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AnHomauyus. Beederue. llInpokoe pacripocTpaHeHe reHepaTUBHbBIX SI3bIKOBBIX MOJIE/Ie aKTyanu3upyeT
BOIIPOC O KOMIIETEHTHOCTM UX Toib30Bareseit. CyliecTByiolie KOMIOHeHTHble Mmogenu VM-rpamorT-
HOCTY UAEHTUDUIMPYIOT CIIEKTP HEOOXOAMMbIX KOMIIETEHIIMI, OMHAKO He BBICTPAMUBAIOT UX B Mepap-
XUI0; YPOBHEBBIE CHCTEMBI IM(PPOBOI KOMITIETEHTHOCTY HE YUMUTHIBAIOT CITeI(IUKY reHepaTuBHOro UN;
TaKCOHOMUsS Biiyma He oxBaTbiBaeT METaKOTHUTMBHOE, IMparMaTuieckoe U 3TUKO-COLMaIbHOe U3Me-
penust B3aumogeiictBusi ¢ UU. Llens — pa3paboTKa 1 TeopeTruueckoe 060CHOBaHMe YPOBHEBOM MOz
MeTaldPOBOIi KOMIIETEHTHOCTH, CIIEHMGUYHO 1J1st B3aMOENCTBYS C TeHepaTUBHBIMU SI3bIKOBBIMU
mopenssmu. Memodosiozus,, memoodst u memoduku. ViccienoBaHyue BbITIOTHEHO METOOM TEOPETUYECKOTO
MonemipoBaHMsl. Ha OCHOBe KpUTMUYECKOT0 aHaaM3a KOMIIOHEHTHBIX Mozeneil M-rpamoTHOCTH, YPOB-
HEBBIX CUCTeM LM(POBOI KOMITIETEHTHOCTM, TAKCOHOMMM Biyma, a Takske Teopuit pacrpeneieHHOTO
MTO3HAHUSI, METANIO3HAHUS, CUTYaTUBHOTO OOYYeHUs M MPUHLIUIIOB OTBETCTBEHHOTo VU moctpoeHa
Mepapxuueckasi MOJe/ib KOMIIETEHTHOCTU. Pe3ynbmamel. Pa3zpaboTana nmsaTuypoBHeBass mopenb MIIK:
omepanyoHaabHbI, KOTHUTUBHbBIA, pPeQeKCUBHbIN, MparMaTUYecKuil, STUKO-COLMAIbHBI YPOBHMA.
[171s1 KaXKIOTO YPOBHSI OIpefe/ieHbl ITOBeJeHUeCKe MHAMKATOPbI U KPUTEPUU TOCTVDKeHUS. DTUKO-CO-
LIMaJIbHBIN YPOBEHb pa3MellleH Ha BeplIVHe Mepapxuy, IOCKOAbKY 3THUYecKasl OTBeTCTBEHHOCTb MHTe-
rpUpyeT BCe MpellecTBYIolMe YpoBHMU. HayuHas HO8U3HA COCTOUT B pa3paboTKe YPOBHEBOI MoJenu,
crienUYUHOM [Is1 B3aMMOJEICTBUS ¢ reHepaTuBHbIM VU ; B 060CHOBaHMM HEJOCTATOYHOCTU TAKCOHO-
My Biyma 1711 MOHOTO ONMCaHMS JaHHOM KOMITIETEHTHOCTM; B BbIIe/IeHNY IPAarMaTNyeCcKoro ypoBHsl,
He MPeCTaBJIeHHOr0 B CYLEeCTBYIOIINX KOMIIOHEHTHBIX Mopensix N-rpaMOTHOCTH; B TEOPETUYECKOM
060CHOBaHMM pa3MeIIeHNsT STUKO-COIMaTbHOTO YPOBHSI Ha BeplinHe uepapxun. [Ipakmuueckasn 3Hauu-
MOCMb OTIPeNessieTCsi BO3MOKHOCTbIO MCIIOMb30BaHMsT MOJEIN 151 IPOEKTUPOBaHMsI 06pa30BaTeIbHbIX
nporpamm, pa3pa60T1<M JAMArHOCTUYECKUX MHCTPYMEHTOB M OLI€HOYHBIX IIPOLieaYyp, HAlIPpaBJIEHHBIX Ha
rocsieoBaTesibHOe popMuUpoBaHue MeTaludPOBOIi KOMIIETEHTHOCTM.
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Abstract. Introduction. The widespread adoption of generative language models raises questions regard-
ing user competence. Existing component models of Al literacy identify a range of necessary compe-
tencies but do not organise them hierarchically. Level-based digital competence frameworks fail to ac-
count for the specific characteristics of generative Al, while Bloom’s taxonomy does not encompass the
metacognitive, pragmatic, and ethico-social dimensions of human-Al interaction. Aim. The present study
aims to develop and theoretically substantiate a hierarchical model of meta-digital competence specific
to interactions with generative language models. Methodology and research methods. The study employs
theoretical modelling. The hierarchical model was developed through a critical analysis of component
Al literacy models, level-based digital competence frameworks, Bloom’s taxonomy, and theories of dis-
tributed cognition, metacognition, situated learning, and responsible AI principles. Results. A five-level
MDC model was developed, comprising the operational, cognitive, reflexive, pragmatic, and ethico-social
levels. Behavioural indicators and achievement criteria were defined for each level. The ethico-social
level is positioned at the top of the hierarchy, as ethical responsibility integrates all preceding levels. Sci-
entific novelty. The scientific novelty lies in the development of a hierarchical model specific to generative
Al interaction; demonstrating the insufficiency of Bloom’s taxonomy for a comprehensive description
of this competence; identifying the pragmatic level, which has no equivalent in existing component Al
literacy models; and theoretically justifying the placement of the ethico-social level at the apex of the
hierarchy. Practical significance. The practical significance resides in the potential application of the model
for designing educational programmes, developing diagnostic tools, and creating assessment procedures
aimed at the sequential development of meta-digital competence.

Keywords: meta-digital competence, generative artificial intelligence, hierarchical model, AI literacy,
metacognition, distributed cognition, Al ethics, Bloom’s taxonomy
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BBepeHue

MaccoBoe BHe[peHMe TeHepPaTMBHBIX CUCTEM MCKYCCTBEHHOTO MHTEJJIeKTa
(M) B 06pa3oBaTelbHYIO U MPOQGECCMOHANbHYI0 MPAaKTUKY co3maeT Gecrperie-
IEeHTHYIO CUTYyallMi0, KOTJla TEXHOJOTUM, CIIOCOOHbIE TeHePUPOBATh TEKCTHI, KO,
1300pakeHMsT Ha YPOBHE, COMOCTAaBMMOM C UeJIOBEUECKMM, CTAHOBSTCS JOCTYII-
HBIMM COTHSIM MWJIMOHOB MOJib30BaTesneil. [Io JaHHBIM aHAIMTUYECKOTO OTYeTa
muBectuimonnoro 6anka UBS [1], ChatGPT moctur aymuropuu B 100 MIWIIMOHOB
eXXeMeCSTYHbIX aKTMBHBIX I10/Ib30BaTe/Ieli MeHee ueM 3a TPU Mecslia IocJie 3aI1ycKa,
YTO CTAJI0 CAMbIM GBICTPBIM POCTOM IT0JIb30BATEIbCKOM 6a3bl B MCTOPUM TOTPEOU-
TeJIbCKUX MHTEPHET-TIPUIOKEeHMIT 1 o6ynio MexkmyHapoaHbliit MHCTUTYT IOHE-
CKO 1o Bricmemy o6pasoBanmio (UNESCO IESALC) pa3paboTaTh pyKOBOACTBO 1T
CUCTEMBI BbICIIEro obpasoBanus [2]. CucTeMaTUUYeCKMil aHAIN3 BO3MOXKHOCTEN U
puckoB npumeHenust ChatGPT B o6pasoBaHumu, rpoBeneHHbIin E. Kasneci ¢ coas-
Topamu [3], 3adMKCHPOBaJT Kak MOTEHIMAJ MIOBbIIIEHMS KaueCcTBa OOyUYeHMs, TaK U
YIpO3bl aKaieMUUEeCKOl YeCTHOCTU U KPUTUUECKOTO MbIlIIeHUsI. BMecTe ¢ TeM cy-
IIeCTBYIOIIVE UCC/IeJOBAaHUS He NAl0T CUCTEMATUYeCKOTO OTBETa Ha BOIIPOC O TOM,
KaK pa3BMBAeTCSI KOMIIETEHTHOCTD IT0JIb30BATEIS B 001aCTY B3aMIMO/IECTBYS C re-
HepaTuBHbIM MU (OT HaUaIbHOTO YPOBHS BlIaZeHUS K MaCTePCTBY).

CrnoxkuBIIMecs: KOHIIEINTyaabHble mmoaxombl K MU-rpamorHocTu (Al literacy)
oTpenessiioT KOMIIOHEHTHBIV COCTaB KOMIIETEHIIMI, HEOOXOAVMBIX [JISI B3aMIMO-
IeTiCTBUS C CUCTeMaMM UCKYCCTBEHHOTO MHTE/IJIeKTa, OAHAKO He TIpe/ijiaraloT ypOoB-
HEBOI MOJIe/iM, OTPaKalolel TPaeKTOPUIO Pa3BUTKSI KOMIIETEHTHOCTU OT HauyaJlb-
HOTO K MPOJBUHYTOMY YpOBHIO. EBporierickast cucrema MudpOBbIX KOMITETEHIINI
DigComp 2.2 [4], B CBOIO 04epeAb, IPefoCTaB/isieT BOCbMUYPOBHEBYIO KAy BJia-
IeHMsI, OHAKO OMMChIBAET IM(PPOBYI0 KOMIIETEHTHOCTD B I[€JIOM U He YUUThIBAET
crienM UKy B3aMMOZENCTBUS C TeHepaTuBHbIMMU VM -cucTeMaMy, KaueCTBEHHO OT-
JIMYAIOIIIYIO €r0 OT PabOoThI C TPAAUIIMOHHBIMM LIM(PPOBBIMU MHCTPYMEHTaMM.

st 0603HaUeHMSs crielMdrueckoil KOMIIETEHTHOCTY, He06X0IMMOI1 IS 0CO3-
HAHHOTO M OTBETCTBEHHOI'O B3aMMOJeliCTBUS ¢ reHepaTBHBIM MW, M. M. KoHKO/b
ObLIIO BBEIEHO MOHSTHE MeTauudpoBoii KomiereHTHOCTU (MIIK) [5], moHMMae-
MOJi KaK MHTerpaTUBHAas CIIOCOOHOCTD TMYHOCTM OCYIIECTBJISITh OCO3HAHHOE, KPU-
THUYeCKoe U 3TUYeCKM OTBETCTBEHHOE B3aMMOIeliCTBMe C reHepaTUBHbIMU CUCTe-
MaMM UCKYCCTBEHHOTO MHTEJIeKTa, BKII0YAIoIasi MeTAKOTHUTUBHYIO PETY/ISIINIO
COOCTBEHHOJI OesITeIbHOCTY B paclpeneeHHOV KOTHUTUBHONM CHUCTEME «Ueslo-
Bek+1I». MeTomonoruueckue ocHOBaHus cucteMbl MIIK 6bUtM pa3paboTaHbl UC-
cnegoBatenssmMu M. M. Korkosnb u E. [I. MapbMHOV NPUMEHUTENBHO K SI3bIKOBOMY
06pa3oBaHMIo [6], OIHAKO BOIIPOC 06 YHMBEPCAIbHOM YpoBHEBOI Mogeny MLIK, He
MIPUBSI3aHHOM K KOHKPETHOJ ITPeIMeTHO 06JIaCTH, OCTAETCS OTKPHITHIM.
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Cnenyduka B3anMOAeCTBHSI C reHepaTUBHBIM VIV 00yC/IOB/IeHA PSITOM Xapak-
TEPUCTUK, KAUeCTBEHHO OTIMYAIONINX ero OT paboThl C TPAAUIIMOHHBIMU HUDPO-
BBIMM MHCTpyMeHTaMu. K HUM OTHOCSITCS CJiefyioliyie: pacipeie/ieHHbIl XapakTep
MO3HaHUS, MPU KOTOPOM KOTHUTUBHbBIE MPOIIECCHI BHIXOMAST 3a TPAHUIIBI MHAUBU-
IIyanbHOTO CO3HAHMUS U PACIIPEAENSIOTCS MeKY YIYaCTHUKAMMU COLIMOTEXHUYEeCKOM
CUCTEMBI [7], YTO MPUMEHUTENBHO K reHepaTuBHOMY MU 03HauaeT mapTHepCcKoe
B3aMMOJIeVICTBYE B cHcTeMe «desioBek+V» [8]; Heo6X0aMMOCTb MeTAaKOTHUTUBHOM
PETYJISIIVY, TO €CTb CITOCOOHOCTHM CYO'bEKTA OCYILECTBIISITH MOHUTOPUHT M KOHTPOJIb
COOCTBEHHOTO B3aMMOZECTBYSI C CUCTEMOIt [9]; KOHTEKCTyaabHO 06YC/IOBIE€HHBIN
BbIOOD CTpaTeruii B 3aBUCUMOCTY OT 3a[auM U MOCIeqCTBuit pemeHus [10]; aTuue-
CKasl OTBETCTBEHHOCTb M0JIb30BaTesns 3a U-reHepupOBaHHbIN KOHTEHT', 2.

[Tpy 3TOM TaKCOHOMMSI KOTHUTUBHBIX 1ieneit b. bayma [11; 12], muupoxro npu-
MeHsieMasi B uccaenoBaHusax M-rpaMOTHOCTH B KaueCTBe MepapXuuecKoil OCHOBBI,
He 0XBaTbIBaeT METAKOTHUTUBHOE, IparMaTnyeckoe 1 3TUKO-COLMalbHOE U3Mepe-
HMSI, crieliuduUUHbIe JJ151 B3aMMOZECTBHSI ¢ TeHepaTUBHbIM V.

AHaN3 CyIIeCTBYIOIINX MOIXOM0B BbISIB/ISIET TEOPETUUECKNUIT ITPO6es: OTCYT-
CTBYET YPOBHEBasI MOJIeNb, crielnbuyHast Ij1s1 B3aMMOIENCTBUS C TeHepaTUBHBIM
MCKYCCTBEHHBIM MHTEJJIEKTOM, KOTOpas 65l (1) ompemensisia TpaeKTOPUIO Pa3BUTHS
KOMIIETEHTHOCTM OT HayaJIbHOTO K BBICUIEMY YPOBHIO, (2) MHTerpupoBaja 3TH-
KO-COLIMaJbHOE 3MepeHMe KakK CaMOCTOSITe/IbHbBIN YPOBEHb Mepapxui, (3) yYUThbI-
BaJia creluduKy MO3HaHUS B pacIpeleneHHOl cucTeMe «uenoBek+Ul». Bocmomn-
HEeHMe 3TOTO0 Mpobesia ¥ COCTABISIET MPeIMeT HACTOSIIIET0 UCCIeNOBAHMUS.

Ilenp ucciegoBaums — pa3paboTaTh U TEOPETUUYECKM 0O60CHOBATDH MepapXi-
YeCKyHI YPOBHEBYIO MOJIeb MeTalM(ppoBOii KOMITETEHTHOCTH, CITeIUGUUHYIO IS
B3aMMOZEeNCTBYS C TeHepaTUBHBIMU CUCTeMaMy MCKYCCTBEHHOTO MHTeJIJIeKTa.

7151 mOCTVOReHUST ey uccienoBanus chopMyIMpOBaHbI CJIeyIole 3a aun.

1. O6ocHOBaTh HEOOXOAMMOCTDb MHTErPaIMMi METAKOTHUTUBHOTO, KOHTEKCTY-
QJIbHO-TIParMaTU4yeckoro U 3TUKO-COIUATbHOTO U3MepeHUlt B MOie/ib KOMITEeTeHT-
HOCTM B3aMMOZEeNCTBUS C reHepaTUBHBIM V.

2. PaspabotaTh mATMypoBHEBYI0 momenb MIIK ¢ ompepeneHueM copepska-
TeJIbHbIX XapaKTEPUCTUK, ITIOBeeHYeCKMX MHANKATOPOB U KPUTEPUEB NOCTVKEHUS
KaXX[I0T0 YPOBHSI.

3. O6ocHOBaTh pa3MelleHNe ITUKO-COIMATbHOTO YPOBHS HA BepIIMHE Me-
papxXuy KOMIIETEHTHOCTH.

HccnemoBaTenbCcKue BONPOCHI. B pamMKax HACTOSIIETO MCCAeA0BAaHNS aKTya-
JIM3UPYETCS He0OXOIMMOCTb OTBETA Ha PSif, B3aMMOCBSI3aHHBIX BOIPOCOB. [Ipexkre
BCEro, TpebyeT TeopeTMYeCKOTO OCMbBIC/IEHNST BOIIPOC O TOM, KAKOBbI OTPaHMYEHMSI
NpUMeHeHMs TaKCOHOMMM Biyma K onyucaHuio KOMITIEeTEHTHOCTY B3auMMO/IeliCTBUS
¢ reHepaTuBHbIM MU U Kakue TeopeTHUecKue OCHOBAHMS 3a TpeleaMu KOTHU-
TUBHOJ TaKCOHOMMUM HEOOXOMMMbI ST 0OBSICHEHUS CIelnGUKY TaHHO! KoMIe-

1 UNESCO. Recommendation on the Ethics of Artificial Intelligence. Paris: UNESCO; 2021. 39 p. Accessed March
10, 2026. https://unesdoc.unesco.org/ark:/48223/pf0000380455

2 OECD Al principles (Updated 2024). Paris: OECD; 2024. Accessed February 20, 2026. https://oecd.ai/en/ai-
principles
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TEHTHOCTM. B JIOrMYecKoii CBSI3YM C 3TUM BO3HMKAET MOTPEOHOCTh B OIpeaeIeHUn
CTPYKTYPBI YPOBHEBOJ MOIeNM MeTauudpoBOil KOMIIETEHTHOCTM, UHTErpUpyIo-
el KOTHUTUBHbIE, METaKOTHUTUBHbBIE U 3TUKO-COLIMAJIbHbIE M3MepPeHUs U OTpa-
SKaIOIel TPAaeKTOPUIO Pa3sBUTHSI OT 6a30BbIX HABBIKOB B3aMMO/IECTBIS K STUUECKA
OTBETCTBEHHOMY MCIIOIb30BaHuio VN.

I'mmoTesa. BeigBuraeTcst mpearonoXkeHne, YTO KOMIIETEHTHOCTb B3aMMOeli-
CTBUSI C TeHepaTUBHBIM M 1MeeT nepapxmuecKyro CTPYKTYPY, HE CBOOMMYIO K TaK-
COHOMMM KOTHUTUBHBIX 1lesieli Biyma. AekBaTHasi Mofiesb IO/DKHA BKIIOUATD MSITh
YPOBHEI: OIlepallMOHaIbHbIN, KOTHUTUBHbBIN, pedUieKCUBHBIN, ITparMaTuyecKuii
U 3TUKO-COLIMA/IbHBIN, TPUYEM 3TUKO-COIMATbHBI YPOBEHb 3aHMMAeT BEePIIMHY
uepapxun. AnbTepHaTUBHOE AOTYIIeHre O JOCTaTOUHOCTU MPSIMOTO PAaCIIMpeHUsT
TakCOHOMMM biiyma paccmMaTpuBaeTCsl M OTBEPraeTcsl B XOe TeOPeTUUEeCKOro aHa-
JIM3a.

OrpanmnueHusi ucciemsoBaHus. Hacrosiee uccienoBaHue orpaHMUYeHO psi-
IIOM YCJIOBUI, KOTOPbIE OMpeNessioT TpaHUIbl IPUMEHUMOCTHU TOTYyYeHHbIX pe-
3y/bTaToB. PaboTa HOCUT TEOPETUKO-KOHIIENTYaTbHbI XapaKTep U cOCpenoToue-
Ha Ha pa3paboTke 1 obocHOBaHUM Momenu MIIK 6e3 mpoBemeHus] SMIMPUUECKO
BaIMAALIMM B PeajbHbIX 00Pa30BaTeNIbHBIX YCIOBMSX. IIpemmerHast cremuduka
MccIemoBaHus onpenensieTcsl (POKYCMPOBKOI Ha reHepaTUBHBIX SI3bIKOBBIX MOe-
JISIX, YTO MOXKET TPebOoBaTh afaITalluy MPeaJIOKeHHO MOAEIN IJIsl IPYTUX TUTIOB
NU-cucrem. Mogenb onuchiBaeT MHAUBUAYAIbHYIO KOMIIETEHTHOCTD MOJb30BaTe-
Jisl, He 3aTparmBasi BOMPOCHI OPTaHM3ALIMOHHON TOTOBHOCTU K BHenpeHuio M (Al
readiness) ¥ MHCTUTYUMOHAJIbHO-PETYISITOPHOTO O6GecIieueHns] OTBETCTBEHHOTO
mcronb3oBaHust IV Ha ypoBHe 06pa30BaTeIbHbIX U MPOdeccMOHaTbHBIX OPTaHy-
3aLuii.

O630p nuTepaTypbl

s aHanusa 6bUTM OTOOPAaHBI PabOTHI, OMYOIMKOBAHHBIE B pelleH3MPyeMbIX
KypHanax U Tpymax KoHdepenimit 3a 2020-2025 IT., B KOTOPBIX MpeJiararoTcs
KOHIIEITyaJIbHbIe MOJIE/N, KA/l I cCUCTeMaTuuecKue 0630psl UM-rpaMoTHO-
ctu. [IpyopuTeT oTHABaICS IMyOIMKAIMSIM, MHIEKCMPOBAHHBIM B 6a3ax Scopus u
Web of Science.

UccnepoBanusa MU-rpamotHocTH (Al literacy) mociemHero mecsiTWIETUs CO-
CpefoTOYeHbl IPEMMYIIECTBEHHO Ha OIpeJe/eHn KOMIIOHEHTHOTO COCTaBa KOM-
nereniuii. OcHoBononaratomast pabora D. T. K. Long u B. Magerko [13] npenJio-
skmta 17 KoMIeTeHIMit, HeOOXOIMMBIX IJIsT KPUTUUECKOI OIeHKY TexHomoruit U,
b derTrBHOI KOMMYHMKauuu ¢ VM-cucreMaMyu M UX MCIIONb30BaHMA. TaHHAasI
KOHLIeNITyaaM3alysl cTaja OTIIPaBHON TOUKON AJi1 MOWIESYIOUMX CUCTeMaTude-
ckux 0630poB u knaccuduranmii. D. T. K. Ng ¢ coaBropamu [14] cTpyKTypupoBa-
s U/-rpaMOTHOCTDb B UeThIpe M3MepeHUsI («3HATh U MOHUMATb», <UCII0Ib30BATh
U TIPUMEHSITh», «OLIEHMBATh U CO3IaBaTh», «3TUKa V»), UCIIOIb3YsT TAKCOHOMMIO
Bayma kak opranmaytomuii nmpuunui. M. C. Laupichler ¢ coaBropamu [15] o60cHO-
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BaJIM He06XomuMOCTh UN-rpaMOTHOCTHM [IJIS1 CIIeIMaauCTOB HeTeXHMUeCKUX 0bma-
CTel, akKLeHTUPys IIOHMMaHMe BO3MOKHOCTeN 1 orpanndyenuit U-cucrem.

B mocnemyronux paboTtax crektp msmepeHuii IM-rpaMOTHOCTM CYIIeCTBEH-
HO pacmupsietcsi. A. Carolus ¢ coaBTopamu [16] pazpaboTany MOTYIbHYIO HIKATy
NU-rpamorHocTy (MAILS), pasrpaHMYMBAIONTYI0 6a30Bbie KOMITETEHIINY B3aMIMO-
meiictBust ¢ MM ¥ TICUXOJIOTMYECKMe MeTa-KOMIIeTeHIMHM, BKIouas camosddek-
TUBHOCTb U camoperyssiuuio. L. Casal-Otero ¢ coaBTopamu [17] B cucTeMaTUYeCKOM
0630pe 179 ny6nukaiuit mo MKM-obpasoBaunuio B K-12 mokasanu mpeobiagaHue
TEeXHUYECKUX U KOTHUTUBHBIX KOMIIOHEHTOB MPU HEJOCTaTOUHOM BHUMAHUU K
3TUYeCcKOMY n3MepeHuto rpamoTHocTu. O. Almatrafi ¢ coaBropamu [18], 060611B
47 ny6nukaunit 3a 2019-2023 rT., BRIAEMWIN MIECTh KOMIIOHEHTOB MM-rpamort-
HOCTM: pacIiO3HaBaHMe, 3HAHMe U MOHMMAaHMe, UCIOAb30BaHMe U MPUMeHeHue,
oIeHKa, co3manue u aTudeckas Hapurauus. T. K. F. Chiu c coaBropammu [19] nipen-
JIOXKUIM KOMILIEKCHYI0 PaMKy, pa3TpaHuuyBaloinyo NM-rpaMOTHOCTb Kak 3HaHMe
1 UM-KOMITETEHTHOCTh KaK CIIOCOOHOCTh IPUMEHSITb 3HAHUS, M JOTIOTHUIN KOT-
HUTMBHOE M3MepeHye KOMIIOHeHTaMM yBepeHHOCTU 1 camopednekcun. S. C. Kong
¢ coaBTopamu [20] Ha sMOuUpuyeckOM MaTepuasie nporpammbl UM-rpamoTHOCTU
['OHKOHTCKOro Mefgarornyeckoro YHMBEPCUTETA BbIAENUIN TISITh M3MEPEHUIi: KOH-
LIeTNITyaJIbHOe TTIOHMMaHMe, MeTaKOTHUTUBHBIE CTPaTerny, pacliupeHne BO3MOKHO-
cTelt 00yJualouMxCcs, STUUECKYI0 OCBeIOMIEHHOCTD M ITPAKTUUECKYI0 IPaMOTHOCTh
B ipuMmeHeHun NN.

[MapannenbHO C pasBuTHMeM o6IMX Momeneii MHU-rpamMoTHOCTU (GopMupy-
eTCsI CaMOCTOSITeNIbHOE HampaBjieHue, crienuduuHoe Ay reHepatuBHOro WU.
R. Annapureddy c coaBTopamu [21] nmpemoxkmin 12 KOMIeTeHII reHepaTUBHOM
WM -rpaMOTHOCTM — OT 6a30BOT0 IMOHMMAaHMSI BO3SMOKHOCTEN ¥ OTpaHNYEHUI Tre-
HepaTUBHbIX MHCTPYMEHTOB JI0 TPOMIIT-MHKeHepU U 3TUKO-TIPABOBBIX aCITIEKTOB,
MTOIUEePKHYB, UTO B3aMMOJIeiiCTBME C TeHepaTUBHBIM MU TpeOyeT HaBbIKOB, OTINY-
HbIX OT obmieit UM-rpamoTHOCTH. |. Park ¢ coaBTopamu [22] B cUCTEeMaTUYECKOM
0630pe 51 SMOMPUYECKOTO MUCCIeI0BaHMS TPAMOTHOCTY B 06/1aCTV TeHepaTUBHOTO
MU B mIKOMax MAEHTUGUIVIPOBAIN IISTh KITIOUEBBIX KOMITETEHIIMIA: 3HAHVE U TIOHU-
MaHMe reHepaTtuBHOro MU, ucrnonb3oBaHe u IpUMeHeHNe, OLleHKa M MHTerpanus
pes3yIbTaTOB, 3TMKA TeHepaTUBHOro VI 1 OTHOIIeH)e 00yJaIonMXCsl K TeHepaTuB-
HBIM TE€XHOJIOTUSIM.

TakuM 00pa3oM, B pacCMOTPEHHBIX paboTax IPOCIEKMBAETCS YCTOUMBasK
TEHJEHIMS: OT MPEeMMYIEeCTBEHHO KOTHUTUBHBIX MOJe/ieli K MHTerpauumu Merta-
KOTHUTUBHBIX U 3TMYECKMX KOMIIOHEHTOB. BMecTe ¢ TeM HM OHA U3 PaCCMOTPEH-
HbIX paboT He Mpe[jiaraeT ypoBHEBOI MepapXuy, OTpaskaomei TpaeKTOPUIO pa3Bu-
TS KOMITETEHTHOCTH.

Hapsimy c KOMITOHEHTHBIMM MOJIEJISIMY Pa3BUBAIOTCS CUCTEMBI IIMPPOBLIX KOM-
TeTeHlIUIi, mpeajaramliye YpoOBHEBYIO JOTUKY BiafeHus. EBpomeiickas cucteMa
DigComp 2.2 [4] omipeesnisieT BOCbMIYPOBHEBYIO KTy MG POBOI KOMIIETEHTHOCTH
0T 6a30BOT0 JT0 BBICOKOCTIEIIMATM3UPOBAHHOTO YpoBHS. Cructema DigCompEdu [23]
aJanTupyeT JaHHYIO JIOTUKY [JIS [IeJarorn4yeckon AesTeIbHOCTI. B 0TeueCcTBeHHOM
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TpaguLIM MOAETb IM(POBOI KOMIIETEHTHOCTH, ITpeaiokeHHas I. V. CongaToBoii ¢
coaBTOpamu [24], onpenensieT yeTblpe KOMIIOHEHTA (3HaHMS, YMeHMs], MOTUBAL M,
OTBETCTBEHHOCTbH) U UeThipe chepbl AesITeSbHOCTY B 1IMbpoBoii cpene. OgHAKO BCe
IepeuncyieHHble CUCTEMbI OMMCHIBAIOT IIMGPOBYI0 KOMIIETEHTHOCTD B I1eJIoM, 6e3
ydeTa crienduKy reHepaTuBHOTrO MM, B 4aCTHOCTM pacIipeie/IeHHOTO XapaKkTepa
MTO3HAHMS Y HEOOXOAMMOCTY METaKOTHUTUBHONM PETY/SIINY TIPYU B3aMMOIEeViCTBUN
¢ -cucremoii.

B 2024 romy UNESCO omny6inKoBaJia JiBa CIEIMaJIM3UMPOBAHHBIX JOKYMEHTA:
cucremy MY-koMmneTeHuuit ojist yunrteneit [25], onpenensiontyo 15 KoMeTeHLIni
IO TISITY U3MEPEHMSIM C TPeMsI YPOBHSIMM Iporpeccuu (0CBOeHue, yrinybieHue, co-
3maHue), u cucremy MM-KomMneTeHIMI 4JIsT CTYEHTOB [26], TaKKe BKIIOYAIOIILYIO
TPU YPOBHS. JTU NOKYMEHTbI IPENCTABSIOT 3HAUUTENbHBIN LAl B HAlPaBJIeHUN
YpOBHeBOro omnucanus UM-komneTeHnii, ONHAKO OPMEHTMPOBAHbI HA IIUPOKUIA
criektTp NN-TexHO/IOTNIA 1 He BBIAEIISIOT reHepaTUBHbIN VI Kak CaMOCTOS TEIbHBIN
06BbeKT, TpebyIomuii crieluduIeckoit Moaenay KOMIIeTEeHTHOCTH!.

TakcoHOMMSI KOTHUTUBHBIX Lieseit B. S. Bloom [11] 1 ee mepecMOTpeHHas Bep-
cust [12] TpagUIIMOHHO MCMHOB3YIOTCS KaK OCHOBA [J151 ONMMMCAHUSI YPOBHEN KOTHU-
TUBHO CJIOXKHOCTH B 06pa3oBaHu. Psi cciiemoBaTesieii MpyUMeHSI0T TAKCOHOMMIO
bnyma HenocpencrsenHo K UM-rpamortHoctu: D. T. K. Ng ¢ coaBTopammu [16] uc-
MOJIb30BaJIM €e KOTHUTUBHbIE YPOBHU IMPU MOCTPOEHUM YeThIpeXMepHOi Mozenn;
H. Chee ¢ coaBTOpamu [27] mpenaoskuian KOMIIETEHTHOCTHYIO paMKy C Bapuauueit
IO TPYIIIIaM OOyYaroImxcs (IMIKOJIbHUKY, CTYAEHTDI, paboTalomiye CreluaauCThl) 1
MOoJpa3yMeBaeMOii TpaeKTOpuel pa3BUTHS.

[IpumeneHne TakcoHoMmuu bayma K UM-rpaMOTHOCTM O€MOHCTPUPYET, OJHA-
KO, CylIeCTBeHHOe OorpaHuueHyue. TaKCOHOMMSI ONMUChIBAeT YPOBHM KOTHUTUBHOM
CJIOKHOCTU MHOUBUAYAJIBHOM esTeTbHOCTH, TOTAA KaK B3auMMOIeliCTBMe C TeHe-
patuBHbIM MU mpenrionaraetr pacnpefeneHHYI0 KOTHUTUBHYIO HeSTelbHOCTb, B
KOTOPOI1 BbICIIIE KOTHUTKUBHbBIE OTlepaliuu (Tpeskae BCero Co3gaHue) CTaHOBSITCS
TEXHUYECKU JOCTYITHBIMM G1arofapsi reHepaTUBHBIM BO3MOKHOCTSIM CHCTeMBI. [Te-
pecMOTpeHHas Bepcusi TaKCOHOMUM [12] BK/IIOUaeT METaKOTHUTMBHOE 3HaHMe KaK
OVIH U3 TUIIOB COJEeP>KaHMs, OHAKO He ONMCBhIBAeT MPOLIECChl METAKOTHUTUBHOM
perynsiuy (MOHUTOPUHT, KOHTPOJIb U caMopedIeKCHI0) KaK CAMOCTOSITeTbHOE M3-
MepeHMe KOMIIETeHTHOCTY ¥ He 3aTparuBaeT 3TUKO-COIMAIbHYIO MTPO6IeMaTHKYy.
OTM 0OCTOSITENILCTBA CYIIECTBEHHO 3aTPYIHSIOT MCIIOIb30BaHMe TaKCOHOMUM Bity-
Ma B KauyeCTBe MCYEPIIbIBAIOIIE) OCHOBBI YPOBHEBOW MOAEIM KOMIIETEHTHOCTU
B3aMMOJIECTBYSI C reHepaTUBHbIM VI 1 06yCI0BIMBAIOT HEOOXOOMMOCTh IIPUBJIE-
YeHMsI TOTOMHUTENbHbBIX TeOpeTUUYeCKUX OCHOBAHMUI — METaKOTHUTUBHBIX, IIpar-
MaTUYeCKMX U ITUKO-COLIMA/IbHBIX.

[TpoBefeHHbBIN aHAIN3 TTO3BOJISIET 3a(PUKCUPOBATH CIIEAYIONIMII TEOpPETUUECKI A
npo6es. KommoHeHTHbIe Momenyu VIM-TpaMOTHOCTY Bce 6ojiee MOTHO OXBAThIBAIOT
CIIEKTP HEOOXOOVMBbIX KOMITETEHIINIA, OMHAKO HEe BBICTPAMBAIOT UX B YPOBHEBYIO
mepapxuio. YpoBHeBbIe cucTeMbl IMdpoBbix KoMmieTeHuit (DigComp, UNESCO)
MpeAJIaraloT IIKaabl MPOTPECcCHM, HO He YUUTHIBAIOT CIelUbUKY reHepaTUBHOTO
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WM. TakcoHomust Biayma obecrieunBaeT MepapxXudyeckuii IPpUHINII, HO OrPaHUYM-
BaeTCsl KOTHUTUBHBIMM MPOIleccCaMy, He OMMChIBasi METaKOTHUTUBHYIO PETY/ISIINIO
KaK CaMOCTOsITeJIbHOe M3MepeHle U He BKIIYasi 3TUKO-COIMaIbHbI/i KOMIIOHEHT,
MpMoOpeTaIMii KI0UeBoe 3HaUeHNMe B YOIOBMSX PacpemeeHHOTO MO3HaHMS.
VHTerpamus aTux TpexX HalpaBeHuiT B eOMHYI0 YPOBHEBYIO MOIENb, CIenudmny-
HYIO [J1 B3aMMOZeCcTBUS ¢ reHepaTUBHBIM VI, 1 cocTaBisieT 3aady, pelaemMylo B
HACTOSIIeM UCC/IeLOBAaHUMN.

TeopeTnyeckme ocHoBaHMUA ypoBHeBoM mogenu MLK

Kaxk 6p110 TTOKa3aHO B 0630pe IUTepaTyphbl, TAKCOHOMMSI KOTHUTUBHBIX I1e/eit
B. S. Bloom [11] 1 ee mepecmoTpeHHast Bepcus [12] obecrieunBaiOT MepapxuuecKkuit
MPUHIUIT OpraHU3aluM KOMIIeTeHIMI OT MPOCThIX K CJIOKHBIM: 3allOMMHaHNE,
TIOHMMaHMe, IpuMeHeHe, aHa/lu3, OlleHKa, co3laHme. /IBa HMKHMUX YPOBHS Tpe/I-
jnaraemoit mogenu MIIK, onepaiOHaAbHbIN ¥ KOTHUTUBHBIN, ONMPAIOTCS HA 3TY
Jioruky. OmHaKo A1 yPOBHEN, BBIXOASIIMX 3a ITPeeibl KOTHUTUBHOI TAKCOHOMMUMN,
Tpe6YIOTCSI CAMOCTOSITeIbHbIE TeOpeTNUYecKrie OCHOBAHMSI.

Teopus pacnpenenenHoro nosHanusi E. Hutchins [7], pasButasi B paGore
J. Hollan u coaBTopamu [30] NpMMeHUTENBHO K B3aMMOJIE€/CTBUIO YeI0BEKa C Bbl-
YUCIUTENbHBIMM CUCTEMaMM, OTTMChIBAT KOTHUTUBHBIE TTPOIECChI, BBIXOSIINE 3a
IpaHUIlbl MHAVBUAYAJIBHOTO CO3HAHUS U paclipefesieHHble MeXIy ydyaCTHUKaMM
COIIMOTEXHMYECKOI CHCTEMBI, BKIIOUAIOIIE JItofeil M apTedakThl. B KOHTEKCTe B3a-
MMOJIeCTBUSI C reHepaTMBHBIM VI gaHHas Teopus mpuobpeTaeT HOBOE 3HAUEHME:
NU-cuctema BbICTyIIaeT He MAaCCMBHBIM MHCTPYMEHTOM, & aKTMBHBIM YUaCTHUKOM
MO3HABATEJILHOTO TPOIIecca, ClIOCOOHBIM TeHEePUPOBATh COlepyKaHNe, TIpeljiaraTh
pereHus 1 TpaHCHOPMIPOBATh MCXOMHBIN 3arpoc monb3oBatesiss. M. M. KoHKob
n E. 3. lllnmnoBa [8] 060cHOBaM TAPTHEPCKMIT XapaKTep TAKOTO B3aMMOIECTBIS,
MI0Ka3aB, UTO pacrpeeseHHOe ITO3HAHNE B cucTeMe «uenoBek+» Tpancopmm-
pyeT 06pa3oBaTeIbHYI0 CyObeKTHOCTh 00YUaIOIerocsi: OH CTAHOBUTCS He TIOTpeou-
TejieM TOTOBOTO MPOAYKTA, @ aKTMBHBIM YYaCTHMKOM MOPOKIEHMSI HOBOTO 3HAHMUS
BO B3aumogeyicteuu ¢ U-cucreMoii.

CrnencTBueM pacIipeie/IeHHOTO XapaKTepa IO3HAHUS SIBJISIeTCSI HeOOXOAVIMOCTh
pednerCMBHOTO KOHTPOJIS: €C/IY Pe3YIIbTAT AeSITeTbHOCTY IIOPOSKIAETCS COBMECTHO
B cucTeMe «uesioBek+V», momb30BaTenb JODKEH ObITh CIIOCOOEH pa3sTpaHUUMBATD
COOCTBEHHBII BKIAJ, M BKJIAJ CUCTEMbI, OLIeHMBATh aJjeKBaTHOCTh TeHePUPYyeMOro
cofiep>KaHMsI M KOPPEKTUPOBATH B3aMMOAENCTBYE. ITO 0OCTOSITENILCTBO 0G0CHOBBI-
BaeT BbifeneHne pedIeKCMBHOIO YPOBHS KaK CAMOCTOSITEIBHOTO B MepapXuu KOM-
TeTeHTHOCTH.

[ToHsITME METAaKOTHUTMBHOTO MOHUTOPUHTA 6610 BBemeHo J. H. Flavell [9] B
paMKax Teopuy MeTar03HAHMSI KaK CIIOCOOHOCTh CYO'beKTa OCYIEeCTBIISITh HAOJIO-
JleHye, KOHTPOJIb ¥ PETYIISIINI0 COOCTBEHHBIX KOTHUTUBHBIX MpoIieccoB. G. Schraw u
R.S. Dennison [29] onepanioHanu3upoBaiy JaHHOe MOHATHE, pa3paboTaB MHCTPY-
MEeHT M3MepeHUsI MeTaKOTHUTUBHOI ocBefomieHHOCTH (Metacognitive Awareness
Inventory), pa3rpaHMUYMBAIOIIMII 3HAHME O MO3HAHMUM U PEeryasiuuio Mo3HaHus. B
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YCIOBUSIX PAOOTHI € reHepaTUBHBIM VI MeTaKOTHUTHUBHAS PETYIISILINS ITpUobpeTaeT
0CO0YI0 3HAUMMOCTb: TeHEPATUBHBIE CUCTEMBI CITOCOOHBI TOPOXKIATDH COIEPSKAHNME,
KOTOpOe BHEIlHe HeOTAMUYMMO OT SKCIIEPTHOTO, HO MOXKET cofepykaTh ¢akTuye-
CKMe OMMOKM, TJOTMYEeCcKiie HECOOTBETCTBUS WM CKpbIThIe mpemybexxmenns. Crio-
COOHOCTb OOHAPYKMBATH MOJOOHBIE MCKAKEHUST TpebyeT He TOJNbKO IMpeIMEeTHbIX
3HAHUI (KOTHUTUBHBIN YPOBEHb), HO U pedIeKCUM HaJ MPOIeCCOM COOCTBEHHO-
rO B3aMMOZENCTBUS C CUCTEMOI — TO €CTb MEeTaKOTHUTUBHOV KOMIIETEHTHOCTH.
OMnupuuecKoe MOATBEPKIEHME NaHHOTO Te3uca IoyyeHo B pabore S. Sidra u
C. Mason [30], BaMaupoBaBIIMX IIKAIbI KOJIabopaTuBHO UV-MeTaKOTHUITUU U
060CHOBABIINX, YTO METAKOTHUTVBHAS PErYJISINS SIBJISIETCS HEOOXOOMMBIM YCIIO-
BreM 3G (eKTUBHOTO B3aMMO/IEICTBUS C TeHepaTUBHbIM V.

Takum 06pasoM, TeOpusl pacipeneIeHHOrO I03HaHMsS 000CHOBBIBAET HE0OX0-
dumocms pedIeKCUBHOTO YPOBHS (B3aMMOZENCTBIME HOCUT pacrpeeeHHbIi xa-
paKTep, CIeJoBaTeNbHO, TpeOyeT pedIeKCMBHOTO KOHTPOJIS); TEOPUS] MeTaro3Ha-
HUSI OTMCHIBAET €ro cofiepskaHye (MeTaKOTHUTUBHBIN MOHUTOPMHT, KOHTPOIb U
perynsanus), a cneiyuduka reHepaTuBHOro M — crioco6HOCTh MOPOKIATh BHELTHE
ybenuTenbHOE, HO MMOTEHIIVATbHO OIMO0YHOEe cofiepskaHe, 060CTpsIsI TOTPe6GHOCTh
B IAHHOM YPOBHE KOMITETEHTHOCTH.

PeduiekcuBHBI YPOBEHb, TAKMM 00pa3oM, 060cHOBaH. OJHAKO CITIOCOOHOCTU
K pednekcuy HeIOCTATOYHO: pa3jiMUHbIe 334auy TPeOYIOT pasINUHbIX CTpaTerui
B3auMogeicTBust ¢ IV, 4TO CTaBUT BOIMPOC O POIM KOHTEKCTA B CTPYKTYype KOMIIe-
TEeHTHOCTM.

[MpUHIMNMATBHO BaKHO PA3TPAHMUUTb pedUIeKCUBHBIN M ITparmMaTUyeCcKuit
YPOBHM MOIENM II0 HAIPaBAE€HHOCTM MOHUTOPMHIA. PedeKCcMBHBI ypOBEHb
MpeAIoaaraeT MHTPOCIIEKTUBHBIN MOHUTOPUHI: CYyObeKT obpaljaeT BHUMaHMe
Ha cOGCTBEHHbIE KOTHUTUBHbBIE MPOIIECCHI, TO €CTh OTCIEKMBAET, B KAKOI1 Mepe ero
cykmeHust copMimpoBaHbl CAMOCTOSITEIBHO, @ B KAKOJ SIBJISIIOTCSI OTIOCPETOBAHHbI-
MM TeHepaTUBHOI cucTemMoit. O6beKTOM MOHUTOPUHTA 3[I€Ch SIBJISIETCS MblULIeHUE
cybsexma, a He CUTyaIus B3auMoaeiicTBus. [IparmaTuyeckuii ypoBeHb, HAIIPOTUB,
MIpeAIoaaraeT NPOCIHEeKTUBHBIM MOHUTOPHUHT: CYObEKT OI[eHMBAET BHEIITHME Ma-
paMeTpbl, TO eCTb XapakTep 3aJaui, MpodecCMOHATbHBIN KOHTEKCT, BO3MOKHbIE
MOCIEICTBYUSI, M Ha 3TOM OCHOBAHUM MPUHMMAET PeIleHNe O CTpaTerMu Jeyeru-
poBaHMsi. O6GBbEKTOM MOHMTOPMHIA 3[I€Ch SIBJISIETCS cumyayus, a He cOOCTBEHHOe
rmosHaHme. TakuM 06pa3oM, pedIeKCMBHbBI YPOBEHb MOIEIM OTBEYaeT Ha BO-
poc «kak MU enusem Ha moe MbluiieHue?», TOra Kak IIparMaTuueckiii ypoBeHb
MOV OTBEUAEeT Ha BOIIPOC «YMECHHO Jil U 8 KAKoli Mepe npusaexams UU 6 0aHHOM
KoHmekcme?»

Teopust cutyaTuBHOro obyuenus J. Lave u E. Wenger [10] mokasana, 4To 3Ha-
HMe HEeOTHEeNIMMO OT KOHTEKCTa ero IPMMEeHEHMsI: KOMIIETEHTHOCTD TIPOSIB/ISIETCS
He abCTPaKTHO, a8 B KOHKPETHBIX CUTYAIMSIX TPAKTUKU. [IpUMEHUTETbHO K B3aMO-
IeVICTBUIO C TeHepaTUBHBIM VMU 3TO 03HAYaeT, YTO OTHUX U TeX JKe 3HaHUIT 0 BO3-
MOYXHOCTSIX CYICTEMbI U HAaBBIKOB peduIeKCY HeTIOCTATOYHO: TI0Tb30BaTENb TOJIKEH
MIPMHYMATh KOHTEKCTYaJbHO 00YC/IIOB/IEHHBIE PEllIeHMSI O TOM, KOT/Ia, B KaKoit Mepe
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U KakuM o6pas3om mpuBiiekatb UM-cucremy. YepHOBOV HaGPOCOK TEKCTa, MeIy-
UMHCKMI IMarHo3 U opuandyeckoe 3ak/aloueHue MpeAroaaraloT IpUHIUINAIbHO
pasinyHble CTpaTerMy B3auMMOIeNCTBUSI C OJHOM U TOJ ke TeHepaTUBHON CUCTe-
MOJi — pa3JMuHbIe He B CMJTY KOTHUTUBHOM CJIOXKHOCTHU, & B CUJTY Pa3InNuKsl KOHTEK-
CTOB, TIOCJIEACTBUI ¥ OTBETCTBEHHOCTH.

DTO 06CTOSITENILCTBO OOOCHOBBIBAET BhIJIETIEHME IPArMaTUIYECKOTO YPOBHS, Ha
KOTOPOM KOMITETEHTHOCTb OIpeAeIeTcsl He TeM, UTO IO0Ib30BaTeNb 3HaeT U ped-
JIEKCUPYET, a TeM, KaKkye pellleH|sI OH IPUHMUMAeT C y4eTOM KOHTEKCTa, BO3MOXXHbIX
TTOC/IeICTBUIL I MePbI COOCTBEHHOJ OTBETCTBEHHOCTM.

Pexkomenpatiust KOHECKO 06 aTMKe MCKYCCTBEHHOT'O MHTEIEKTa' ¥ OOHOBJIEH-
Hble [TpunIMITEI U1 O9CP2, amanTypoBaHHbIE C YYETOM CITeNVGUKY reHepaTUBHbIX
CUCTEM, 3aKPEIUISIIOT OTBETCTBEHHOCTh KaK OHO M3 II€HTPaIbHbIX TPeOOBaHMIT K
y4aCTHMKAM >XM3HEHHOro umkiaa WU, Bkiwuyasi KOHEUHbBIX IO/Ib30BaTeseil. JTu
HOpMaTUBHbIE JOKYMEHTbI OTPaskaloT YCTOMUMBbIN 3TUUYECKMIT KOHCEHCYC: aHa/IU3
84 rmo6anbHBIX PYKOBOACTB 10 3TMKe VU, mpoBemeHHbI A. Jobin ¢ coaBTOpaMm
[31], BBISIBMJI KOHBEPTeHLMIO BOKPYT IISITU IPUHLMUIIOB: IPO3PaYyHOCTH, CIIpaBeIy -
BOCTY, HEIIPUUMHEHMS BPela, OTBETCTBEHHOCTU M KOHPUAEHIMATbHOCTH, & CUCTE-
Ma 3TUYeCKUX MPUHIUTIOB Al4People [32] momomHmia MX MpUHIMIIAMM aBTOHOMUM
" OOBSICHUMOCTH.

Pa3smelieHie 3TUKO-COIMAJILHOTO YPOBHSI HAa BeplIMHE MepapXuu MOAenun
OTpaskaeT JIOTUKY, COIJIACHO KOTOPOI 3TMUecKasi OTBETCTBEHHOCTD TpejroJiaraeT
chopMUPOBAHHOCTH BCEX MPEAIIeCTBYIOIINX YPOBHE: OrepalMOHaIbHbIX HaBbI-
KOB, KOTHUTMBHOTO TOHMMAaHMS, pedUIeKCMBHOTO KOHTPOJISI ¥ TIparMaTUyecKoin
CITOCOOHOCTY K KOHTEKCTYyaJIbHOMY BBIOOPY. DTUKO-COLMATbHBIN YPOBEHD HE SIBJISI-
eTCsl U30JIMPOBAHHOM «HAICTPOIIKOI», @ MHTETPUPYET MpeAIIecTBYIoIe YPOBHU B
1IeJIOCTHYI0O KOMIIETEHTHOCTh OTBETCTBEHHOI'O CYOhEKTa.

[MpencraBieHHbI aHAIN3 TO3BOMSIET PACCMOTPETh aJibTepHATUBHOE JTOMylie-
H1e, chopMyIMpPOBAaHHOE B TUITOTE3€e MCCAeNOBaHMUS: O ITOCTATOYHOCTU TIPSIMOTO
pacmupeHus TakcoHoMuu Biayma (Hampumep, IyTeM A06aBIe€HNST HOTIOTHUTETb-
HbIX KOTHUTUBHBIX YPOBHE) 6€3 MPUBJIeUeHS BHEITHUX TEOPETUUECKIX OCHOBA-
HMi1. [JaHHOe AOITyIlleH)e OTBepraeTcs 10 CJIeAYIIMM OCHOBAaHUSIM. TaKCOHOMUS
bsiyma onucbiBaeT YPOBHUM KOTHUTUBHONM CJIOKHOCTU MHIOVBUIYaIbHON NesiTeNlb-
HOCTY CyGbEeKTa M B 3TOM KauyecTBe 00ecreuyuBaeT MepapXmuuecKuil IpUHIIAI IS
omepaloHaJbHOTO ¥ KOTHUTMBHOTO YpOBHel mMomenu. OmHaKo, Kak ObIIO MOKa-
3aHO BbIIlIe, B3aMMO/IEICTBME C TeHepaTuBHbIM MU mipepmnosnaraet (1) pacrnpene-
JIEHHBII XapakKTep MO3HAaHMSI, He ONMMUChIBAEMbII B TePMMUHAX MHAUBUAYAIbHON
KOTHUTUBHOWM JesTeNbHOCTHU [7]; (2) METaKOTHUTUBHYIO Perymsiiuio, IpenCcTaBis-
IOIIYIO COO0IT MPOIIeCC MHOM MPUPOIbI, HEKeTM KOTHUTUBHBIE Orepali TaKCOHO-
vy [9]; (3) KOHTEKCTYaIbHYI0 00YCIIOBIEHHOCTD BBIOOPA CTPATEruil, He CBOAVMYIO
K KOTHUTMBHO C710)KHOCTY 3a1aun [10]; (4) sTMKO-COLMANIbHYI0 OTBETCTBEHHOCTD,

1 UNESCO. Recommendation on the Ethics of Artificial Intelligence. Paris: UNESCO; 2021. 39 p. Accessed March
10, 2026. https://unesdoc.unesco.org/ark:/48223/pf0000380455

2 OECD Al principles (Updated 2024). Paris: OECD; 2024. Accessed February 20, 2026. https://oecd.ai/en/ai-
principles
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BBIXOISIIYIO 3a IpeAesbl KOTHUTUBHOM cdepsl [11; 12]. Takum obpasom, npsmoe
paciiMpeHye TakCOHOMUM BiyMa He CITOCOGHO OXBAaTUTh M3MepeHMsI, IpUHae-
sKallye K MHbIM TeOPETUUYECKMM IIJIOCKOCTSIM, UYTO 0O0CHOBBIBAET HEOOXOAVIMOCTh
MHTETPATUBHON MO .

CooTHoIIeHe TeopeTUYeCKX OCHOBAHUI U YPOBHEI MpeajiaraemMmoii MoJiesnn
MIIK cucTemMaTu3MpoBaHo B Tabnuie 1.

Ta6nuia 1
TeopeTuueckyue 0CHOBaHMS YpOBHeBOM Moneny MITK

Table 1
Theoretical basis of the leveled model of MDC

VpoBens mopenu / Level of the

model KnroueBoe nousitue / Key concept

KoruuTtusHas TakcoHOMUS (3allOMMHaHMe, IOHUMaHue, Ipu-
1. | Onepanyonanbhbiii / Operational | menenne) / Cognitive taxonomy (remembering, understanding,
applying)

KorHutuBHasi TaKCOHOMMSI (aHA/IN3, OLleHKa, co3nanne) / Cog-
nitive taxonomy (analysing, evaluating, creating)
PacrnipeieneHHOe TIO3HaHMe, METaKOTHUTUBHBIN MOHUTOPUHT
/ Distributed cognition, metacognitive monitoring

4. | [IparmaTtuueckuii / Pragmatic CuryatuBHoe obydenne / Situated learning

dtmyeckue mpuHUMIBI VM (ITpO3pavyHOCTh, CIIPaBeAIUBOCTD,
oTBeTCTBeHHOCTH) / Al ethical principles (transparency, fairness,
accountability)

2. | KoruurtusHslit / Cognitive

3. | PednekcuBHblii / Reflexive

DTUKO-CcoLMaNbHblil / Ethico-so-
cial

IIpencraBieHHble TeopeTHMUYeCKMe OCHOBAaHMS IIO3BOJISAIOT IepeiiTu K paspa-
60TKe TATUYPOBHEBOI Mozenu MIIK, onpenensiolleii comepkaTebHble Xapakre-
PUCTUKY, TIOBEJeHUeCKYe HIANKATOPDI M KPUTEePUM SOCTUKEeHUS KaXKI0T0 YPOBHSI.

MeToponorus, MaTepuanbl U MeToAbl

Hacrosimee uccienoBaHue HOCUT TeOpPETUMKO-KOHIENTYaJIbHbBIN XapakTep.
OCHOBHBIMM METOAAMM BBICTYIIAIOT KPUTUUECKUIT aHa/IN3 JUTepaTypbl U KOH-
LenTyaJibHOe MogenupoBaHue. KpuTuueckuii aHanuM3 HalpaBjieH Ha BbISBIIe-
HMe TeOPeTUUYeCKMX OCHOBAHMIA, He TIPe[CTaBIeHHbIX B CYIIECTBYIOIIUX MOJESX
NU-TpaMOTHOCTH, U BK/IIOYAeT CUCTeMAaTHUYeCckoe COOCTaBieHre KOMIIOHeHTHBIX
MoAXomo0B K UM-TpaMOTHOCTH, YPOBHEBBIX CHCTEM IIMGPOBBIX KOMIIETEHIINI 1 KOT-
HUTKUBHON TakcoHOMUM biiyma. KoHIlenTyasibHOe MOJeIMpOBaHKe HalpaBJieHo Ha
pa3paboTKy MATUYPOBHEBOI Mepapxudeckoil momenu MLIK, MHTerpupyroIei Kor-
HUTUBHbIE, METAKOTHUTUBHBIE, IIParMaTuieckue M 3TUKO-COLMaIbHbIE M3Mepe-
HUA.

HcTouHMKOBYI0 06a3y MCCIeNOBaHUSI COCTABJASIOT: 1) paboThl B 061acTU
V-TpaMOTHOCTY, BK/IIOYast CHCTeMaTudyeckiue 00630pbl M KOMIIOHEHTHbIE MOe-
JIM U SMOUPUYECKMe UCCIeJOBaHMSI MEeTakKOTHUIIUM BO B3aumopnerictBuu ¢ U; 2)
MeKIyHapOIHbIe cucTeMbl IMMPOBbIX 1 MM -kommeTtennuit (DigComp 2.2, UNESCO
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Al Competency Frameworks); 3) Kiaccuueckue TeopeTuueckme paboTsl B 00/1aCTh
KOTHUTUBHOM TaKCOHOMMUU, pacIipeie/leHHOr0 [I03HaHMsl, MeTall03HaHUS U CUTya-
TUBHOTO 00y4YeHUs; 4) HOpMaTUBHbIE TOKYMeHTHI B o6mactu 3tTuku VI (UNESCO,
OECD); 5) aBTOpCKMe paboThl, ompeIesioNye IoHATIe U cuctemy MITK.

Pe3ynbTaTbl UCCcieaoBaHUA

Ha ocHOBaHMM TTPOBEIEHHOTO TEOPETUYECKOTO aHaaM3a pa3paboTaHa MsSTIy-
POBHEBasI Mepapxuyeckasi MOAeIb MeTauudpoBoil KOMIIeTeHTHOCTH (puc. 1). Mo-
Jle/lb BBICTPOEHA I10 IPMHIMITY BO3pACTalolleli CJI0KHOCTU M BKIIOYUTENIbHOCTM:
KasKIbIi MTOCIeAYIOMINI YPOBEHb IpeanonaraeT chopMUpOBaHHOCTD MPeIIIeCTBY-
OLKX. [IBa HUKHUX YPOBHS (OIepaliOHaIbHBIN ¥ KOTHUTUBHDIN) ONMPAIOTCS HA
TakcoHOMMIO Biiyma; Tpu BepxHUX (peduieKCUBHBIN, TparMaTUYeCcKuii, STUKO-CO-
[[MaJIbHBIN) BBIXOAST 3a ee Mpemesibl 1 000CHOBAHbI TEOPUSIMU PACIIPeeIeHHOTO
MMO3HAHYSI, MeTaI03HaHMsI, CUTYaTUBHOTO O0yUYeHNS Y ITUIECKMMMU TPYHIMUTIAMMA.

5. 3rnxo-connansHLi [ Ethico-
social

OTBETCTEEHHOCTE 3a TMOCTEICTEHS |
responsibility for conseguences

4, Mparsarmseckni / Pragmatic

KOHTSKECTYATEHEIR EEIOOD
CIPATeT il | confexiual strategy
selection

3. Pedaexcuenstii / Reflexive
METAKOTHHETHEHELH MOHHTOPHHT H
KOHTPOTE | metacoghitive
monitoring and control

2. Koraprneasii / Cognitive

competence development

AHAINS, OIEHE, KPHTHIECKOE
OCMEICTICHEE | arelysis, evaluation,
critical thinking

PA3BHTHE KOMIETEHTHOCTH /

1. OnepanmoRaIbEBIL /
Operational
DazoBEIe E3aHMOIEACTEHA
c HH | basic AT interaction skiils

Puc. 1. IlatuypoBHeBas uepapxuueckas mogenb MIIK

Fig. 1. Five-level hierarchical model of MDC
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OmnepanyoHaJIbHBIN YPOBEHb IIPEICTaBIseT co60ii QyHIaMeHT MOIEeIu U
OXBaTbhIBaeT 0a30Bble HABBIKM TEXHMUYECKOTO B3aMMOJECTBUSI C TeHepaTUBHO
WU-cucremoit. Ha JaHHOM YpOBHE TOJIb30BaTeNlb CIIoco6eH (GOpMYINpPOBaTh 3a-
MPOCHI, MHTEPIPETUPOBATh OTBETHI ¥ KOPPEKTUPOBATh B3aUMOJENCTBIE TIPU He-
YA0OBIETBOPUTEIBHOM pe3yabTaTe. DTOT YPOBEHb COOTHOCUTCSI C HUSKHUMU CTYIIe-
HSIMU TaKCOHOMUM Biyma (3anomuHaHue, MIOHUMAaHNe, IPUMeHEeHUEe) U SIBJISIeTCS
HeOoOXOAMMbIM, HO HeJOCTATOYHBIM YCJIOBMEM KOMITIETEHTHOTO B3aMMOIECTBUS C
un.

KorHUMTUBHBIN YpOBeHb MpefrojaraeT aHaIUTUYeCKoe OCMbICIeHMe B3a-
MMOZENCTBUS: KPUTUUYECKYIO OI[eHKY KauyeCTBa U JTOCTOBEPHOCTU OTBeTOB WU,
COTIOCTaBJIEH)E C He3aBUCUMMbIMM MCTOUYHMKAMM, BBISIBJIEHME OLIMOOK U JIormye-
CKMX HECOOTBETCTBMIA, a TakKe MHTerpauuto NM-reHepupyeMoro copepskaHus B
COOCTBEHHBIVI MHTE/UIEKTYabHbI MPOAYKT. EC/iM Ha omepanyoHaJbHOM YpPOBHE
M0Ib30BATE/Ib ITOJTyYaeT ¥ KOPPEeKTUPYeT pe3yabTaT, TO Ha KOTHUTMBHOM OH TpaHC-
dbopMupyer ero, coegMHsIsA ¢ COGCTBEHHBIMM 3HAHUSIMY U LIEJIIMU TeSITeTbHOCTHA.
IlaHHBIVI YPOBEHb COOTHOCUTCSI C BEPXHUMMU CTYMHEHsIMU TakcOoHOMUM biryma (aHa-
JIn3, OLIeHKA, CO3/IaHNe) U 3aBepIlIaeT KOTHUTUBHYIO YaCTb MOZEN.

PediekCMBHBIN YPOBEHb BbIXOIUT 3a MTPeesbl TAKCOHOMMM biryma v BBOgUT
MEeTaKOTHUTUBHOE U3MepeHue — UHIMPOCNeKMUBHbIL MOHUMOPUHZ B3aUMOJeiCTBUS
¢ V. Tlonb30BaTesib OCO3HAET paclpeneseHHbIi XapakTep IMO3HaHUS B CUCTEME
«yesioBek+V», pasrpaHnMumBaeT COGCTBEHHbII BKIAA ¥ BKJIAM, CYCTEMbI, OTCIIEKI-
BaeT BIMsIHME TeHepaTUBHOro MM Ha cOGCTBEHHOE MBIIIJIEH e, OCO3HAET IPaHMUIIbI
COOCTBEHHOJ 9KCIepTu3bl. KiToueBoil KoMIeTeHIell JaHHOTO YPOBHS SIBJISIETCS
CITIOCOOHOCTD SKCILTUIIMPOBATh OCHOBAHMUS COOCTBEHHBIX CY)XKIEHUI M CTPATEruio
B3aMMOZENCTBUS. B oTnmMume OT mparmMaTuMueckoro yYpOBHS, OPMEHTUPOBAHHOTO
Ha OIIeHKY BHENTHMX MapaMeTpOB CUTyalluy, pedaeKCMBHBI YPOBEHb HaIlpaB/ieH
VICKITIOUMTEIBHO Ha BHYTPEHHME KOTHUTUBHBIE IIPOIIeCChl CYObEKTa: ero 00beKTOM
SIBJISIETCS XapaKTep COOCTBEHHOTO MBINUIEHUS B YCJIOBUSX pacIipeneeHHOro Io-
3HAHUSI.

IIparmaTuueckuii ypoBeHb INPENIONaraeT NPOCNEKMuUEHbll MOHUMOPUH2:
CYOBeKT OLIeHMBAET 3a4a4y, KOHTEKCT U MTOCAeACTBYS 10 U B XOZie B3aVMOIeCTBIS,
BBIOMpAs CTpaTeruio aejaerupoBanms. B peasbHOit gesTeIbHOCTY pedIeKCUBHBIN 1
MparMaTUYecKuit ypoBHM 06Pa3yIOT UTEPATUBHBIN IIMKII; OOHAKO JOTUUYECKM ped-
JIEKCUBHASI KOMIIETEeHTHOCTb SIBJISIETCSI TTPEITIOChUIKOI MparMaTU4ecKoii: 0CO3HaH-
HbIl BBIOOD CTpaTerny HEBO3MOKeH 6€3 MOHUTOPMHIA COOCTBEHHBIX KOTHUTUBHBIX
niporieccoB. Ecm pedieKcUBHBIN ypoBeHb dhuKcupyeT BausHue VU Ha mo3HaHue
CyOBeKTa B peskuMe TEeKYIero Hab/ofeHs Wi PeTPOCIIEKTUBHO, TO IMparMaTu-
YyecKuii ypoBeHb IpeAIioaraeT OMepekarollyo OIeHKY: CYyObeKT IMPUHUMAET pe-
IeHue O CTpaTerMyu B3aMMOMAENCTBUSI IO ero Hauaja M KOPPeKTUPYeT ero B Xome
BBITIOJIHEHUS 3a[jauM, UCXO[IS U3 BHEIITHUX MTapaMeTPOB CUTYyallu, a He U3 aHaam3a
COOCTBEHHBIX KOTHUTUBHBIX COCTOSTHMIA.

ITUKO-COLMAIBHBIN YPOBEHb 3aHMMAaeT BepLUIMHY MepapXuu 1 npeprosnara-
eT OCO3HaHMe COLMAIbHbIX, IPABOBBIX M STUUECKUX MTOUIEACTBUI UCIIOIb30BaHMS
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reHepatuBHoro VN. IIpMHUMOMAIBbHON XapaKTEPUCTUKOI JaHHOTO YPOBHS SIBJISI-
eTCs MHTerpanys Bcex NpeAllecTBYOUUX YPOBHEN B LI€JIOCTHYI0 KOMIIETEHTHOCTD
OTBETCTBEHHOT'O CYOBEKTA: SITUUYECKOE PEIleHIEe OMMUPAETCS HA OTIePalVIOHATbHbIE
HaBbIKVM, KOTHUTUBHBI aHa/IN3, peaekKCMBHBIA MOHUTOPUHT U MParMaTuyeckyio
OIIeHKY KOHTEeKCTa.

OmnepaioHanu3alusi ypoBHeil Mojienn, oBefeHuYecKe MHAMKATOPbI U KpU-
Tepum AOCTMKeHUs TIpeAcTaBieHa B Tabnuiie 2.

Tabauia 2
OmnepaunoHanu3anus ypopHeit mogenu MLIK

Table 2

Operationalisation of the MDC model Levels

Vposens / Level

IMoBegeHYeCKMe MHAMKATOPHI /
Behavioral indicators

Kpurepun nocriskeuns / Criteria of
achievement

1. Onepauyno-
HaxbHBIN / Oper-
ational

dopMynupyeT 3ampochl Ha ecre-
CTBEHHOM SI3bIKE; MHTEPIPETUPYET
M UCTIONb3YeT MOTyYeHHbIE OTBETHI;
KOPPEKTUPYET 3arpoc MpU HeymoB-
JIETBOPUTENLHOM De3y/bTaTe; Ipu-
MeHsleT 6a30Bble IIPVMEMBbl yTOYHE-
uus / Formulates prompts in natural
language; interprets and uses the re-
ceived responses; adjusts the prompt
when the result is unsatisfactory; ap-
plies basic refinement techniques.

Crioco6eH CaMOCTOSITEIbHO peliaTb TH-
IOBbIe 3afauy ¢ rnoMouipio MN-cucremsl,
oJTyyasl peyieBaHTHbIE pe3ynbTaThl / Able
to independently solve standard tasks using
an Al system and obtain relevant results.

2. KorHUTUBHBI
/ Cognitive

OleHMBaeT AOCTOBEPHOCTh ¥ TIOJ-
HOTy oTBeToB UU; comocraBiseT
C HEe3aBUCUMBIMM MCTOUHUKAMM;
BbISIBJIsSIET (DAaKTUUeCKMe OLIMOKU U
JIOTMYEeCcKre HeCOOTBEeTCTBUS; Gop-
My/MPYeT CJI0XKHbIe MHOTOITAITHbIE
3anpocsl; uHTerpupyer UN-reHepm-
pyemoe copepskaHye B COGCTBEHHBbII
VHTeJUIeKTyaIbHbIN TIponyKT / Eval-
uates the accuracy and completeness
of Al responses; cross-references with
independent sources; identifies factual
errors and logical inconsistencies; for-
mulates complex multi-step queries;
integrates Al-generated content into
their own intellectual output.

Crioco6eH KpUTUYECKY OLIEHUTb Pe3yilb-
TaT B3aumopelicTBus ¢ VU, o60cHOBATh
CBOIO OLIEHKY C IpMBJIeYeHVeM BHELIHUX
MICTOYHMKOB U TpaHCHOpMMPOBATH MOTY-
YeHHOe COfiep’KaHye B CaMOCTOSITEIbHBI
nipopykT / Able to critically assess Al inter-
action outcomes, justify their evaluation us-
ing external sources, and transform received
content into original work.
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3. PechiieKCUBHBII
/ Reflexive

PasrpannumnBaer COOCTBEHHbI
BKJIaA U BKiana UM-cucremsl; oTcie-
skuBaeT BivisiHye I Ha co6cTBeHHOE
MBIIIIEHME; OCO3HAET T'PAHMULIBI COO-
CTBEHHOJ 9KCIIePTU3bI; IKCIIULIUPY-
eT cTpaTeruto B3aumoseiictsus / Dis-
tinguishes between their own contribu-
tion and that of the Al system; monitors
the AI’s influence on their own think-
ing; recognises the limits of their own
expertise; explicitly articulates their
interaction strategy.

Crioco6en oTpedekcMpoBaTh M OMKCATh
OCHOBaHMSI COOGCTBEHHBIX CYKOEHMIT W
BBIGPAHHYIO CTPATEIMI0 B3aMMOIECTBMS
¢ UM / Able to reflect on and articulate the
foundations of their own judgments and the
chosen strategy for interacting with AL

4. IIparmaTtuue-
ckwmii / Pragmatic

BbiGupaer crerneHb JelerMpoBaHMS
3agauu MW B 3aBUCUMMOCTU OT KOH-
TeKCTa; aJarTUpyeT CTpaTeruio K
npodeccuoHaabHbBIM TPeGOBaAHMUSIM;
OIleHMBAeT [OOMYCTUMOCTb TIPUBJIe-
ueHus VIU; 060CHOBBIBAET pelleHne
O NpUBJAE€YEeHUM Wi oTkase ot U /
Chooses the degree of task delegation
to Al based on context; adapts strategy
to professional requirements; evaluates
the appropriateness of involving Al
justifies the decision to use or not use
AL

Crioco6eH 060CHOBATh BBIGOP CTpaTernu
B3aMMOIECTBIS XapaKTepOM KOHKPET-
HOIi 3a[auu, ee TOCIENCTBUSIMU U TIPO-
eccuonanbHbIM KOHTEKCTOM / Able to jus-
tify the choice of interaction strategy by the
nature of the specific task, its consequences,
and professional context.

5.
anvublii / Ethi-

DTUKO-COLA-

co-social

OlLleHMBAEeT 3TUYECKNEe TOCTeICTBUS
ucnonb3oBaHus MM-reHepupoBaH-
HOTO KOHTEHTa; COGJII0JAaeT HOPMbI
aTpubynuyu M aBTOPCKOTO IIPaBa;
YUMUTHIBAET IMOTEHIMaIbHbIE MPery-
GexkmeHus M OUCKPUMMUHAIMOHHbIE
3¢ dekTsl; TpMHUMAET pellleHue He
MCIo/b30BaTh VMU, Korma 3To aTuve-
CKM OGOCHOBAHO 3TUUYECKMMM HOP-
MaMM WU COLMAJbHBIMU TOCTE[-
crBusamu / Evaluates the ethical impli-
cations of using Al-generated content;
adheres to attribution and copyright
norms; considers potential biases and
discriminatory effects; decides not to
use AI when ethically warranted by
ethical norms or social consequences.

Crioco6eH NPUHSTb M apryMeHTMPOBAaTh
9TUYECKV OTBETCTBEHHOE pelleHye 006 uc-
nonb3oBauuy WM, BKIOYass 060CHOBaH-
HBIIf OTKa3 OT ero mpusieyeHus / Able to
make and justify an ethically responsible de-
cision about using Al, including a well-rea-
soned decision to refrain from its use.
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Wrak, pazpaboraHa msITMYpOBHEBAsT Mepapxudeckast momeynb MIIK, onpepensi-
I01asi CoepKaTe/ibHble XapakKTepUCTUKM KaKAOT0 YPOBHS (3afayva 2), B KOTOPOit
9TUKO-COIMAIbHBIN YPOBEHb pa3MellleH Ha BepiluHe uepapxuu (3amaua 3). 060-
CHOBaHMe JAHHOI apXUTEKTYPbl U COOTHECEHME MOMAENU C CYIeCTBYIOUUMU MO -
XOJaMM paccMaTpUBAIOTCS Iajee.

O6cyxaeHue

[TpennoskeHHas1 MOJENb MMO3BOMSIET COOTHECTU M CUCTEMAaTU3UPOBATh Pe3yiib-
TaThl, TOJIyYeHHbIE B pPaMKaxX Pa3/IMYHbIX UCCIeNOBATENbCKUX Tpaauiuii. Kommo-
HeHTHble momenu WU-rpamotHocTM [13; 14; 18] umeHTUMdOUIIMPOBAIN MIUPOKUIL
CIIEeKTP KOMIIeTEeHLIMI, OLHAKO He BBICTpaMBaIM UX B uepapxuto. Mopmenp MIIK
npepjiaraeT MPUHIAI UX YIOPSAOUEHUsI: KOMIIeTeHIIMU «pacro3HaBaHue MW»,
«TIOHMMaHMe IPUHILINUIIOB PabOThI», «MCII0Ib30BaHMe U IPUMeHeHMe» pa3MellaioT-
CsI Ha OTIePalMOHAJIbHOM M KOTHUTUMBHOM YPOBHSIX; <KKPUTUUECKAS OLIeHKa» U «3TU-
yeckas HaBUramus» — Ha pedIeKCMBHOM U STUKO-COLMAIbHOM COOTBETCTBEHHO.
IToka3aTenbHO, UTO ITPAarMaTUUYECKMI1 YPOBEHb — KOHTEKCTYaIbHO 00YC/IOBIEHHBI
BbIGOD CTpaTerMy B3aMMO/IEICTBMSI HE IMEET aHaJiora Hi B OHOI U3 PaCCMOTPEH-
HbIX KOMIIOHEHTHbIX Mopeneli: Hu D. Long u B. Magerko, uu D. T. K. Ng ¢ coaBTo-
pamu, Hu O. Almatrafi c coaBTopamu He BbIAENSIOT CUTYaTMBHOCTb KaK CaMOCTOSI-
TeJIbHbII KOMIIOHEHT TPaMOTHOCTY. MeXIy TeM MMEHHO 3TOT YPOBEHb OOBSICHSIET,
IMOYeMy OOMH U TOT K€ IMO0JIb30BaTelb C BbICOKOW MM-rpaMOTHOCTBIO [IEVICTBYET
MIPUHIUIIKAIBHO MT0-Pa3HOMY B 3aBUCMMOCTHM OT 3aauM, AUCIUILIMHBI U TTpodec-
CMOHATBHOTO KOHTeKkcTa. Takum 06pa3om, MOJeNb He OTMeHSeT KOMIIOHeHTHbIe
MOJle/n, a IPefOCTaBIIsIeT IJ1s1 HUX YPOBHEBYIO DAMKY.

Cucremsr DigComp 2.2 [4] 1 UNESCO AI Competency Framework for Teachers
[25] mpenIaraoT ypoBHM ITPOTPECCHM, OMHAKO OMMChIBAIOT MG POBYIO vt N-kom-
MeTEHTHOCTH B LiesioM. Momesnb MIIK, HanpoTuB, crieniuduyHa AJ1s1 TeHepaTUBHOTO
VU n obocHOBaHA XapaKTepUCTUKAMM, CBOMCTBEHHBIMY MMEHHO 3TOMY TUITY B3a-
MMOJIE/ICTBMSI: pacIpeeIeHHbIM XapaKTepoM MO3HaHMS, HEOOXOAMMOCThIO MeTa-
KOTHUTUBHOI PEry/siiiuu, KOHTEKCTYaJIbHOM 0OYCIOBIEHHOCTHIO BbIOGOpA CTpaTe-
Tt M 3TUYECKOI OTBETCTBEHHOCThIO 3a VMM-reHepupOBaHHbBIN KOHTEHT. BMecTe ¢
TEeM TIPUHITUIT IIPOTPEeCCU OT 6A30BOT0 K IMPOABMHYTOMY YPOBHIO, 3aJI0KEHHbIN B
YKa3aHHBIX CUCTEMax, MeTOLOIOTUYECKM COBMECTUM C IPEAJIOKeHHON MOJeIblo,
YTO OTKPBIBAET [1ePCHEKTUBBI UX MHTErPALUMN.

OTHenbHOTO OGCYXXIEHUS 3acay)KMBAeT pas3MeIleHNe 3STUKO-COLMATbHOTO
YPOBHS Ha BepUIMHE yepapxuu. B cylecTByIOIMX MOZENsIX dTUUeCKoe U3MepeHue,
KakK MpaBUJIO, PSIAOTIONOKEHO ¢ KOTHUTUMBHBIMU KoMIToHeHTamu: D. T. K. Ng ¢ co-
aBTopamu [14] onpenensitor «3TMKy U» Kak OGHO 13 YeTbIpeX paBHOMPABHbBIX M3-
Mepennii; O. Almatrafi ¢ coaBTopamu [18] BKIIOUAIOT «3TUUYECKYI0 HABUTAIINIO» B
repeyeHb MIeCTY KOHCTPYKTOB 0e3 YKa3aHMs Ha Mepapxuueckoe OTHOIIeHe MEKITY
HuMmu. [IpenyioxkeHHast Mofenb NPUHLMUIIMAIBHO MHAaUe TPAKTyeT ITUYECKOe M3Me-
peHye: OHO He PSIIOIONIOKEeHO KOTHUTMBHBIM KOMIIETEHIIVSIM, a HaZACTPOEHO Haf,
HuMHU. OCHOBaHMe JJISI 9TOTO — JIOTMKA BKIIOUYUTEIBbHOCTU: 3TUYECKM OTBETCTBEH-
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HOe pelleHye HEBO3MOKHO 6e3 orepanyioOHaIbHbIX HABBIKOB (YPOBEHD 1), KPUTH-
YyecKoro aHaiu3a (ypoBeHb 2), 0OCO3HAHUS paclpee/leHHOro XxapakTepa Mo3HaHUs
(YpOBeHbB 3) U KOHTEKCTYabHOI OLleHKM (YPOBeHb 4). IHbIMU Cl1I0BaMM, 3TUUECKas
OTBETCTBEHHOCTb He SIBJISIETCSI OTHE/IbHOV KOMIIETeHIIMel — OHa SIBJSIeTCS] MHTe-
rpanyein Bcex pealiecTBylonux. [lokasaTenbHa B 5TOM OTHOILIEHUM IIKAJa TeHe-
patuBHOI WU-rpamorHocTM X. Liu ¢ coaBTOpamu [33], BK/IOUAIONas 3TUUYECKYIO
OCBEJOMJIEHHOCTb KaK OJJTHO M3 MSTU PaBHOIIPABHBIX M3MeEPEeHUI HapsILy C TeXHU-
YyeCKMMMU U OLIeHOUHBIMM: Jlaske B MHCTPYMeHTaX, HallpaB/ieHHbIX Ha OIepaliioHa-
U310 TPAMOTHOCTY B 00/IacTy reHepaTMBHOTO VM, 9TKa OCTaeTcsl psIonoso-
SKeHHOI1, a He MepapXu4ecKu HaCTPOEHHOIA.

Uepapxndeckuii xapaktep MOAeI MOXHO MPOUJITIOCTPUPOBATh Ha TIpUMepe
HaIMCaHMs aKaJeMU4yeCcKoro 3cce ¢ MCMoab30BaHMeM reHepatusHoro M. Ha orme-
palMOHaIbHOM YPOBHE CTYIEeHT (HOpMY/IMpPYyeT 3arpoc U moaydyaeT TekcT. Ha kor-
HUTUBHOM — KPUTUYECKM OLIEHMBAET CTeHEPUPOBAHHBII TEKCT, TpOBepsieT (PaKThl,
BBISBJISIET OIIMOKM. Ha pedieKCMBHOM — OCO3HAET, UTO MPUHST GopMYIMpoBKy NN
KaK CBOI0 6€3 caMOCTOSITeJTbHOTO OCMBICTIEHVSI, M KOPPEKTUPYET CTPATEruio B3au-
MopericTBus. Ha mparmatuyeckoM — peliaeT, Kakye 4acTu 3CCe YyMeCTHO reHepupo-
BaTh C MOMOIIbI0 VU (Hampumep, TeXHUUECKOE OIMMCaHMe MeToa), a Kakue Tpeby-
IOT CAMOCTOSITETbHOV PaboThl (aBTOPCKasi apryMmeHTaiyusi). Ha sTuMKo-couyaabHOM
— obecrieurBaeT MPO3PavyHOCTh MCIOMb30BaHuss MU, cobmomaeTr HOPMbI aTpuby-
LMY, OLIEHUBAET, He BOCITPOU3BOANT JIX CT€HEPUPOBAHHBII TEKCT MpemydeskaeHMsI.
Kaskaplit TToc/ieryrommuii ypoBeHb mperonaraeT copMmupoBaHHOCTD MIPe/IIeCTBY-
IOIIVX Y HE MOKET ObITb TOCTUTHYT B UX OTCYTCTBMUE.

VepapxnyHOCTb MOZENVM He O3HAYAET, YTO CYObEKT JIUIIEH STUUYECKUX WU
pedieKCMBHBIX KOMITETEHLIVI A0 OCBOEHMS HMKHUX YpOBHE. CIIelMaaucT MOKeT
XOPOIIO TOHMMATh ITPOGIEMY aJITOPUTMUYUECKIX ITpeayOoesk eI, OMHAKO 9TO 3Ha-
HMe SIBJISIETCS TIPeIMEeTHOM KOMITETeHIIMel B 00J1aCTy STUKH, a He TIAThIM YPOBHEM
MIIK. YpoBHU MOZenu OMUChIBAIOT KOMIIETEHTHOCTh MMEHHO BO B3aMMOECTBUN
C reHepaTUBHBIM MU : 3TMYeCKM OTBETCTBEHHOE MCIIOIb30BaHMe (YPOBEeHb 5) mpen-
T10JIAraeT, YTO CYyOBEKT CIIOCOOEH 3TO MCIOIb30BaHMe OCYIIECTBISTh (YPOBHU 1-4).
Bmecre ¢ TeM chhopMupoBaHHbIE BHE KOHTeKCTa VIV KOMIeTeHIINM, TaKMe KaK STH-
YyecKoe MbIIIJIEHNE, HaBbIKM peduIeKCHM, KOHTEKCTya/IbHas OIleHKa MOTYT CyIle-
CTBEHHO YCKOPUTb OCBOEHE COOTBETCTBYIOIIMX YPOBHE MOIeNN.

[MpennoskeHHast MOZeTb pa3BUBaeT U KOHKpeTusupyet cuctremy MIIK, meTomo-
JIOTMYECKVe OCHOBAHMS KOTOPO¥ 6bTM paspaboTaHbl paHee [6]. Eciu npepsimymas
pabora ompenenuia MOHSATHE, CTPYKTYPY ¥ KOMITOHEHTBI MeTaudpoBoi KoMIiie-
TEHTHOCTM TIPUMEHUTENBHO K SI3bIKOBOMY OOPA30BAHMIO, TO HACTOSIIEe MCCie-
JIlOBaHMe pellaeT MHYIO 3afauy: IOCTPOEHNEe YHUBEpPCaabHOI YPOBHEBOI MOAENN,
He TIPUBS3aHHOM K KOHKPETHOI IpeaMeTHOIi 061acTu. [I9TuypoBHeBas Mepapxust
OTMCBIBAET TPAEKTOPHUIO PA3BUTHUS KOMITIETEHTHOCTY OT 6@30BbIX HABBIKOB K 3THYE-
CKV OTBETCTBEHHOMY MCITOIb30BaHUIO TeHepaTuBHOTO VU, uTO cO31aeT OCHOBY IS
JaJIbHeJIIeil MpeaMeTHO- CITelu(pMUIecKoi aganTaiuy MOIeN.

The Education and Science Journal Vol. 28, No 6. 2026

25



© Konxkonp M.M., Cyxepmas JI.M.
TeopeTyKo-MeTOFOMOrIYeckoe 0G0CHOBaHYie YPOBHEBOi MOTE/ METaLy(POBOj KOMIETEHTHOCTH st B3AMMOZEJICTBHSI C TeHEPATUBHBIMY S3bIKOBBIMY MOTIE/SIM

TeopeTnyeckasi HOBU3HA MCCIeIOBAHMS COCTOUT B pa3paboOTKe YPOBHEBO
MOZeNn, Celu@UUHON I B3auMOIeiCTBIUs ¢ TeHepaTuBHbIM U ; B 060CHOBa-
HUM HEeJOCTAaTOUHOCTU TaKCOHOMUM Biayma I mOJIHOTO ONMCAaHUS TAHHOM KOM-
TEeTeHTHOCTU; B BBbIAEIeHUM MparMaTUYeCKOTO YPOBHS, He TPeNCTaB/JIeHHOTO B
CYIIECTBYIOIINX KOMITOHEHTHBIX Mofensx W-TpaMOTHOCTM ¥ (PUKCUPYIOIIETO
KOHTEKCTYaJIbHYIO 00YC/IOBJIEHHOCTb KOMITETEHTHOTO B3amumogeiictsus ¢ U ; B Te-
OpeTHYecKOM 0O0CHOBAHMM pa3MeNleHMs STUKO-COIMATbHOTO YPOBHS HA BepIIn-
He VepapXuin.

IIpakTrueckass 3HAYMMOCTb MOJENN OIpenensieTcsl BO3MOXHOCTbIO ee UC-
TTOJIb30BaHMST IJ1s1 IPOEKTUPOBAaHMST 00pa30BaTebHbBIX IIPOrPaMM, HallpaBIeHHbIX
Ha TocieoBaTe/ibHOe hopMupoBaHue MeTal(poBoii KomIeTeHTHOCTH. Kak 1mo-
kasamu E. R. Mollick n L. Mollick [35], adbdexTuBHas MHTerpauusi reHepaTUBHOTO
VI B o6pa3oBaTeNIbHBIN Ipoliecc TpebyeT IieieHaNPaBAeHHbIX MeIarormyeckux
CTpaTeruii, CTpyKTYpUPYIOLIUX B3auMoJelicTBue CcTyneHToB ¢ VN-cucremori. [To-
BefleHUYeCKre MHAMKATOPbI U KpUTepUn JOCTVOKeHUSI, OTIpeieJieHHbIe [IJ1ST KaXXA0T0
YPOBHS MIPEIJIOKEHHOI MO, MOTYT CY>KUTh OCHOBOJ 11T pa3paboTKM IMarHo-
CTUYECKUX MHCTPYMEHTOB U OI[€HOUHBIX MPOIIeAyp.

[TepcrieKTMBHBIMM HAIIpaBIEHMSIMU MTPEICTABIISIIOTCS : SIMIIMPUYECcKas ITpoBep-
Ka MepapxXmuyecKoil CTPYKTYpPbl MOAEIM MOCPENCTBOM AMArHOCTUKM ypoBHe MIIK
Y pasMUHBIX I'PYII 00YUAIOIIKUXCS; pa3paboTKa M Baaugaluusl TMarHOCTUIeCKOTO
MHCTPYMeHTapus; afarTaiys MOIeIu K crelduke pasaMyHbIX PeAMETHBIX 00-
JlacTeii; ucciemoBanue guHaMuku pa3suTus MUK B yciioBuUsX 1iesieHampaBIeHHOTO
1eJarOrMYeCcKoro BO3IeiiCTBIS; BepUbUKaLMSI MTPUMEHMMOCTY MOZEIN K MYTbTU-
MOZAIbHBIM reHepaTUBHBIM CHCTeMaM (TeHepanys n3060pakeHu i, BUIe0, KoJa).

3akK/lovyeHue

B HacTosiieM MccnefoBaHMM pellleHa 3a/auva pa3paboTKM U TEOPETUIECKOTro
060CHOBaHMSI YPOBHEBOI MOAeNM MeTalubpoBOil KOMITETEHTHOCTH, CIIEIIMPUIHO
LIS B3aMMOZENICTBUS C TeHepaTUBHBIMMU SI3bIKOBBIMU MonensaMu. Kpurudecknii
aHa/Iu3 CyLeCTBYIOUIMX MTOAXON0B [T0Ka3ajl, YTO KOMIIOHeHTHbIe moneny M-rpa-
MOTHOCTY He BBICTPaMBAIOT KOMIIETEHLIMM B MepapXuio; YPDOBHEBbIE CUCTEMBbI He
YUUTBIBAIOT CcrielnpuKy reHepaTuBHoro VM; TakcoHomuMs Biyma He OXBaThIBaeT
MeTaKOTHUTUBHOE, IparMmaTiyecKkoe ¥ 3TUKO-COLMaabHOe U3MepeHusl. TeM cambpiM
MIOATBEPKIEHO aTbTepHATMBHOE OMyleHre, chOpMYIMPOBaHHOE B TUIIOTE3e UC-
C/IeIOBaHMSI: TIPSIMOE pacliMpeHye TakcoHoMuy biyma rmytem 106aBieHusI JOTIOI-
HUTETbHBIX KOTHUTUBHBIX YPOBHE! HE CIIOCOOGHO OXBATUTh M3MEPEHUSsI, IPUHA/I-
JieXXalye K MHbIM TeopeTUUeCKUM IIJIOCKOCTSIM. TaKCOHOMMS OMMChIBaeT YPOBHU
KOTHUTMBHO CTI0KHOCTY MHIUBUIYAIbHON AEeSITeIbHOCTY, TOTAA KaK B3auMoeii-
CTBUE C reHepaTMBHBIM MU mpeanonaraeT pacnpeneseHHblll XapakTep MO3HaHMS,
METaKOTHUTMUBHYIO PETyJISILMI0 KaK MPOLecC MHOM MPUPOAbI, KOHTEKCTYaIbHYIO
00YCIOBJIEHHOCTDb BbIOOPA CTPATErUit U STUKO-COIMATbHYIO OTBETCTBEHHOCTD, BbI-
XOMSIIIYIO 32 ITpefieibl KOTHUTUBHOI cepsl.
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Ha ocHOBe MHTerpanumu Teopuii pacnpeneieHHOro mo3HaHus, MeTallo3HaHus,
CUTYaTUBHOTO OOyYeHMsI ¥ TMPUHLIUIIOB OTBeTCTBeHHOro MU paspaboTaHa maTuy-
poBHeBasi nepapxuueckast momesnb MIIK: onepaiioHaqbHbIN, KOTHUTUBHbIN, ped-
JIEKCUBHBIN, MparMaTU4YeCKUii, STUKO-COLMAIbHBIA YPOBHU. DTUKO-COLUMATbHBIN
YPOBEHb pa3MellleH Ha BepIIMHEe MepapxuM, MOCKOIbKY 3TUUYECKasi OTBETCTBEH-
HOCTb IIpefrionaraet copMmupoBaHHOCTb BCEX MPENIIeCTBYIONUIMX YPOBHE! U MH-
TErpUpyeT UX B IEJIOCTHYI0 KOMIIETEHTHOCTb OTBETCTBEHHOIO CyObeKTa. IIparma-
TUYECKUIT YpOBeHb, (GUKCUPYIOIINI KOHTEKCTYaIbHYI0 OOYC/IOBIEHHOCTh BhIGOpa
CTpaTermy B3aMMO/eliCTBUSI, He MMeeT aHajaora B CyIeCTBYIOIINX KOMIIOHEHTHBIX
mopeinsax M-rpaMOTHOCTH M COCTaBJISIET CAMOCTOSITe/IbHbBIN TeOpeTUUeCKMii BKIa,
Mopenu. Mogenb oboraraet cuctremy MUK, mpejiarast yHUBepCaIbHYIO YPOBHEBYIO
paMKy, He TIPMBSI3aHHYIO K KOHKPETHO MTpeaMeTHO 06/1acTy, U CO3AeT OCHOBY
IJIST SMITMPUUECKON BaMaalum, pa3paboTKy IMarHOCTUUYECKOTO MHCTPYMEHTapUsI
U TIPOEKTUPOBAHMS 06pa30BaTEIbHbIX ITPOTPAMM.
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Abstract. Introduction. In academic and pedagogical discourse, there remains a paucity of research and
theoretical models that elucidate the relationship between the development of teachers’ digital com-
petences and the implementation of an updated learning model for the 215 century, particularly within
the Technical and Vocational Education and Training (TVET) system. Aim. The aim of this research is to
develop and test a concept of digital transformation in education that demonstrates the didactic poten-
tial of digital technologies to modernise the teaching and learning processes in TVET. Methodology and
research methods. The methodology is based on a three-stage, mixed-methods design for the research
and development process, comprising diagnostic, design, and constructive stages. The study involved 200
TVET teachers who participated voluntarily to identify their attitudes and professional gaps in the field
of digital pedagogy. Results. The research findings revealed a consistent relationship between teachers’
levels of digital competence, the nature of its practical application, and their readiness to transform their
professional practice. Based on these findings, a conceptual model for the digital transformation of the
learning process in TVET has been developed, aimed at fostering innovative practices, critical thinking,
and collaborative activities among students. Scientific novelty. The scientific novelty lies in the creation of
an integrated theoretical and methodological model that systematically links digital tools with the di-
dactic principles of cultivating the 4Cs competencies within the practice-oriented environment of TVET.
Practical significance. The practical significance resides in providing TVET institutions with a strategic
roadmap for the systematic implementation of 21st-century competencies, thereby enhancing their ad-
aptability, resilience, and competitiveness.

Keywords: TVET, 21st-century learning model, 21st-century competencies: critical thinking, creativity,
communication, and collaboration in education, digital transformation in education, digital pedagogy
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AHHomauus. BsedeHue. B Hay4HO-IeJarormyeckoM IMUCKypce COXpaHsieTcsl neuiuT mcciemsoBaHmit
U TEOpeTMYEeCKMX MOJeNeii, PAaCKPhIBAIONIMX B3aMMOCBSI3b (GOpMUPOBAHMS HUBPOBBIX KOMIIETEHIINIA
[e1aroroB ¢ peanusalnyeil 06HOBIEHHO Mozmenyu obydenus misi XXI Beka, 0COGEHHO B CUCTEME Tex-
HMYeckoro npodeccuonanbuoro obpasoBauus (TI10). [Jens vccnenoBanms — paspaboTka M arpoodaus
KOHUenuuu 1ubpoBoii TpaHchopmauum 00ydeHMs], JeMOHCTPUPYIOIIE TUIAKTUUECKUI TTOTeHLMAT
MGPOBBIX TEXHOIOTMIA IJIs1 MOiepHU3aLuu yuebHoro npouecca B TTIO. Memodosiozus, Memodst u memo-
Juku. MeTomo/0r1st OCHOBaHA HA TPEXITAITHOM CMeIIaHHOM ITPOEKTUPOBAHUY MTPOIeCcca UCC/Ie0BAHMS
¥ pa3paboTKM (AMarHOCTMKA, IIPOEKTMPOBAHME, KOHCTPYKTMUBHBIN 3Tall). B mccinemoBanmm 106pOBOIIb-
Ho yuactBoBasin 200 mpeniomaBaresneii TIIO [jis1 BhISIBJIEHMSI UX YCTAHOBOK U MPOGECCHOHATbHBIX Jie-
¢duimToB B o6mactu 1ndpoBoOIt Megaroruku. Pe3ynsmamst BbISBWIM YCTOMUMBYIO B3aMMOCBSI3b MEXIY
ypoBHeM LiM(POBbIX KOMITETEHIINIA [1€IaroroB, XapaKTepoOM MPAKTUKM UX IIPUMEHEHVS ¥ TOTOBHOCTHIO
K TpaHchopmauyy gesTenbHOCTH. Ha 0OCHOBe MomyyeHHbIX JaHHBIX pa3paboTaHa KOHIENTyalbHash MO-
neitb b poBoii TpaHcdopmanyu mpoiecca ooyueHus njst TTI0, HanrpaBaeHHast Ha pa3BUTHE MHHOBAIIN-
OHHBIX MTPAKTUK, KPUTUUECKOTO MBILIJIEHVSI M KOJUIa60paTUBHOI JesiTeTbHOCTM obyJdatommxcst. Hayunas
HOBU3HA 3aKTI0YAETCS B pa3paboTKe LIeJIOCTHOI TeOPeTUKO-MeTOL0I0TMYeCKOM MOZIesN, CUCTEMHO YBSI-
3pIBarONIEN 1[M(DPOBbIE MHCTPYMEHTBI C JUIAKTUUECKMMY IPUHIMIIAMM (OPMUPOBAHMST KOMITETEHIIVI
4K B mpaKTUKO-OpMeHTUpoBaHHOI cpene TIIO. [Ipakmuueckas 3Ha4umMocms COCTOUT B MPeAOCTaBIeHUN
obpasoBarenbHbIM opranusanusm TIIO cTpaTernyeckoii «JOPOKHO KapThi» ISl CUCTEMHOTO BHEZpe-
HuUs1 KomreteHiMit XXI Beka, YTO MOBBIIIAET UX afalTUBHOCTDb, YCTONUMBOCTD M KOHKYPEHTOCIIOCO6-
HOCTb.

Kntouessie cnoea: texundeckoe npodeccroHanbHoe 06pa3oBaHye, Mogenb o6yyeHns: B XXI Beke, KOM-
neteHIyy XXI Beka: KpUTHUECKOe MBIIIIEHNE, KPeaTVBHOCTb, KOMMYHMKALMSI 11 KOOTlepanys B 06paso-
BaHuU, HudpoBas TpaHchopmaysi o6pazoBanus, Ludposas neJaroruka

Bnazodaprocmu. ABTOPBI BbIpaskatoT 6;1arofapHoOCTb VIHCTUTYTY MCCIeOBAHMIA Y O6IE€CTBEHHBIX YCIYT

TocymapcTBeHHOTO yHuBepcuTeTa [lafaHra 3a GpuHaHCUpOBaHMe JAHHOM paboThI B COOTBETCTBUM C [0-
rosopom N2 1792/UN35.15/LT/2024.
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Introduction

The present generation of youth is being taught in a society filled with various
digital electronics, which shapes their life [1]. Another benefit of digital technolo-
gies is comprehensive access to knowledge by the technology [2]. Education systems
around the world are adapting to the new societal expectations due to the use of
digital technology and are ready to meet new learning needs of learners in the 21st
century [3]. Education has been affected a lot by advancement in technology and
changes in global economies hence, changing the features of education. TVET in-
stitutions are confronted with this emerging need to prepare learners for a world
characterised by visionary growth in technological knowledge and development.
As industries continue to become technology savvy and global, the importance of
TVET in producing human resource for the 21st century cannot be overemphasised.
Many of the teaching practices used in TVET may have their roots in traditional
classroom teaching but may not prepared learners for the current labour market
demands in terms of competencies where applicant not only need technical skills
but are expected to. Therefore, they need to solve problems creatively, communi-
cate effectively, work in teams etc. For TVET to continue to be effective it must
incorporate transformative teaching practices that incorporate use of technology
as well as promoting 21st-century skills. This shift beckons for creation of a digital
transformation framework; a systematic and integrated model integrating digital
with transformative pedagogy for improving the pedagogy and andragogy results.
As such a framework would support the modernisation of the ecosystem of TVET
education, so it would also facilitate the transition of learners to the demands of the
digital economy.

The industrial revolution 4.0 forced learning century change compelled the
TVET institutions to change their teaching techniques as they must adopt the dis-
tant teaching-learning process. As such, remote teaching must afford students the
kind of learning experiences they would compel them to get a full physical education
experience [4]. In developing and structuring in-service training for TVET teachers,
municipalities and institutions are also allowing for these changes as well [5]. In
the context of the present period, general new standards of students’ education and
development in information and communication technology have influenced the
need for TVET teachers to reflect their teaching practices on a regular basis [6]. This
study enriches the area by summarising some theoretical considerations and by of-
fering a model to effectively integrate digital technology in the learning continuum.
However, the current literature has begun to discuss digital pedagogy, but it seems
a bit limited in terms of extensive studies and surveys that enrich and correspond
the learning and innovative skills (4Cs), life and careers skills as well as information
media and technology skill that are in P21 learning.
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Consequently, the solution offered in this research is to design the Digital
Transformation Framework for 21st-Century Learning for TVET educators so that
the framework would help TVET educators to apply the use of technology in learn-
ing properly. In this research, transformative pedagogy relates to the constructive
development of learning environment and process which support the transforma-
tive learning. It also allows for challenging of assumptions, consideration of experi-
ence from a social perspective, and for the fundamental involvement in social jus-
tice. As for the type of a teaching method, it is usually aimed at projects, involving
acting and techniques which concern problem-solving [7]. Hence, technologies can
provide such kinds of experience. Based on the previous scholars’ studies on the use
of technology in learning and its importance has been underscored [8]. However, the
full potential of technologies in learning remains unrealised in TVET universities
due to a lack of knowledge on its utilisation and function.

Digital pedagogy refers to the ability of applying digital technologies into
teaching and learning practices, thus enhancing learning and teaching, assessment,
and curriculum. Transformative learning can be described by several elements all of
which focus on the process and context of learning (pedagogy) that is underlined
by reflection, experience, and dialogue. Therefore, digital pedagogy is instructional
use of technologies. Several earlier papers, including the paper by N. M. Nielsen [9]
also stressed on the efficiency of the technology in the VET, but the methodology of
these papers included more of the work on certain technologies in teaching. In the
case of technology integration into teaching and learning, technology is employed
as an addendum with little revolutionary changes in the teaching-learning process.
J. Birdman, A. Wiek and D. ]. Lang [10] also stressed the application of technologies
in TVET, but its emphasis is on making student develop simple technical abilities in
the utilisation of technologies in teaching-learning processes as compared to shift-
ing of courses or sharp change in teaching-learning processes.

Unlike this study does not only view technology as an instrument in method-
ological change but also as the agent of such change. In this study, technology is
identified as the centre of the pedagogical transformation framework where the ed-
ucation revolves around the processes of acquiring the competencies of the 21st
century including critical thinking, creativity, communication and collaborative
learning skills within a technological leaning environment. G. Caniglia, B. John, L.
Bellina et al. [11] highlighted the need for the development in TVET to fit the skills
demanded in the 21st-century workplace, with an emphasis on the skills required in
the 21st century. While this study deals with the need to exercise some important
skills including critical thinking, problem solving and collaboration, its approach to
teaching and learning at the current stage lacked sufficient incorporation of ICTs as
tools that can support the development of these skills. W. Leal Filho, E. Pallant, A.
Enete et al. [12] also believe that education should include competencies allowing
working in the 21st century; however, the authors’ discussion is somewhat more
geared towards educational policy and is less related to technological learning ap-
proaches in class.
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Our paper builds a more elaborate theoretical framework, pay attention to the
practical use of technology integrated into TVET class. Technology is not only viewed
in a utilitarian way as a means of executing project objectives and supporting PBG,
virtual collaboration and technology-based evaluation, but also as a chief means
of delivering engaging and interactive learning. T. Lovat [13] states that e-learning
cannot occur without corresponding changes in, and approaches to, teaching and
learning practices. Various processes indicated by constructivism as learning sys-
tems in which students are active constructors of knowledge have also started being
adopted in several TVET studies, but with a still very limited application of digital
models. Our study builds on this idea by considering the various technologies as en-
ablers that motivate students towards independent as well as collaborative learning.
With the help of computers and other digital resources, like simulators, PBL, or col-
laborative tools, the constructivist paradigm fits within the fully digital paradigm.

One of the main novelties of this research is in offering applications, directions,
and perspectives applicable to learners, teachers, and curriculum developers in their
efforts to implement transformative learning in digital teaching environments. Be-
sides, this framework might foster learning processes and contexts which enable
and support educative transformations. This study seeks to establish effective ways
of adopting ICTs into TVET instructor training as well as learner interaction for
the purpose of redesigning instructional approaches for increased effectiveness.
The proposed research aims at understanding the status of DT in TVET, explore the
educators’ engagement in integrating effective innovations into the TVET system
and looks at the creation of a blueprint that would capture and responds to the
Learning needs of the students as well as delivering knowledge that complies with
industry requirements. On this note, this research will endeavour to add knowledge
and practice on the improvement of TVET pedagogies in preparation for and as a
response to the needs of the 21st century.

Literature Review

The application of Information Communication Technology (ICT) in education
has been under increasing emphasis especially in Technical and Vocational Educa-
tion and Training (TVET) in the recent past. L. Probst, L. Bardach, D. Kamusingize et
al. [14] has indicated that although TVET has conventionally focused on the practi-
cal aspects of technical training, the emergence of the new generations of industry
requires technological integration. G. Caniglia, B. John, L. Bellina et al. [11] consider
ICT education successful when students are trained to acquire both functional skills
and post-millennium skills, which include problem-solving, creative thinking, in-
terpersonal and communication skills, and teamwork. These skills are immensely
valuable in todays’ world that is so globalised as well as digitised. Studies by T. Lovat
[13] have provided further insights on the use in using ICT in learning entities and
on the transforming outcomes of applying digital pedagogy into educational par-
adigms. However, while earlier literature has attempted to discuss the integration
of technology in learning and impact on the learning achievement, often such a
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discussion has been more tool or application specific rather than a broader transfor-
mation of the whole learning methodology. W. Leal Filho, E. Pallant, A. Enete et al.
[12] argue that this requires presenting technology not only in a scientific form but
changing the paradigm of how teaching and learning occurs and how it can incor-
porate active learning, problem-solving activities and student-centred approaches.

Secondly, L. Probst, L. Bardach, D. Kamusingize et al. [14] argue that construc-
tivist learning theory supports the idea that students acquire knowledge actively.
This theory becomes more important as we see students who can access technology
in a learning environment, they are able to work as well as explore in the task as
well as be able to solve problems on their personal. However, there is still limited
research conducted on the construction of a digital transformation framework par-
ticularly for the enhancement of TVET with the incorporation of 21st-century skills
in the learning model. This research therefore seeks to provide that missing link by
developing a framework that conforms to the technical and technical-tool-hybrid
requirements of today’s industries, but at the same time educates students for the
dynamic and challenged global workplace.

Furthermore, previous research in TVET usually defines the mismatch between
the industry demand and the existing approaches to learning and teaching. A. Aslan
[15] points out that since the main goal of the TVET institution is to develop skills
pertinent to the industry it serves, the non-utilisation of the technological aspects
in training impairs learners to understand changes in environments within indus-
tries. This is best demonstrated in industries where the digitisation of work process-
es has disrupted conventional career paths and tasks requiring generalists as cre-
ative problem solving underpins them. This perspective is shared with the study of
A. A. P. Cattaneo, C. Antonietti, and M. Rauseo [16], arguing that teachers need to
adapt to new paradigms of education, by integrating students into the digital envi-
ronment where such competencies are necessary for performing the work. Besides,
feelings in terms of technical competencies as well low and high-hard technical
competencies are blending with more acknowledgement of developing the acquisi-
tion of the soft competencies incline to the communication competencies such as
collaborations, conversations, and some problem-solving ones mediated through
the online learning. D. Divayana, P. Suyasa, and N. Widiartini [17] explain that such
skills become more core to present-day learning paradigms and that new media en-
vironments and technology enhanced communication tools are valuable for devel-
oping them. However, awareness and application of these technologies remain low
in most of the TVET institutions, as most of them still use traditional instruction
paradigms, which are characterised by technical content delivery.

Most of the papers reviewed also supported the need to incorporate professional
development for the TVET educators. In their study, H. Dongpin, Y. Bei, L. Jiutong et
al. [18] note that there is a necessity to provide the teachers permanent professional
development to prepare them as innovators in the understanding and practical ap-
plication of ICT. First, this elevation could lead to a lack of support and resources to
foster technological changes or a transition towards more student learning centred
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pedagogy. Therefore, although there is an upwards trend in research work on the
role of digital technology in TVET, few of these research activities have outlined
how such transformations can be effectively done or offer a guideline on how such
transformations could be achieved in TVET practices. This study seeks to fill that
gap by constructing a digital transformation framework for TVET to capture how
educators can apply appropriate digital technology to promote essential skills in the
21st century and map the learning outcomes to suit industry needs. In doing so, this
research will extend the existing work to provide a more practical and integrated
model for enhancing TVET pedagogies in the context of new technologies.

Materials and Methods

Research Types and Procedures

This study is a quantitative design and will use three phase mixed design of
survey, design, and development [19]. Self-administered survey instruments can of-
fer numeric results from a large pool of respondents, which gives a definite ‘what’
to a posed question. This design starts by using quantitative survey data to under-
stand a field or a particular audience and then uses this structure as a reference in
building the module as the final outputs are formed. This study begins with several
activities: acquiring background information relevant to the study, literature review,
research proposal development, data collection through archives, and development
of research instruments. The second phase will consist of the process of developing
the Digital Transformation Pedagogy Framework for P21 Learning for the TVET Ed-
ucators. This stage will also look at the impact of digital transformative pedagogy
on 21st-century learning skills among the TVET educators. Data for the survey shall
be obtained through a quantitative method of data collection.

Population and Sample

The quantitative strategy for field work have begun with mailing question-
naires to 200 TVET educators for determining the digital transformative pedagogy.
In terms of sample, selection, we used the stratified random sampling technique for
the selection of participants. Due to the extensive existing literature in this field,
a meta-analysis will be conducted to synthesise studies on the implementation of
digital transformative pedagogy and 21st-century skills among TVET educators.
The purpose of our study is to develop a framework for the construction of a teach-
ing module on 21st-century skills and the 4Cs. The Meyer Model will act as a con-
ceptual framework for the creation of the modules. The third phase will entail the
production of the final research report as well as write-up of papers that constitute
the research.

Research Instruments

The development of the instrument was influenced by the research conducted
by S. Taimur and M. Onuki [20] for digital transformative pedagogy instrument as
well as the P21 Partnership for 4Cs skills instrument and the instrument indicators
can be seen at Table 1. The survey utilised a Likert Scale that encompassed response
options ranging from Strongly Agree (5) to Strongly Disagree (1). Since the pur-
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pose of using the instrument is to measure the intended construct and to achieve
comparable results when the research is replicated, the reliability of the instrument
through validation needs to be ascertained through the pilot study. Also, it was im-
portant to identify the goals of the study to find the right instrument and to choose
the right group of participants.

Table 1
Instrument indicators
Variables and indicators Total
Skills in 21st-century|Learning and innovation|4Cs skills (critical, creative, communi- 6
learning skills cation and collaboration)
Life and career skills The ability to navigate the complex 5
life and work environments in the
global competition
Information media and|Technology and media-driven envi- 5
technology skills ronment,
Digital transformative|Transformative orientation |Constructivist approach helps to inte- 5
pedagogy grate digital technologies into teach-
ing
Pedagogical practices Student engagement 5
Digital pedagogical compe-|Knowledge, skills, attitudes, and ap- 5
tencies proaches in relation to digital tech-
nology

Pilot Study

Since the indicators allowing for evaluating the impact of the proposed digital
transformation framework in enhancing the pedagogy of TVET were developed as
instruments, a pilot study was conducted. During the pilot study a survey instru-
ment was used to assess the current practices of teachers, the extent to which they
integrate technology in their classroom, and their perceptions towards the adop-
tion of the digital transformation framework. Moreover, a group of participants was
interviewed using a semi-structured format to obtain more detailed information
about each participant and the challenges they face regarding ICT integration into
practice. The results of validity and reliability of instruments can be seen in Table 2.

Table 2
Validity and reliability of instruments
Indicators Cronbach’s alpha | Composite relia- | Average variance
bility (rho ¢) extracted (AVE)
Learning and innovation skills 0.862 0.822 0.624
Life and career skills 0.821 0.961 0.681
Information media and technology skills 0.723 0.912 0.691
Transformative orientation 0.622 0.921 0.752
Pedagogical practices 0.666 0.911 0.723
Digital pedagogical competencies 0.734 0.813 0.589

The results from the pilot study availed the insights that were used to improve
the reliability and validity of the instrument used. This involved reforms in some of
the questions, supplementing some questions with examples related to the digital
context of TVET, and making sure that question content fitted with elements of
the digital transformation framework. Apart from aiding in the calibration of the
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instruments, the pilot study introduced fundamentals for the large-scale research to
validate the educator’s preparedness and viewpoints regarding the implementation
of innovative practices in education in the setting of digital transformation. These
changed instruments will be used in the larger study to collect more detailed infor-
mation on the effect of the framework to teaching and learning outcomes in TVET
contexts.

Data Analysis Technique

In the study, a quantitative data analysis technique will be employed to compre-
hensively evaluate the effectiveness of the proposed digital transformation frame-
work. The quantitative data collected through survey instruments were analysed
using SPSS and SmartPLS software. Inferential statistical tests, such as structural
equation modelling (SEM), were selected for data analysis based on the hypotheses,
as shown in Table 3.

Table 3
Research hypothesis

No. Hypothesis (HO)

HO1 There is no positive relationship among digital pedagogical competencies towards peda-
gogical practices, transformative orientation and life and career skills

HO2 There is no positive relationship among pedagogical practices competencies towards life
and career skills, information media and technology skills and learning and innovation skills
HO3 There is no positive relationship among transformative orientation towards life and career
skills, information media and technology skills and pedagogical practices

HO04 There is no positive relationship among digital pedagogical competencies towards peda-

gogical practices, transformative orientation, life and career skills, information media and tech-
nology skills and learning and innovation skills

Moreover, to investigate the relationship between educators’ perceived pre-
paredness to implement the digital transformation framework and the actual use
of technology in instruction, correlation analyses will be conducted. Quantitative
analysis will give an overall view of the current state of the pedagogy in the TVET
system, perceived efficacy of the technology and expected changes by the imple-
mentation of the proposed framework. Therefore, through the triangulation of data,
this study will provide clear conclusions on the possibility of the readiness of TVET
educators towards digital transformation and make sound recommendations on
how their practices can be enhanced towards the implementation of 21st-centu-
ry learning environment. This mixed method approach will not only enhance the
validity of the results but will also offer detailed contextual information useful to
shape future educational practices and policies in TVET.

Results and Discussion

Digital Transformation Framework

This study develops a Digital Transformation Framework (Figure 1) that serves
as aroadmap to assist educators in Technical and Vocational Education and Training
(TVET) with integrating digital technology into their practice. The above framework
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is based on faculty development which features use of technology in learning and
digital pedagogical competencies features life and career, information, media, and
technology skills and learning innovations skills. With this framework, this study
seeks to assist the TVET educators to come up with approach that basically includes
the technology in TVET education hence enable transformation in converting the
student’s generation to be fit to face the world challenges.
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wsed to improve aceess 10
learning for all students,
mcln-]m‘ those with special

Digital tools - Using

Students centered leaming

. of innovative digits) nceds, thercby creating an

Dgitsl access and ltesaticn H platforms inclusive leamning
enviroament

Facilitators - Changing the

facilitators who use
technology 1o support active
d collaborative leaming,
Digital clasaroom management H with & more transformative
Adaptation o new lachnoogies H spproach.

H

Praviding
Learning plan and ) it
infrastucture

design

Digital learning
community
development

PROCESS

Monitoring and
assesing
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Fig. 1. Digital transformation framework

The framework begins with three key components: digital pedagogical compe-
tency, transformational orientation, and effective pedagogical practices. Teachers
are expected to not only use computers and the internet effectively but also to be
able to assess the instructional material and the teaching learning process, their
specific teaching personality and medium, to fulfil modern classroom requirements.
Indeed, with high levels of digital pedagogical content knowledge, educators can use
technology for enacting meaningful learning experiences that foster collaboration
and creativity as well as increase students’ engagement. This framework has also
accentuated the transitional development of teachers’ transformative perspective
that enables them to make the right transformation in the face of advanced technol-
ogies and progressive approaches to teaching. The teachers who have promotion-
al attitude towards using ICT are more prepared to apply technology consciously,
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change their practice, and design environment that will foster learners’ higher order
thinking skills and flexibility in solving sophisticated tasks in the rapidly changing
conditions. In addition, the mentioned Digital Transformation Framework is aimed
at deploying the use of practices that will enhance the students cuing level. It re-
quires teachers to integrate technology in their instruction by using project-based
learning, simulations, and digital collaborations incidental to students’ participa-
tion to allow them to acquire life and career competencies and information media
and technology skills.

Using technology in learning especially in technical and vocational education
and training or TVET is an important element for preparing for the future genera-
tion of students. The creation of the Digital Transformation Framework is intended
not only to enhance approaches to teaching but also students’ learning and skills
that should match the demands of a digital world economy. This literature review
examines the key components underpinning the framework: Digital competencies
for teachers, ‘post digital’ perspectives of learning, and 21st-century literacies, such
as lifelong learning and work, media and information, and learning and knowing.
M. J. Koehler, P. Mishra, and W. Cain [21] concluded that digital literacy is crucial for
teachers so that they can use technologies in teaching process. The Technological
Pedagogical Content Knowledge or TPACK model underscore the interconnected
nature of content, pedagogy and technology. Effective as well as efficient TVET ed-
ucators are expected not only to comprehensively know their areas of specialisation
but also to be able to embrace Information Communication Technology to support
instructional processes effectively. S. A. Meyers [8] also stated that digital literacy is
basic for teachers for two reasons: it enables them to assist learners in making sense
of digital worlds. Lack of these competencies might then lead to teachers’ inability
to effectively facilitate learner interactions as well as enable meaningful learning in
a digital environment.

Transformative orientation then relates to the extent to which educators are
ready and capable of changing considering technology and need for education
change. In transformative learning, people experience new ways of perceiving,
thinking, feeling or knowing, which should be embraced to advance technology in-
tegration in education. . Mezirow [7] stated that, in TVET, a transformative orienta-
tion is significant because it is useful for modifying teaching to align with changes
in industry and technology. Y. Luo and H. Du [22] explained that when teachers are
embracing a transformative perspective, they are more likely to try out new forms
of pedagogy for example problem-based learning and flipping of classes which are
more effective in deep learning. School Practices, Teacher Professionalism, and
Application of Information Technology. The literature repeatedly underscores the
opinion that the integration of technology into learning practices improves learn-
ing. D. G. H. Divayana, P. W. A. Suyasa, and N. K. Widiartini [17] noted that tech-
nology enhances the excuse practices through collaborative, student oriented, and
inquiry learning practices. For simulants, virtual labs, portfolio, they foster learners’
practical experiences in related learning environments for preparing them for work-
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place situations. The need for integration of that technology to be pedagogically
appropriate, that is, it should not only be applied to delivering content, but also to
promoting thinking, creativeness and problem solving.

Life and Career Skills. There is growing importance of 21st-century competen-
cies particularly the life and career competencies in TVET. In the opinion of C. An-
tonietti, A. Cattaneo, and F. Amenduni [1], students who are trained in these areas
are well equipped to competently engage global markets and ecosystems. Hence,
through accommodating technology into learning delivery system, the teachers can
offer the students a chance to exercise these important skills, for instance, from
shared inter- online assignments or exercises that model real life problems. These
experiences assist students to become more flexible to handle all the dynamic ca-
reer fields. The use of information media and technology literacy skills is integrated
within the learning models of the 21st century. They describe these skills as critical
consumption of information, media literacy, and Digital citizenship. These are skills
that must be acquired by students in TVET as they join markets that require them to
be computer literate. In the work of C. Antonietti, A. Cattaneo, and F. Amenduni [1],
it is stated that integration of technology for learning prepares the learner for pro-
duction of content in addition to consuming it in future, specific areas of produc-
tion include manufacturing information technology, and design. Hard Skills include
Data Literacy Skills, Learning and Innovation Skills. T. Lovat [13] concluded that
apart from digital readiness, famed P21 Skills map, provides focus on learning and
innovation skills which include Creative, analytical thinking, communication, and
cooperative or collaborative skills. Innovation is one of the major factors of growth,
in this case, institutional TVET educates students in the competency. Through
adoption of digital technologies in classroom practices, teaching and learning pro-
cesses can be enriched in collaborative and creativity for instance, through group
platform where students can work jointly or on inter-disciplinary projects. In his
work, T. F. Remington [6] promoted student creativity by encouraging students to
explore and pursue new methods for accomplishing set tasks, as detailed in his sub-
sequent paper.

Challenges in Digital Integration. While the literature reveals the advantages by
integrating the computer in teaching learning practices the following are the chal-
lenges: some of the obstacles include lack of infrastructures, or professional devel-
opments, and most importantly; resistance to change proposed. In this case, these
challenges must be met if we are to effectively implement the need for a Digital
Transformation Framework; educators need sufficient training and resources. M. J.
Koehler, P. Mishra, and W. Cain [21] identified that using technology in classrooms
requires both technology skills and knowledge and education knowledge, skills and
dispositions, thus professional development programmes should address both areas.
Sustainability and Long-term Impact are the next category for EME certifications.
The research conducted by M. J. Koehler, P. Mishra, and W. Cain [21] highlights the
necessity for ongoing evaluation and maintenance of methodologies to ensure that
the transformation enhances educational practice in the long term. C. J. Bonk and D.
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J. Cunningham [23] explained that due to emphasis on learning, technology integra-
tion into K-12 classrooms should be continuously assessed from the perspective of
learning outcomes of learners. Furthermore, there is a need to embrace the dynamic
and contextual nature of the digital pedagogical frameworks because of constant-
ly emerging technologies and shifting learning objectives. This adaptability is very
essential with a view to maintaining the relevance of the Digital Transformation
Framework as a tool for preparing learners for future work environments.

Further, the Digital Transformation Framework is also aimed at making TVET
teachers aware of supporting students in learning and innovation skills as well as
creativity, and collaboration and critical thinking skills. Use of technology in class-
room makes it easier for the teacher to create situations that lead to working in
teams to address certain issues, creating projects and designing creative solutions
using technology. The problem and project-based method of strategy is very appro-
priate for preparing students for the dynamic context of the industry. The frame-
work also incorporates factors of constraint that could help explain why teachers
might be slow to adopt technology - lack of access to technology, little training, or
resistance to change. Thus, in this context, one of the key aspects forms the basis of
the framework is the necessity to facilitate continuing professional development for
the educators. Professional development IS needed so that the teachers are ready
for the roles and responsibilities that are part of the teaching they do in the class-
room every day. By so doing the gap in technology adoption will be closed and digi-
tal transformation will be implemented efficiently.

Additionally, the framework also includes a need for its application in assess-
ment and evaluation of technology integration in learning. Teachers are expected
to undertake an assessment that involves assessing student’s ICT skills and creativ-
ity. This assessment is not limited to students’ academic performance but considers
possible advancements in student 21st-century skills, including collaboration, crit-
ical thinking, and creative problem solving. In totality, the Digital Transformation
Framework is both an instructional reference for implementing instruction and use
of technology in teaching, as well as an umbrella strategy for transforming teach-
ing practice in the TVET sector to adequately prepare students. Hence, through
integrating innovative and transformational and technological enhanced learning
and teaching strategies, into workers development the aims at training generation
of workers, who are not only technically competent but also proactive to managed
change in the dynamic global world of work. The adaptation of this framework
should yield better, more relevant, effective and prepared TVET education for future
challenges. Figure 2 clearly illustrates how design thinking is integrated within the
Digital Transformation Framework.
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Fig. 2. Design thinking in the Digital Transformation Framework

Note. Derived and adapted from S. Taimur and M. Onuki [20]

Technology enhanced learning can be enhanced through observations that
have efficiency, collaborative, project based, and student-centred orientations. This
paper, therefore, affirms a growing body of evidence that in the appropriateness
of digital technology to a particular pedagogy, the skills that are required in the
21st century, e.g. skilled thinking, creativity and teaming are suitable for the TVET
system. Through TPACK also argue the centrality of a balance of technological,
pedagogical, and content knowledge, thereby adding credence to the proposal that
enhanced teacher information mastery of technology can help enhance these pro-
cesses. M. J. Koehler, P. Mishra, and W. Cain [21] also studied caters to the hypothesis
that when teachers possess high levels of Digital Competency, then they are in bet-
ter position to better integrate technology for enhancing the technique of creating
more learner centred environments. On the other hand, there are several works that
do not present a complete affirmative correlation with digital transformation in ed-
ucation. For example, enthusiasm for technology in education is based on naive
assumptions because the integration of technology in classrooms is not backed with
revolutionary improvement of instructional practices and learning environments
and technologies are incorporated to support conventional approaches to teach-
ing and learning. The presence of technologies many teachers still do not teaching
in an innovative way literally, and impact of technologies on students’ meaningful
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learning achievement remains insignificant. Research by K. Hew and T. Brush [3]
revealed that the major issues arising from implementing digital transformation in
the classroom include external factors they include minimal infrastructure, lack of
professional development and students that resist change.

The process of the adoption of digital technologies is slower than policies and
infrastructures suggest due to disparities between policy and practice. In revealing
this, D. Nafpaktitis, D. Triantis, P. Tsiakas et al. [24] argued that as much as educa-
tion technology and learning systems have been adopted deeply in many countries
and institutions, considerable learning gains are yet to be witnessed. D. Nafpaktitis,
D. Triantis, P. Tsiakas et al. [24] confirmed that preparedness of the technology-en-
hanced education environment in schools, including teachers, students and curric-
ula is more important than a supply of the technologies. Moreover, technology is
capable to increase the efficacy of education. D. Nafpaktitis, D. Triantis, P. Tsiakas
et al. [24] stated that although technology enables access to information, it does not
necessarily foster proper critical and collaborative thinking, which are essential for
21st-century learning. Regarding this, there is a growing emphasis on the extent
and quality of pedagogical leadership and the teacher as enabler function.

On the other hand, the integration of technology by arguing that education
must be keen to keep up with emergence of more advanced digital technology in the
industrial world. L. Probst, L. Bardach, D. Kamusingize et al. [14] emphasised that
technology is not merely an object; it is an enabler and catalyst for change in ped-
agogical approaches. They argued that digital transformation can foster innovation
in the delivery of learning content, providing personalised and location-specific de-
livery tailored to the nature of Technical and Vocational Education and Training
(TVET), as it involves the provision of technical and vocationally based learning.
Therefore, while extensive research done established great potential for the imple-
mentation of the digital transformation framework in education, especially in the
field of TVET, there are obstacles that must be addressed before the framework can
be implemented. Far from avoiding the issues raised by the critics of vocational edu-
cation, our study aims also to capture the wonderful opportunities that digital tech-
nology could bring to the vocationally oriented education. Our work is somewhere
in between, as it acknowledges the implementation difficulties while at the same
time, creating a more comprehensive framework helpful in the proper incorporation
of technology into teacher training in the pedagogy of TVET such that the teachers
are competent in digital skills and can adjust their strategies to the modern world
of work. Therefore, our research proposes to fill this gap by developing a broader
framework for IDM which involves not only the technology aspect of integration but
the shift in paradigm that is required for the delivery of 21st-century skills.

Assumption Tests

Normality Test

The normality test is one of the prerequisites in data analysis to check the dis-
tribution of data used in this study to fit the general assumption of the parametric
analysis. The normality test is to analyse the approximate normality of the respon-
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dent’s data which is obtained through questionnaires regarding digital pedagogical
competence, the transformation orientation, life and career skills, and the informa-
tion technology skills. The Shapiro-Wilk test was used in this study because this test
is appropriate for small sample size equal to less than 2000.

Table 4
Normality test results
Variables p-value
Skills in 21st-century learning (SCL) 0.083
Digital transformative pedagogy (DTP) 0.150

In the Shapiro-Wilk test, if the p-value is greater than 0.05, the data distribu-
tion is considered normal. Following the analysis of the data above (Table 4), all the
variables have p-values greater than 0.05 and the data points spread out following
and approaching the diagonal line (Figure 3). Thus, it could be confirmed that the
study variables are normally distributed which is in line with the normality assump-
tion for the study.

rclured Yalus

Qusckfon Tearkils Theaeetical quanties

(a) (b)

Fig. 3. QQ Plots Normality Test of Skills in 21st-century learning (a) and digital
transformative pedagogy (b)

Multicollinearity

Multicollinearity, autocorrelation and heteroscedasticity are important in re-
gression to test that the model used in regression fulfils the requisite assumptions
of simple linear regression. By performing these three tests (Table 5), the accuracy,
reliability, and appropriateness of the resulting model of the data are improved.
The multicollinearity test has the intention of check whether there is high degree
of linear relationship between the independent variables in the model and the au-
tocorrelation test has the intention of check whether there is correlation between
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the residuals or prediction errors in the regression model. Where residuals are cor-
related, it means that the result of the previous observations influences the current
observation. While, the objective of the heteroscedasticity, is to determine the vari-
ability of the residuals of the regression model. Heteroscedasticity takes place when
the variance in the prediction error is conditional on the values of the predictor
variables.

Table 5
Multicollinearity, autocorrelation, heteroscedasticity test
Multicollinearity Autocorrelation | Heteroscedasticity
Variables Results
Tolerance VIF DW t Sig.
SCL 0.365 4.234 No multicollin-
DTP 0.371 5.243 earity
SCL No autocorre-
DTP 2,032 lation
SCL 0.134 0.467 No heterosce-
DTP 0.233 | 0.825 dasticity

By using the results obtained from the Table 5, we found out that the multicol-
linearity, autocorrelation, heteroscedasticity were not present in the data collected
for this study. This is because in multicollinearity, two independent variables in the
regression do not have high linear relationship and the value of VIF < 10. It can also
see that in the autocorrelation data there are no problems associated with autocor-
relation where each of the residual in the regression model is correlated. To test for
it, the Durbin-Watson test is used. The Durbin-Watson test value is close to 2 and
therefore this means that there is no autocorrelation. Like the heteroscedasticity
data, the bandwidth also appears constant throughout the model prediction values.
This employs the Gleiser test which enable for the identification of heteroscedas-
ticity.

Structural Models and Hypotheses Testing

Assessment of the structural model in SEM using PLS is conducted by evaluat-
ing the R-squared (R?) values and the significance of the path coefficients through
estimation, as presented in Table 6.

Table 6
R-square (R?) results
Variables R-Square
Skills in 21st-century learning (SCL) 0.583
Digital transformative pedagogy (DTP) 0.632

In the R-Square results provided in the Table 6, it will be noted that the R-Square
figures obtained for the study are 0.583 for the skills in 21st-century learning vari-
able and 0.632 for the digital transformative pedagogy variable. It suggests that the

The Education and Science Journal Vol. 28, No 6. 2026

49



© Bynancapu P.2., Xyma A., Ha6asu P.A., Caktu P.X., [Ixacman, Macex A.
Cospanye kKoHuenyn dposoi Tpanchopmanyn 1yist 06ydenns B XXI Bexe

skill factor features an impact of 60% on the Digital transformative pedagogy vari-
able in addition to an impact of 40% with a mediator. Therefore, the following fac-
tors are suggested to be affecting the two facets directly and indirectly via the me-
diating variable: The direct effect estimate of 60% means that the entire skill factor
without any regard to the influence of the mediating variable can account for 50% of
the variation in Digital transformative pedagogy. Despite the value obtained being
relatively low (0.583) compared to the previous variables, it is still a good measure of
the contribution of skills to digital transformative pedagogy efficiency. This means
that digital transformative pedagogy variable greatly depends on the transformative
orientation, pedagogical practices and digital pedagogical competencies factors, as
the R-Square value equals to 0,632 and it explains more than half of the existing
variations. This suggests that to enhance the impact of digital transformation in
teaching learning, emphasis should be given on enhancing the transformative ori-
entation, meaningful effective practices and-band digital competencies. This means
that through the mediating variable, the influence is 40%, which suggests that other
variables such as interventions or any other intermediate acts as key in determining
the outcome of digital transformative pedagogy.

Table 7
Hypotheses testing

T statis-

" P Values | Results
tics

Hypothesis B

HO1. Digital Pedagogical Competencies — Pedagogical Prac- | 0.733 | 12,746 0.000 Accepted
tices x Transformative Orientation x life and career skills

HO2. Pedagogical Practices Competencies — life and career | 0.417 | 8,432 0.000 Accepted
skills x information media and technology skills x learning
and innovation skills

HO3. Transformative Orientation — life and career skills x |0.639 | 17,536 0.000 Accepted
information media and technology skills x Pedagogical Prac-
tices

HO4. Digital Pedagogical Competencies — pedagogical prac- | 0.735 | 10,345 0.000 Accepted
tices x transformative orientation x life and career skills x
information media and technology skills and learning and
innovation skills

Hypothesis HO1 states that digital pedagogical competence has a significant
positive influence on pedagogical practices moderated by Transformational Orien-
tation and Life and Career SKkills. The results of the analysis indicate that this rela-
tionship is 0.733 (Table 7), which means that enhancing digital pedagogical com-
petence can enhance pedagogical practices to the degree of 73.3% considering the
impact of transformational orientation and life and career skills. It confirms that
the existence of the relationship is quite significant based on a t-statistic equal to
12.746; it is higher than t-critically equal to 1.96 and further supported by the p-val-
ues calculated as 0.000. This p-value is very small and therefore it should conclude
that the findings support the rejection of the null hypothesis hence digital pedagog-
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ical competence has a positive impact on the pedagogical practices taken. Hence our
research supports the hypothesis under test. These findings support the role of IT
competence of teaching practices for embracing transformational type of education
and learning of life and career competencies making the use of interactive tech-
nologies in teaching enhance more meaningful and appropriate teaching learning
practices appropriate for the 21st century.

In concurrence with TPACK model, it is underscored that direct personal tech-
nology education by the teachers is one of the important components in the context
of learning strategies. This aligns well with the research of M. J. Koehler, P. Mishra,
and W. Cain [21], as well as P. Pucer, I. Trobec, and B. Zvanut [25], which has found
that teachers who can integrate ICT improve the teaching and learning environment
in the classroom, thereby enhancing teaching methods suitable for the 21st century.
Furthermore, teacher digital competence involves the support of pedagogical in-
novation. M. J. Koehler, P. Mishra, and W. Cain [21] found that teachers with a high
level of digital skills are better equipped to address changes in pedagogy, which may
include transformational approaches focusing on the development of skills such as
life and career skills among students. P. Pucer, I. Trobec, and B. Zvanut [25] em-
phasised that digital pedagogical competence not only promotes more relevant and
effective forms of instruction but also contributes to the acquisition of skills that are
beneficial for students. M. J. Koehler, P. Mishra, and W. Cain [21], as well as P. Pucer,
I. Trobec, and B. Zvanut [25], supported the results of the HO1 hypothesis. This con-
cerns not only the enhancement of the diffusion of a more pro-transformative ped-
agogical orientation, which emphasises competencies for improving teaching prac-
tices at school, but also the necessary skills required by learners in the context of
the modern world of work and life. Hypothesis HO2 states that Pedagogical Practice
Competence has a significant positive effect on Life and Career Skills, which is mod-
erated by Information, Media, and Technology Skills, and Learning and Innovation
Skills. Thus, the analysis results revealed that the coefficient of this relationship is
0.417, which means that enhancing the competence of continued pedagogical prac-
tice in the conditions of learning the use of technologies, information, media, and
innovations allows to enhance life and career competencies by 41.7%. Also, it has
been found that the t-statistic value of 8.432 shows that this relationship is statis-
tically significant, and it is much higher than the t-critical. a relationship between
the two variables and the p value of 0.000 shows that the relationship is extremely
significant and strong, so a null hypothesis is rejected, and the hypothesis is accept-
ed. Consequently, such findings suggest that competence relative to pedagogical
practice is critical in building 21st-century skills particularly career-oriented skills
in the lives of students. Besides, the information, media and technology, and inno-
vation and learning aspects are also part of the pedagogical competence in forming
important aspects of skills needed by students in the dynamic modern workplace.

According to D. A. Sprenger and A. N. Schwaninger [26], more specific and effec-
tive pedagogical practices have a significant impact on the learning and innovation
skills that students need to meet the demands of both working and personal life,
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such as critical thinking, creativity, and collaboration. Embedding information tech-
nology and media into teaching strategies assist students in not only finding and
using information efficiently, but also in learning how to adapt to change or to be
innovative in the context of technology. Sufficient pedagogical competence means
the efficiency of the teacher’s interaction with the students in terms of mastering
technologies, media, and information and increasing the skills necessary for suc-
cessful career activities. However, teacher training path associate with high peda-
gogical capability may enable one to construct the learning environment that foster
the development of life and career skills by using innovation knowledge that reflects
technological advancement. D. A. Sprenger and A. N. Schwaninger [26], along with
N. Lee [27], provided studies that corroborate evidence showing that pedagogical
competence is not only a significant factor affecting learning outcomes but is also
clearly linked to students’ capacity to meet the challenges of the new world of work,
which is increasingly characterised by technological and digital environments.
Hypothesis HO3 states that Transformation Orientation has a significant posi-
tive effect on Life and Career Skills, which is moderated by Information, Media, and
Technology Skills and Pedagogical Practices. In terms of technology, information,
media skills, and proliferative pedagogy, it is revealed that the coefficient figure for
this relationship is 0.639: meaning that by enhancing transformation orientation,
life/career skills can be upgraded by 63.9%. Analysing the results, the t = 17.536 of
the total models signifies that results are highly statistically significant; in fact, it
well surpasses the t critical and the p = 0.000 indicates a very strong and reliable
result. While the null hypothesis is rejected, the plausible assumption is drawn and
accepted or concluded. Widespread transformation orientation as a grounded learn-
ing approach proving that teaching career and life skills is effective is very high. This
orientation is very useful in applying information, media and technologies skills in
learning and helps to reinforce links between practice and learners. With a change
management perspective, the educators can prepare the learners for the opportu-
nities of the new world of work that is characterised by increased use of technology.
Credible backup evidence for these findings can be sourced from other research
highlighting the need for embracing transformational educational orientation
geared towards utmost development of new skills for living and working, informa-
tion, media and technology skills and sound instructional practices. ]J. Mezirow [7]
noted that in Transformative Learning theory, transformative learning can achieve
the kind of fundamental shift in students’ perspective to prepare them for the vol-
atility of the real world. This is even more related to the way how life and career
competencies can be built, giving regards to the learning-activity approach that im-
plies not just the acquisition of knowledge but also the reflection on one’s practice.
N. M. Nielsen explained that [9] 21st-century education also supports the system-
atic integration of a transformational orientation in learning ICM and Technology
Skills and Career and Technical Skills Education likewise. This approach is useful
in a way that not only the students become users of technology but also becomes
the learners who are able to transform and use the technology to solve certain chal-
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lenges which may be encounter in the real society. The skills can be developed by
the application of technology under transformative pedagogical practices within
collaborative and student-centred learning. Moreover, newly identified pedagogies
for deep learning demonstrate that when a transformational stance is taken, they
can better support key life and career outcomes in preparation for a digital world.
Transformative learning environments in pedagogy implies making learners ready
to face the world challenges through designing creativity and collaboration together
with critical thinking levels.

Hypothesis HO4 states that Digital Pedagogical Competence has a significant
positive effect on Pedagogical Practice, which is moderated by Transformational
Orientation, Life and Career Skills, Information, Media, and Technology Skills, and
Learning and Innovation Skills. The outcomes of the analysis reveal that the pro-
posed connection possesses the coefficient of 0.735, which suggests that, consider-
ing diverse skills and transformational orientations impacting pedagogical practice,
it is possible to enhance digital pedagogical competence by 73.5%. The calculated
t-statistic stands at 10.345 which is higher that t-critical - it means that this re-
lationship is statistically significant the value of p is 0.000, which means that this
result is very significant. The null hypothesis is thus rejected while the research ac-
cepts the constructed alternative hypothesis. The results presented above show that
digital pedagogical competence directly influences the development of teaching
practices when balanced with transformational orientations that foster reflective-
ness and creativity. Besides, other areas of learning including life and career, tech-
nology and media, and learning and innovation also help to bolster this connection.
This indicates that the quality of transformative learning, students’ preparation for
the ever-evolving nature of work and the creation of innovative learning centred
on 21st-century skills can all be enhanced by educators’ content mastery of digital
technologies.

Support for these findings can be seen from M. ]. Koehler, P. Mishra, and W. Cain
[21] emphasised the importance of digital pedagogical competence in strengthen-
ing pedagogical practices that focus on 21st-century skills. Technological Pedagog-
ical Content Knowledge (TPACK) revealed that the integration of digital technology
in education not only improves teaching effectiveness but also enriches students’
learning experiences, especially when combined with a transformational orienta-
tion that encourages innovative and critical learning. This reinforces the idea that
teachers’ digital competence is essential in creating teaching practices that are rele-
vant to the needs of the modern world. In addition, D. G. H. Divayana, P. W. A. Suya-
sa, and N. K. Widiartini [17] also stated that digital pedagogical competence plays
an important role in developing information, media, and technology skills as well as
learning and innovation skills among students. Teachers who can utilise technology
effectively tend to be better able to encourage creativity, collaboration, and problem
solving, which are core to 21st-century skills. J. Birdman, A. Wiek, and D.]. Lang [10]
noted that educators’ mastery of technology also helps students prepare themselves
for an increasingly digital-based world of work. A transformational orientation sup-
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ported by technology can enrich pedagogical practices by encouraging the develop-
ment of life and career skills, which are increasingly important in a changing global
world. The use of technology in learning facilitates innovation and adaptive skills
that are essential for students to face future career challenges.

cal

~x_T— Practices EI

l LCs: ‘ LCS; || LCSs ’ LCSs ‘ Pedagoagi - |

-

LIS life and
career

skills

.

LISz

i Digital
LIS3 - Ieaar..r:éng Pedagogical
inn i HO4 Competenci
V. ovatio es
us. | ¥/ n skills
uss | ¥ & information
media and
technology

skills
Transforma

tive
. Orientation

IMT;

IMT, IMT.

IMTs IMTs

Fig. 4. Causal relationship model

Figure 4 presents a conceptual and structural framework that operates under
Structural Equation Modelling (SEM) and that depicts the cause-and-effect rela-
tionships among the major constructs in the development of learning competen-
cies in the 21st century. This model incorporates the core competency variables
of Learning and Innovation Skills, Life and Career Skills and Information, Media,
and Technology Skills interacting. The third construct is connected to the advanced
pedagogical variables, that is, Pedagogical Practices, Digital Pedagogical Compe-
tence, and Transformative Orientation, which are the mediators and end outcome
strategies. All the latent constructs are assessed using multiple observed indicators
(e.g. LIS, LCS, BMI, PC, DPC and TO). The arrows show the direction of the assumed
causal relationships (HO1-H04) with the degree of their significance, which prove
the integrative nature of the digital competence and the pedagogical practices in
determining the transformative orientation of education. This model is an analyt-
ical model that is being used to establish the effectiveness of innovative learning
methods in enhancing the holistic competencies of both educators and students.
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Table 8
Effect size
Hypothesis F-square Effects
HO1. Digital Pedagogical Competencies — Pedagogical Practices x Transfor- 0.835 High
mative Orientation x life and career skills
HO2. Pedagogical Practices Competencies — life and career skills x informa- 0.524 High
tion media and technology skills x learning and innovation skills
HO3. Transformative Orientation — life and career skills x information media| 0.946 High
and technology skills x Pedagogical Practices
HO4. Digital Pedagogical Competencies — Pedagogical Practices x Transfor- 0.613 High
mative Orientation x life and career skills x information media and technology
skills and learning and innovation skills

The results of our study indicate that each hypothesis proposed has a strong
positive relationship between the variables tested, with a high coefficient value, in-
dicating a significant influence in each relationship. For HO1, the influence of Dig-
ital Pedagogical Competence on Pedagogical Practices moderated by Transforma-
tion Orientation and Life and Career Skills has a coefficient of 0.835 with a high
category (Table 8). This shows that the mastery of digital pedagogical competence
by educators is very important in improving pedagogical practices, especially in the
context of educational transformation and the development of students’ life skills.
In HO2, Pedagogical Practice Competence has a significant influence on Life and Ca-
reer Skills, Information, Media, and Technology Skills, and Learning and Innovation
Skills, with a coefficient of 0.524 which is also in the high category (Table 8). This
shows that effective pedagogical practices encourage the development of essential
21st-century skills among students.

HO3 shows a very strong relationship between Transformation Orientation and
Life and Career Skills, Information, Media, and Technology Skills, and Pedagogical
Practices, with a coefficient of 0.946, categorised as very high (Table 8). This con-
firms that the transformational approach in education is very effective in facilitating
the development of skills needed by students in the digital era. Finally, HO4 shows
that Digital Pedagogical Competence influences Pedagogical Practices, Transforma-
tion Orientation, Life and Career Skills, Information, Media, and Technology Skills,
and Learning and Innovation Skills, with a coefficient of 0.613 in the high category
(Table 8). This strengthens the finding that educators’ mastery of digital technolo-
gy significantly supports more transformative and in-depth teaching practices and
helps students develop important skills for the future.

M. J. Koehler, P. Mishra, and W. Cain [21] suggested the integration of technol-
ogies in teaching has not only the positive impact on the quality of education but
enables teachers to construct profound and significant learning environments ac-
cording to the requirements of students. Moreover, D. G. H. Divayana, P. W. A. Suya-
sa, and N. K. Widiartini [17] noted that the importance of pedagogical competence in
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developing learning, information, media and technology and life and career skills, as
well as skills for innovation. Teachers with digital competence in teaching effective-
ly builds a more collaborative and engaging environment in concert with encourag-
ing student innovative thinking when solving a problem or handling unpredictable
situations that came with digital change. Moreover, contrastive observation on the
transformational pedagogy for deep learning and found that the approach largely
contributes to the enhancement of the student skills crucial for the working and fu-
ture life. This pedagogical transformation is contained in making learning that pro-
motes thinking abilities, imaginative and innovative, which are useful in endowing
student’s information, media as well as technology competency skills. W. Leal Filho,
E. Pallant, A. Enete et al. [12] concluded that shifts endorsed learning culture devel-
op student pertinent talents to excel in the world of work in the changing times at
the global level. There is an added value in a transformative approach for the simple
reason that it prepares students not only for mastery of technology but for innova-
tion in an age of ever-increasing dependence on such tools.

Conclusion

Thus, the findings of our study suggest that digital transformation is central to
the effort of enhancing the contemporary TVET learning environment. The study
proves that to meet 21st-century TVET education requirements, educators that
work in this sector should not only use but also transform their practice in terms of
the application of digital technologies. To this end, it provided a synthesis of digital
pedagogical competencies, transformative orientation, and core 21st-century skills
that can inform the improvement of students’ readiness for the technology-focused
workforce in TVET institutions. The research findings show that the conception of
a transformation framework enables the improvement of student activities through
the introduction of a digital model in teaching and learning environments. It also
highlights the importance of teachers updating their knowledge, to understand how
to address the use of ICT in teaching and learning and other emerging practices. In
conclusion, this framework gives direction to the TVET educators and institutions
on how to enhance their practices so that the student will be prepared to compete in
the global community with knowledge in a digital economy. Currently, the adoption
of such a framework shall go a long way to confronting the future work force chal-
lenges, enhance the relevancy of TVET education, futuristic and impactful for the
21st century. Consequently, the findings of this study have important implications
for the delivery of TVET education systems. Moreover, incorporating competencies
in teaching and troubleshooting digitally, and the portrayal of skills crucial for life
and work in the 21st century, into the work of TVET educators, will strengthen the
value of instruction. The digital transformation framework derived in this research
acts as a working roadmap for the educators and academic institutions in enhanc-
ing student-centric, innovative, and technology mediated teaching-learning envi-
ronment. The usage of this framework may result in the enhancement of learning
achievements, efficiency in transition to work environment and globalisation of ed-
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ucation. This research therefore forms part of this emergent stream of literature on
digital transformation in educating in the context of TVET. It comes up with a novel
approach that focuses on the integration of digital teaching learning practices and
the teaching, training, and development of on-duty 21st-century competencies to
meet the peculiar demands of TVET educators and students. The study also contrib-
utes quantitative data to the current understanding of TVET teacher preparedness
and barriers to using technology effectively. In addition to that, it provides mean-
ingful recommendations for policy makers and organisations that are interested in
enhancing the strategic implementation of TVET education by incorporating use
of digital technology. However, the study is not without some limitations Some of
them include the following the study is a pioneer in the subject area and has made
the following contributions. First, this study largely concentrates on the TVET sys-
tems in the contexts of Malaysia and Indonesia, it is recognised that the generalis-
able application of findings in these two countries may differ from other countries
with dissimilar educational or technology contexts. Second, the study is based on
the educators’ perceptions and may lead to the over or underestimation of digital
competencies and the prevalence of effective teaching practices. In the same regard,
the study does not comprehensively dissect the chronology effects of the proposed
digital framework concerning the students’ learning outcome as the work is con-
structed based on Implementation rather than evaluation. Further research should
be conducted where more cultural or geographical realities can be used to validate
the digital transformation framework to determine its generality. Survey research
could be carried out following the cohorts from different levels of learning to assess
the effectiveness of the framework in enhancing the achievements of student or
preparing them to fit in the job market. Further, future research could utilise other
additional data source, for instance, by observing classrooms or by using students’
feedback to triangulate the results of the study in a better manner to complement
the findings on use of digital practices in TVET education. Last, research could ex-
amine the applicability of potential development, for example, artificial intelligence
or virtual reality, in the enhancement of the digital approach to the delivery of TVET

pedagogy.
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Abstract. Introduction. The principle of beneficence is one of the fundamental pillars of bioethics, ensur-
ing the protection of the dignity of participants in scientific research. Its significance extends to medical
practice, technology, and professional ethics. Aim. This study aims to analyse the body of scholarly work
relating to the principle of beneficence in the dissemination of scientific knowledge, and to identify
key academic journals, authors, publications, terminology, and general characteristics of such works.
Methodology and research methods. A bibliometric analysis was conducted on articles indexed in the Scop-
us database, in accordance with PRISMA guidelines. A total of 581 documents were analysed using the
Biblioshiny interface. Results and scientific novelty. The findings of the study demonstrate an increase in
the number of publications linking the principle of beneficence to medical ethics, autonomy, informed
consent, distributive justice, and palliative care. The most prominent journals identified were the “Jour-
nal of Medical Ethics”, the “AMA Journal of Ethics”, and “Nursing Ethics”, all of which are ranked in the
first quartile in Scopus.The most cited document (420 citations) was the article “Beyond ‘Do No Harm’:
The Challenge of Constructing Ethical Relationships in Refugee Research”. Thematic evolution revealed
the integration of the principle of beneficence with issues relating to scientific education and bioethical
training. Practical significance. The results highlight the importance of enhancing scientific and bioethi-
cal education, which could be beneficial for professional practice and the training of future researchers.
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AHHomauyus. BsedeHue. TIpyHITUIT 671arOTBOPUTENBHOCTY — OOMH 13 (QYHIAMEHTaIbHbIX CTOJIIOB 61103-
TUKM, 06eCIIeunBaloIMii 3a1UTY JOCTOMHCTBA YUACTHMUKOB B X0l HAYUHBIX MccaenoBaHmii. Llens uccie-
IIOBaHUS — MPOAHAINM3MPOBATH ITYJI HAYYHBIX PabOT, CBSI3aHHBIX C IPUHIIUIIOM 6/1arOTBOPUTEIBHOCTY B
pacrnpocTpaHeHUY HayYHbIX 3HAHWI, U BbISIBUTH KJIIOUEBble HayYHbIE U3JAHVSI, aBTOPOB, MyOIMKALINMA,
TepMMHBI 1 00IMEe XapaKTePUCTUKM MOJO0OHBIX paboT. Memodonozus, memodsl u memoduku. IIpoBeneH
6MGMMOMeTpUYeCKIii aHaIN3 CTaTell, IPOMHIEKCHPOBAHHbIX B 6a3e JAaHHBIX SCOpPUS, B COOTBETCTBUM
¢ pekomengauussmu PRISMA. Boin npoaHannsupoBaH 581 JOKYMEHT C MCIIOIb30BaHMEM MHTepdeiica
Biblioshiny. Pesynsmamet u Hayunas HosusHa. Pe3ynbTaThl UCCIENOBAHUS JEMOHCTPUPYIOT POCT UMCIa
MyGIMKAINIA, CBS3BIBAIOIIMX MIPUHIVIT GIarOTBOPUTENTBHOCTM C MEIVIVHCKOIM 3TUKOI, aBTOHOMMEIA,
MHGOPMMPOBAHHBIM COIVIACKEM, PACIIPEIeNMUTENbHOI CIIPABEIIMBOCTBIO M MAIMATUBHOM TOMOIIBIO.
Hamnbonee 3HaummbimMu xypHanamu cranu Journal of Medical Ethics, AMA Journal of Ethics u Nursing
Ethics, Bce oHM BXOZSIT B 1epBbIit KBapTwiIb Scopus. CaMbIM IUTUPYeMbIM TOKyMeHTOM (420 nuTupoBa-
HUi1) okasanack cTaths «Beyond ,,Do No Harm“: The Challenge of Constructing Ethical Relationships in
Refugee Research». TemaTnueckast 9BOJIIOLMSI [10KA3a/1a MHTErPALMIO MPUHLIMIIA 61arOTBOPUTEIBHOCTI
C BOIIPOCaMM HAyYyHOTo 0O6pa30BaHMS U GMOITMYECKON MOATOTOBKU. [Ipakmuueckas 3Hauumocmeo. Pe-
3y/IbTAThI MOAUEPKUBAIOT BAXKHOCTb YKPEIUIEHNUSI HAYYHOTO U 6M03TUYECKOr0 06pa30BaHMsI, YTO MOXKET
ObITb TTOJIE3HO 151 TPOdeCcCHOHATBbHO NesITeTbHOCTM Y MOATOTOBKY OYAYLIVX UCC/IefoBaTeNel.

Knrouesste cnosa: 6IIaI'0TBOpI/ITeJIbHOCTb, KayecCTBo, 06p830BaHI/[e, 9TUKA, HAYyUYHOe MCc/ieJOBaHMe
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Introduction

Scientific research is an organised and systematic process that begins with iden-
tifying a problem and culminates in presenting results. Its development requires the
incorporation of the scientific method, and its scope extends beyond the operations
inherent to a laboratory. In this context, C. A. Chinn and B. A. Malhotra [1], and K.
D. Squire and M. Jan [2] agree that universities assume a leading role, implement-
ing various strategies to strengthen scientific training. It is essential to emphasise
student training, for example, through the development of reasoning and research
skills. To achieve this, it is necessary to strengthen the work of the faculty, who,
through their leadership, will guide future researchers.

According to C. Weil, M. Larrain, C. Galaz et al. [3] and R. Driver, H. Asoko, J.
Leach et al. [4], scientific competence can be acquired at all educational levels, as it
is grounded in inquiry and in the identification of problems in everyday life. Howev-
er, according to D. Hodson [5] and L. Berland and K. A. McNeill [6], scientific educa-
tion has not been incorporated into the curricula of all universities, highlighting the
need to implement scientific literacy processes as an integral part of students’ cog-
nitive development. Learning is strengthened when argumentation and the critical
interpretation of real-world phenomena are promoted, which remains a pending
challenge in higher education. Scientific training must include bioethical principles,
as their function is to guide the researcher’s conduct.

In this regard, although there is extensive literature on the principle of benefi-
cence, there is a lack of up-to-date studies related to the bibliometric analysis of its
scientific production. This situation makes it difficult to understand the bioethical
foundations from a holistic perspective. The absence of a comprehensive mapping
limits the identification of trends in scientific production, creating a thematic gap
that requires attention within the scientific community.

The present study has theoretical relevance in that it provides a systematic
mapping of the scientific production related to the principle of beneficence, and
practical relevance because its results will serve as a basis for researchers’ deci-
sion-making, allowing them to strengthen their scientific training from a bioethical
perspective.

The objective of this study is to analyse the scientific production on the princi-
ple of beneficence, and the following research questions were formulated:

RQ1: Which journals and authors are the most relevant on the principle of be-
neficence?

RQ2: Which documents are the most highly cited?
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RQ3: Which words are the most frequent in the scientific production on the
topic?

RQ4: What are the common characteristics of the scientific production related
to the principle of beneficence?

This study has the limitation of considering only a single database, which ex-
cludes relevant documents indexed in other sources.

In this regard, the study hypothesis proposes that the scientific production on
the principle of beneficence is related to clinical practice and ethical training in the
educational field. In this way, the present study acquires particular significance in
strengthening the importance of bioethical foundations in scientific research.

Literature Review

The principle of beneficence is one of the fundamental pillars of research ethics
and professional practice. According to C. Mackenzie, C. McDowell, E. Pittaway et al.
[7], it is grounded in the moral obligation to protect participants by avoiding harm
and maximising benefits in the development of scientific research. This conceptual-
isation prioritises human well-being and the protection of human dignity.

In medicine and genetics, the principle of beneficence has gained particular
significance in recent decades. The studies of V. Ravitsky and B. Wilfond [8] demon-
strated that, in the communication of individual genetic results, psychological harm
derived from the right to information must be avoided. Likewise, D. Thomasma [9]
and J. A. Sacristan, A. Aguaron, C. Avendano [10] emphasised the importance of
respecting patient autonomy, which allows for better clinical and scientific deci-
sion-making. Along the same lines, the principle of beneficence is linked to justice
and solidarity [11]. In the field of anatomy, authors such as G. Jones and M. Whitaker
[12] have stated that the use of unclaimed bodies is useful for education; however,
this practice is ethically contested and therefore requires critical review.

Medical practice requires bioethical principles that contribute to interdisciplin-
ary integration. In this regard, studies such as that of F. Alcantara [13] highlight that
every professional must promote respect and empathy towards the patient, while K.
A.Jones and M. Semple [14] emphasise the importance of updating clinical proto-
cols to prevent the violation of rights and protect human dignity.

Similarly, M. Beil, I. Proft, D. Van Heerden et al. [15] argue that in the devel-
opment of new technologies, the practice of telemedicine and the use of artificial
intelligence are aligned with preserving patient well-being and supporting evi-
dence-based decision-making. In this regard, P. R. Padala, A. M. Jendro, K. P. Padala
et al. [16] add that it is noteworthy that during the COVID-19 pandemic, the princi-
ple of beneficence guided clinical research, ensuring the protection of participants
and healthcare personnel. In this way, S. Gauthier, A. Leuzy, E. Racine et al. [17] state
that the relationship between the principle of beneficence and the Declaration of
Helsinki is highlighted, as it promotes fairer practices in favour of the patient.

On the other hand, H. D. Caro-Romero [18] promotes the link between the prin-
ciple of beneficence and the common good, while L. A. Jansen [19] adds that the
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ethical obligation is to be considered in clinical decision-making. In response, I.
Tucak and M. Vinkovi¢ [20] point out that, for example, in the field of public health,
the tension and debate between professional autonomy and patient well-being can
be observed in the context of mandatory vaccination for healthcare personnel. Simi-
larly, for A. R. Felthous [21], the principle of beneficence applies to the care of people
deprived of their liberty, demonstrating that the application of this principle does
not require distinctions based on the person’s legal status.

G. Niveau and I. Welle [22], ]. M. Louw, T. S. Marcus, and J. F. M. Hugo [23] agree
that objectivity and impartiality are among the main characteristics of the principle
of beneficence, allowing for the resolution of conflicts or tensions arising from dif-
ferent disciplines. In this regard, A. M. A. Acuia, J. C. R. Moreno, J. Neira et al. [24],
J. B. Kayser, K. Mooney-Doyle, and P. N. Lanken [25], and M. Fadda, M. Fiordelli, R.
Amati et al. [26] maintain that the application of the principle focuses exclusively on
the person and not on a clinical condition.

Regarding patient care, A. Hirsch [27] and D. W. Robertson [28] assert that the
principle of beneficence can enhance professional interpretation. Furthermore, K.
Raus, E. Mortier, and K. Eeckloo [29], along with B. N. Schultz, B. Tolchin, and K. L.
Kraschel [30], maintain that achieving this requires the integration of communica-
tion networks and the determination of their application limits.

Along the same lines, L. B. McCullough, J. Coverdale and F. A. Chervenak [31]
and E. C. Reisman [32] emphasise that bioethical training is necessary, which will
provide useful criteria for professional practice.

In this regard, the literature shows a clear consensus on the protective function
of the principle of beneficence. In response, D. Thomasma [9] and R. Macklin [33]
add the perspective of autonomy in clinical decision-making. Likewise, V. Ravitsky
and B. Wilfond [8] emphasise the minimisation of psychological harm. However, G.
Jones and M. Whitaker [12] focus on the ethical tension generated by the use of tele-
medicine and artificial intelligence. Ultimately, these issues represent a challenge
that each field must address through practical cases, giving rise to new lessons that
can be shared with the scientific community.

Methodology

Study Design

The design of the present study is bibliometric and descriptive. It is aimed at
mapping the scientific production on the principle of beneficence.

Protocol Used

The study was conducted in accordance with the PRISMA guidelines, which en-
sure the transparency and reproducibility of the research.

Selected Database

The Scopus database was selected based on the following criteria:

a) It is a multidisciplinary database that indexes journals from various fields of
knowledge.

b) It indexes high-impact journals with recognised scientific quality.

The Education and Science Journal Vol. 28, No 6. 2026

65



© Kecana KacrpoI'A., Kecama Kacrpo M.z I1., Kacrpo Apenbsio M.a.I1., Kecana Kacrpo X.3., bapryper MoHzaparos 3.M.
®dunaHTponyuyeckast Mofie/lb paclpocTpaHeHVsI HAyYHbIX 3HaHMIA: MICTOPUKO-3THYeckuit aHanum3s (1982-2024 rr.)

c) It is compatible with bibliometric software for the analysis of extracted data.

Search Formula

The search formula used was TITLE-ABS-KEY (“Principle of Beneficence”),
which considered the title, abstract, and keywords. The exclusion criteria corre-
sponded to documents that were not related to the search. This process was carried
out by two researchers, and in cases of uncertainty, the intervention of a third au-
thor was requested. The documentary review technique was applied.

The data collection and analysis process was conducted between August and
October 2025, and this year was not considered in the analysis because the scientific
publications had not yet been completed.

Inclusion and Exclusion Criterio

The inclusion criteria were as follows: the period from 1982 to 2024, final pub-
lication status, English language, and all document types. Documents that were not
related to the subject of study were excluded. The initial search yielded 714 docu-
ments, and the final search resulted in 582 documents, which constituted the selec-
tion that was analysed.

It is also important to note that, given the nature of this study, it was not nec-
essary to request authorisation from an Institutional Ethics Committee, since the
research was not conducted on human beings or living organisms. The information
obtained is based on documents indexed in one of the most representative databas-
es of the scientific community.

Screening Process

The 582 retrieved documents were subjected to a manual screening process,
which ensured their relevance to the present study. The screening was conducted by
identifying non-pertinent documents and applying the document review technique.

Tool Used

R-Studio 4.1.0, the bibliometrix package, and the Biblioshiny interface were
utilised.

Bibliometric Analyses Conducted

The data analysis is structured according to the research questions. For exam-
ple, to address RQ1, the sources with the highest number of publications on the
study topic were identified, and their indexing quartile was determined. For RQ2, a
citation analysis was performed, and the documents were ranked according to the
total number of citations received. For RQ3, a co-occurrence analysis of the extract-
ed terms was conducted, and for RQ4, a thematic analysis of the documents was
carried out.

Procedure Used

The procedure followed in the development of the study topic involved the
identification of the following stages:

1. Selection of the study topic. The topic was selected because the authors have
experience in conducting scientific research, and one of the areas they highlight is
bioethical principles, specifically the principle of beneficence.
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2. Identification of the search formula. The search term “principle of benefi-
cence” was established and applied within the title, abstract, and keyword fields.

3. Selection of the database. Scopus was chosen as the database due to its mul-
tidisciplinary scope and high indexing quality.

4. Identification of inclusion and exclusion criteria. Inclusion and exclusion cri-
teria were established to ensure the relevance of the selected documents. After ap-
plying these criteria, from the 714 documents initially identified, 582 were selected
and included in the present bibliometric analysis.

5. Screening and validation. Documents not directly related to the study topic
were removed to avoid biases in the interpretation of the results.

6. Analysis of the information. The records were extracted in CSV format and
processed using the Biblioshiny interface, producing results related to productivity,
collaboration, impact, and thematic evolution.

Validity and Reliability

The validity of this study lies in the use of one of the most representative data-
bases in scientific research, which ensured the quality of the analysed documents.
Inclusion and exclusion criteria were applied, guaranteeing transparency and rep-
licability in the selection process. One of the most representative software tools
for bibliometric analysis was used, and the guidelines established in the PRISMA
statement were followed, thereby reducing potential biases.

Reliability was ensured through the independent review conducted by two re-
searchers involved in the study, along with the participation of a third evaluator in
cases of discrepancies regarding the inclusion or exclusion of documents.

Results

The following results derive from the bibliometric analysis conducted on the
scientific production related to the principle of beneficence and do not include addi-
tional interpretations. In the discussion section, the explanations derived from the
findings are presented.

Most Relevant Journals and Authors

Table 1 presents the ten most relevant journals according to the number of
published documents, their country of origin, and their quartile classification. Table
1 shows the journals that stand out for their scientific output. It can be seen that
there is a predominance of sources belonging to Scopus quartile 1 corresponding to
the United Kingdom and the United States.

Table 1
Most relevant sources
N Sources Country Quartile Documents

1 |Journal of Medical Ethics United Kingdom Q1 22
2 |Ama Journal of Ethics United States Q2 7
3 |Nursing Ethics United Kingdom 01 7
4 |BMC Medical Ethics United Kingdom 01 6
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5 |Journal of Clinical Ethics United States 04 5

6 |American Journal of Bioethics United Kingdom 01 4

7 |Clinical Ethics United Kingdom 02 4
Continuum Lifelong Learning .

8 |, United States 01 4
in Neurology

9 |Developing World Bioethics United Kingdom 03 4

10 |Ethics and Behaviour United States 02 4

The most relevant journal is Journal of Medical Ethics (ISSN: 0306-6800 /
E-ISSN: 1473-4257), published by BM] Publishing Group, with an H-index of 93,
and indexed in Scopus since 1975. The thematic areas of the journal are Arts and
Humanities, Health Policy, Ethics, Legal Aspects, and Health (Social Sciences).

The second most relevant journal is AMA Journal of Ethics (ISSN: 2376-6980),
published by the American Medical Association, with an H-index of 47, and indexed
in Scopus since 2015. The thematic areas of the journal are Medicine (Health Policy),
Nursing (Ethics and Legal Aspects), and Social Sciences (Health).

The third most relevant journal is Nursing Ethics (ISSN: 0969-7330 / E-ISSN:
1477-0989), published by SAGE, with an H-index of 82, and indexed in Scopus since
1994. The thematic areas of the journal are Nursing (Ethics and Legal Aspects).

In response to research question 1, it can be observed that there is a concen-
tration of publications on the subject under study, mainly in high-impact journals
focused on medical ethics and professional practice. This highlights the academic
relevance and the scientific community’s intention to continue publishing on the
principle of beneficence.

Table 2 lists the five most relevant authors who stand out in the scientific pro-
duction on the principle of beneficence.

Table 2
Most relevant authors
N Authors Documents Most cited document
1 L. Mccullough! 30 Perinatal ethics: a practical method of analysis of obligations to
mother and fetus
2 F. Chervenak? 27 Perinatal ethics: a practical method of analysis of obligations to
mother and fetus
3 R. Macklin [33] 4 Applying the four principles
D. Skupski [34] 3 Ethical issues in the management of pregnancies complicated
by fetal anomalies
5 F.Rosner [35] 3 Ethical dilemmas for physicians in time of war

It is observed that authors Laurence McCullough and Frank Chervenak co-au-
thored the most cited document related to the topic of study. The most cited doc-
ument is “Perinatal ethics: a practical method of analysis of obligations to mother

1 Chervenak F.A., McCullough L.B. Perinatal ethics: a practical method of analysis of obligations to mother and
fetus. Obstetrics & Gynecology. 1985;66(3):442-446.
2 Tbid
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and fetus™, published in 1985, with 95 citations. This document highlights the im-
portance of bioethical principles, such as the principle of beneficence, for resolving
conflicts in medical practice.

Likewise, the list also includes Ruth Macklin, who stands out for the document
titled “Applying the four principles” [33]. This document was published in 2003 and
has 59 citations. It highlights the usefulness of the principle of beneficence for re-
solving cases from an ethical perspective.

With regard to authorship patterns, Table 2 shows the authors who stand out
for the number of publications on the principle of beneficence. These authors are
notable because they addressed issues related to ethical decision-making in medical
practice.

Most Cited Documents

Table 3 presents the list and main idea of the 10 most cited documents in the
scientific production on the principle of beneficence. It is observed that the most
cited document is “Beyond ‘do no harm’: the challenge of constructing ethical re-
lationships in refugee research” [7], which has 420 citations. The second most cited
document is “A critical analysis of evaluation practice: the Kirkpatrick model and
the principle of beneficence” [36], with 384 citations, and the third most cited is “Pa-
tient involvement in clinical research: why, when, and how” [10], with 268 citations.

It can be seen that the documents in Table 3 cover topics such as complex ethi-
cal decisions, justice, and the use of emerging technologies in clinical settings.

Table 3
Most cited documents
N Title .Tot.al Main idea
citations

1 |Beyond ‘do no harm’: the 420 In research, involving refugees in conflict settings,
challenge of constructing obtaining informed consent is not an easy task. In this
ethical relationships in context, researchers must minimise harm and generate
refugee research [7] benefits for both the communities and the refugees.

2 | A critical analysis of 384 It is a study grounded in the ethical duty derived from
evaluation practice: the the principle of beneficence.
Kirkpatrick model and the
principle of beneficence [36]

3 | Patient involvement in 268 The traditional conception of the principle of
clinical research: why, beneficence promotes conducting research for patients,
when, and how [10] but not with them. Consequently, the need for effective

structural modifications becomes evident.

4 |Disclosing individual 260 Informed consent for the participant must be based on
genetic results to research the information provided.
participants [8]

5 | Globalising justice: the 173 The principle of beneficence presents limits in the
ethics of poverty and power application of duties derived from justice.
[11]

1 Chervenak F.A., McCullough L.B. Perinatal ethics: a practical method of analysis of obligations to mother and fetus.
Obstetrics & Gynecology. 1985;66(3):442-446.
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6 | Anatomy’s use of unclaimed 128 In the case of exhumations, the benefit will be for the
bodies: reasons against general public who visit the exhibitions.
continued dependence
on an ethically dubious
practice [12]

7 | Historical background of 124 ChatGPT Pluslt is necessary to balance the risks and
clinical trials involving benefits in clinical research, which is made possible
women and minorities! through the principle of beneficence.

8 | Beyond medical 112 The principle of beneficence is inherent to medicine. It
paternalism and patient is grounded in not harming anyone.
autonomy: a model of
physician conscience for
the physician-patient
relationship [9]

9 |Ethical and legal challenges 107 The principle of beneficence ensured patient well-
of telemedicine in the era of being in telemedicine during the COVID-19 pandemic.
the covid-19 pandemic [37]

10 | Ethical considerations 95 ChatGPT PlusThe principle of beneficence promotes
about artificial intelligence patient well-being in the context of using artificial
for prognostication in intelligence for disease prognosis in intensive care
intensive care [15] settings.

Most Frequent Words

Figure 1 shows the co-occurrence analysis, which identifies the most frequently
used terms in the scientific production on the principle of beneficence. The most
frequent words are ethics, beneficence, autonomy, informed consent, bioethics,
medical ethics, research ethics, justice, palliative care, and patient autonomy.

In response to RQ3, the co-occurrence analysis presented in Figure 1 shows that
the terms mentioned eXDress the connection between bioethical principles.

'“ﬂn!!!.‘.i.?“',,?.}"'cs bioethics

"covia 1o B F@Search BUIIBS

0 mv nalhanve care
patient autonomy
decision-making

euthanasia
climicat irfale eislds

..ﬂ".f*a“
inforimed consent

Fig. 1. WorldCloud

1 McCarthy C.R. Historical background of clinical trials involving women and minorities. Academic Medicine.
1994;69(9):695-698. doi:10.1097/00001888-199409000-00002
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Thematic Evolution of the Scientific Production on the Principle of Beneficence
Figure 2 shows the thematic evolution of the topic under study over time.

1982-2010 2011-2015 2016-2024
ethical dilemmas, athics 1
e ethics |
research ethics _ W , -
e distributive justice =

[ medical ethics respect for autonomy,

privacy.

W cthical prindp\eslj

lliative care [
L - %’;h L guidelines [

ethics

ethical issues

euthanasia

| principle of beneficence
|

Duatient autonomy
Fig. 2. Thematic evolution

In the first period, the main themes focused on ethics, medical ethics, research
ethics, ethical dilemmas, and euthanasia. This indicates researchers’ interest in the
moral implications derived from medical decision-making.

In the second period, the terms respect for autonomy, ethical issues, principle
of beneficence, suicide, and patient autonomy stand out. The results show that the
principle of beneficence becomes a central theme and reflects the sustained interest
in ethical foundations for decision-making in patient care.

In the most recent period, the terms that emerge most prominently are ethics,
distributive justice, privacy, ethical principles, palliative care, and guidelines. These
findings indicate that the scientific community’s interest is grounded in protecting
privacy and upholding patient dignity.

In that line of thought, it is clear that the principle of beneficence acquired con-
ceptual autonomy, which led to it being considered a central theme that is destined
to face contemporary ethical challenges.

Common Characteristics in the Scientific Production

Table 4 identifies the main characteristics contained in the scientific produc-
tion on the principle of beneficence.

Table 4
Characteristics
Characteristic Authors

It is linked to the common good and to the interests of the patient [18-19]
It focuses on providing the best care, well-being, and safety for patients [20-21]
It is objective and impartial. [23]
It is complementary to the concept of quality of life [24-25]
It is essential in medical decision-makin [26]
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Table 4 summarises the main characteristics identified in scientific literature
on the principle of beneficence. These results show that the subject of study is as-
sociated with patient interests, quality of life, and medical decision-making. These
characteristics strengthen future research with a multidisciplinary approach.

In response to RQ4, Table 4 shows the study topic as a guiding principle of bio-
ethics, enabling it to integrate clinical care with professional conduct for the benefit
of the community.

Discussion

The analysis conducted in this study revealed that the scientific production ex-
amined establishes that the principle of beneficence is grounded in the mandate to
do no harm. The findings of this research demonstrate a significant increase in sci-
entific output on the principle of beneficence. In this way, the international consen-
sus regarding the relevance of this principle in medical practice and in the protec-
tion of human dignity is confirmed. Ethics is consolidated as an obligation aimed at
promoting well-being and preventing any form of harm. Various authors adopt this
perspective and present it as one of the key approaches to prioritising autonomy in
decision-making [27-28]. In the same vein, an aspect to be considered is informed
consent, which is mandatory because it ensures transparency and adequate commu-
nication in interactions with the patient [29-32].

Likewise, the results identified the highest-impact journals that stood out for
the number of documents published. For example, Journal of Medical Ethics, AMA
Journal of Ethics, and Nursing Ethics concentrate most of the publications on the
principle of beneficence. It is important to highlight the growing interest among
researchers in addressing topics related to bioethics, as reflected in publications
from journals based in the United Kingdom and the United States. In the same vein,
the contributions of researchers Laurence McCullough and Frank Chervenak are
noteworthy, as they are the most prominent authors in terms of scientific output.
The most cited document is “Beyond ‘do no harm’: the challenge of constructing
ethical relationships in refugee research” [7], with 420 citations, which underscores
the need to generate benefits for vulnerable communities and emphasises the obli-
gation to avoid causing harm to others.

The results showed that scientific output on the principle of beneficence grew
steadily following the grouping and predominance of terms such as autonomy, in-
formed consent, justice, and palliative care. These terms focus on preventing harm
and promoting patient well-being, especially in complex clinical situations.

In the same vein, an analysis of the results shows that certain countries have
consolidated bioethical practice within scientific training. This is the case of the
United Kingdom and the United States, whose journals account for the largest num-
ber of publications on the principle of beneficence. Accordingly, the identification
of the most frequently cited terms reveals a focus on informed consent, distributive
justice, and new technologies. In this way, in regions such as Western Europe and
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North America, a thematic evolution is observed, which is reflected in the emer-
gence of new ethical dilemmas that can be examined in complex contexts.

Building on previous findings, F. Bouquet [38], D. A. Nnate [39] and R. Bourret, F.
Vialla, and E. Martinez [40] highlight that, in relation to the most cited documents,
the application of the principle of beneficence has expanded to new contexts. Some
examples include clinical research, genetic research, public health, telemedicine,
and the use of artificial intelligence in intensive care. Furthermore, a cross-cutting
theme can be identified that prioritises patient well-being and protection through
transparent and well-justified ethical actions.

In this regard, the results confirmed the hypothesis that the principle of be-
neficence is linked to clinical practice and ethical training in educational contexts,
where scientific knowledge applicable to personal and professional spheres must be
learned.

Despite these developments, it is still not possible to affirm the absence of new
conflicts arising from the principle of beneficence, as new scenarios continue to
emerge in which patient care may generate debates in ethically complex contexts
[20-21]. For example, I. V. Ezeome [41] and T. F. Akard, M. J. Gilmer, and V. L. Hen-
dricks-Ferguson added [42] that during the COVID-19 pandemic and technological
innovation, mechanisms were reformulated to prioritise patient care and prevent
loss of trust in institutions. In this sense, the results coincide with what was men-
tioned by J. Keown [43] and M. Murphy [44], who maintain that the principle of be-
neficence is not limited to the clinical field, which should be designed to protect the
patient.

In addition to the ethical challenges identified, Beyond the clinical implica-
tions, the scientific production shows a growing connection between the principle
of beneficence and the educational sphere. In this regard, J. E. Sabin, N. M. Cocoros,
C. Garcia et al. [45] stated that scientific and bioethical training is essential for re-
sponsible professional practice, as it allows for the integration of ethical values into
decision-making and strengthens a culture of respect for the human person. This
perspective reinforces the idea that bioethics education constitutes a strategic com-
ponent for consolidating just practices and preventing violations [45]. In this sense,
scientific education is configured as a formative mechanism that guides research
conduct towards the protection of human dignity and the pursuit of the partici-
pant’s well-being.

Finally, the present study helped to fill this gap and provides a holistic view of
the contexts and themes related to the principle of beneficence, as well as its impor-
tance in scientific training. Furthermore, as has been demonstrated, it is important
to recognise the need to integrate bioethics education into scientific training. To
this end, it is necessary to ensure that future professionals are prepared to face eth-
ical challenges in the clinical setting.

Limitation

Only the Scopus database was considered.
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Conclusion

The bibliometric analysis of 582 documents published in Scopus between 1982
and 2024 made it possible to map the sustained growth of scientific production on
the principle of beneficence. The results identified that this topic of study consti-
tutes a transversal axis of bioethics and is supported by two pillars: the obligation
to do no harm and the promotion of the patient’s well-being.

With respect to the journals contributing to this growth, the most relevant
sources, distinguished by the total number of publications, belong to Scopus Quar-
tile 1 and include Journal of Medical Ethics, AMA Journal of Ethics, and Nursing Eth-
ics. Likewise, the most prominent authors were Laurence McCullough, Frank Cher-
venak, Ruth Macklin, Daniel Skupski, and Fred Rosner, whose scientific production
is related to the clinical application of the principle of beneficence.

The most cited document was “Beyond ‘do no harm’: the challenge of con-
structing ethical relationships in refugee research”, with 420 citations. This study
demonstrates that the principle of beneficence is applicable in contexts of high so-
cial vulnerability and emphasises the duty to minimise harm and generate benefits
for communities involved in refugee research in conflict settings.

In terms of thematic focus, the most frequently used terms in the scientific
production on the principle of beneficence were ethics, beneficence, autonomy, in-
formed consent, justice, and palliative care. In this way, the relationship between the
principle of beneficence and the principles of autonomy and justice was confirmed.
Likewise, the following common characteristics were identified in the literature: (a)
the protection and well-being of the patient; (b) ethical responsibility in medical
practice; (c) respect for patient autonomy; and (d) the importance of bioethical ed-
ucation in professional training. These characteristics show that the topic of study
is dynamic and fosters the design of ethical research.

The findings indicate that the principle of beneficence continues to be a key
reference in clinical decision-making. Future researchers must take bioethical prin-
ciples into account, as doing so ensures the protection of human beings throughout
the scientific research process.

The results showed that scientific and bioethical education play a fundamental
role in understanding the principle of beneficence, making its development at the
university level essential for contributing to the training of future researchers.

Taken together, these findings indicate that the proposed hypothesis is con-
firmed demonstrating that the scientific production on the principle of beneficence
is linked to clinical practice and ethical training within educational programmes,
thereby contributing to the scientific conduct of future professionals.
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MbicnuTenbHble onepaLuu B CTaplieM AOLWKONbHOM BO3pacTe:
30 deKTbl CTeneHN 0CBOEHNA HaBbIKa YTEHUA

T.H. Tuxomuposa
Poccuiickas akademus obpazosarus, Mocksa, Poccutickas @edepayusi.
E-mail: tikho@mail.ru

AHHomauyus. Beederue. dbeKTUBHOCTb pelleHus 00pa30BaTeNbHbIX 3a7a4, KOTOPbIe CTABSITCS Tepeq,
pe6eHKOM Y3Ke Ha IOIIKOTbHOM YPOBHE 0611ero 06pa3oBaHusi, 00ycI0BIeHa ypoBHeM CHOpMMUPOBAHHO-
CTY MBICIUTEIbHBIX OIepalnii — 6a30BbIX MPOLIECCOB, HEOOXOAMMBIX [JisT 00paboTKM MHbOpMaIN, ee
JIOTUYECKOTO Mpeobpa3oBaHusl U NMpUMeHeHMs. B KauecTBe [AeiCTBEHHOTO MHCTPYMEHTA CTaHOBIEHUS
MBICJIUTETBHBIX OIepalii TPAAUIIIOHHO PACCMATPUBAETCS YMeHMe 0CO3HAaHHO unTaTh. OJHAKO 3a Mpe-
JleflaMy SMIIMPUYECKUX MCCIeN0BaHMil OCTAIOTCS MEKTPYIIIOBble pas3auyMsl B CTapllieM JOIIKOIbHOM
BO3pacTe, KOrga JeT! TOJTbKO HAUMHAIOT OCBAaMBATh HABBIK UYTEHUS. []e/1b — U3yYUTh YPOBEHb CHOPMUPO-
BaHHOCTY MBICIUTENIbHBIX OTepalnii — abcTparnpoBanus, Kaaccuukanyy, 0606IeHNsT ¥ aHAJIOTUN — Y
JeTeil cTapiuiero JOUIKOJIBHOTO BO3PACTa C Pas3jiMyHOl CTENeHbI0 OCBOEHMST HaBbIKa UTeHMst. Memodo-
J102ust, Memodsl U Memoouku. B uccnenoBanuy npuHsuiu yuactue 605 gereit (13 Hux 46,7 % MaabuMKOB)
CTapIlero AOIIKOIbHOrO Bo3pacrta (M = 6,4; SD = 0,4). [IpuMeHsUIMCh CIeAylolue 3aJanusi: «A6CcTparn-
poBaHMe» (BbIZiEJIEHME CYIIECTBEHHbBIX MMPU3HAKOB ITpeamMeToB), «Kmaccudukaims u o6061eHne» (pac-
npefiesieHne MPeJMeTOB 110 TPyIIaM B COOTBETCTBUY C 33JaHHBIMU KPUTEPUSIMU U OObeAVHEHME UX Ha
OCHOBe OOIIVX MTPU3HAKOB), «AHATOTHsI» (TeHepalysl yMO3aKIIOUeHN [0 aHAIOTUM C TIPeAJIOKEHHBIMM
JIoTMYeckuMy oTHoIeHusiMM). CTelleHb OCBOEHMSI HaBbIKa UTEHMs OIpefesisijlach Ha OCHOBAaHMMU CIIO-
coba YTeHUsT — YUTAeT 1o OyKBaM, MO CJIOTaM, IO CJIOTaM U CJIOBaM, IeJIbIMY CJIOBAMU WM HE yMeeT
YUTaATh COBCeM. Pe3ynsmamet. B cTapiiemM JOMIKOIBHOM BO3pPacTe OT CTENIeHM OCBOEHNST HaBbIKa UTeHUS
3aBUCUT YPOBEHD CHOPMIPOBAHHOCTH OIepaluit abCcTparnpoBaHus, Kinaccubukaiym 1 06061IeHNsT, HO
He aHasiorMu. BeisiBieHa crienuduka pasinumii MEXAY CTapLUIMMU JOIIKOIbHUKAMU C Pa3HO CTeTIeHbI0
OCBOEHMsI HaBbIKa YTEHUSI M0 YPOBHIO CHOPMMUPOBAHHOCTY MBICIUTETbHBIX OIlepalnii, 06yCI0BIeHHAS
ux BuAoM. Hayunas Hosu3Ha cBsi3aHa ¢ aHa/IM30M QyHIaMEHTaIbHO ITPOGJIEMBI C BICOKOI COLIMATbHOM
BOCTPEOOBAHHOCTHIO — COOTHOILIEHE€ KOTHUTUBHOTO Pa3BUTHUS U O6yUeHUsI Ha IEPBOM YPOBHE 001I[ero
obpasoBanus. [Ipakmuueckas 3Hauumocms. IlonydeHHbIe JaHHbIE CTAHYT HAYYHOI OCHOBOJI MCUXOJIO-
ro-Tefjarornyeckoro COPOBOKAEHNS IeTe, MCIIBIThIBAIOUINX IIPEX e BCero CI0KHOCTY ITPU OCBOEHUM
06pa3oBaTeTbHBIX TPOTPAMM.

Kntoueasle cnoea: MbICTVTENbHbIE ONIE€PALINM, BbIIEIEHVE CYLIeCTBEHHBIX PU3HAKOB I1PEIMETOB, KIac-
cudukaiys, 060061IeHe, yMO3aK/IIOUeHe 110 aHAJIOTUY, CIT0CO0 UTEHMSsI, CTapIINii JOIIKOIbHbIA BO3-
pact
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Mental operations in older preschool children: the effects of
reading skill acquisition levels

T.N. Tikhomirova
Russian Academy of Education, Moscow, Russian Federation.
E-mail: tikho@mail.ru

Abstract. Introduction. The effectiveness of solving educational tasks assigned to children at the pre-
school level of general education depends on the development of mental operations — fundamental pro-
cesses essential for processing information, its logical transformation, and application. The ability to
read consciously has traditionally been regarded as an effective tool for developing these mental opera-
tions. However, intergroup differences among older preschool children, who are just beginning to acquire
reading skills, have largely remained unexplored in empirical research. Aim. The present study aims to
examine the developmental levels of mental operations - abstraction, classification, generalisation, and
analogy — in older preschool children with varying degrees of reading skill acquisition. Methodology and
research methods. The study involved 605 children (46.7% boys) of older preschool age (M = 6.4 years; SD
= 0.4). The following tasks were administered: “Abstraction” (identification of essential features of ob-
jects), “Classification and generalisation” (grouping objects according to specified criteria and combining
them based on common features), and “Analogy” (generating inferences by analogy with proposed logical
relationships). The degree of reading skill acquisition was determined based on the reading method:
reading letter by letter, syllable by syllable, syllable by syllable and word by word, whole words, or inabil-
ity to read at all. Results. In older preschool children, the development of abstraction, classification, and
generalisation skills depends on the level of reading proficiency, but not on analogy. Specific differences
in the development of mental operations were identified among older preschoolers with varying degrees
of reading skill acquisition, depending on the type of operation. Scientific novelty. The scientific novelty
lies in the analysis of a fundamental problem of significant social relevance: the relationship between
cognitive development and learning at the primary level of general education. Practical significance. The
obtained data will provide a scientific foundation for the psychological and pedagogical support of chil-
dren who primarily experience difficulties in mastering educational programmes.

Keywords: mental operations, identification of essential features of objects, classification, generalisa-
tion, inference by analogy, reading methods, older preschool age
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BBepeHue

Cpeny BakKHeIIMX HalpaBIeHMii 00pa3oBaHus pebeHKa CTapuiero AONUIKOIb-
HOTO0 BO3pacTa SIBJIIeTCS pa3BUTHE ITI03HABATE/IbHOI Cpepbl, KOTOPOE IIpearosiaraeT
1LieJIeHaTIpaBjeHHoe GOpMIUPOBaHIie MbICIUTEIbHBIX OepaLyii KAK HEOTheM/IeEMOe
yCI0BME CTAaHOBJEHUSI CO3HAHMS, TBOPUECKON aKTMBHOCTU U MO3UTUBHOI colya-
nusanun'. [1eiACTBUTENIBHO, MBICJIUTEIbHbIE OIlepaluy abCcTparupoBaHMsI, Kiac-
cudukanym, 06001IeHNsI, aHAJIOTUM U T. 1. — 6a30BbIe MPOIEeCChl 0O6PAbOTKM MH-
dbopmarnuu, ee jormueckoro rmpeodbpa3oBaHMs U TIPUMEHEHUST B peasbHOM XXU3HUA,
ypoBeHb CHOPMUPOBAHHOCTY KOTOPbIX obecreunBaeT 3OPeKTUBHOCTh BBITIOTHE-
HMSI TIOBCEIHEBHbIX 1 00pa30BaTeIbHbIX 3amauz. Tak, COIJIaCHO paboTaM KIaCcCUKOB
COBeTCKOI1 rcuxonoruu A. B. 3anmopoxkiia, B. I1. 3unuenko u 1. b. DnbKoHMHA, yme-
HJE BBIJIEJISIT CYIleCTBEHHBIE IPU3HAKM ITPeIMeTOB (abCTparnpoBaHiie) COIpsIKe-
HO ¢ 6oJiee IITyOOKMM MOHMMAaHMEM CYITHOCTH SIBJIEHUIA I OTKPhIBAET BO3MOKHOCTD
MBICJIUTh 3@ paMKaMM HeIoCpeCTBeHHOTO BocipusiTuss. [To mHeHuio B. B. [laBbi-
II0OBa, YMeHMe KIaccupUIMpPOBaTh MpeaMeThl 10 TPYIaM ¢ 000CHOBaHMEM KpU-
TepueB U 0006IIATh MX HAa OCHOBE OOIIMX 3HAUMMBIX IIPU3HAKOB O0ECIIeulBaeT
repeBoj, BOCIIPUHMMAaeMOl MH(GOpMAaIny B YIIOPSAOUEHHYIO CTPYKTYPY 3HAHMIAA.
A ymeHMe fefiaTb YMO3aK/IIOUeHMSI 110 aHAJIOTUM C TIpeIJIOKeHHbIMU JIOTUYeCKUMU
OTHOIIEHUSIMM MEKAY MOHSITUSIMU WJIM B COOTBETCTBUM C COOCTBEHHBIM OITBITOM,
cornacHo H. H. ITogapsikoBy, CIIOCO6CTBYeT MPUHSITHIO 3DPEKTUBHBIX pellleHuit 1
odopmiIsgeTcss HeCKOJIbKO IT033Ke, OOHAKO C HECTOXKHBIMM «ITIOBEPXHOCTHBIMM» 3a1a-
YyaMM CTapiiye JOUKOJIbHUKY B OOTBIIMHCTBE CBOEM MOTYT CITPABUThCSIS.

Cpeny $hakToOpoB, CIIOCOOCTBYIOIINX (DOPMUPOBAHMUIO MBICIUTEIBHBIX OIlepa-
LIMii, Ha3bIBAETCSI UTEeHMe, KOTOpPOe aKTUBHO «TPEHMpPYeT» YMeHMe BBIAEeNSTb Cy-
IeCTBeHHbIe TIPU3HAKU TPeAMeTOB WM SIBJI€HMIi, pacIipelessiTh IpeaMeThbl I10
IpymIiamM B COOTBETCTBUM C 3aJaHHBIMM KPUTEPUSIMHU, a 3aT€M CHOBA OObEeIUHSTh
X Ha OCHOBE MHBIX MPU3HAKOB, eJIaTh YMO3aK/II0UeHMs IO aHAJIOTUM C MIPefJio-
SKeHHBIMM JIOTUYECKMMM OTHOIIEHMUSIMU MEXTy IepcoHaskamMu U T. I1. Tak, coriacHO
OTeueCTBEHHOJ IICUXO0IOTMYEeCKON Tpaaulium, — pexnae Bcero Tpyabl JI. C. BeIrot-
CKOT'05, — B IMCKYCCUM O COOTHOIIEHUY OOYUYEHMSI ¥ YMCTBEHHOI'O Pa3BUTHUS IO -
YepKMBAETCS, UYTO ITPOIIECChI PAa3BUTUS «...MAYT BCJIEd» 3a Mpolieccamy 00yueHus],
KOTODBIE «...CO3[1aI0T 30HbI GiyoKaiiiiero passutusi» [1, c. 18]. B 6oee mo3gHmx 0T-
euectBeHHbIX (T. H. Tuxomuposa c komwieramu [2]) 1 3apybexxubix (J. M. Holahan [3],
J. Ecalle et al. [4]) sMIIMpUYeCcKIX UCCIEOBAHUSIX COOOIIAETCS, UTO OB/IAI€HIE UTe-

1depmepanbHble TOCYJAPCTBEHHbIE CTAHIAPTHI NOLIKOILHOr0 06pasoBanus. Pexxum mocrymna: https://fgos.ru/fgos/
fgos-do/ (mara obpamiennsi: 01.10.2025).

2Py6unurreiin C.J1. [Tpoyecc MbluLIeHUs U 3aKOHOMEPHOCIMU AHAU3A, CUHMEe3a U 0006WeHUs: DKCNepUMeHManbHble
uccnedosarus. Mocksa: M3a-so AH CCCP; 1960. 168 c.

33anoposker; A.B., 3unuenko B.II., dnbkouuH I.B. Paseumue moiuienus. Ilcuxonozus demeii OOWKOJIBHOZO
go3pacma. Mocksa: Ilemaroruka; 1964:183-446.

4 laBb10B B.B. Passutue 06061eHus y neteii. [lcuxonozuueckas Hayka u o6pasosarue. 1996;1(1):20-30.

STlopmbsikoB H.H. YMCTBEHHOe pasBuMTME M YMCTBEHHOE BOCIIMTaHME MIOLIKOIBHMKOB. Mup ncuxonozuu.
2007;2:77-83.

6 Boirorckuit JI.C. YmcmeenHoe paseumue demeii 8 npoyecce o6yueHus: c6opHuK cmameii. Mocksa, JleHuHrpaz:
Vunenrus; 1935. 136 c.
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HMEM I103BOJISIET YCBAaMBaTh IIPUUYMHHO-CIeICTBEHHbIE OTHOLIEHMS, OTIepUPOBATh
abGCTPaKTHBIMMU MTOHSATUSIMU, Ae/IaTh YMO3aK/IIOUeHUs 1 (GOpMYIMpPOBaTh BbIBOIbI,
CIIOCOOCTBYIOIIME 6ojiee YCIEeIIHOMY BBITIOJTHEHNMIO 00pa30BaTeNbHBIX 3a1ayu. DT
IaHHbIe MTOATBEPXKIAIOTCS B cucTeMaTuyeckoMm o63ope F. Roslan ¢ komneramu [5],
BKJIIOUalomieM mcciemoBanus ¢ 2017 mo 2021 r. 1o npo6ieMaTuke pasBUTHUSI MbIC-
JIUTEIbHBIX OepaLuii.

BMmecTe c Tem, B cTapuieM [OIIKOJIbHOM BO3pacTe M3y4yeHMe CBSI3U MEXIY
ypoBHeM c(OPMUPOBAHHOCTY MbICJIUTEIBHBIX OTI€pAIMii U OCBOEHMEM UTEHMUSI CO-
MIPSTKEHO ¢ HEOMHO3HAUYHOCTBIO B YaCTH IleJieHalpaBJIeHHOTo 00yueHus yTeHnio. C
OITHOJVI CTOPOHBI, B JOIIKOJbHBIX 00pa30BaTebHBIX OpTaHMU3alMsIX, cormacHo de-
IepajbHbIM TOCYZAPCTBEHHBIM CTaHAApTaM [IOIIKOIbLHOTO 0Opa3oBaHMsI, OCBOe-
HMe HaBbIKa YTEeHMS He SIBJISIETCS LelleBbIM OpueHTUpom. C IpyTovi CTOPOHBI, feT!
CTapllero OOIIKOJIbHOIO BO3pacTa, Mocelarliie MoArOTOBUTENbHbIE TPYIIILI 10-
IIKOJIbHBIX 00pa30oBaTe/NbHbIX OpraHM3alnii, 4YacTo MOMOJIHUTENIbHO 3aHMMAIOTCS
B TpYIIIaxX MOATOTOBKY K IIKOJIbHOMY OOYUYEHMIO MPY IIeHTpax JOTOJHUTEIbHOTO
o06pa3oBaHMsl, COGCTBEHHO IIIKOJIAaX, e MTPOBOIMUTCS LieJIeHaIIpaBIeHHOe OCBOEeHVe
HaBbIKa UTEHUS C Pa3aMuHON 3hPeKTUBHOCTBIO 06yueHns. PasHoobpasiue 06pa3o-
BaTeJIbHbIX TPAEKTOPUIA, TIpeXKe BCero 3aBUCSIIUX OT POAUTENbCKUX B3MISIIOB Ha
BOCIIMTaHMe U 06yueHue, MPUBOIUT K TOMY, UTO MMEHHO B CTapiieM JOIIKOJIbHOM
BO3pacTe JIeTH XapaKTepuU3yIoTcsl OONbIIMMY MHAVBUAYATbHBIMU PA3INIUSIMU T10
CTerneHM OCBOEHMSI HaBbIKa UTEHMS — OT He YMeIOIUX YUTATh COBCEM U UMTAIOIIUX
TOJIBKO T10 GYKBaM [0 YBEPEHHO UUTAIOUIMX IIEeJIbIMM CIOBAMMU. [IeiCTBUTEIbHO,
110 JaHHBIM MOHUTOPUHTOBOTO MccmenoBanus 2014/15 yue6HOro roma, COBCeM He
YMEIOT UMTATh JULIb 14,7 % MOMIKOJbHMKOB, MOCTYIAIOIIMX B MEPBbII KIacC IIKO-
Jibl, 17,4 % MOTYT MpOYNTATh OTAENbHbIE CI0BA, a 11,3 % nmeTeli y>ke yMEIOT OYeHb
XOpOUIO YMUTaTh U T. N. [6]. CyllleCTBEHHO MeHblleii BapUMaTUBHOCTbIO B OTHOIIIE-
HUM OCBOEHMS HaBbIKa UTEHUS, COrMIacHO naHHbIM T. H. TUXOMMPOBOI1 € KoJLiera-
MU, XapaKTepu3yrTcs AeTU MIaAIIero mKoAbHOTO BO3PacTa, KOrja Moy, BAUsHIEeM
CUCTEMHOTO OOyYeHMS B IITKOJIEe Pas3INuysl CTAHOBSITCSI BCe MeHee 3aMeTHbIMM [7].
PasHooGpasme MHAMBUAYATIbHBIX 00pa30BaTeIbHBIX PE3YIbTATOB, XapaKTEepPHOE
TOJIBKO JJ151 CTapIIero AOIIKOIbHOTO BO3PacTa, OTKPbIBAeT BO3MOXKHOCTD JIeTalbHO-
r0 SMIOMPUUECKOTO U3ydeHUs! 3G (PEeKTOB BO3IECTBUSI CTEIIeHM OCBOEHMSI HaBbIKa
YTeHMs Ha YPOBeHb CHOPMIUPOBAHHOCTY MbICJIMTETbHBIX OTlepaIinii.

B HacTosmeM MccienoBaHUM M3ydaeTcsl YpoBeHb cOpMIUPOBAHHOCTM MbIC-
JIUTEJIbHBIX OIepaluii — abcTparupoBaHus, Kinaccudukaium, 0600IIeHNs M aHaI0-
TUU — Yy [AeTeli CTapilero AOIIKOJIbHOTO BO3PacTa C pa3JIMYHON CTENeHbI OCBOEHMS
HaBbIKa uTeHMs. B hokyce mccaenoBaTeIbCKOTO BHMMAHMST OKa3bIBAIOTCS TPYIIITbI
JleTeil cTapiiero AOIIKOIbHOTO BO3pacTa, COBCEM He YMeIoIUX YUTaTh, U UX CBep-
CTHUKY, YATAIOIINE TOJIBKO IO 6YKBaM, CJIOraM, CJIOTaM M CJIOBaM WMJIM IeIbIMU CJI0-
BaMM. B mcciemoBaHuy CTaBUTCS 3aiaua IMPoaHaIN3MPOBaTh CIIe(pUKY MEXTPYII-
TOBBIX PA3JIMUYMII IO YMEHUIO BBIAENSITh CYIlleCTBeHHbIE MPU3HAKU MTPeAMETOB WU
SIBJIEHMII (abCTparMpoBaHie), paclpenensTh IPeAMeThl 0 TPYIaM B COOTBET-
CTBUM C 3aJaHHBIMU KPUTEPUSIMU U 00BEOMHSTH UX HA OCHOBE OOIINX MPU3HAKOB
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(kmaccuduKkanys 1 00600IIeHNEe), @ TAKKe IeaTh YMO3aK/IIOUeHMS 110 aHAJIOTUM C
MpeJI0KeHHBIMU JIOTUYECKMMYM OTHOIIEHUSIMI MEKIY ITOHSITUSIMM.

OCHOBHOII MCCIemoBaTeIbCKIUI BOIIPOC CBSI3aH C MOHMMAaHMEM CIelu(uKn
CBSI3Y MEXKIYy YPOBHEM C(HOPMMUPOBAHHOCTY MbICJIUTEIbHBIX OII€PALINii U CTEIIEHbIO
OCBOEHsI HaBbIKa UTEHMSI B CTApIlieM JOLIKOJIbHOM Bo3pacTe. BynerT jiu 3aBuceTh OT
CTereHy OCBOEHMSI HaBbIKa UTEHMS YMEHMe CTapIIMX ITKOJbHMKOB BbIIE/ISITD CYIle-
CTBEHHbIE TIPM3HAKY MIPEIMETOB, PACIIPEAE/ISITh UX TI0 IPYIIaM B COOTBETCTBUM C
3aJaHHBIMY KPUTEPUSIMU U CHOBA OObEIVHSATbh Ha OCHOBE OOIINX ITPU3HAKOB? by-
IYT JIM BBISBJIEHBI pa3InuMs MO0 YMEHUIO AejlaTh YMO3aK/IIOUeHMs TI0 aHaJIOTUM C
MpeJIOKeHHBIMU JIOTUUECKMMM OTHOIIEHUSIMU B TPYIIAX AeTel, YUTAIOUIUX TOTb-
KO I10 CJIOTaM MJIM YKe 1eJIbIMU CIOBaMM?

[IpeATIoNOKMUTENbHO, TPYIIIbI CTAPIIMX AOUIKOTbHMKOB C PAs3/IMUHON CTEIIeHbIO
OCBOEHMsI HaBbIKa UTEHMS OYOYT PasanuaThCs TOTBKO 110 YPOBHIO CHOPMIMPOBAHHO-
CTV MBICJIUTEIbHBIX OTIEpaluii abcTparupoBaHms, Kiaccudukanumu u 06001eHMsI.
BmecTe ¢ TeM, IpeIonIaraeTcs, YTo STY MEXIPYIITIOBbIE Pa3/IMUMsI OKasKYTCS CITel -
MGUIHBIMY [IJIT OTHEIbHBIX BUIOB MbICJIUTENbHBIX OTEpaIlii B CUITY UX HEOTHO-
POIHOTO CTAHOBJIEHNS ¥ PA3BUTHSI B XOfle OHTOTeHesa.

OrpaHuyeHust UCCIeAOBAHNS CBSI3aHbI C OTCYTCTBMEM BO3MOKHOCTY BBITOJI-
HUTDb TIOBTOPHOE M3MepeHMe aHAIM3MPYEMbIX MTPM3HAKOB, UTO [TO3BOJIMIIO ObI Olle-
HUTh TPUYMHHO-C/IeICTBEHHbIE OTHOIIEHMS MEXIY MbICIUTEIbHBIMMU OTepalusi-
MM ¥ HaBBIKOM UTEHMS Ha MPOTSHKEHUM CTapIlero JOIIKOIbHOTO Bo3pacTta. Kpome
TOTO, OTCYTCTBME JAaHHBIX O COLMATbHO-9KOHOMMYECKOM CTaTyCe ceMeii y9acTHU-
KOB MCC/IeOBAHMS, B TIEPBYIO ouepeb 06 YPOBHe 00pa3oBaHMsI MaTepy U TOCTYIIe
pebeHKa K 00pa3oBaTe/IbHbIM pecypcaM B CeMbe, OTPaHUYMBAET MHTEPIIPETAINI0
MIOJTYYeHHBIX PEe3Y/IbTaTOB.

O630p nuTepaTypbl

Mbic/iuTeNbHbIE ONE€palyu, B MHOI TePMMUHOIOTUM — MPOLECChl MBIILJIEHUS
(C. JI. Pybunmrreiin), ymcrBeHHbie ornepanuu (H. H. TTogabsIKOB), MHTEIEKTYa/Tb-
Hble omepauuu (B. II. IllagpukoB), sBisIsICh 6a30BBIMM IIpolieccaMy 06pabOTKY
MHbOpMAIINK, ee JIOTMUECKOro IpeoopasoBanus 1 3QPeKTUBHOIO IPMMeHeHUs B
peaybHOM XM3HM, OKa3bIBAIOTCS ABVKYILEI CUIONM T0O3HABATEIbHOIO Pa3BUTHS Ue-
JIOBEKa, a CTeIeHb UX CHOPMMUPOBAHHOCTH JIEKUT B OCHOBE KITFOUEBBIX 3TAIOB CTa-
HOBJIEHMSI MBICIUTE/IbHO [1esITeIbHOCTU B OHTOreHese [8].

[MocTtynatenbHOe pasBUTKME MbBICIUTENbHBIX OIepalyii, KOTOpoe B IEPUOL
CTapuiero AOLIKOJAbHOIO BO3pacTa XapaKTepu3yeTcsl aKTMBHBIM OCBOEHMEM U IIPU-
MeHeHMeM YMeHMUSI BbIJIeISATh CyllleCTBeHHbIe TTpM3HAKY MIpeIMeTOB UM SIBJIEHUIA,
KJIaccuUIMpOBaTh UX, a 3aTeM 00beIUHSITh, CO3IaBas O0IIye KaTeropuu, a Tak-
K€ BO3MOXKHOCTBIO TTOHMMAaHMsI TPUUYMHHO-C/IEICTBEHHBIX OTHOIIEHUI U YMEHU-
€M CTPOUTb YMO3aK/IUEeHNSI Ha OCHOBE MPeaJIOKeHHbIX JIOTMYECKUX OTHOLIEeHUIA,
cornacHo JI. C. BeiroTckoMy, ornpefesnsieT rnepexor K 3Taly CJI0BeCHO-JIOTUYEeCKOTO
mblieHus [1]. B crapiem OOMIKOJIBHOM BO3pacTe MbICIUTENbHbIE Olepauuyu —
MMEHHO IIPOIIeCcChl abCTparupoBaHmsi, KiaccuuKaLmm, 0600IIeHNs 1 aHAJIOTUM — C
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OJTHOVi CTOPOHBI, 0Ka3bIBAIOTCS O], MHTEHCUBHBIM BO3€iCTBMEM YHUBEPCATbHBIX
BO3pACTHBIX M3MEHEHMIA, a C IPYroi — OTPeAeIsIIOTCS 3aMeTHO celudUIHOCThIO
PasBUTHS B CUJTY YHUKAJILHOTO 06pa30BaTeIbHOrO OIbITa pebeHka [9].

A6cTparupoBaHiie — MBICIUTEIbHAS OIlepalus, CBsI3aHHAsI C BbIAeJIeHNeM
CYIIeCTBEHHbBIX TTPM3HAKOB MPeAMETOB MM SIBJIEHUIA P OTBJIEUeHUM OT UX He-
CYIIEeCTBEHHbBIX IMPU3HAKOB. MeToabl M3MepeHus chOpMUPOBAHHOCTYM IMporecca
abcTparupoBaHysT CBSI3aHbI C 3aJaHMSIMM, COAEpsKAIIVMM BOIPOC MM HEe3aKOH-
YyeHHOe TIpe/jioykeHye U MHOXXeCTBeHHbIe OTBeTbl, BK/IIOUaloIle CyllleCTBeHHbIe U
HecCyIIeCTBeHHbIe TIPU3HAKY MPeIMETOB UM SIBJIEHMUIA, C HEO6XOIMMOCTbIO BhIOOPA
TOJIBKO CYIIeCTBEHHOTO MpM3HaKa (HarpuMep, MeTOAMKa YMCTBEHHOTO Pa3BUTUS
3. @. 3ambansgBuUeHe'). YMeHNe BbIIEISATh CYIeCTBEHHbIE MMPU3HAKM MTPEeIMETOB
COMPSIKEHO C 6ojiee IITyOOKMM ITOHMMAaHMEM CYIIHOCTY MPEeIMEeTOB U SIBJIEHUI U,
KakK CJIe[ICTBIE, OTKPbIBA€T BO3MOKHOCTD «BbIXO/Ia» 3a ITPeIesibl HeIoCPeICTBEHHO-
ro BocrpusaTusi. B. B. [laBbIIOBbIM IIOKA3aHO, UTO MMEHHO OIlepaiius abcTparupoBa-
HMS B 60OJIbINIel T Mepe orpaHuveHa MHAMBYUIYaJIbHbBIM OIBITOM pe6eHKa ¥, COOTBET-
CTBEHHO, HanboJee «UyBCTBUTEIbHA» K 06yUeHM102. B ero paboTrax menaeTcs BbIBO,
YTO Ha MPOTSDKEHNY CTAPIIero AOUIKOJIBHOTO BO3pacTa mpexkae hopMUpyeTcst ore-
panys abcTparMpoBaHysi, KOTOpasi CTAaHOBUTCSI OCHOBOJA JIJIS Pa3BUTUSI MHBIX MbIC-
JIMTEIbHBIX OepaLyii.

Knaccudwmkamnyss — MbICIMTeNbHAS OMepalys, HallpaBJIeHHas] Ha pacrpene-
JieHye TIpeaMeTOB UM SIBJIEHUI 110 I'PyIaM Ha OCHOBAHMM OIpelleIeHHbIX KpU-
TepueB. MeToabl u3MepeHnst chopMMPOBAHHOCTHM OIlepanyy KiaaccuduKauymu oc-
HOBaHbI Ha 3aJaHUSIX C HEOOXOOMMOCThIO MCKIIOUEHMS JIMIIHEro mpeaMeTa WIn
SIBJIEHMSI ¢ 060CHOBAHMEM KPUTEPUS UCKIIOUEeHMs (HalpuMep, MeTOAMKa AMUarHo-
CTUKM YMCTBEHHBIX criocobHocTelt JI. A. Benrepa [10]). ComiacHo mccienoBaHUIM
B. B. [laBbi1OBa, yMeHMe KIacCMDUITMPOBATD MTpeaMeThl UIN SIBJIEHUS 10 TPYIInam
OKa3bIBAIOTCSI B BBICOKOV CTereHM chOPMMUPOBAHHBIMM K 3aBepIIEHUIO Mepuoaa
IIOLIKOJIBHOTO JIETCTBA, B TOM 4YM(CJie B pe3yiabTaTe aKTMBHOTO B3aUMMOIENCTBUS C
B3POCJIBIM UEJIOBEKOM.

O6o061eHNe — MbICIUTEIbHAST OIepalusl, CBsI3aHHAasl C BbIFeJIeHMeM OOIIMUX
MIPVU3HAKOB IIPEIMETOB WU/ SIBJIEHMIA, 00beIVIHEHMEM UX M0 CYIIEeCTBEHHbIM ITPU-
3HaKaM ¥ (opmMpoBaHMEM HOBBIX TOHSITMII. B KauecTBe METOMOB M3MepeHMUs
chopMIUPOBAHHOCTY YMeHMsT 060011aTh IPUMEHSIIOTCS 3aaHMsI, B KOTOPbIX Tpe6y-
eTCsT 00beIMHUTD IIPeIMETHI B IPYIIITY 1 Ha3BaTh ee, yKa3aB MPU3HaK 00beqMHEHNS.
CornacHo pa6oram B. B. [laBbioBa, pasBuTue 000OIIEHMSI B CTapilieM OOIIKOJIb-
HOM BO3pacTe MHTEHCUBHO (OPMUPYETCSI, OMHAKO MPY 0000IIeHMY TIOHSITUI 4acTO
«...CMeIllaHbl, He pacwieHeHbl CYyIlleCTBEHHbIE M HeCyllleCTBEeHHbIe MPU3HAKN...»,
UYTO CBUIETEIbCTBYET JIMIIb 06 «3JIeMEeHTapHOM BuAe» chOpPMUPOBAHHOCTU 0006-
IIEeHUSIS.

1 3ambangsuuene D.®. K pa3paGoTke CTaHIapTH30BAHHOW METOIMKM JUIS ONpPEIEIEHHUsI YPOBHS YMCTBEHHOTO Pa3BUTHS
HOPMaJIbHBIX U aHOMAaJIbHBIX JieTel. Jepexmonocus. 1984;1:28-34.

2 Jlaseinos B.B. Passutne 0606mmenus y aeteit. [lcuxonoeuueckas nayka u obpasosanue. 1996;1(1):20-30.
3 Tam xe.
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AHaJIOTMSI — MBICTTUTEIbHAS OTIepalsl, BBICOKMI YPOBEeHb ChOPMUPOBAHHOCTH
KOTOPOI1 TO3BOJISIET FTeHePMPOBATh YMO3aK/IIOUeHMSI TI0 aHAJIOTUM C TPeIIosKeHHbI-
MU JIOTMYECKMMY OTHOIIEHUSIMU MEXKIY MOHSITUSIMMU, SIBICHUSIMMU, TIpeIMeTaMMU.
VMeHMe ycTaHaBAMBaTh MOJ00ME MeKAy 00beKTaMy ITO3BOJISIET YUUTHIBATD Ipe-
IObIAYIINI OTIBIT, IPUHMMAS PEIIeHNs] B HEM3BECTHBIX 00CTOSITETbCTBAX Ha OCHOBE
YK€ M3BECTHBIX CUTyauuit. MeTogom m3MepeHUs CHOpMUPOBAHHOCTH OTIEPAIUN
aHaJIOTUM CITy’KaT 3alaHus C JOTMUYECKMMIM OTHOLIEHUSIMM MeXAY OBYMS Mpeame-
TaMI B TIPeIJIOKEeHHOI Mape ¥ Heo6XOOMMOCThIO BbI6OpA OTHOTO U3 IIPeIMEeTOB
I BTOpoii mapsl. MiccnemoBaTtesnem U. FO. KynmaruHoii ¢ coaBTopaMu ITOKa3aHo, YTO
Ha MPOTSDKEeHUU CTaplIero NOIIKOJIbHOTO BO3pacTa yMeHNe AeaTh yMO3aKIIoueH ST
10 aHAJIOTUH, CBSI3aHHOE C BbISIBJIEHMEM CKPBITBIX CBSI3ei MeXIy MpeaMeTaMy Ui
SIBJIEHUSIMM M TpaHChOpMalyeit OmbITa AJIsl pelieHms CXOXKMUX 3aAad B IPYTUX 00-
JacTsIX, GOpMUPYETCS M035Ke OTHOCUTENBHO OTlepalnii abCcTparnpoBaHms, KIacCu-
dukanum 1 06061enus [11]. CoracHo naHHbIM uccienoanuit H. H. Tlonapsikosa,
cTapiine AOIIKOJIbHUKHU BCe ellle MCIbIThIBAIOT 3HAUMTeIbHbIe TPYAHOCTU B yCTa-
HOBJIEHUM aHAJIOTUi1, HO HEeCJIOKHbIe 3aaHus, Tpebyole YBUIEeTh TOBEPXHOCT-
Hble Momo6us, y OONBIIMHCTBA JeTeli K 3aBepIIeHNI0 TIeProa TOMIKOIbHOTO JeT-
CTBa y’Ke He BbI3bIBAIOT CePbe3HbIX 3aTPyIHEHUIA.

DTN UCCAefoBaHMs, C OGHOM CTOPOHbI, CBUIETENbCTBYIOT O TeTepOreHHOCTHU
CTAHOBJIEHMS U PA3BUTHSI MbICTMTENbHBIX OTlepaInii abcTparnpoBaHmst, Kiaccudu-
Ka1uu, 06061eHMs M aHaJIOTMM B XO/Ie JOIIKOJIBHOTO BO3pacTa, a C APYroi — mop-
TBEPKAAIOT HEOOXOAVMOCTh BBITTOIHEHMST MCCIEIOBaHMII C yUacTHeM COBpeMeH-
HBIX CTAPIINX JOIIKOJbHUKOB.

CornacHo uccnegosanusim JI. C. Beirotckoro [1] u ero nmociiemoBareneii, Bax-
HemMM 06pa3oBaTebHbIM YCIOBMEM, KOTOpOe 06ecrieunBaeT MHTEHCUBHOE pas3-
BUTME MBICJIATEIbHBIX OIepalnii abcTparnpoBaHms, Kiaaccuduraim, 060061eHmus
U aHJIOTUM B CTapllieM TOLIKOJbHOM BO3pacTe, CTAHOBUTCS MPOIECC OCBOEHMUS
HaBbIKa yTeHus. JleiicTBUTENbHO, B paboTtax A. B. 3amoposkiia, B. I1. 3uHUYEHKO U
. B. DnbKOHMHA, BBITIOHEHHBIX B TPAAUILIMSX KYIbTYPHO-UCTOPUUECKON TICUXO-
JIOTMM, TIPOIIECCHI OOYUeHMsI, B UaCTHOCTY OCBOEHME UTEeHUSI, aKTUBHO (OPMUPYIOT
30HbI ONMsKANIIIETo pa3BUTHS pebeHKa, pacIIupsIs ero Mo3HaBaTelIbHble BO3MOKHO-
CTU, B TOM YMCJIE 32 CUET MHTEHCHMBHOTO PasBUTHSI 6a30BbIX MBICIMUTENbHBIX MTPO-
1reccoB 3 beKTUBHOIT 06pabOTKM, TpeoOpa30BaHMsI U MIPMMEHEHNS TTOCTYHAoIen
nHbopmaiuy. CoracHO SMIMPUUECKUM JaHHBIM, TOTY4YeHHBIM MCCIeq0BaTeIsIMU
H. C. Haywood [12], A. Sucena [13], C. Verwimp [14], F. Birgisdottir [15], T. Koponen
[16] u R. P. Grimm [17], meTu, KoTOpble B OOJIbINE! T Mepe OCBOWIM HaBbIK UTEHMS,
OBICTpee UMTAIU TEKCT, AeJIay MeHbIlle OUMOOK MPY YTeHUM U JEeMOHCTPUPOBA-
JIV CIIOCO0 UTEHMS 1eTbIMM CJIOBAMM TPV KOHTPOJIe IOHMMaHMs, B 6oiee Mo3gHMe
BpeMeHHbIe TIePMO/IbI TOKa3bIBaIM 60jiee BbICOKME Pe3yIbTaThl 10 TeCTaM C Bep-
OaJIbHBIM CTUMY/IbHBIM MaTePUAIOM.

B pa6orax J. M. Holahan [3] u E. Ferrer et al. [18] ormeuaeTcs:, 4To ¢ 3agaHueM,
HaIpaB/IeHHbIM Ha YCTaHOBJIEHME CXOJCTBA MEXIY IpeaMeTaMiu WU SBIeHUSIMU,
JIy4Ille CITPaBJISIIOTCST PECIIOHIEHTHI C 60Jiee COBepLIeHHBIM HaBbIKOM UTeHMsI. B mc-
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cnepoBanuu J. Ecalle et al. [4], rme aHanm3upoBaauch Mpobuiam qeTeii cTapiiero g0-
IITKOJIBHOTO BO3PacTa, YATAIOIIMX Pa3HBIMMU CITIOCOOAMM TIpU KOHTPOJIE TIOHUMAaHMS
MIPOYUTAHHOTO TEKCTa, T0Ka3aHO MPEeUMYIIeCTBO B BepOalbHbIX 3aJaHUIX C HE0O-
XOOVMOCTBIO MCKITIOUeHMsI 06beKkToB. B pa6ore E. 0. KapnaHnosoit u xomer [19],
BBITIOJIHEHHOM C y4acTHeM POCCUICKUX MEPBOKIACCHUKOB, B TPyMIlaxX AeTeli, Bbi-
JleTleHHbIX HAa OCHOBE KOTHUTUBHOTO, TIMUHOCTHOTO M 9MOLIMOHAIbHOTO Pa3BUTHS,
a TaKke YMEHMIO YATATh IIPM KOHTPOJIE IOHMMaHMs B CAaMOM Hauajie IMIKOJIbHOTO
06yueHMs, OTMeUaeTCsl, YTO BbICOKAS CTEIIeHb OCBOEHMS UTeHMsI COIPsiKeHa C BbI-
COKMM YPOBHEM KOTHUTMUBHOTO Pa3BUTUSI.

TpaguUIIMOHHO CTeNeHb OCBOEHMSI HaBbIKA UTEHMUSI aCCOIUMUPYETCST C TaKUMU
KPUTEPUSIMM, KaK CKOPOCTb UTEHMSI, KOJIMUECTBO OIMOOK ¥ CIIOCOO UTEeHUS TPU
KOHTpPOJIe TIOHMMAaHMsI IIPOYMTAHHOrO TeKcTa. Tak, B paborax T. H. TuxomupoBoit
[7] m E. Commodari et al. [20] moka3aHo, B 4aCTHOCTHM, UTO pa3HOOOpasiue CrocoboB
YTEeHUs — YMeeT YUTaATh 0 OyKBaM, ITO CJI0TaM, 10 ¢JIOraM M ¢JIOBaAM MM LIeJIbIMU
CJIOBAaMMU — T€CHO CBSI3aHO CO CTeTIeHbI0 OCBOEHMS HaBbIKa UTeHMS, BK/IIOUAsl TOHU-
MaHle MTPOYUTAHHOTO TEKCTA Y BBIPA3UTEIbHOCTh UTeHMsI. COO6IIaeTcs1, YTo cpean
JleTeit, YATAIONINX 1IeJIbIMY CJIOBAMU, CTeleHb IMTOHUMAaHMUS MTPOYUTAHHOTO TOCTU-
raet 100 %, a KOMMYECTBO OIIMOOK 3aMETHO COKPAIAeTCS B CPaBHEHUM C TETbMU,
YUTAIIMMU IT10 ci1oraM 1 ciioBaM [9]. [Ipy sToM citleyeT OTMETUTD, YTO B MyIaf1IeM
IITKOJIbHOM BO3pacTe (pUMKCUpPyeTCs, KaK MpaBuiIo, 1Ba OCHOBHBIX CII0OCOOa UTEHMUS
— TI0 CJIOTaM U CJI0BaM, a Takke LiebIMU ¢JIoBaMM [6; 7]. HanmpoTus, B cTapiuem 10-
IIIKOJIbHOM BO3pacTe HabimomaeTcsl 6oibliiee pasHoobpasue crocob6oB uTeHus (B
YaCTHOCTHM, TT0 6YKBAM ¥ CJIOTaM), a TakKe YBEJIMUEH TIPOLIEHT JeTeil, COBCEM He
YMEIOIINX YNTATh, UTO OTKPHIBAET BO3MOXKHOCTY OLIEHUTHh MEXKIPYIITIOBbIE Pa3yin-
YU TI0 YPOBHIO CHOPMIUPOBAHHOCTY MBICIUTENbHBIX OTepayii pasanyHbIX BUAOB.

Takum 06pa3oM, CTapIIMii JOIIKOIbHBIA BO3PACT XapaKTepM3yeTcs, C OLHOM
CTOPOHBI, UHTEHCUBHBIM, HO He eITHOOOPa3HbIM Pa3BUTMEM MbICIUTETbHBIX OIe-
pauuit abcrparupoBaHus, Kiaaccuduraiumu, 06001eHNsT M aHaJIOTUM, a C IPYToii —
MaKCUMaJIbHO BO3MOXXHBIM ITPOSIBJIeHVE€M MHAVBUAYAIbHBIX PA3IMUMii 10 CTeTIeHU
OCBOEHMS UTEHMSI, YTO MOKET MMPUBOIUTD K CITelMdyKe MeKTPYIIIIOBBIX Pas3IMamiit
nipu aHanu3e a¢dexTa BO3AECTBIUS YMEHMS YMTATh Ha MTPOIIeCChl MbIIILIEHMS.

MeToponorusa, Matepuanbl U MeToAbl

B ucciemoBaHuy MpUMeHSIaCh COBOKYITHOCTh TEOPETUUECKIUX, SMITUPUUECKIUX
Y TICMXOIMarHOCTUUYECKUX MeTOIOB. MeTOm0IorMueckoil OCHOBOJ BBICTYIIMIN I10-
JIOSKEHUSI COLVMIOKYIbTYPHBIX TEOPUI PasBUTHUS TICUXUKM, COIIACHO KOTOPBIM YC-
JIOBUSI Cpefbl, TIpeXKae Bcero o6pa3oBaHMsl, BHICTYIIAIOT ABMKYILEH CUION pas3sBu-
TSI, IUHAMUYHO COMEICTBYS IPOLIECCY «Pa3sBepThIBaHMsI 3aJI0KEHHBIX B pebeHKe
CBOMCTB» [1].

TeopeTnueckuit 0630p PyCCKOS3bIUYHBIX MCCIEIOBaHNI IO KIIOUEBBIM CIOBAM
«MBICIUTE/IbHBIE Ollepaluin», «abcTparupoBaHue», «Kmaccudukamnms», «o6o6iie-
HIe», «aHAJIOTUsI», «<HABbIK UYTeHUS», «CTAPIINii JOLIKOJbHbBINA BO3PACT»; AHIJIOS-
3BIUHBIX MCCIeOOBaHMiI — «mental operations», «verbal abilities», «classification»,
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«generalisation», «reading skills», «older preschool age» BbIItoJIHEH B 6a3aX JaHHbIX
«ARamemMusi» ¥ HAYIHON 3MEKTPOHHON 6ubiamoreku eLibrary? 6e3 orpaHuueHust
IAThl MyOTMKAINNA.

B smmupuueckom mccieqoBaHUM TPUHSIIM yuacTue 605 meTeit crapiiero o-
IIKOJTbHOTO BO3pacTa Co CpeIHMM 3HaueHMeM B 6,4 rofa (CTaHAapTHOE OTKJIIOHEHVE
0,4), Tocearomnye MOArOTOBUTEIbHbIE TPYIITbI 18 JOIIKOIBHBIX 06pa30BaTETbHbIX
opraHusanuii u3 8 cyobekToB Poccuiickoit ®epepauym (M3 HUX 46,7 % MaJTbuMKOB).

Ponytenu wim iniia, Ux 3aMeniaoniue, BCeX yUaCTHUKOB UCCIEIOBAaHMS B Ka-
YyecTBe POIHOTO SI3bIKa MM SI3bIKa, HA KOTOPOM TOBOPSIT B CEMbE, YKa3a/Iu PyCCKUit
SI3BIK TIPY HAIMOHAJIbHOM MHOroob6pasum (45,7 % — pycckue, 11,3 % — taTapsl,
10,7 % — uyBamm, 10,1 % — oceTunsl, 9,5 % — IKyTHI, 8,3 % — yeueHIIbl, 3,2 % — Ka-
6apauHIb, 1,2 % — 6aakapiibl).

[Tepen HavasoM c60pa JaHHBIX COOPaHbl MHOOPMMPOBAHHbIE COTIACHS Ha yJa-
cTHe pebeHKa B MCC/IeTOBaAHUM.

KaskbIit y4aCTHUK MCCIeTOBaHMUS B OTOEIbHOM KabMHeTe TOIIKOIbHOI 00pa-
30BaTeIbHOM OpPTaHMU3alMy MHAUBUIAYAIbHO [Of, HabMI0geHeM Iegarora-Trcmuxo-
JIoOTa ¥ WieHa MCCIeI0BaTeNbCKOl TPYIIbl BBITOJIHWI KOMITbIOTEPU3UPOBAHHbBIE
3agaHus «AbcTparupoBanue», «Knaccudbukaius u 060061IeHe», «AHanorus». VH-
CTPYKUMY 3aYUTBIBAINCH MCCIeqoBaTeeM He3aBUCUMMO OT YMeHUs pebeHKa um-
TaTh, a TIepe]] KaskAbIM 3aJaHMEM BBIITOTHSIOCH IBA TPEHMPOBOUYHBIX IIpuMepa. Bce
HeoOXOoOMMble MAHUITY/ISIIMY Ha KOMITbIOTEpe — HaskaTue COOTBETCTBYIOMIVX Kja-
BUIII HA KJIaBMAType — YYaCTHUK MCCIIeTOBAHMS BITIOTHSIT COGCTBEHHOPYYHO.

3adanue «<AGcmpazuposaue»

3amaHMe HapaBJIeHO HA YMEHMe BBIIENSATh CYIeCTBeHHbIE TTPU3HAKY TIpe[-
METOB WJIM SIBJI€HUII OT HeCyIeCTBeHHBIX MPU3HAKOB. YUACTHUKY MUCCIeHOBAHMS
CTaBUTCS 3a7jaya BbIOPATh OJHO CIIOBO, KOTOPOE MPaBMUIbHO 3aKOHUUT IIPeIIoKe-
HMe. B yacTHOCTH, peOeHKy 3aUMThIBAETCS C 9KpaHa KOMITbIOTepa Havasio Ipemio-
sKeHUsI «Y TepeBa BCerna eCTh...» U MIepeunc/IsioTCs CI0Ba 11 BHIOOpa eAMHCTBEHHO
MIPaBWIBHOTO CJIOBA: «I[BETHI, KOPEHb, IJIObI, IUCThSI, TEHb». Pe6EHOK C TTOMOIIILIO
KOMIIBIOTEPHO MBIIIN «yKa3bIBAET» HY;KHOE, 10 eT0 MHEHUIO, CJI0OBO. DUKCUPYETCS
00111e€e KOIMYECTBO MPaBWIbHO 3aKOHUYEHHbIX MTPeAJIOKEeHIIA.

3adanue «Knaccugukauus u 06o0uieHue»

3agaHye HaIpaBIeHO Ha YMeHMe pacipefensiTh IpeaMeThI TI0 IPyInaM B Co-
OTBETCTBUM C 33JAHHBIMY KPUTEPUSIMU U OObEIMHATD X Ha OCHOBE OOIINX TIPU-
3HAKOB. YUAaCTHUKY MCCI€AOBAHMS CTaBUTCS 3alaua OObeIVHUTD YeThIpe CI0Ba B
TPYIINY, HA3BaTh ee ¥ Jajee yKa3aTb OFHO JIMIIHEE CJI0BO, KOTOPOE He TMOAXOIUT
K OCTaJbHBIM CJIOBaM DSiia U3 UeThIpeX CJIOB. B yacTHOCTHU, pebeHKy 3aUnThIBAET-
CsI ¢ 9KpaHa KOMIIbIOTepa IMSITh CJIOB: «TOMOJIb, 6epes3a, OpeIlHNK, JINIIA, OCUMHA» U
MOBTOpPSIETCS 3afaHue. Pe6eHOK C MTOMOIIbI0 KOMITbIOTEPHOI MBIIIY «yYKa3bIBAET»
JIMIlIHee, TI0 er0 MHEeHMIO, CJIOBO M Ha3bIBaeT TPYIIY OCTABIIMXCSI YeThIpeX CJIOB.
DuUKCUpyeTCs 0611ee KOMMUECTBO MPaBUIbHBIX OTBETOB.

1 Pexxum mocryna: https://scholar.google.ru/ (nara o6pamenus: 01.10.2025).
2 Pesxum gocryna: https://www.elibrary.ru/querybox.asp (zata obpamennusi: 01.10.2025).

The Education and Science Journal Vol. 28, No 6. 2026

87



© Tuxomuposna T.H.
MpbicnTENbHBIE orepanuu B CTapuieM JOIIKOJIbHOM BO3pacTe: ad)d)eKTbI CTereH OCBOeHMSI HaBbIKa UTEeHWMS

3adanue «AHanozusn»

3amaHue HampaB/ieHO Ha yMeHMe [e/aTh YMO3aK/IIoUeHMs I10 aHaJOruu C
MpeIJI0KeHHbIMU JIOTMUECKMMIM OTHOIIEHUSIMU MEXIY HOHATUSIMU. YUACTHUKY UC-
CJIemoBaHMS C 9KpaHa KOMITbIOTEpa 3aUMThIBAETCS IepBasl Mapa CBSI3aHHBIX CJIOB
«CTOJI — CKATePTh» U COOOIAETCSI, UTO STU CJIOBA CBSI3aHbI MEXKITY COOO0J TaK ke, KaK
¥ CJIOBa BO BTOPOIL TIape, 1 JaeTcs 3afaHue: «Bpibepy moaxosiinee CI0BO K CJIOBY
13 BTOPOI1 Iaphl: «II0J» CBSI3aH ¢ yeM?» Jlayee ¢ 9KpaHa KOMIThIOTEPA 3aUMThIBAIOT-
Cs1 CJIOBA [T BbIOOPA: «Mebesib, MbIIb, KOBEP, TOCKA, TBO3/11». PE6EHOK C TTOMOIIIbIO
KOMIIBIOTEPHO MBIIIIN «yKa3bIBaeT» MOIXOIee, 10 ero MHEeHMIO, CIOBO. OUKCHU-
pyeTcst o611iee KOIMIECTBO ITPaBUIbHBIX OTBETOB.

CreneHb chOPMMUPOBAHHOCTM HAaBbIKA UYTEHMS — HE YMEET UNTaTh COBCEM, YMe-
€T YMTaTh I10 OYKBaM, IO CJIOTaM, 110 CJIOTaM U CJIOBAM MJIU LIeJIBIMU CJIOBaMU — DUK-
CUPOBAJICS MCC/IefoBaTeNeM ¥ TeLaroroM-ICUX0J0TOM II0Cie YTeHMSI peGeHKOM
oTpbiBKa 13 cka3ku B. II. Kataesa «lIBeTuk-cemunsetnk». Ha ocHoBe 3TOr0 Kpure-
pust 06pa30BaHbI MATh TPYIIT CTAPIIMX TOMIKOIbHUKOB: «He yMeIoT unTaTh COBCEM»
(6,6 % OT 00IIEero KOMMYECTBa YYACTHUKOB MCCIeIOBaHMs), «UNTAIOT IO GyKBaM»
(8,3 %), «Uuraror 1o cioram» (47,5 %), «Uuralor mmo cjoram u cioBam» (25,4 %) u
«Yuraror 1uenbiMu cioBamm» (12,2 %).

CraTucTuieckuit aHaIM3 JAHHBIX IPOBOAMIICS METOIOM JUCIIEPCMOHHOrO aHa-
JIX3a C MHOXECTBEHHBIMM CpaBHEHMSIMM MO Kputepuio boudeppoun. Ha mepBom
JTare pacCUUTHIBAIMUCH OIMMCATEIbHbIE CTATUCTUKM JIJISI IPYIII CTaPIIMX JOIIKOTb-
HMKOB B 3aBMCUMOCTH OT CTerleHM chopMMUpPOBaHHOCTM HaBbIKa uTeHMs . Ha BTopom
JTare U3yJyaauchb MeKTPYIIIIOBbIE Pa3INUMS 110 YMEHUIO BBIIEISITh CYIleCTBEHHbIE
MPU3HAKYM TIPEeIMETOB WJIM SIBJIEHUIA, UX KiIaccuuKanuy U 06001IIeHNI0, a TaKKe
YMEHMIO TeHepUpOoBaTh YMO3AK/IIOUEHMS 110 aHAJIOTUM C TMPeIJIOKeHHbIMU JIOTH-
YECKMMM OTHOIIEHUSIMU MEXKIY MOHSITUSIMU. [IpoBOmMIach OlleHKa HOPMAajabHO-
CTU paclipeneneHus 1 paBeHCTBA JMUCIIepCHii Mo Kputeputo JInBuHs. OLleHUBaINCh
pasMepbl 3 HEeKTOB MPUHAAJIEKHOCTM K TPYIIE M0 KpUTepuio copMupoBaHHO-
CTY HaBbIKA UTEHMs Ha 0COOEHHOCTM MBICJIUTEbHBIX Olleparuii abcTparnpoBaHms,
KiIaccuduKanym, 0600IIeHNs M aHAJIOTUM B CTapIlieM JOIIKOJIbHOM Bo3pacTe. Bbi-
TIOJTHSICS QHAIM3 MHOKeCTBEHHbIX CPAaBHEHMIA [IJISl IOHUMMAaHUST pasanduii MexxIy
OTHEeNMbHBIMIU T'PYIIIAMM JeTeil cTapilero JOIIKOJIbHOTO BO3pacTa — C pasanyHO
CTeIeHbI0 OCBOEHMSI HaBbIKa UTEHMSI.

Pe3synbTaTbl UCCieaoBaHUA

B xome mcciemoBaHMsI aHaIM3MPOBaINCh IOoKaszarenyu chHOPMUPOBAHHOCTHU
MBICTTUTENIbHBIX OIepalyii B IPYIIax CTapuIMX JOUIKOIbHMUKOB C PA3INYHON CTe-
MEeHbI0 OCBOEHMSI HABbIKA UTEHMSI : YUTAIOIUX TOMTBKO 110 GyKBaM, CJIOTaM, CJIOTaM U
CJI0BaM WJI LIeJIBIMU CJIOBAMMU, & TAKKE HE YMEIOUIMX YUTATh COBCEM.

B Tabnuie 1 mpencraBieHo cpefHee 3HaUeHNe M CTAaHIAPTHOE OTKIOHeHMe (B
CKOOKax) /sl TToKasaTesieil chopMUPOBAHHOCTM MBICIUTENbHbBIX Onepalnii — ab-
CTparupoBaHus, Kaccuduranuy 1 060061eHMsI, aHAJIOTUY — B TPYIIAaX AeTel crap-
IIero JOIIKOILHOTO BO3PACcTa C Pa3JIMYHOI CTeTlleHbI0 OCBOEHMSI HaBbIKa UTEHMSI.
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Tabmuna 1

OnucareyibHble CTATUCTUKM TTOKa3aTesen C(bOpMMpOBaHHOCTI/I MBICJIUTE/IbHbIX
onepaunﬁ B 3aBMCHMMOCTM OT CTEII€HM OCBOE€HMS HaBbIKad UTEHUS

Table 1

Descriptive statistics for the indicators of development of mental operations
depending on the degree of reading skills

MpeicauTtenb-| «Heymeror «YuraioT «YuraroT «YuraoT «YuraroT
Has omepanyisi| YMTaTh cO- | IO GyKBaM» / | IIO CJIOTam» IO CJIOTaM | IeIBIMHU CJIO-
/ Mental oper-| Bcem» / “They | “They read let- | / “Theyread | wcnoBam»/ |Bamu»/ “They
ation cannot read at | ter by letter” | syllable by syl- “They read read whole

all” lable” syllable by syl- words”

lable and word
by word”

A6cTparu-
poBanue / 4,83 (2,4) 6,00 (1,8) 6,02 (1,9) 6,26 (1,5) 7,10 (1,5)
Abstraction
Knaccuduka-
s 1 0606-
wenwue / Clas- 3,33 (2,3) 5,00 (2,2) 4,96 (2,2) 5,24 (1,7) 6,38 (2,0)
sification and
generalisation
Anajorus /
Analogy 3,30 (3,1) 4,13 (2,1) 4,03 (2,7) 4,11 (2,1) 4,33 (2,3)

B rab6auie 1 mjis mokasaresieii chopMUPOBAHHOCTY BCEX aHAIU3UPYEMbBIX MbIC-
JIUTENbHBIX Ollepalnyii yKa3aHo KOIMUYECTBO MPAaBWIbHBIX OTBETOB B 3aJaHUSIX «AO-
cTparupoBanue», «Kmaccudukanuss 1 o6o01eHe», «AHAIOTHSI» B MaKCUMMAaIbHO
BO3MOXHOM fuana3ose ot 0 go 10.

ComracHO JaHHBIM Tabmuilel 1 Hamboslee 3aMeTHbBIE Pa3INUMSA CPeIHUX 3Ha-
YyeHUii MeX[y TpyIrnaMy CTapiinxX AOIIKOIbHUKOB C Pa3HO CTeNeHbI0 OCBOEHMUS
HaBbIKAa UTeHMs HabmomaioTcst 1o 3amaHuaM «Kimaccudukauyst M 06001eHe» 1
«AbcTparupoBanyes. IIpy 3ToM B 60JblIel Mepe pas/iMJarTcsl KpaliHue IPYIITbI
CTapIINX AOIIKOIbHUKOB — COBCEM He YMeIllyie YUTATh U YyKe UMTarollue MeabIMu
C1oBaMM (HampuMep, B 3amanun «Knaccuduraiys u o6061ieHe» 3,33 mpaBuib-
HBIX OTBETOB MPOTUB 6,38 COOTBETCTBEHHO). B MeHbIeil Mepe 3aMeTHbBIMU OKa-
3BIBAIOTCS PA3/INUMS MEKIY MeThbMMU, YNTAIOMIVMM Pa3INIHBIMU CITOCOOaMM, KaK
MIPaBWJIO, IO GYKBAM WJIM CJIOTaM M IeIbIMY CJTIOBaMU (HarpuMep, B 3aganum «Kiac-
cuduranyst u 06061IeHMEe» 5 MPaBUJIbHBIX OTBETOB ITPOTUB 6,38 COOTBETCTBEHHO).

[To 3amaHNio «AHAIOTUSI» MEXTPYNIIOBbIe pa3inuus MPOSIBISIIOTCS He3HAUM-
TeJIbHO U MPeUMYyIeCTBeHHO MeXIy TPyInaMiu CTapiinX JONIKOIbHUKOB, He yMe-
IOIIVMMM YUTATh COBCEM U UUTAIUMU yKe 1eabiMu cnoBamu (3,30 mpoTtus 4,33
COOTBETCTBEHHO). [Ipy 3TOM AeTH ¢ pa3JIMUHBIMU CIIOCOO6AMU UTEHMS JEMOHCTPU-
PYIOT CXOIHbBIE CpeHNe 3HAUeHUs (Harpumep, 4,13 mas unTamux mo 6ykBam u
4,11 nyisl uX CBepCTHUKOB, YUTAKIIMX 10 CJIOTaM U CJI0BaM).
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B wesiom cpefHue 3HaueHUs MO BCEM aHAIU3UPYEMbIM MbICIUTEIbHBIM OIle-
panusiM — abcTparupoBaHus, Kaaccudukauu U 06061IeHNs], aHAJIOTUY — TI0C/Ie-
JIOBATeJIbHO BO3PacTalOT OT MUHMMYyMa B TpYIIIle He YMEWIIUX YUTATh CTapIINX
JIOLIKOJbHMUKOB 10 MakKCMMyMa B IPYyIIIe YATAIOIINUX LebIMU cJioBamMu feTeii. [Ipu
3TOM MaKCUMaJIbHbBIN «CKaUOK» KOJIMUECTBA ITPaBUIbHBIX OTBETOB, CBUIETETbCTBY-
10yt 0 6oee BLICOKOM YpOBHE C(hOPMUPOBAHHOCTY MBICIUTEIbHBIX OTIePAINii,
HaOJIIOHAeTCST OT TPYIIBI CTAPUINX JOUIKOIbHUKOB, He YMEIOMUX YUTaTh, K IPYII-
e HAaUMHAIOUIMX 0CBauBaTh HABbIK UTeHUs (Harpumep, ot 3,33 no 5 oy 3aganus
«Knaccuduranus u 06001IeHKEY).

Bonee mpokoe MposiBieHWe MHAMBUAYAJIbHBIX PAa3JINMUMil 10 BCEM aHaIU-
3UPYEMbIM MbBICIUTEIbHBIM OTEepanusIM 3adVUKCUPOBAHO IJIST TPYIIIbI CTAPIINX
IOIIKOJIbHMKOB, COBCEM He YMEIOUIMX UMUTATh M0 CPaBHEHUIO C UX UUTAIOUIMMU
CBEPCTHMKAMM (HaIlpMMep, 110 3aJaHUI0 «AHAJIOTHUSI» CTAaHIapTHOE OTKJIOHeHe 3,1
MIPOTUB 2,1 COOTBETCTBEHHO).

[Ij1s1 TOHMMAaHUS CTaTUCTUYECKOV JOCTOBEPHOCTM MEeXTPYTIIIOBbIX Pa3anunii 1
pasmepa ux scddekTa Ha mokasareynyu chopMUPOBAHHOCTY MbICIUTENbHBIX OIlepa-
LMt GBI BBIIIOJHEH OOHO(AKTOPHbBIN AUCIEePCUMOHHbIN aHaau3. B KauecTBe KaTe-
roOpMajbHOTO (haKTOpa paccMaTpUBaIaCh CTEIIeHb OCBOEHMS CTAPIINMU OIIKOIb-
HMKaM¥ HaBbIKA UTEHMS — He YMEIOT YUTaTh COBCEM, YMEIOT YUTATh 110 6YKBaM, 110
cjioram, IO CJI0TaM M ¢JIoOBaM WM 1elbIMM CJIOBaMU. B KauecTBe 3aBUCUMMBIX ITe-
peMeHHbBIX I0C/IeI0BaTebHO BBOAWINCH ITOKasaTenu cGopMUPOBaHHOCTY MbICIN-
TeJIbHbIX OIlepaluii — abcTparupoBaHms, KiaccuduKauym 1 06006IIe s, aHATOTUM.

AnHanus pacripefiesieHus: BCeX 3aBUCUMBIX MepeMeHHbIX [IJisT CpaBHMBaeMbIX
TPYNIl CTApUIMX TOUIKOJIBHMUKOB C TIpMMeHeHueM KpuTepus JIMBUHS moKasaa pa-
BEHCTBO mycrepcuii (p > 0,05).

B Tabnuiie 2 mpuBeneHbl pe3ynbTaThl IUCIIEPCHMOHHOTO aHAIM3a MEXIPYIIIO-
BBIX Pa3aMunii B 3aBUCUMOCTH OT CTeIIeH OCBOeHMSI HaBbIKa UTEHMSI.

Tabmuna 2

O1eHKa pas3anumii Mo 1moKasaresasiMm chopMUPOBAHHOCTM MbICTUTETbHbIX
omeparuii B 3aBUCUMMOCTY OT CTeIleH) OCBOeHMSI HaBbIKa UTEHUSI

Table 2
Differences in indicators of the development of mental operations depending on
the degree of reading skills

MeicauTenbHas onepa- | Cymma kBa- | Kpurepwmiit ®u- | VpoBens 3Ha- | Pasmep addexk-
uus / Mental operation | npartoB/Sum | mepa/ Fisher’s |uumoctu / Level | Ta / Effect size, *
of squares, SS criterion, F of significance, p

A6cTparnpoBaHue /

Abstraction 46,27 3,51 0,009 0,084

Knaccudukauuss u 0606-
menue / Classification and 77,36 4,52 0,002 0,101
generalisation

Ananorus / Analogy 9,65 0,39 0,814 0,001

Tom 28, N2 6. 2026 O6pa3oBaHMe U HayKa

90



© Tikhomirova T.N.
Mental operations in older preschool children: the effects of reading skill acquisition levels

CoracHO JAaHHBIM TAGIUIBI 2 CTATUCTUYECKU HOCTOBEPHbIE MEXKIPYIIIIOBbIE
pasanuus MOJyuyeHbl TOJIbKO [JIs CAeAYIOUIMX BUIOB MBICIUTENbHBIX ONlepalyii —
abcrparmpoBaHus, Knaccudukaiuu u 0606mmenust (p < 0,01). Ipu 3TOM HAMOOIb-
mrero pasmepa 3¢ deKT Bo3AeiiCTBHUS CTelleH OCBOEHMST HaBbIKAa UTEHMUS JOCTUTAeT
npyu knaccuburauym u 0606mennu (n?= 0,101; p = 0,002), a HECKOIBKO MEHBIIIETO
— my1s onepauyy aberparupoBanust (n?=0,084; p = 0,009).

MHOKeCTBEeHHbIe CPAaBHEHMSI C IIOTIPaBKOi BoH(eppoHY BBISIBWIN CITEIIU(PUKY
MEXI'PYIIIIOBBIX Pa3InNumii, XapakTepHYIO )15 OIlpefieJIeHHOTO BUa MbICIUTENbHO
onepauyiu. Tak, Mo yPoBHIO cOPMMUPOBAHHOCTM abCTPArMPOBAHUS CTATUCTUUECKN
IIOCTOBEPHO PaslNYaloTCsl TOMbKO KpaliHue TPYIIbl — CTaplive AOIIKOIbHUKY, He
yMeloIliyie YUTaThb COBCEM, U UX CBEPCTHUKMU, UMTAIOIINE YKe 1ebIMU CJIOBAMMU C
MpeuMYyIIecTBoM rnocienHux (p < 0,01). HampoTtus, OTHOCUTENIBHO KaaccudUKaIUm
" 0000I1eHNMs MEKTPYIIIIOBbIE PasanNuys OKa3bIBAIOTCS JOCTOBEPHBIMY He TOITBKO
MeXAYy 3TUMM ABYMSI KpaiHUMM TPyMIIaMu, HO U Cpeay UMTAIONIMX CTapUIUX I0-
IIKOJIbHMKOB. B yacTHOCTH, 3aDMKCUPOBAHbI CTATUCTUUYECKYM 3HAUMMbIE Pa3Inums
TPYIObI AeTell, YUTAIOMNX [eIbIMU CJI0BaM, CO CBEPCTHUKAMM, KOTOpPble UUTAIOT
TOJIBKO TT0 GYKBaM ¥ CJIOTaM C IMPeUMYIIeCTBOM MepBbIX (p < 0,01).

He o6HapyskeHO CTaTUCTUUYECKM 3HAUMMBIX PasanNuuil ISl aHAJIOTUM MEKIY
rpynIamu AeTei crapiiero OIKOAbHOTO BO3pacTa B 3aBUCUMOCTH OT CTeIeH! OC-
BOoeHMs HaBbIKA uTeHus (p > 0,05).

O6cyxaeHue

B uccnepoBanuu mpoaHanu3upoBaHbl 3(PGEKTh BO3IEICTBUS CTEIIEHM OCBO-
€HMSI HaBbIKa UTeHMs Ha cHOPMIUPOBAHHOCTh MBICIUTEIbHBIX Omepanuii abcrpa-
TMPOBaHMS, KIaccuduKauym, o600IIe s M aHAJIOTUY Y CTApIINX JOIIKOIbHUKOB,
MTOCEINANIMX TOATOTOBUTEIbHbIE TPYIIIIbI TOMIKOIbHBIX 00pa30BaTeIbHbIX Opra-
HU3aLUIA.

CrerneHb OCBOEHMSI HaBbIKa UTEHMSI OTOXOECTBJISIETCS B MCCAEeIOBAHUU CO
CII0co60M UTEeHMSI, Ha OCHOBE KOTOPOIro CPOPMUPOBAHBI MSITh TPYIII CTAPIINX JI0-
IIKOJIbHUKOB: «He yMeIoT UuTaTh COBCeM», «UUTAIOT IO OyKBaM», «YUTAIOT MO CJI0-
ram», «4MTarT 110 CJI0raM ¥ CJIOBaM» U «UMTAaIOT LeJIbIMU CJIOBAMM».

CoracHO JaHHBIM, CAMYK0 MHOTOUYMC/IEHHYIO TPYIITY COCTaBWIN AeTU, KOTO-
pble Ha JTalle 3aBeplIeHMs] JOIIKOJbHOTO YPOBHSI 00IIero o6pasoBaHUS YMEIOT
YUTaTh IO cjaoram — 47,5 % oT 0oOInero KoJInM4yecTBa yUYaCTHMKOB MCCAeNOBaHMS.
ITo cytoram ¥ cI0BaM CMOTJIM ITPOYMTATh TEKCT 25,4 % cTrapiinux JOIIKOJIbHMUKOB, a
o 6ykBam — 8,3 %. IIpy 9TOM, HECMOTPSI Ha OTCYTCTBUE B PemepaibHbIX rocymap-
CTBEHHBIX CTaHJapTaX JOILIKOJIbHOIO 06pa3oBaHyisl Tpe6G0BaHMIi K LieJIeHaIIpaByIeH-
HOMY OOYYeHMIO UTEHUIO, BhISIBJIEHO 12,2 % meTeil, yBepeHHO UMTAIONIUX I[€TbIMU
cnoBaMu. B To ke BpeMsl camMOil MaJIOUMCIEHHOM TPYIIION 10 CTEIEHM OCBOEHMUS
HaBbIKa YTEeHMS OKa3aJIMCh CTapline JONIKOIbHMKM, KOTOPbIe COBCEM He YMEeIOT Ul-
TaTh — TOJBKO 6,6 % OT OOILIEro KOMMUYECTBA YIYaCTHMKOB MCcaenoBaHms. Takoe pac-
TipefiesieHye AeTell, 3aBeplIalollnX NOIIKOAbHbI YPOBEHb 00IIero o6pa3oBaHus,
1O CTeNeHM OCBOEHMSI HaBbIKA UTEHMS B 11€7I0M COOTBETCTBYET JaHHBIM MOHUTO-
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puHrosoro uccinenoBanus 2014-2015 rr. [6]. B uacTHOCTH, CaMOi1 MHOTOUMCIEHHO
TPYIIO¥ JIeTeii, TONMbKO MOCTYNUBIINX HAa HAYa/IbHbBIN YPOBEHb 001ero 06pa3oBa-
HUs (HAYajao MepBOTO y4eGHOTO rofia), OKasalnuch MEPBOKIACCHUKMU, CITOCOOHBIE
«...CO 3HAUUTEIHHBIMU YCUITUSIMMU...» ITPOUUTATD OT/AE/IbHbIE CJIOBA U TIPEJJIOKEeHUSI,
YTO, B KOHEUHOM CYeTe, «...3aTPyIHSIEeT OMHOBPEMEHHYIO CMbBICJIOBYIO ITepepaboT-
KY...» TEeKCTa [6, . 216]. COOTBETCTBME JaHHBIX HACTOSIIEr0 UCCIeN0BaHNs JaHHbIM
ucaremoBauus 2014-2015 rr. o6HAPYKEHO B YaCTY IeTel, yMEIOIINX OYEHb XOPOIIO
untath — 12,2 % u 11,3 % nerteii COOTBETCTBEHHO. Takoe CXONCTBO B MPOLIEHTHOM
pacmnpeneneHy IO OCBOEHMIO HaBbIKa UTEeHUS Y JieTell, 3aBepUIMBIIUX TOIIKOJIb-
HbIIT ypoBeHb 061ero o6pasoBaums B 2014/15 n 2024/25 rT., cBSI3aHO ¢ BpeMeHHO
CTabMJILHOCTBIO CUCTEMBI IONITKOJIBHOTO 00pa30BaHMs, a TAKKe YCTaHOBKaMM POIV-
TeJieil B 4aCTy HeOOXOAMMOCTY OO0yUeHMST UTEHUIO A0 MOCTYIUIEHNS B IIIKOMY U UX
BBIOOPOM 00pa3oBaTelbHBIX BAPMAHTOB, 0003HaUeHHbIX B padorax F. Niklas [21] u
Y. Dong ¢ komneramu [22].

CornacHO pesyiabTaTaM AMCIIEPDCMOHHOIO aHalau3a MEXIPYIIIIOBble pa3in-
Yl B 3aBMCUMMOCTY OT CII0co6a UTEeHUS MOTyUYeHbl TOJMbKO MIJIST CIETYIONINX BUIOB
MbICJIUTEIbHBIX OIlepalluii: abcTparMpoBaHus, Kaaccu@urauum M 00606IIeHusI, — C
pasnuuHbiMU pasmepamu abdekra (ot 8,4 % mo 10,1 %). Tak, HECKOJIBKO OOJIbIIIEN
crerienu (10,1 %) pasauunss MeXIy rpynramy CTaplinx OOIIKOIbHUKOB C Pa3HbIM
CII0COG0M UTEHMSI JOCTUTAOT JIJIST TIPOLIECCOB KIacCU(pUKALMYU U 0600IIEHNSI, CBSI-
3aHHBIX C YMeHMeM pacIpeaesiTh IpeqMeThl 110 TPyNIaM B COOTBETCTBUM C 3a/1aH-
HBIMM KPUTEPUSIMIU ¥ 0ObeIMHSITH UX Ha OCHOBE OOLIMX MPU3HAKOB (Kaaccudura-
uust 1 060061IeHMe). B HeCKOIbKO MeHbIeii Mmepe (8,4 %) pas3jaumyaloTcs cTapiiuue
IOUIKOJIbHMKM TI0 YMEHMUIO BbIJENSTh CyllleCTBEHHbIe MPU3HaKM MpegMeTOB UIu
SIBJIGHUIA OT HECYIIeCTBEHHbBIX IPU3HAKOB (abcTparupoBaHue). HampoTus, mpu BbI-
TIOJIHEHU Y 3a4aHUI ¢ HeOOXOAMMOCTHIO rTeHepMUPOBATh YMO3aK/IIOUeHMSI TI0 aHAJI0-
TUU C TPeIJIOKeHHbIMY JIOTMYeCKMMY OTHOIIIeHUSI MeXAy TipeaMeTamMmy (aHaI0THsI)
He 0OHAPY>KeHO pasanumii MEeXXIYy IPyIIaMy CTapIINX JOUIKOJIbHUKOB B 3aBUCHMO-
CTY OT CITIOCO6a UTeHMS.

DTU pe3yabTaThl COTMIACYIOTCSI C MTaHHBIMMU OITyOJMKOBAHHBIX MCCIEIOBAHMIA
E. Commodari [20], T. Koponen [16] u T. H. TuxomupoBoit [23] 0 BO3pacTHBIX 0CO-
0eHHOCTSIX (OPMUPOBAHMS MBICIUTETbHBIX OMepaluii Ha MPOTSHKeHUM CTapIIero
JOLIKOJIbHOTO Bo3pacTa. [lokazaHo, B YaCTHOCTH, YTO OIpeJie/ieHNe CyIleCTBeHHbIX
MIPM3HAKOB MIPeIMETOB, KaK ¥ MpoIlecchl Kinaccudurammm 1 060611eHusT OcBanBa-
IOTCST MOIIKOIBbHMKOM Ha 60Jiee paHHMX 3Talax CTapllero JONIKOIbHOTO BO3pacTa
", COOTBETCTBEHHO, 3aJJaHMsI, CBSI3aHHbIE C 3TUMU MbICTUTEIbHBIMMU OTI€paALIUSIMU,
OKa3bIBAIOTCSI 60siee MOCTYITHBIMU /IS BBITIOMIHEHNS NeTbMM B Bo3pacTe 6,4 rona,
10 CPABHEHUIO € 3aaHUSIMM, TPEOYIOIMMI reHepaluy yMO3aK/IIoueHN i 110 aHaI0-
TUU C TIPeIJIOKeHHBIMM JIOTUUEeCKMMY OTHOIIeHMsiMU. COTJIaCHO MCCIeq0BaHUSIM,
CO CJIOKHOCTBIO 33JJaHMUif, B TOM UMCIIe COfiepyKaliuX BepObalbHyl0 MH(DOpMaInio,
CBSI3bIBAETCSI IIPOSIBJIEHYE MEKTPYMIIOBBIX Pa3INunii: UueM CI0KHee 3aJjaHie, TeM B
MeHbIlIeil Mepe TIPOSIB/ISIIOTCS Pa3/iMuusl MeXAy IpyHIamMmu peclioHAeHTOB (BIIOTh
IO OTCYTCTBMSI TAKOBBIX), BbIJIEIEHHBIMY IT0 «00Pa30BaTeNIbHBIM» KPUTEPUSIM [24].
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OTMeuaeTcs, B YaCTHOCTH, UTO Pe3Y/IbTaThl BBITIOJIHEHUS 3aJaHMI, BBIXOOSIINX 32
Tipezesibl BO3paCcTHBIX BO3MOKHOCTE 1M 06pa3oBaTebHbIX YCIOBUIA, XapaKTepu-
3YIOTCSI CJIOSKHOCTBIO [IJIsI TTO/IaBJISIONIETO GONBIIMHCTBA PECIIOHIEHTOB, TOTAIbHO
HU3KUMU CPeOHUMMU 3HAUEHUSIMU U, COOTBETCTBEHHO, OTCYTCTBMEM MEKTPYIIO-
BBIX pasnnumii [24]. [JelicTBUTENbHO, CPeAHNE 3HAUeHMS 110 BCeM TpyNIaM B 3aBU-
CUMOCTY OT CTEIIeHY OCBOEHMSI HaBbIKA UTEHMS CHYSKAIOTCS OT 3alaHmii « A6CcTparu-
poBaHMe» u «Kimaccuduranys u 06061IeHre» K 3aJaHNI0 «AHAIOTUs» (Harpumep,
JIJISL TPYIIIIBI CTAPILINX JOIIKOJIbHMKOB, YUATAIOIIUX LeJIbIMU Cl10BamMu, OT 7,10 n 6,38
K 4,33 COOTBETCTBEHHO).

Iyt ypoBHST chOpMMUPOBAHHOCTY MbICIMTEIbHBIX OTlepaliyii, 0 KOTOPbIM 3a-
(bUKCHMpPOBaHbI MEKIPYIIIIOBbIE pasinumus, — abCTparnpoBaHus, Kiaccuuramm u
0060011eHMs — XapaKTep 3aBUCMMOCTY OT CIIOCO0a UYTEHMS MMeeT MPSIMO ITPOTIOPIIN-
OHAJIbHBIN Xapakrep. Tak, caMblil BBICOKMI YPOBEHb COOPMUPOBAHHOCTY YMEHMS
BBIJIE/ISITh CYlLIleCTBeHHbIe MPU3HAKM MIPeaMeTOB WK SBAeHWUI, paclpenensiTh Ux
II0 TPYIINaM ¥ OObeIMHATh Ha OCHOBE OOIIMX MPM3HAKOB, HAGIIOOAeTCs ST CTap-
IIUX JOIIKOIbHUKOB, YUTAIOIMIUX LIeJIBIMU CJIOBAMU, & CAMBIM HU3KMM YPOBHEM, Ha-
MPOTUB, OTVINYAIOTCSI CTapIliiie MONIKOJIbHUKM, COBCEM He yMmelolue YnTaTh. [Ipu
3TOM, KaK MPaBWIO, MeXAY TPyNIlaMi PeCliOHIeHTOB, yKe UMTarIIMMK, HO pas-
HBIMM CITOCO6aMM, — OT MOOYKBEHHOT'O UTEHUSI 10 UTEHMS 1[eIbIMU CIIOBaMM — IIPO-
MCXOIUT TIOCTYIIATeIbHOE YBeIueHe Uncia MpaBUIbHbIX 0TBeTOB. OCO60r0 BHU-
MaHMs 3aCTy>KMBaeT Hanbojiee 3aMeTHOe YBeJIMUeHye CpeqHMUX 3HAUeHUI 110 BCeM
aHAMMU3UPyeMbIM MBbICIUTENIbHBIM OMEepalMsIM, BKIIOUAsT aHAJOTUIO, OT TPYMIIbI,
COBCEM He YMEeINIMX UUTATh CTapIIMX JOIIKOJbHMUKOB K I'PYIINe UX CBEPCTHMUKOB
YK€ UMTAIIMX 110 6yKBaM (CM. Tab. 1). DTU saMnupuuecKye pe3yabTaTbl OKa3bIBa-
IOTCSI B [IOJIHOM COOTBETCTBUM C Te3ucoM JI. C. BeITOTCKOTO O Tponeccax pa3BUTHS,
«...MOYLIUX BCIeI» 3a IMpolieccamMmy 06ydeHsl, KOTOPbIE «...CO3[Ial0T 30HbI O/VKaii-
mero passutusi» [1, c. 18].

HeiicTBUTENBHO, 6Oee MIMPOKUIT TMana3oH MHAUBUIOYAIbHBIX Pasanuuii 1Mo
BCEM aHAIM3UPYEMbIM MbICIUTEIbHBIM OIepanysM 3apUKCUPOBAH IJISI TPYIIITbI
CTapUIMX AOLIKOIbHUKOB, COBCEM He YMEWIIMX UMTATh M0 CPaBHEHUIO C UX UU-
TAIOWMMY CBEPCTHMKAMM (Halpumep, 0 3aJaHUI0 «AHalorus» CTaHAapTHOe
OTKJIOHeHue 3,1 npoTuB 2,1 COOTBETCTBEHHO). DTU OAaHHbIE OKAa3bIBAIOTCS B ITOJ-
HOM COOTBETCTBUM C MCCIeTOBaHUSIMMU dDdeKTa BAUIHNUSI CUCTEMHOIO 06yUeHMS
Ha MHOMBUAyaJbHbIe TIOKa3aTeau pPas3BUTKS, B YACTHOCTM KOTHUTUBHOI cdepbl
(A. Sucena [13] u T. H. TuxoMupoBoi¥i C cOaBT. [25; 26]). Tak, B IOHTUTIOTHBIX MCCITE-
IOBaHMSIX KOTHUTUBHBIX MPOLECCOB MAaKCHMMalIbHO BbIPasKeHHBIN qMarna3oH Bapu-
aTMBHOCTM 3a(MKCUPOBAH B CAMOM Hauajie IMIKOJbHOTO 00y4yeHMs (TIepBblii rox),
a Jajee, IO Mepe HAYAJIbHOTO IIKOAbHOTO 00y4YeHUs (UeTBepThIil rof), uana3oH
3aMeTHO cokpaiaetcs. COOTBeTCTBEHHO, MO JAHHBIM McciaefoBaHusT A. Sucena u
Kosuter [13], y meTeli cTapuiero JOLIKOJIbHOIO BO3pacTa, HE yMeIIIMX YUTaTh, OT-
CYTCTBME OOyUYEHMS] YTEHMIO (M B AOUIKOJbHBIX 00pa30BaTeIbHbIX OPraHM3aLMsIX,
¥ B OpraHu3alusIX JOTIOTHUTETbHOTO 06pa3oBaHusl, U B CeMbe) IIPUBOAUT K Oojiee
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3aMeTHBIM MHAVBUIYAIbHBIM Pa3JIMUMSIM 10 YPOBHIO CHOPMUPOBAHHOCTY MBICIN-
TeJIbHBIX OTlepalnii.

CorlacHO pe3yJabTaTaM MHOXECTBEHHBIX CpaBHEHMIT CHOPMUPOBAHHOCTU
MBICJIUTENIbHBIX OIepalnii abcTparnpoBaHusl, KacCuGuKauuy u 0600IIeHNST 7S
MEKTPYIIIIOBBIX Pa3/IMuMii B CTapIlIeM JONIKOJIbHOM BO3pacTe HabII0maeTcsl CBOeo-
6pasue IPOSIBIeHNS, CBSI3aHHOE C BUAOM MBICIUTEIbHON onepaiun. B yacTHOCTH,
I10 YPOBHIO COOPMMUPOBAHHOCTY YMEHMS BBIE/STH CYIIeCTBEHHBIX TPU3HAKM ITPe -
METOB WM SIBJIEHUI CTATUCTUUECKM TOCTOBEPHO PA3IMYAIOTCS TOAbKO KpaiiHue
TPYIIIBI — CTApIIMe JOIIKOJbHUKY, HEe YMEIOIINe YUTATh COBCEM, U UX CBEPCTHUKH,
YMTAIOIIME YKe IeJbIMU CJIoBaMu. BMecTe ¢ TeMm, 110 YPOBHIO cHOPMUPOBAHHOCTHU
YMEHMS pacpenessiTh MpeaMeThl 110 TPYIIITaM B COOTBETCTBUM C 3aJaHHBIMU KPU-
TepUsIMM ¥ 00BEIVHATH MX HA OCHOBE OOIINX ITPU3HAKOB MEKTPYITITIOBbIE Pa3TNIMS
OKa3bIBAIOTCSI JOCTOBEPHBIMY He TOMbKO MEXKAY STUMU ABYMS KpaifHMMM TpyIIa-
MM, HO ¥ CPEeIM UMUTAIOIIUX CTApIIUX JOIIKOJbHMUKOB. Tak, 3apuKCUpPOBaHbI CTa-
TUCTUYECKY 3HAYMMBbIE Pa3JIMUMS TPYIIIIbI IeTeli, YNTAIOIIMX [IEeTBIMU CJIOBAM, CO
CBEPCTHMKAMM, KOTOPbIE UMTAIOT TOIBKO MO GYKBaM U CJIOTaM C MPEUMYIIEeCTBOM
repBbIX. Takas crienyUUHOCTD MIPOSIBJIEHMS] MEKTPYIIITOBBIX pa3nduii, 06yCcIoB-
JIEHHAsl BUAOM MbICJIUTENbHOI OIepamyi, MOXeT ObITh CBSI3aHA C BO3PACTHBIMMU
0COOGEHHOCTSIMM TIpoliecca 0000IIEeHMsI B CTapIlieM JOIIKOJIbHOM BO3pPacTe, «0Cy-
IIECTBJISIEMOTIO B IJIaHe BOCIIPUSTHUS U TIPeACTaBIeHUs» U, BO3MOXHO, JIUIIIb «3jIe-
MEeHTapHOM BUe TOHSTUiT». COMIacHO MCCIenOBaHUsIM, 60o/iee HU3KUIT YPOBEHD
pPa3BUTHUS KOTHUTUBHOTO MIPU3HAKa B 6OJbIIIE Mepe MofBepskeH BO3IeiCTBIIO 00-
yueHus (cM. Haripumep, paboter H. C. Haywood [12] u T. H. TMXOoMMUpOBOIi C COaBT.
[26]). B nccnegoBanmsx E. Commodari n T. H. TuxommupoBoit 1MoKa3aHo, B YaCTHO-
CTH, UTO JIeTH, TTOCTYTIAIOIIYe B IePBBIN KJIACC ITKOJ C HU3KMMM pe3y/ibTaTaMu, Ha-
MpuMep, TOYHOCTY BOCIIPUSITHSI 06 BEKTOB, OKa3bIBAIOTCS 60JIEe UYBCTBUTEIbHBIMMU
K 06YUeHUI0, TEMOHCTPUPYS 3HAUUTETbHBII TPUPOCT TTOKA3aTes sl TOUHOCTM Ha Ka-
KIIOM TOLy HadaJIbHOTO WIKONBHOTO 0bydyenwus [20; 25]. CornmacHo LaHHBIM HAacCTO-
SIIETO MCCeA0BaHMSI, MEXKTPYIIIIOBbIE Pa3INMUMS OTHOCUTEIBHO KaaccuuraImm
" 0000IIEeHNST — TeX MBICIUTEIbHBIX OIepallyii, KOTOpbIe ellle OKOHYATEIbHO He
0(hOPMMINCh, 0Ka3bIBAIOTCS YYBCTBUTEIbHBIMMU TasKe K HEOOIbIINM 00pa30BaTeIb-
HBIM JTOCTMKEHMSIM pebeHKa B KOHTEKCTe OCBOEHMS UYTEHUST (OT UYTEHUS 10 CJIOTaM
" CJIOBAM K UTEHUIO [[€IBIMU CJIOBAMM).

3akK4yeHue

B uccnenoBaHun nsyvyeHa creuyduka cBsisu CQOpMUPOBAHHOCTY MBICIUTEIb-
HBIX OIlepalyii M HaBbIKA UYTEHMS B CTApIIEeM AOMIKOJIBHOM Bo3pacTte. Ha BbiGOpKe
CTapIIMX AOUIKOJIbHMKOB, COBCEM He YMEIOMIVX YNTATh U yKe UMTAIONIMX 10 OyK-
BaM, CJIOTAM, CJIOTaM M CJIOBaM MJIU IeJIbIMM CJIOBAMMU, IIPOAHAIM3MPOBAHO YMEHVe
BBIZIEJISITH CYIIIeCTBEHHbIE MTPMU3HAKM TIPEIMEeTOB WK SIBIeHUIi (abcTparnpoBaHue),
pacrpemessiTh UX 10 IPYINaM M 06beUHSATh HA OCHOBE OOIIMX MPU3HAKOB (KJac-

1 laBbinos B.B. Passutue 0606menns y nereit. [lcuxoroauyeckas nayxa u oopasosanue. 1996;1(1):2-3.
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cuduranys 1 06001IeHNE), a TAKKE TeHEPMPOBATH YMO3AK/ITIOUEHMS 10 aHAJIOTUHA C
NIPe/JIOKeHHO JIOTUKOM OTHOLUIEeHMI (aHanorus). Pe3ynbTaThl MCCIEL0BAHMS T10-
3BOJIVJIU CIEJIaTh CIeIYIOIINE BbIBOIBI.

1. B crapiiem JOIIKOJIbHOM BO3pacTe OT CTeIeH) OCBOEHMST HaBbIKa UTEHMS
3aBUCUT YPOBEeHb CHOPMUPOBAHHOCTM MBICUTEIBHBIX OTEpaInii abcTparupoBa-
HUSI, KTaccuUKammy M 06006IeHNsI, HO He aHaJIoTUM. [Ipy 9TOM 3aBUCUMOCTD UMe-
eT TPSIMO TIPOIIOPIMOHAIBHBIN XapaKTep: ueM B O0JbIlel CTelleHM 0CBOEH HaBBIK
YTEHMS, TEM BbIIIE YPOBEHDb YMEHMS BhIIEISATh CyllleCTBEeHHbIe IIPU3HAKM IIpeaMe-
TOB WM SIBJIEHUIA, pacripefeNsTh UX M0 IPYIIaM U 06beIVHATh Ha OCHOBE O6IIUX
TIPM3HAKOB.

2. BoisgBneHa crmenuduka MeXKTPYIIIOBbIX Pas3lIMUMii CTAPIINX TOMIKOIbHM-
KOB C Pa3HO CTEIIeHbI0 OCBOEHMST HABbIKA UYTEHMSI 110 YPOBHIO CHOPMIPOBAHHOCTY
MBICJIUTETbHBIX OTIepalii, 00yCI0BIeHHAsI BUIOM MbICTUTETbHOI Oreparmn:

a) Tak, [0 YPOBHIO CHOPMUPOBAHHOCTU aGCTparupoBaHms pasanuus 3aduk-
CHPOBAHbI TOJIbKO MEXIY IPYIIIaMy JeTeif, COBCEM He YMEIOIIUX YUTaTh, U y3Ke UM-
TaIONIMX LIeJIBIMU CJIOBAMMU;

b) HampoTuB, Mo KIaccUbUKALINY ¥ 0000IIEHNIO HAPSAY C Pa3INIUSIMU MEXK-
Iy He YMEOUIMMY YMTATh M YUTAIOMIMMY IeIbIMY CJIOBAMM IeThbMM, MEKTPYIIIO-
BbI€ Pa3/IMuMsI OMPEIEeNSIOTCS U CPeIy CTAPIINX NOIIKOJbHUKOB, YUTAIOMIVX pa3-
HBIMU CII0CO6aMU — TOIBKO 110 GYKBaM, CJIOTAM U y3Ke IeJIbIMIU CTIOBAMMU;

C) ypoBeHb cHOPMMUPOBAHHOCTHM OIE€PALINY aHAJIOTUM He 3aBUCUT OT CTEIIeHU
OCBOEHMST HaBbIKA UTEHMUSI, UTO, BEPOSITHO, OOYC/IIOBIEHO «BbIXOOM» 3a IPEeeIbl
BO3PaCTHBIX BO3MOXKHOCTE 11 06pa30BaTeIbHBIX YCIOBMIL B CTAPIIEM JOIIKOIBHOM
BO3pacTe, M COOTBETCTBEHHO, ITOBBIIIEHHO CIOXKHOCTBIO MIPM TeHepanuyu yMmosa-
KITIOUEeHMIT 110 aHAJIOTUU C TPeAJIOKeHHBIMU JIOTUUECKMMM OTHOIIEHUSIMU MEKIY
npeaMeTaMu U SIBJIeHUSIMUA.

3. Hamubonee mupoKuit nyanasoH MHAMBUIYAIbHBIX pasanuuuii 10 BceM aHa-
JIU3UPYEMbBIM MBICUTEIBHBIM OTIepaIysIM 3aUKCHUPOBAH JJII CTAPIINX TOIIKOJIb-
HMKOB, COBCEM He YMEIOIIMX UUTATh [0 CPABHEHUIO C UX UUTAIOIMMU CBEPCTHU-
KaMI, UTO KOCBEHHO CBUIETEIbCTBYET O 3HAUEHNM 00YUeHUS Ha Pa3BUTIE MbICIN-
TeJIbHBIX OMepaluii abcTparupoBaHus, Kinaccudukaium, 06001IeHNS ¥ aHATOTUMN.

OTM Hay4yHble PEe3y/IbTaThl, MPEXIE BCETO BBISIBIEHHbIE CPENM CTAPIINX HO-
IIKOJIbHMKOB, €Ille He UMTAIONIVX VUIM YKe UMTAIONIMX PasHbIMU criocobamu (OT
OYKB IO IIeJIbIX CJIOB), Pa3jNuMsl B YMEHUM BBIIENSITH CYIIEeCTBEHHbIE MPU3HAKU
MIpeaMeTOB, PACIpeIesiTh UX 10 TPYIIaM B COOTBETCTBUM C 3aJaHHBIMU KpUTeE-
pUSIMU ¥ 00BEIVHATH HAa OCHOBE OOIIMX ITPU3HAKOB, MOTYT CTaTh HAYYHOI OCHOBO
TICUXOJIOTO-TIeIarOTUYECKOTO COMTPOBOKAEHNS IETe, MCITBITBIBAIOIINX CIOKHOCTY
TIPEsK/Ie BCErO TIPY OCBOEHUY 00Pa30BaTEbHbIX TPOrPaMM Ha JOUIKOJbHOM YPOB-
He o611ero o6pazoBaHust (Harpumep, pabora E. JI. TpuropeHKo ¢ Koieramu [27]).

CnemyeT OTMETUTD, UTO TIOJTYYeHHbIE B MICCIIeIOBaHMY JaHHbIe O CBSI3U Chop-
MMPOBAHHOCTY MBICIUTEbHBIX OTI€PaINil ¥ UTEHMS B CTAPIIEM TOIMIKOJTbHOM BO3-
pacTe aHAIM3UPOBATUCH C TO3UIMY 3(PGhEKTOB BO3IEICTBIS CTEIIEHM OCBOEHMS Ha-
BbIKA UTEHMSI Ha YPOBeHb CHOPMMUPOBAHHOCTH OTHAETbHBIX BUIOB MbICIUTETbHbIX
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omnepanuii. [Ipy 3TOM, HECOMHEHHO, OCTAE€TCsI OTKPBITHIM BOIIPOC 06 MCCIeI0BaHUM
MIPOTUBOITOIOKHOTO HAMIPABIEHMsI CBSI3M — OT YPOBHS COPMUPOBAHHOCTY MBIC/THU -
TeJIbHOJ OIlepaLiy K CTEIIeHM OCBOEHMS UTEHMS, YTO BO3MOKHO BBIIIOJHUTD B paM-
Kax JIOHTUTIOHbBIX IIPOEKTOB C TECTUPOBAHMEM MOIe/Ieli IIPUUMHHO-CIeICTBEHHOI]
CBSI3M.
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AHHomauus. BeedeHue. AKTYaJIbHOCTb UCC/I€IOBAHMS 06YC/IOB/IEHA TIOBBILIEHHO YSI3BMMOCTBIO CTY/I€H-
YeCKoii MOIOAEXM KaK COLMaTbHO TPYIIIbI IIepes IUI[OM CPeIOBbIX PMCKOB. BaH#anu3anusi TopoacKo-
TO TIPOCTPAHCTBA MOXKET CYIIEeCTBEHHO BIMSATb HA CyObEKTMBHOE MepeskyBaHye 6e30MacHOCTY, OJHAKO
9TO SIBJIEHMe OCTAeTCsI HeJJOCTaTOYHO M3yUeHHbIM. []es1b — M3ydyeHye BOCIIPUSITHS U OLIeHKM BaHIaIbHbIX
mpeo6pa3oBaHNl B TOPOJCKON Cpefie C MO3UIMU CTYIeHUeCKO! MOMIOAEXM B KOHTEKCTE MepPeXXUBAHUS
€10 COCTOsTHMSI 6€30IIacCHOCTY B Merarioince. Memodonozus, memodst u memoduxu. ViccienoBaHme BbIIION-
HEHO C MCIIOJIb30BaHMEM aBTOPCKOI COIMONIOTMYECKOI aHKeTbI, BKIIOYAIOIIeli 6I0KY, HAlpaBIeHHbIe
Ha OI[€HKY COLIMaJIbHOTO CAMOYYBCTBYSI, MHOTOMEPHYIO OLIeHKY 6e30TacHOCTH ((hU3UUYecKoii, ICUX0JI0-
IMYECKO¥, COLMATbHOIT), aHAIN3 BOCIIPUSITYSI BaHAAIM3Ma 1 COLMATbHO-IeMorpaduyeckme xapakrepu-
ctukn. B uccnenoBanum npuHsim yyactue 807 pecrioHIeHTOB B Bo3pacTe ot 14 1o 35 net (cpegHuit BO3-
pact 18,48 rona), IBAsIIOIIMECST CTYAeHTaMM Kojuieaskeit 1 By30B. O6paboTKa JaHHBIX OCYIIECTBIISIIACH
B JASP 0.96.0 MeTomamMu IeCKPUITTUBHON CTATUCTUKM, YaCTOTHOTO aHaIM3a, OMHOMAKTOPHOTO AMCITep-
CMOHHOTO aHa/u3a, t-xputepusi CThIOJEeHTa M KOPPEJSLUMOHHOTO aHanu3a (r-IlmpcoHa). Pesynismamol.
VYcraHoBIEHO, UTO 88 % CTymeHUeCKOi MOIOAeXN MPUAEPKUBAIOTCS HEraTUBHOTO Win TuddepeHIpo-
BAHHOTO OTHOILIEHMS K BaHIAJIM3MY, TOrZa Kak 12 % meMOHCTPUPYIOT JIOSIbHbIE YCTaHOBKY. BhisiBlIeHa
yCTOJUMBasi 3aKOHOMEPHOCTb: POCT TOJIEPAHTHOCTY K BaH/IaAbHbIM IIPOSIBJIEHUSIM COTIPSIKEH CO CTATM-
CTUYECKM 3HAUMMBIM CHMKEHMEM OIIeHOK (GM3MUecKoi 1 colmaabHOM 6e30macHOCT TOPOICKOM cpe-
Ibl. 3aUKCUPOBaHbI BBIPasKEHHbIE TeHAEePHbIE PA3INUMs: IeBYLIKY AEHTUDUIMPYIOT 6oJiee IMPOKMit
KPYT SIBJIEHUI KaK BaHAAIM3M U OCTpee BOCIIPMHUMAIOT UX B KauecTBe yrpo3sl (p € 0,01). Koppensinmon-
HbIl aHa/IM3 0GHAPYKWII [IBa TIATTEPHA CBsI3eil: AeCTPyKTUBHbBIE (DOPMbI BaHAAIM3Ma (Pa3buThie OKHA,
cJI0MaHHas MHGPaCcTPyKTypa) OTPULIATETHBHO KOPPEIUPYIOT C IToKas3aTenssMyu 6€30MacHOCTH, TOTIa Kak
MHCTPYMEHTaJIbHble TIPeo6pa3oBaHus (IIPOTONTAHHbIE TPOIVHKY, MPOXOAbI B 3a60pax) MONOKUTENb-
HO CBSI3aHbI C OCBELIEHHOCTBIO U OUIYIEHMEM COLMaIbHOI 061HOCTU. HayuHas Hosu3Ha. BriepBbie Ha
POCCHIICKOI MOTOJIEKHOM BHIGOPKE SMITMPHUUECcKy BepuduipoBaHa nuddepeHIpoBaHHast CTPyKTypa
BOCIIPUSITYSI BaHZaIM3Ma B KOHTeKCTe 6e30macHoCTy. PaboTra pacimpser TeopeTuieckue mpezcrasiie-
HMSI O HEOZHOPOIHOCTU BIUSIHUSI PAa3IUYHBIX (OPM BaHIaMM3Ma (OeCTPYKTUBHOTO, MHCTPYMEHTAIb-
HOTO, CUMBOJINYECKOr0) Ha CyObeKTUBHbIE OLEHKM 6€3011aCHOCTM, YTOUHSISI U TOTIONHSIST KJIACCUUECKYIO
TEOPUIO «Pa36UTHIX OKOH» ITOJIOKEHMEM O TOM, YTO QYHKI[MOHATbHbIN, aAATITUBHBI 6€CIIOPSIIOK MOXKET
BOCIIPMHUMATHCSI COOOIIECTBOM KakK IpuemMsemMast IpakTHKa, He CHIYKAIOIas, a B HEKOTOPbIX acleKTax
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MOBbIIIAIONIAS OINyIleHMe KoMdopTa 1 00UHOCTH. [Ipakmuueckas 3Hauumocme. PesyabTaThl UCCTen0-
BaHMsI MOTYT OBITb MCITOMb30BAHbI TP pa3paboTKe CTpaTeruii MOBbILIeHNsI 6e30MacHOCTH TOPOICKOM
Cpenibl, OPMEHTMPOBAHHBIX HA YUYAIYIOCS MOJIOZIEXKb, B TOM UNMC/Ie B YHUBEPCUTETCKUX FOPOAKAX UM KaM-
mycax. BbisiB/ieHHbIE 3aKOHOMEPHOCTY TO3BOJISIIOT KOHKPETU3UPOBATh MPUOPUTETHI YIIPABIEHUYECKUX
pellleHuii: onepaTMBHOE YCTpaHeHMe MOCIeACTBUI NeCTPyKTMBHOTO BaHAaau3Ma (pa3OouThie CTEKIa,
CJIOMaHHbIE OCTAHOBKM), PETYIMPOBAHME CEMUOTUYECKOTO KIMMaTa (yiaaeHue arpecCMBHOTO U TIPOTH-
BOTIPABHOTO KOHTEHTA), a TAKKe JIErUTUMAalMst BOCTPe60BaHHBIX MOJIOEXKbIO aJallTUBHBIX M3MEeHeHMii
Cpefibl Yepes IMaor C COOOIIeCTBOM.

Kniouesste co6a: CTyneHTbI, BAHIAIM3M, FOPOCKAs Cpefia, CyObeKTUBHAs 6e30MacHOCTb, CTYIeHYecKast
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Abstract. Introduction. The relevance of this study stems from the increased vulnerability of student
youth, as a social group, to environmental risks. Vandalism of urban spaces can significantly affect in-
dividuals’ subjective sense of safety; however, this phenomenon remains insufficiently researched. Aim.
The present study aims to examine the perception and evaluation of vandalism in the urban environ-
ment from the perspective of student youth, taking into account their experiences of safety within a
metropolitan context. Methodology and research methods. The study was conducted using a sociological
questionnaire developed by the authors, comprising sections designed to assess social well-being, a mul-
tidimensional evaluation of safety (physical, psychological, and social), perceptions of vandalism, and so-
cio-demographic characteristics. The sample consisted of 807 respondents aged between 14 and 35 years
(mean age 18.48 years), all of whom were students at colleges and universities. Data were analysed using
JASP version 0.96.0, employing descriptive statistics, frequency analysis, one-way analysis of variance
(ANOVA), Student’s t-test, and Pearson’s correlation coefficient. Results. It was found that 88% of student
youth hold a negative or nuanced attitude towards vandalism, while 12% display tolerant attitudes. A
consistent pattern emerged: an increase in tolerance towards vandalistic behaviour is associated with a
statistically significant decrease in perceptions of both the physical and social safety of the urban envi-
ronment. Pronounced gender differences were observed: girls identify a broader range of phenomena as
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vandalism and perceive them more acutely as threats (p < 0.01). Correlation analysis revealed two pat-
terns of relationships: destructive forms of vandalism (such as broken windows and damaged infrastruc-
ture) correlate negatively with safety indicators, whereas instrumental acts of vandalism (such as worn
footpaths and passages through fences) correlate positively with illumination and the sense of social
community. Scientific novelty. For the first time in a Russian youth sample, the differentiated structure of
the perception of vandalism in the context of safety has been empirically validated. This study broad-
ens the theoretical understanding of the heterogeneous impact of various forms of vandalism (destruc-
tive, instrumental, symbolic) on subjective safety assessments, refining and supplementing the classic
“broken windows” theory with the proposition that functional, adaptive disorder may be perceived by
the community as an acceptable practice, which does not diminish - and in some respects enhances
- the sense of comfort and community. Practical significance. The results of the study can inform the
development of strategies to enhance the safety of urban environments, specifically targeting student
populations, including those in university towns and on campuses. The identified patterns enable the
prioritisation of managerial decisions: the prompt remediation of the effects of destructive vandalism
(such as broken windows and damaged bus stops), the regulation of the semiotic environment (removal
of aggressive and unlawful content), and the legitimisation of adaptive environmental changes requested
by young people through community dialogue.

Keywords: students, vandalism, urban environment, subjective safety, student youth, perception of
threats, broken windows theory, psychological safety, destructive behaviour, instrumental vandalism,
urban risks, social community
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BBepeHue

CrymeHueckasi MOJIOZEKb — OHA M3 Hambojee COIMaIbHO YS3BMMBIX KaTe-
ropuii HaceleHus. DTO CBSI3AHO C IEJBIM PSAOOM (aKTOPOB, HAUMHASI OT HU3KOTO
YPOBHS JOXOZOB U BBICOKOJ 3aBUCMMOCTY OT BHEITHMX MCTOYHMKOB (DMHAHCUPOBA-
Hust (pMHAHCOBOE obecIieueHye, IIOCTYITAakIee OT POAUTENIe, CTUTIEHAMN 00pa30-
BaTeIbHbIX OpraHM3alMii U TP.), IOBBILIEHHO MOABEPKEHHOCTY IKOHOMUYECKIUM
pUCKaM ¥ TIOBBIIIEHHOW YYBCTBUTENbHOCTM K BHEIIHMM KpU3McCaM, 3aKaHUMBaS
SKUTUIIHBIMU  TIpo6GJieMaMy, CBSI3aHHBIMM C Ilepee3moM B APYroil HaceleHHbI
ITYHKT 1151 06yuennst u 1p. Takke, o MHeHMIo B. V. UympoBa ¥ KOJIIeT, Ha COLM-
aJbHYI0 6€30IMacHOCTh CTYIEHTOB BJIMSIET U IJIUTEIbHOE MPOXKMBAHME B YCIOBUSX
TTOBBINIEHHON TPAH3UTUBHOCTY OOIECTBA, BHI3bIBAIOIEN BHICOKMI YPOBEHD COIV-
aJIbHOT'O CTpecca, OCTpble 3MOLMOHA/IIbHbIE peakluy Ha colyalbHble caBuru [1].
CoBpeMeHHbIEe CTYEHTbI 3a4aCTYIO CBSI3bIBAIOT CBOE Oy[yIliee ¢ BOSHMKHOBEHUEM
IIMPOKOTO CIIEKTPa PUCKOB, TPOTHO3UPYS HACTYIUIEHNME UX C GOJbIIeii BepOSITHO-
CTBbIO, UeM MO3UTUBHBIE MCXOAbI, KAK 3TO MOKAa3aHO B ucciaenopanuu 5. B. Inakos-
CKOJt U coaBTOpPOB [2]. HeraTuBHOE Oymylee, BbICOKME aKaJeMuUueCKye Harpy3Ku,
HapylieHus: B 06pase sKM3HU IIPUBOASIT K TOMY, UTO KaK MUHUMYM TPETh CTyIeH-
TOB MEePEXMBAIOT CTpecc (UTO MOATBepsKAaeTcsl Kak uccmenoBanuem K. Wunsch et
al. Ha 3apyOeXHOII CTyIeHUeCKOi1 BEIGOPKE [3], TaK U pe3yabTaTaMu, OTyIeHHbIMU
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E.N.Kyty30Boii, 1. A. UepHsieBbIM IPU U3YUEHUN POCCUICKUX CTYLEHTOB [4]); risiTast
YacTh CTYIEeHTOB, 110 JaHHBIM S. Pereira et al., MCTIBITBIBAET TPEBOTY U JIeTIPECCUIO
VU MMeeT CI0XKHbIe TICUXUaTpuuecKye NMarHo3sl [5], UTO TPUBOAUT K CHUDKEHUIO
KauecTBa >KM3HU [6], TIOBBIIIAET X YYBCTBUTEIBHOCTh K HeraTMBHBIM (aKkTopam
BHeIITHEel cpeJibl, CIIOCOOCTBYET HapYIIeHNIO TICUXOIOTYeCKO 6e301acHOCT.

U 31ech ONHMM M3 HESIBHBIX, HO B JOCTaTOYHOJ CTeIIeHM 3HaUMMbIX HeraTuB-
HBIX (aKkTOpPOB, Kak oTMeyvaloT O. B. Kpy:kkoBa, 1. B. BopobreBa 1 4. [TeriH1KOBa, BbI-
CTyIaeT BaHJAAM3aIMs TOPOJICKON Cpefbl, M3MEHSIONAsI ee KauecTBO, KoMmbopT u
ypoBeHb 6e30macHocTy [7]. CTOKHOBEHME C BAaHAAIM3MPOBAHHBIM ITPOCTPAHCTBOM
B TOPOJICKOJ Cpefie 3a4acTyIO CONPSDKEHO C ITepekMBaHMeM TPEBOTIY M OITaCeHMI IT0
MOBOAY HAapyLIeHNsT MepCOHATBHON U 0OIeCTBEHHO! 6e30MacHOCTH, KaK 3TO TI0-
KasaHo B muccoiegoBauuy H. Hirtenlehner u coaBTOpoB [8], MOCKONIBKY BaHAAIN3M
HampsIMYyIo accorumpyercs, mo MaHeHuto M. Halsey u A. Young [9], ¢ KpUMUHATbHbI-
MM aKTaMy, HapylleH)eM HOPM ITOBelleHMs], CHVDKEHMEM COLIMaJbHOTO KOHTPOJIS
" O6IIMM YIIaJIKOM KayecTBa Tepputopum. OTOeNbHO CTOUT OTMETUTb HETaTUBHOE
BIMSIHME BaHAAJIbHO HAHECEHHBIX TEKCTOB, COIEpXalluX B cebe TOIUTUYECKVe
JIO3YHTU, OOCII@HHYIO JIEKCVKY, 3IeMEeHThI SKCTPeMM3Ma U VHbIe COUMATbHO-KY/Ib-
TypHbIe yrpo3bl. Kak 6but0 o6HapykeHo O. B. KpyskkoBoit [10], mogo6HbIE TEKCTHI
SIBJISIIOTCSI HE TOJIBKO HEIPOM3BOIbHO CYMTHIBAEMbBIMU M 3alIOMMHAEMbIMM, HO U,
10 pe3ynbraTam uccienoBanus M. P. BabukoBoii ¢ coaBT. [11], BbI3bIBAIOIIMMU TIpe-
MMYIIECTBEHHO HETaTUBHbIE Peaki[MK Y HabImonaTene.

B mociennee Bpems MOCTeNEHHO pacTeT YMCIO MCCIeNOBaHMI BaHAANM3Ma,
rpacdnTy, HeCAHKIIMOHMPOBAHHOTO CTPUT-apTa B TOPOZICKOIL Cpesie, paCKPhIBaI0-
IIMX aCIeKThl BOCIPUSITHS AHHBIX SIBJIEHMI, B TOM 4MC/Ie NPefCTaBUTENSIMU CTY-
IeHJecKoii Moioaexku. Tak, B pabote V. C. IIIBMHAT MOKa3aHO, YTO He Bce rpaduye-
CKMe 00beKTbl, CO3aHHbIe B hopme TpadGUTH UM CTPUT-apTa, BOCIIPUHUMAIOTCS
OJTHOPOIIHO ¥ OIHO3HAUHO XuTensmu ropoaa [12]. TIpu sTom, Kak 06HapYKEHO B
uccnenosanuy O. B. Kpy>kkoBoJi, BocIipyHMMaeMble BaHAAaIbHO HaHECEHHbIe TeK-
CTbI B YCJIOBUSIX PeabHOM FOPOJCKOIL Cpe/ibl He TOMbKO JOCTYITHBI AJ1S1 CUMTBIBAHMS,
HO ¥ IOCTATOYHO XOPOULIO 3aIIOMMHAIOTCS AaXKe IPU OAHOKPATHOM IIPebsIBIeHUN
[10]. A. Gartus u L. Helmut B Xome IO/IeBbIX SKCIIEPUMEHTOB OOHAPYKMUIU, UTO
6osibIII0e 3HAYEHME )1 BOCTIpUsITHSI TpaddUTH MMeeT KOHTEKCT: Ha Y/IuIle JaHHbIe
00BEKTHI BOCIIPUHVMAIOTCSI ¥ OLEHUBAIOTCSI 60Jiee MO3UTUBHO, YeM eC/IV OHU pac-
MIOJIO’KeHBI B My3€efHOM IpocTpaHCTBe [13]. Tem He MeHee BOIIPOCH! 6@30MaCHOCTH
BaHAAIM3UPOBAHHONM Cpelbl TOpPoAa AJil CTyJeHUeCKO/ MOJIOLEXM MO-TIPEXXHEMY
OCTaIOTCSI HEJOCTAaTOYHO M3yUYEeHHBIMM.

Llenplo MccIeAoOBaHMS CTAA0 M3ydeHMe BOCIPMSITMSI M OLEHKM BaHIAIbHBIX
npeo6pa3oBaHmii B TOPOACKOIL Cpejie C MO3UIMU CTYAeHUYECKO MOJIOIEXN B KOH-
TEKCTe TIEPEeXVBAHUS €10 COCTOSTHMS 0e30MacHOCTM B Merarionuce. JToCTuskeHue
LieJIM MIpeJIIosiarauao MOMCK OTBETOB Ha CJIelylollye MCCaeq0BaTelbCKe BOIIPOCHI:

1. KakoBo OTHOLIIEHME CTyeHUeCKOV MOJIOAEeX) K BaHAANN3MY U KaK B KOHTeK-
CTe 3TOT0 OHM OLIEHMBAIOT 6€30ITaCHOCTH FOPOACKON CPebI?
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2. PasnuuaeTcs v OTHOIIeHME K BaHAAMM3MY U OIleHKa 6e30T1acHOCTY TOpPO/i-
CKOJ cpefibl Y IOHOLIEN U AeBYIIeK CTYIeHTOB?

3. CylllecTBYeT Ji B3aMMOCBSI3b MEKIY TeM, KaK CTyJeHuYeckasi MOJIO[IeXb Olie-
HMBaeT 6€30MaCcHOCTb TOPOACKOM Cpeabl M BaHIAIMU3M?

Vicxopst U3 TIOCTaBJIEHHO eIV U MCCIeIOBaTeIbCKUX BOIIPOCOB, Obla chop-
MY/JIMpOBaHa CIefyiollasi OCHOBHAsI TUIIOTe3a MCCIeNOBAHMUS: OTHOIIEHME CTy-
JIeHUeCKO/ MOJoAeXy K BaHIOAIbHBIM IIPe0OpPA30BAHUSM TOPOACKONM Cpembl
InddepeHIMPOBAHHO CBSI3aHO C CYOBEKTMBHBIM BOCIPUSITMEM 6€30IacHOCTM.
[TpenmonaraeTcs, 4YTO IeCTPyKTUBHBIe HOpMbI BaHAaAM3Ma OYAyT OTpUIIATETbHO
KOPPeIMpPOBaTh C OIleHKaMy (HU3UUeCKOii, ICUXO0JIOTMIECKOii U CoLMaNIbHOI 6e30-
MaCHOCTY, B TO BpeMsI KaK MHCTPYMEHTaJIbHbIE U afallTUBHbIE (DOPMbI MOTYT ObITh
He B3aMMOCBSI3aHbI C CYOBEKTUBHBIM BOCIPUSITIIEM 6€30TIaCHOCTH.

OrpaHnyeHus NpeCcTaBJIeHHOTO UCCAeN0BaHys CBSI3aHbl KaK C HAIUUYMEM pe-
TMOHAIBHOM crienKY U KyJIbTYPHOTO MHOT000Opa3us UCCIelyeMOro Merarosmca
(EkaTepmHOypra) u CTyIeHTOB, O0yUYaOIINXCs B HEM (B YaCTHOCTHU, UCCIeJOBaHME
He TIpejirnosaraao yueta ¢akToOpoB HallMOHATbHOCTHU, PETUTMO3HON TTPUHAJIEXKHO-
CTU, HATIpaBJIeHNsT TPodeccMoOHaTbHOT0 06yUeHMs), TaK ¥ OTHOCUTEIbHOM HepaB-
HOMEPHOCTH pacIipe/iesieHy s BBIOOPKY 110 (haKTOpPYy IT0JIa, YTO YACTUIHO KOMITEHCH -
pyeTcs CyleCTBeHHBIMY 00beMaMy BHIOOPOUHBIX COBOKYITHOCTE U ITPUMeHeHeM
0ojiee TOYHBIX METOMIOB IapaMeTpPUUecKOii M MHOTOMEPHONM CTAaTUCTUK, a TaAKKe
BBISIBJIEHMEM B paMKax BTOPOTO MCCIeq0BaTeIbCKOTO BOIpoca ponu (akropa rnomia
B OIl€HKe BaHOa/lK3Ma U 6e30IMTacHOCTY B TOPOICKOI cpene. OToenbHOe orpaHnye-
HIMe UCCIeIOBaHMs CBSI3aHO C ITpeobiialaHyeM B BBIOOPKE CTYIEHTOB ITpeCTaBUTe-
Jiei 6oee MytamIuX Bo3pacToB (18—21 rom), omHAKo JaHHAst 0COGEHHOCTh OTpaska-
eT crenn@uKy BO3pacTHOTO pacIipefe/ieHus] CTyleHuecTBa (KaK I[eJeBOi TPYIIIIbI
MpeCcTaBIeHHOIO MCCIeI0BaHMs), 00yUaloerocs: B CCTeMe cpeqHero npodeccu-
OHAJILHOTO (Bo3pacT 15—19 jieT) u BhICIIEro o6pasoBaHus (cpemHuii Bospact 23,5
seT"). Takoke orpaHMYeHMS CBSI3aHbI C IMMUTAMU U3MEPUTEIbHBIX BO3MOXKHOCTET
AQHKEeTMPOBAHMS KaK OCHOBHOTO MeTo/a c6opa JaHHbIX.

O630p NUTEepaTypbl

[MoHsiTHE 6€30ITacCHOCTH B MOC/IeIHME TOAbI CTAHOBUTCS OJHMM U3 L€HTPasb-
HBIX B IICUXOJIOTUYECKUX U TTeJarornueckux mccienoanusx. JI. 10. Cy66oTuHa -
IIeT: «JaHHOE TOHSTME OTpakaeT BasKHEHIIYI0 TPaHb COOCTBEHHO IMCUXUYECKUX
TIPOSIBJIEHMI U IMYHOCTHBIX CBOICTB. OlyieHue cebst B 6e30MacHOCT CTAHOBUTCS
omnpenesionM GakTOpOM pe3yabTaTUBHOTO ITOBeIeHMS B TI0OBIX chepax sKMU3HMA,
B IIPUHSITUU PeIIeHNi, B MOTUBaLuK BbIObOpa U T. T.» [14, c. 38]. U 3mech Ha mep-
BbIi1 IVIAH BBIXOOUT MMEHHO IICHMXO0I0TMUYeCKIMI1 aCIIeKT 6€30MacHOCTH, CBI3aHHbI C
BOCIIPMHMMAEMbBIMM YTPO3aMU, pEaKIUSIMM Ha HUX JIMUHOCTU U €e pecypcamm Ajisi
yCTpaHeHMs MOC/eICTBIII HeTaTUBHOTO BO3eiCTBUSI.

1 B MuHOGpHayKy Has3Balu CpegHMii BO3pacT crymeHTa B Poccum. Pexkum mocryma: https://ria.ru/20260113/
student-2067492165.html (mata o6pamienns: 07.05.2026).
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Toponckasi cpema — TpPagMLIMOHHO pAacCMaTpUBAaeTCsl He TOJBKO Kak IMpo-
CTPaHCTBO BO3MOSKHOCTe, HO M KaK IPOCTPaHCTBO, aKTUBHO HaChIII[eHHOe pa3-
HOOGpa3HbIMM BbI3OBAMM U YTPO3aMu IS UyejoBeka. Kak cripaBeijiMBO OTMeUaoT
T. B. Ipo6bIiiieBa 1 KOJUIETY, B COBPEMEHHOI IICUXOJIOTUY CYIIEeCTBYET YCTOSBIIAsCST
TeHIeHIMS UCCIeIOBaHMSI TICMXO0JIOTMUECKMX acleKTOB B3auMOZEeiCTBHUS C TOPOJ-
CKOJ1 Cpefioit B KOHTEKCTE MepekBAEMOTO KUTEISIMM AMCKOMMOPTA U MHBIX Hera-
TUBHBIX CJIEICTBUI KU3HEAESTETbHOCTY B YCJIOBUSIX ropoga [15]. Cpepyt Hanbosee
3HAYMMBbIX YTPO3 U MUCTOUHMKOB CTPecca JIJIs KUTeei KpyImHbIX roponoB A. Afable et
al. yrassiBatoTcst (paKTOPbI 3aTpsI3HEHMS BO3/TyXa, IITYM, BICOKUIT TpaduK, BpeMeH-
HbIe 3aTpaThl, IPECTYITHOCTD, & TAKKE YaCTble MEKIMYHOCTHbIE KOHQINKTDI; IPU
9TOM ITOIUEPKUBAETCS, UTO Hambosee cepbe3Ho JaHHble (PaKTOPbI BO3AEICTBYIOT
Ha COLIMAJIbHO He3alluIeHHble ¢1ou HaceneHus [16]. Kak cuurator A. A. AHTUIIOBa
n E. H. KacapkuHa, B OIpeJieJIeHHO CTeNeH K JaHHO KaTeropuy MOKHO OTHECTU
U CTYIEHTOB, OOYUaroIIMXCs B Meraroaucax, 0CO6eHHO MHOTOPOIHMX (COCTaBIISIIO-
myx He MeHee 30 % OT 00IIEro UMcia CTyIeHTOB B PD), y KOTOPBIX ellle HET YCTO-
SIBIIUXCS CTIeMdUUecKUX afanTaluu K TOpoACcKoii cpeme 6ombiioro ropoaa [17].

0. 10. 3otoBa u JI. B. TapacoBa OIMMCHIBAIOT TICUXOJIOTUUECKYIO 6€30T1aCHOCTD B
TOPOJICKOJ Cpefie KaK COCTOsIHMeE, TP KOTOPOM YAOBJIETBOPSIIOTCSI OCHOBHbIE ye-
JIoBeYecKue IOTPeOGHOCTY B CAMOCOXpaHEeHUH, OTpaskalollee CTereHb MCUXIIeCKoii
CTaOMILHOCTHU JIMUHOCTHM, UTO OIpeIe/iIeT BO MHOIOM peakIMio YeJoBeKa Ha pas-
HOOOpa3HbIe CpeoBbie CTUMYJIBI [18; 19].

Eme B pa6ore J. Q. Wilson u G. L. Kelling 65110 yKa3aHo, YTO YMCTOTA U TIOPSIIOK,
OTCYTCTBME HECAHKI[MOHMPOBAHHBIX MOBPEXIEHMI 3JIeMEHTOB IrOPOACKOI Cpefbl
CITOCOOCTBYIOT UYBCTBY Ge3omacHOCTH skuTeseit [20]. B 6oee mosmHux mccaemnoBa-
HUSIX (Harpumep, B pabote L. Yuan M COaBTOPOB), MIPUMEHSIIOIINX COBPEMEHHbBIE
aHaJIUTUYECKMEe MeTOIbl paGoThI C GOMBINMMM JAaHHBIMM, COOMPAEMBIMU PasInd-
HBIMM CHMCTEMaMU Ha YIUIaX TOPOa, ObIIM OMMCAHbI U MHbIE 3HAUMMbIe (aKTOPBI,
MHTEPAKTUBHO OTpefessiolIye mepexxuBaHme 6e30macHocTu ropoxkanamu [21]. B
yacTHOCcTH, N. Abdul Malek 1 M. Manohar 6b1710 06HapY>KeHO, UTO 3eJIeHble Haca-
SKOEeHMST M IM3aiiH YJIull, TO €CTh BU3yaJibHOe HaroJHeHMe MPOCTPaHCTBa, UX CO-
XPaHHOCTb WJIM TOBPEXIEHHOCTh BaHIATbHBIMM IIPe0OPA30BAHUSIMM OKA3bIBAIOT
oIpesielieHHOe BJIMSIHME Ha BOCIpPUSITHE Ge30MacHOCTM JKUTeNsIMM ropopa [22].
TakuM 06pa3soM, JIOTMUYHO YTBEpPKIaTh, UTO BaHIAJTbHO M3MEHEeHHas ropojcKasi
cpefa, B TOM UMCJie OMVChIBA€Masi B TEOPUM «pa3bUThix OKOH» [20] KaK MpUUMHA U
CJIeAICTBME BOCTIPUSTHUSI HAPYIIEHHOTO MOPSAKa, OyaeT MPUBOAUTD K HAPYIIEHWIO
TICUXOJIOTMYECKOI 6€30ITaCHOCTH B IIPOCTPAHCTBE TOPOJA.

Banpann3m Kak HeCaHKIMOHMPOBAHHAsI aKTUBHOCTb CyObEKTa 10 M3MEHEHUIO
06BEKTOB ¥ 3JIEMEHTOB T'OPOACKOTO IIPOCTPAHCTBA B COBPEMEHHBIX Meraroaucax
BCTpeuaeTcst JOCcTaTouHO yacTo. Kak ormeuator K. Mumford u A. Power, BaHmanusm,
OyIyuM «BUOMMOI HEBUIMMKOII», 3a4aCTyI0 CTAHOBUTCS IIPUBBIYHBIM (DOHOM T'O-
POIICKOV SKM3HM, OTHAKO TIPYU BOCIPUSTUM aCIEeKTOB 6e30MacHOCTY BBICTYIIAeT
MapKepOM MOTEHIMAIbHbIX YTPO3, HAIIPMMeP He6IaromoayIHoi KpUMMUHOIOTYe-
CKOJt 06CTAaHOBKM, ITPOBOLIMPYS JKelaHMe repeexaThb B Ipyroii paiion [23]. T. Baker
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u L. Wolfer mosicHSII0T, UTO JaHHAas ITO3ULIVSI BIIOJIHE 0OBSICHMMA, ITOCKOIbKY COBEp-
IIeHNe TeCTPYKTUBHBIX BaHIAJbHBIX aKTOB UACTO COIPSIKEHO C YIIOTpeOaeHreM
MX CyObeKTaMM ajKOTOJISI M HAPKOTUMUYECKUX CPENCTB, UTO TAKKe COMPOBOKIAETCS
HacUIbCTBEHHBIMU NpecTyrieHusiMu [24]. Hanpumep, 1. Gargiulo ¢ coaBTopamu ¢
IeATeIbHOCTHIO BaHIA/I0B CBSI3bIBAIOT BbIOPOIIEHHBIN MYCOpP, Pa3OUThIe CTEKIISTH-
Hble OYTbUIKM, KOTOPbIE MOTYT IMPEICTAB/STh OTIACHOCTD JIJIs JTIOJIEI 1 JKMBOTHBIX B
MIPOTY/IOYHBIX 3€JIEHBIX 30HAX FOPO/Ia IIPU 3aHITUM (PU3NIECKON aKTUBHOCTEIO [25].
B cuy aTOrO He TONBKO BaHAAMM3M, COBEpIIIaeMblil U3 XyIUTAaHCKUX TOOYKIeHMIA,
HO ¥ TpadduTH MOTYT BOCIIPMHMMATHCS KaK MapKepbl yIpo3bl. B McciemoBaHmum
S. Abdul Rashid 1 coaBTopoB mpu orpoce 120 skeHIIWH 6bI7I0 06GHAPYKEHO, UTO 80 %
M3 HUX Ha3BaM Mycop U rpadduTy MpUUMHON CHYDKEHUST YyBCTBA 6€30TacHOCTH,
OTHAKO Ha TOBeJEeHUYeCKOM YPOBHE B paMKax IOJEBOTO HAOGTIOJEeHNS peakuys Ha
3TU CTUMYJIBI He OblyIa TOATBepsKAeHa [26].

Kaxk ykassiBator M. Halsey u A. Young, siBleH1re BaHIaaM3Ma M YaCTHOTO €r0
nposiBjieHust — rpadpduTu HeomHOpoaHO. He Bce HeCcaHKIMOHMPOBAHHbBIE TTPeE06-
pa3oBaHMsI TOPOMCKON Cpelbl COBEPIIAIOTCS B CUIYy arpeccuy, XyJAUTaHCKUX TI0-
OY>KIEHMI MM BBICTYTAIOT KaK COMYTCTBYIOMME 3G (dEKThbI OT APYTUX MPeCTyIlIe-
Huii. S. Abdul Rashid 1 xomteru npencraBsor rpadduUTy Kak 0COO6YI0 CYyOKYIbTYPY,
NpeJiararllyo CBoe BUeHMEe 3CTeTUKM TOPOACKOro IIPOCTPAHCTBa [9] U oTpaxka-
IOIIYIO He TOJIbKO B COLIMATbHOM (KaK OOJBIIMHCTBO CYOKYJIbTYpP), HO U B pusmye-
CKOM, U B CMbICJIOBOM ITPOCTPAHCTBE TOPOAA (UTO MOATBEPKAAIOCH ITPU UCCIIeN0-
BaHMM BOCIIPUSITUSI, MHTEPIIpEeTAllMM U OLIeHKM BaHOAJIbHO HaHECEHHBIX TEKCTOB
SKUTEISIMY Merarojmca B Hammx 6osiee paHHUX mcciaenoBanmsx [10; 11]). [paddu-
TU VIMEeT CYIeCTBEHHBIN MOTEHIINAT BO3E/CTBUSI Ha YYBCTBO 6€30ITaCHOCTY KaK
yepe3 HeCAHKIMOHMPOBAHHOe (H13NUecKkoe M3MeHeHe 00beKTOB TOPOACKOI Ccpe-
Ibl, TAK U Yyepe3 BU3yalbHO-COLEPKATEeIbHO-CMbICIOBOE HarnosHeHue. C mo3uumumn
Ha6mogaTens rpagGuT He SIBISIETCS OMHOMEPHBIM KOHCTPYKTOM, UTO OIpemessi-
eT pa3januus B peakiuy Ha Hero. Kak BbIsiBIeHO B uccieqoBanum D. M. Austin u
C. Sanders, Ha BocIpusiTMe 6€30MaCHOCTY B OTHOLIEHUM rpadduUT BAMUSIOT TUID
rpaddutn (Hanbomee He6GE30MACHBIMIM BOCIIPUHUMAKOTCS rpadduTi, accoumumpo-
BaHHBIE C OAHAUTCKUMM TPYIIIMPOBKAMM, TOTAA KaK MAaKCUMAaIbHO 6e30ITacHbIMU
OII€eHMBAIOTCS TTIO3UTUBHBIE B CBOEM COnlepskaHuu rpadduT) 1 MHAMBUIYAJIbHbIE
XapaKTepUCTUKY HabMofaTes s, B TOM UKCIe ONbIT BURTUMM3auuu [27]. OnqHako B
MoC/IeHMeE TOIbI BCe vallle B paMKax pa3sHO0OpasHbIX MCCAeI0BaHMIT (HalIpuMep, B
pab6ore M. Stambuk 1 Kosier) mpocaexxuBaeTcs TeHAeHIMSI K BO3PACcTaHUIO ToJle-
PAHTHOCTM K CAMOBBIPAsKEHUIO YIMUHBIX XYIOKHUKOB, 1 BCe Oojiee MO3UTUBHOMY
OTHOIIIEHMIO K HECAHKIIMOHMPOBAHHBIM MypasaM, rpacdduTy, Teram u mp. [28].

B to ke Bpems O. B. Kpy>kkoBa u 1. B. Bopo6beBa CUMTAIOT, UTO CMBICJIOBOJ YPO-
BEeHb yTPO3bl, CUMTHIBAEMBIV TIPU BOCIPUSATUM rpadduTy CBSI3aH HE TOJIBKO C 3Jie-
MeHTaMu 3KcTpemusma [29] min 06CIeHHOI JIEKCUKOIA, TpaddUTH 1Mo CBOEi CyTH,
o mHeHMI0 N. Dukié¢, — 3T0 npoTecT mpoTMB chOPMUPOBABIINXCS HOPM ITOBEHEHMSI,
MIPaBWI, OTPAHMYEHMII ¥ perylaMeHTaluit, a TakoKe CONMATbHBIX MHCTUTYIINI, 00e-
CreunBaIInX Ux cogepskanue [30]. 9To 3asiBlIeHMe CTUXUITHBIX TPYIIIL O «IIPaBe Ha
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ropof», a 3HaUMUT M Ha BJIACTb B HEM, UTO MIOTEHI[MAIbHO HapyIIaeT 6€30MacHOCTb,
MpeTeHys Ha IPUOPUTET «BJIACTU YAUL» HAJ, BIACThIO 3aKOHA.

CrymeHuYecKasl MOJIOJIEXb B CUJTy OCOOEHHOCTEe BO3pacta U creruduku co-
BpeMEeHHBIX TEHJIEeHLMI coLuManu3aluy NoLBepraeTcs ONpefeNleHHbIM pUCKaM B
BaHIAJIM3UPOBAHHOJ TOPOICKOI Cpefie, YTO CBSI3aHO KaK C HOpMasu3aiuei JeBu-
AHTHBIX (OpPM IOBeIeHMs U MPUOOIIEHNS K HUM, TaK U C 0O0CTPEHMEM TPEBOIU
M CTPAaXOB, CBSI3YU C HEOOXOOMMOCTbIO IepeMeleHNs] B TOPOJCKOM MPOCTPAHCTBE
C MHOKeCTBEHHbIMM cllefaMy AedopMalOHHOTO U rpaduuecKkoro BaHIAIM3Ma.
Kpome Toro, mpuBbIYHO BaHIQIM3MPOBAHHAS TOPOJCKAs Cpefia CriocobeTByeT op-
MMUPOBaHUIO Y TIPEICTABUTEIEI MOJIOLOTO MTOKOIeHNUSI 630TBETCTBEHHOTO OTHOIIIe-
HMSI K TOPOJICKOMY U OOIIIeCTBEHHOMY MMYIIECTBY, a IIPY BaHIAIM3aINU 00bEKTOB
KYJIbTYPHO-UCTOPUUECKOTO 3HAUeHUS — TIPUBOAUT K Pa3MbIBAHUIO U UCKAKEHUIO
MCTOPMUYECKO IMaMsITH, KaK Ha 3TO CIIpaBeIMBO yKasbiBawoT JI. B. KopobuiipiHa
¢ coaBT. [31]. Tem He MeHee KCCIeIOBaHNE CYOBEKTMBHOIO BOCIIPUSTHUS Ge3omac-
HOCTMU TOPOJCKOI Cpefbl CTYAEeHTaMM B KOHTEKCTe OLIeHKM U MX TOJePaHTHOCTU K
pasnuuHbiM hopMaM BaHIaaM3Ma M03BOJsIeT KOHKPETU3UPOBATh PUCKU U YTPO3bl
BaHAAJIbHBIX IIPe0OpPa30BaHMii TOPOICKOTO MTPOCTPAHCTBA MIJIST CTYIEeHYECKO MO-
JIOEXM.

MeToponorusa, Matepuanbl U MeToAbl

MeTomonorndeckuM OCHOBaHMEM [IJIsT cOOpa JaHHBIX BHICTYITUII KOJTMUYECTBEH-
HBIIi TIOIXO[T, OPMEHTUPOBAHHbIN Ha ITOTyYeHNe YMCIOBOM nHpopmanyu. B pamkax
IaHHOI MapaaurMbl Oblla pa3paboTaHa aBTOpPCKAasi KOMIUIEKCHAsI COLIMOJIOrmye-
CKasl aHKeTa, HallpaBJieHHasl Ha M3y4yeHre 0COOeHHOCTe BOCIIPUSTIS BaHAaIM3Ma
B KOHTEKCTe ITepekMBaHNS YyBCTBA 6€30TIaCHOCTH B TOPOJICKOI cpefie.

[portecc pa3pabOTKM MHCTPYMEHTApUSI OCYIIECTBJISUICSI B COOTBETCTBUM C
YCTAHOBJIEHHBIMM TIPOIeAypPaMM ¥ BKIIOUAJ B cebsl HECKOMbKO 3TaroB. Ha arare
KOHIIENTYyaaM3aly UCCIeIOBaTeIbCKOI MPobaeMbl 6bl1a chopMyIMpoBaHa Teo-
peTudecKkasi OCHOBA, OIIpeAesIsiioniasi KIoueBble KOHCTPYKTHI AJ1sT u3MepeHus. Jla-
Jiee OblJa OCYIIECTBIEHA OTepalMOHAIN3aLINSI UCCTIeI0BaTebCKUX TTOHSITHU, UTO
T03BOJIMJIO TIeEpeBEeCTY BbiJleJIeHHbIe TeopeTyecKyie KOHCTPYKTHI B CUCTEMY M3Me-
PUMBIX TIOKa3aTeselt C BbIAeJeHeM KOHKPETHBIX, HaO/MogaeMbIXx MapKepoB. [Is
peleHus JaHHbIX 33144 OCYIIEeCTBIISUICS MIOUCK MCTOYHMKOB B Oa3aX HAYUHBIX ITy-
6nukanmii: eLibrary; 'yt Akagemusi, ResearchGate, ScienceDirect. ['lmy6uHa mmomcka
B CMJTY Y3KOCTIELIMAAM3POBAHHO TeMbI OTpaHMYeHa He OblJ1a, OMHAKO ITpenouTe-
HIM€e OTIaBajoCch 60ee HOBBIM McTOUHMKaM 2020—2025 rr. my6amkaiyn. IToMCK mpo-
BOAWJICS TI0 KJTIOUEBBIM CJIOBAM «IICMXOJIOTMUECKast 6e30I1acHOCTh», «BOCIIPUHMMA-
emasi 6e30MMacHOCTb», <BAHIAIN3M», «IpaPOUTI», «BOCIIPUSITIE TOPOLCKON CPeIbI»,
a 0TO0P KOHKPETHBIX MCC/IeNOBAHMIT OCYIIECTBIISICS C IIPUOPUTETHO OpYeHTal-
eil Ha JaHHbIE II0 CTYIEHYeCKOI MM MOJIOJEKHOI BbIOOpKe. B pesynbrare 6Gblia
orpeeeHa CTPYKTypa aHKeTbI, ChOpMMUPOBaHHA 10 MPUHIIAITY «BOPOHKMU» U 06e-
CIIeuyBaoIast MocaeI0BaTeIbHbIN ITePEX0 OT OBIIMX BOITPOCOB O KAUeCTBe XKU3HU
B ropojie K KOHKPeTHBIM acleKTaM BOCIIPUSITUS BaHAaaM3Ma, U chopMyaMpOBaHbI
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BOIPOCHI. [lasee aHKeTa Mpolljia NUJIOTAKHYIO MPOBEPKY C MOCIeAyIolieii nopa-
OOTKOIi ¥ B UTOTOBYIO CTPYKTYPY MHCTPYMEHTapPUS BOIJIO 7 JIOTUYECKUX OJTOKOB:
BBeJleHNe B OMPOC U OlleHKA COLMAJbHOTO CaMOYYBCTBMS; MHOTOMEpHAas OlleHKa
6e30ITacHOCTY B TOPOMACKOI cpefie; aHaaM3 YacCTOThI ¥ SMOIIMOHAIBHOTO BOCIIPUSI-
TUSI aKTOB BaHAAIM3Ma; KOTHUTUBHO-OLIEHOUHOe BOCIIPHUSITHE BaHIa/IN3Ma; HOP-
MaTMBHbIE YCTAHOBKM U TTOBeJleHYeCKye acIliekTbl BOCIPUSATHS BaHAaAM3Ma; Aua-
THOCTVKA 00pa30B rOpOICKOJ Cpelibl Ha OCHOBE CeMaHTHYecKoro nuddepeHnmana;
coluaabHO-IeMorpaduueckuii 670k. ITocie anmpobaiym 6bi1a OnpeseaeHa mpole-
Ioypa c6opa JaHHBIX M afaTTallis aHKeThI 1Sl OHJIaifH-(popMaTa (TpoBefeHa KOM-
TJIeKCHas afanTalysi MeTOAMYeCKOTO MHCTPYMeHTapusl IJisl peanusanuu B uud-
pOBOIJi cpefie, B KQUeCTBe TEXHOJIOIMYEeCKOoli miaTdhopMbl BhIGpaH cepBuUC SHOEKC.
@OpMBbI, YTO OOYCIIOBIEHO €T0 AOCTYITHOCTBIO JJIST PECTIOHAEHTOB, CTAOMIbHOCTHIO
PaboThI IPY MaCCOBOM 3arOJTHEHMM M HATMUMEeM HEOOXOAMMOTO (QYyHKIIMOHAIA IJIST
peann3aium CJI0XKHOM CTPYKTYPbI aHKETBHI).

B uccinenoBanmum npuHsuio yyactue 807 peclioHOEHTOB B Bo3pacTe OT 14 mo
35 nmet (cpemHuii Bo3pact coctaBui 18,48 roga ripu 6 = 3,96), U3 HUX 536 KeHIIWH
u 271 MykKuMHa, TOJABIMIONIee GOBIIMHCTBO OMPOIIEHHBIX HE COCTOSAT B Opake
(95,4 %) u He uMeloT meteii (97,8 %). 3aHATOCTb YUaCcTHUKOB orpoca: 100 % obyua-
eTCsl B YUPEKIEHMSIX CUCTEMbI 00pa30BaHMsI (KOJUIEIKU U BY3bI), IIpu 3TOM 23,8 %
COBMeIAIOT yueby ¢ paboToii.

O6paboTka MaHHBIX OCYIIECTBJSJIACH TOCPEICTBOM CIEIMATV3UPOBAHHOTO
MaTeMaTUKO-cTaTucTudeckoro makre JASP 0.96.0. Mcrmonb30Baauch MeTOAbI Jec-
KPUIITUMBHOM CTATUCTUKM, YaCTOTHBIN aHa/ln3, OMHOMAKTOPHBIN IMCIEePCHOHHBIN
aHa/IM3, CPaBHUTEbHBIN aHA/IN3 (ITapaMeTpuueckuii t-kputepuit CTbrogeHTa AJ1s1
HECBSI3aHHBIX BBIOOPOK), KOpPpeISIIVOHHbIe aHaINu3 (KO3Gh(UUIMEHT KOPPEJISIIUI
r-IlupcoHa).

JlutTepaTypHOe peJaKTHMpOBaHMEe U KOPPEeKTypa TeKCTa OTHeNTbHBIX pa3feioB
OBV BBITIOTHEHBI C IPUMMeHeHeM MHCTPyMeHTOB DeepSeek.

Pe3ynbTaTbl UCccrieaoBaHUA

s oTBeTa Ha IepBbIii MCCIeIOBATENIbCKUIT BOIIPOC ObUT MPOBEINEH aHaIn3
JAHHBIX TEeCKPUIITUBHOM CTaTUCTUKM. Tak, MPOIEHTHOE paclipeneieHne OTBETOB
PECTIOH/IEHTOB Ha BOIIPOC O TOM, KaK B II€JIOM MOKHO OII€HUTh BaHIAIM3M IIpef-
CTaBJIEHO Ha PUCYHKe 1.
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Banann3m HU4EeM Helb3sl OlIpaBaaTh, 00IIECTBO
JIOJDKHO OOPOTBCS C HUM /

Vandalism cannot be justified under any circumstanc-
es; society must actively combat it

Banpanusm ObiBaeT pazusiM. U ecitu oqHu GOpMBI
HY)KHO IO/IaBJISATh, TO B APYTHX HET HUYETO TJI0X0ro /
Vandalism takes various forms. While some types must
be prevented, others may be considered acceptable
under certain circumstances

Ban/1an13Mm BIIOJIHE IOMYCTUM, €CIIH OH HaXOJUTCS B
OIpe/IeIeHHbIX paMKaX U HEe MelIaeT 00LIecTBy /
Vandalism may be considered acceptable only if it
remains within certain limits and does not disrupt so-
ciety

Puc. 1. luarpamMma MpoOIeHTHOTO pacrpeaeneHus 061ieli OleHKY BaHIaaM3Ma y
CTyJleHUeCKOI MOJIOLEeKU

Fig. 1. Diagram of the percentage distribution of the general assessment of
vandalism among students

CoOTBeTCTBEHHO, TTIOUTH MOOBMHA OMPOIIEHHBIX OTPUIIATETbHO OTHOCSTCS K
TIPOSIBJIEHMSIM BaHOa/IM3Ma B TOPOJICKOI cpefie, CUMTAasl, YTO OH He AOTYCTUM U He-
06X0IMO JenaTh BCe BO3MOXKHOE IO ero MpefoTBpalleHnio. 39 % cTymeHYecKon
MOJIOZIeKM JOMYCKAIOT CYyIeCTBOBaHME B TOPOACKOM IPOCTPAHCTBE OTHENbHBIX
dbopm BaHpanMama, HO YKa3bIBAlOT HA TO, YTO IO OTHOIIEHNIO K HEKOTOPBIM €ro
BapMaHTaM TaKke Heo6XOmMMO 3aHMMAaTh KaTETOPUUHYIO MO3UIIVIO HEITPUHSITHUS.
U Tonbko 12 % toHoIIel U JeBylieK CTYIeHTOB JIOSTTbHO BOCTIPUHUMAIOT HeCaHK-
IIMOHVPOBAHHOE M3MeHeHYe 00beKTOB rOPOJICKOI cpefie, TIPY YCIIOBUM, UTO OHO He
HaHOCUT Bpe/ia 00IIeCTBY.

Iayee ObUT IMPOBEIEH OJHO(PAKTOPHBIN IMCIIEPCUOHHBIN aHA/N3, e B Kavue-
CTBe IPYIIMpYIolIeit mepemenHoii (pakropa) 6611 BBIGPaH BapyaHT 00IIeli OlleH-
KU BaHAAMM3Ma, a B KaueCTBe CpaBHMBAeMbIX TlepeMeHHbIX BbICTYIIMIM ITOKa3aTe-
Ji1 6€30TIaCHOCTM B TOPOJICKOI Cpelle C TOUKM 3PEeHMST YUaCTHUKOB MCCIeOBAHMSI.
Takum o6pa3om, 66110 CHOPMUPOBAHO TPU CPABHMBAEMBIX MEKAY COOOV TPYIIIIbI:
1 rpynmna - crymeH4Yeckasi MOJIOAEeXb C KaTeTOPMUHO HEeraTMBHBIM OTHOIIIEHMEM K
BaHIAIM3MYy (n = 392 pecrioHieHTa); 2 TPYIINa — CTyJeHuecKast MOJIOAEXb ¢ nudde-
pPEeHLIMPOBAHHBIM OTHOILIEeHMEM K BaHZanu3My (n = 318 peCioHIeHTOB); 3 rpy1ma
— CTyJeHuYeCcKasi MOJIOZEeXb C JIOSITTbHbIM OTHOIIIeHMEeM K BaHganusmy (n = 97 pe-
CTIOH[IEHTOB) (Tabmuua 1).
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Ta6muia 1
Pe3YJII)TaTI)I OVICIIEPCMOHHOTIO aHa/IM3a
Table 1
Analysis of variance (ANOVA) results
CpenHue 3HaYeHus /
b, ypo-
Ilepemennsie / Variables F :;;':):::-/ Mean values
p-value 1 rpynmma/ | 2 rpynma/ | 3 rpynma /
1st group | 2nd group | 3rd group
Otienka ¢Gu3uveckoit 6e301MacHOCTH:
OCBelleH)e ropoja B TEMHOe Bpems 6.645 0.001 3,827 3629 3493
cyTOK / Assessment of physical safety: ’ ’ ? ’ ’
street lighting at night
Ouenka ¢Gu3nueckoit 6e301acHOCT:
6€3011aCHOCTD TOPOSKHOTO IBMKEHMS 4,601 0,010 3,864 3,742 3,464
LIS TIeLexonoB / Assessment of phys-
ical safety: road safety for pedestrians
OleHKa COIaibHOI 6e30MacHOCTH:
HM3KasT KOHQIMKTHOCTb U arpeccuB-
HOCTD, KOMMYHMKAIIIL MEXLY JIOAL™ | ¢ 749 0,003 3,819 3,541 3,454
mu / Assessment of social safety: low
level of conflict and aggression in com-
munication between people
O1leHKa COLMAIbHOM 0e30IacHOCTM:
Hajauuue 06H_[HOCT-]/I u no-zmepmkn 2,739 0,065 3 462 3,258 3,237
/ Assessment of social safety: sense of
community and support
O6miast oueHka ¢usnyeckoit 6e30-
niacHoctu / Overall assessment of phys- 4,581 0,011 3,601 3,524 3,299
ical safety
O61ast oLleHKa CoIManbHOIL 6e3omac-
Hoctu / Overall assessment of social 4,847 0,008 3,667 3,500 3,392
safety
O6uras oneHka 6ezonacHocty / Over- 4,665 0,010 11,028 10,709 10,275
all assessment of safety

WHTepecHO, UTO MpodwIn CpegHMUX 3HAUEHMI BCeX MepeMeHHbIX, MMEeIOIIX
CTATUCTUYECKN TOCTOBEPHBIE Pa3INUMsl, MMEIOT OJMHAKOBYI0 3aKOHOMEPHOCTb —
HanbojIee BbICOKO OIIEHMBAIOT OE30IIaCHOCTb B rOPOAE IPeACTaBUTEIN CTyIdeHYe-
CKOJ MOJIOZIEXKM, OTHOCSIIMeCs K BAaHAATbHBIM IIPOSIBIEHUSIM KpaiiHe OTpUIlaTeTh-
HO, UyTh HUKe — Te PeCIOHIeHThI, KOTOPbIe TPAaHUIUPYIOT AuddepeHIIpoBaHHOE
OTHOIIeHMe; U Gojiee HM3KME 3HAUEHMS TTOKasaTesieii HaGMomaloTcs y IOHOIIel 1
JeBYIIIEK CTYJE€HTOB C TOJIEPAHTHBIM BOCIIPUSITVEM PE3Y/IbTATOB BaHAAIbHON aK-
TUBHOCTM B TOPOJICKO¥ cpene. Kpome Toro, He06X0aMMO 3aMETUTh, UTO BCE CPeJI-
HMe 3HaueHusI TToKa3aTesieli OIeHKM 0e30IacHOCTM HaXOMSITCS B Ayuana3oHe, yKa-
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3bIBAIOIEM Ha IIPUCYTCTBHME Y CTYAeHUECKO MOJIOJEKY YyBCTBA 3al[UIIIEHHOCTY B
TOPOJICKOM ITPOCTPAHCTBE (pa3Max BO3MOXKHBIX 3HaUeHMi1 OT 1 10 5 6a/IIoB).

[I71s1 oTBeTa Ha BTOPOIT UCCIeIOBATENbCKIIT BOIIPOC MEPBOHAYAIBHO OBLT TIPO-
BeJleH YaCTOTHBIM aHa/lIN3 OTBETOB PECIIOHAEHTOB Ha BOIPOC, UTO OHU CUUTAIOT
BaHAAIN3MOM C yueToM ¢akTopa Ioa. BbibopKka 6bl1a pasmesieHa Ha MOATPYIIIIbI:
MYKUMHBI (1 = 271 pecIOHIeHT) U KeHIIMHbI (1 = 536 pecroHaeHTOB) (Tabauia 2).

Tabnuia 2

[TpolieHTHOE pacmpepeieHe OlleHKY IPMMEPOB BaHAaaM3Ma C yueToM (pakTopa

rnosa
Table 2
Percentage distribution of the assessment of vandalism examples by gender
MY>KIYMHBI / men SKeHIIIMHBI / women
IIpumeps! Bauganusma / Examples He BaHIa- He BaHIa-
of vandalism S e || A I —— Pines BaHAAMU3M /
vandalism paR vandalism g

1. CamMOBO/IbHO TIOCTaBJIeHHbIE 3a60-
PbI MM OTPKAEHMS ISl TAaPKOBKY / 60,9 39,1 63,1 36,9
Self-installed fences or parking barriers
2. XynuraHckue HagIIucu M PUCYHKU
Ha creHax / Hooligan inscriptions and 16,2 83,8 8,4 91,6
drawings on walls

3. I'paddutn 1 MHBIE XyIOOXKECTBEH-
Hble U306paskeHus Ha cTeHax / Graffiti 45,0 55,0 433 56,7
and other artistic images on walls

4. TlomuTU4YeCcKue JIO3YHTH, HalMCaH-
Hble Ha creHax / Political slogans writ- 36,5 63,5 23,1 76,9
ten on walls

5. OObsiBNEHUsI, pacKieeHHble Ha
cronbax u mepesbsix / Fly-posted no- 62,0 38,0 59,7 40,3
tices on poles and trees

6. Pa3outbie wiyu BBIOMTHIE OKHA B
JIOMax/BUTPUHBI Mara3mHoB / Broken
or smashed windows in houses/shop
windows

13,7 86,3 8,0 92,0

7. CnromaHHble Tiepwia, JUQThI, T0-
YTOBbIE SIIMKA B ITOAbe3nax / Broken
railings, lifts, and mailboxes in the hall-
ways of residential buildings

8. TponuHKM, MPOTONTAHHbIE IO Ta-
3oHam / Paths trampled across lawns
9. Hapnucu Ha TpoTyapax M CTeHax
IIOMOB C peKJIaMOJi pa3INIHbIX TOBA-
poB u yeayr / Inscriptions on sidewalks 439 56,1 35,8 64,2
and walls of houses advertising various
goods and services

17,0 83,0 10,1 89,9

76,8 23,2 70,0 30,0
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10. Hagmucy Ha TpoTyapax U CTeHax
IIOMOB, TIIpe[jlarailiye Heleraub-
Hble TOBaphl U yciayru / Inscriptions on 21,8 78,2 13,1 86,9
sidewalks and walls of houses offering
illegal goods and services

11. [OpIpbl, pogenaHHble B 3abopax
st mpoxopa / Holes made in fences for 41,0 59,0 30,4 69,6
passage

12. leopmupoBaHHbIE U UCIIOPYEH-
Hble HaJIUCSIMM IeTCKMe TUIOLAJKN
BO nBOpax / Deformed and graffiti-cov-
ered playgrounds in courtyards

13. CioMaHHbIe U UCIIOPUYEHHbIE Haf -
nMcsiMU cKkamediku / Broken and graffi- 16,2 83,8 7,1 92,9
ti-covered benches

14,8 85,2 8,6 91,4

14. Mycop, BbIGPOLIEHHbI B Hepas-
peleHHbIX MecTax / Litter left in un- 31,7 68,3 30,0 70,0
authorised places

15. TloBpeskIeHHbIe TOPOKHbIE 3HAKNU
(paspucoBaHHbie rpadduTH, 3aKie-
eHHbIE CTMKepaMu, nedopMUpOBaH- 15,5 84,5 9,3 90,7
Hbie) / Damaged road signs (covered in
graffiti, stickers, deformed)

16. CosxokeHHbIe aBTOMOOUIIN, MYCOP-
Hble KOHTeHepbl, YPHBI U Op. 06bEK-
1ol / Burned cars, rubbish bins, litter
bins, and other objects

16,2 83,8 10,3 89,7

17. TloBpeskieHHble MYCOpDHbIE KOH-
TeliHepHble TUIOWAnKM / Damaged 21,0 79,0 13,1 86,9
waste container sites

18. Pa3ouThie cTeKaa Ha OCTaHOBKAaX
U peKIaMHbIX 60Kcax / Broken glass at 14,4 85,6 9,1 90,9
bus stops and advertising display cases
19. UspucoBauubie rpapdutm nH-
(opmaroHHbIe U peKIaMHbIE IUATHI,
OCTaHOBOYHbIE KOMILIEKCHI / Informa- 24,7 75,3 13,4 86,6
tion and advertising billboards, as well
as bus stops, are covered in graffiti

Tak, B MyKCKO# BbIGOpKe 6osee 80 % OIMpPOIIEHHBIX BaHAAIM3MOM CUMUTAIOT:
XYJIUTaHCKMe HaAMUCU M PUCYHKM Ha CTeHaX; pa30uTbie/BbIONThIE OKHA; CJIOMaH-
Hble TIepuJa, M1dbl, TOUYTOBbIE SIMKYU B MTOAbe3aax; nedOpMUPOBAHHbBIE U UCITOP-
YyeHHbIe HaJMNUCSIMMU AeTCKUe TJIOIIaAKM BO JBOpax; CJIOMaHHbIe U UCIIOPUEHHbIe
HaAIMCSIMM CKaMeNKI; TTOBPEXKIeHHbIe JOPOKHbIE 3HAKM; COXKKEHHbIE aBTOMOOM-
JIX, MyCOpPHbIe KOHTeIHepbl, YPHbI U Ip. 0OBEKThI; pa30oUThie CTEKIa Ha OCTAHOB-
KaX ¥ peKJIaMHbIX 60Kcax. B 5keHCKOi1 BBIOOPKE MpM COXpaHEHMUM TaKOTO Ke Iopora
YaCTOThI BCTPEUAEMOCTH (TIO3UIMIO BhIGpanu 6oee 80 % OIMpOIIEHHBIX), ITOMU-
MO YKa3aHHbBIX MIPMMEPOB T00ABISIOTCS : HAAIMICK HA TPOTyapaxX U CTeHaxX TOMOB,
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npefarailiyie HejerajbHble TOBAPbl U YCJIYTHU; MOBPEKIEHHbIE MYCOPHbIE KOH-
TeliHepHbIe TUIOMIAIKM; M3pMcoBaHHbIe rpadduTy nHGOpMaLIOHHbIE U peKIaM-
HbIe IUTbI, OCTAHOBOUYHbIE KOMILIEKCHI. Takske HeOOXOIMMO OTMETUTD B 11eJIOM 60-
Jiee BBICOKYIO YaCTOTY BCTPEYaeMOCTH OTBETOB Y JIEBYIIIEK 1 COOTBETCTBEHHO Gosiee
COTVIACOBAHHYIO MO3UITMIO TI0 OTHOIIEHMIO K BapMaHTaM MPOSIBJIeHNsT BaHAAIM3Ma
B FOPO/ICKOM MTPOCTPAHCTBE.
st yTOYHEHMsS] JAHHOJM 3aKOHOMEPHOCTM ObLI IIPOBEIEH CpPaBHUTEIbHbIN
aHa/IM3 OIEHOK BCeX MPUMEePOB BaHAAIM3Ma C TOUKM 3peHus UxX 6e30macHOCTH/
He 6€30TaCHOCTM Y IOHOIIEe U AeBYIIeK CTYOeHTOB (MCIIONb30BaJICS t-KpUTepuit
CThIofIeHTa )11 He3aBUCUMBIX BIOOPOK), Pe3Y/IbTaThl IPeCTaBIeHbI B TaO/MIIE 3.
Tabmuua 3
Pe3synbTaThl CPaBHUTENBHOTO aHaIM3a

Table 3
Results of the comparative analysis

p, ypoBensr | Cpenume sHaueHus / Mean

Ipumeps! Banganausma / Examples | t-Kpurepuii / | 3HaYUMMOCTI values
of vandalism t-test / significance | MyXuMHBI/ | JKeHIIVHBI /
level men women

6. Pas6uTble wiIM BBIOUTHIE OKHA B
JloMax/BUTPUHBI MarasuHoB / Broken
or smashed windows in houses/shop
windows

-4,440 0,000 2,495 2,948

7. CromaHHble Tiepuia, JudThI, MO-
YTOBBIE SIIIVKYU B IMoabesgax / Broken
railings, lifts, and mailboxes in the hall-
ways of residential buildings

16. CosokeHHbIe aBTOMOOMIIN, MYCOP-
Hble KOHTeHepbl, YPHbI U IP. 06bEK-
1ol / Burned cars, rubbish bins, litter
bins, and other objects

-2,394 0,017 2,683 2,929

-3,172 0,002 2,594 2,937

17. TloBpeXxaeHHbIe MYCOpPHbIE KOH-
TeliHepHble TUIOMAnK / Damaged -2,026 0,043 2,314 2,526
waste container sites

18. Pa36uThie CTeK/IIa Ha OCTaHOBKaX
¥ peKIaMHbIX 60Kcax / Broken glass at -3,689 0,000 2,538 2,931
bus stops and advertising display cases

AHanu3 mokasaii, YTo JeiCTBUTENbHO NEBYIIKM B GOJIbINIEl CTEIIEHM CKIOHHbI
pearuMpoBaTh Ha BaHJJM3M U Yallle, YeM IOHOIIM PaCCMaTPUBAIOT €0 Kak GakTop,
o0ycaBIMBaIMii He6e30TaCHOCTh OKpYsKaroueil cpeibl. Tak, YyBCTBO YTPO3bI,
repexkuBaHue OuckomMdopTa, CTpaxa UM APYTUX HEraTUBHBIX COCTOSTHUIL Y IEeBY-
IIeK-CTYAeHTOK BO3HMKAET IPU CTOJKHOBEHMM B IIPOCTPAHCTBE ropoja C pasou-
TBHIMM WJIM BBIOMTBHIMY OKHAMM; CIOMAaHHBIMU TlepuaaMu, TMbTaMy, TOYTOBBIMU
SIIMKAaMM B TIOAbE3[AaX; COXKEHHBIMM aBTOMOOMIISIMM, MYCOPHBIMM KOHTeTHe-

Tom 28, N2 6. 2026 O6pa3oBaHMe U HayKa

14



© Kruzhkova 0O.V., Vorobyeva 1.V., Matveeva A.I.
Students’ subjective assessment of vandalism: security issues

pamu, ypHaMu U Ip. 0ObeKTaMy; TIOBPEXKIEHHBIMIM MYCOPHBIMM KOHTETHEPHBIMMU
TUIOIIAIKaMM; pa36UThIMM CTEKIAMM Ha OCTAHOBKAX M PEKIIAMHBIX GOKCaX.

[I71s1 OTBETA HA TPETUIT MCCIeIOBATENbCKIIT BOITPOC ObUT MTPOBEIEH KOPPEJISII-
OHHBII aHa/IM3 Ha 0011l BIGOpKe (h = 807 pecroHIeHTOB), MCIIOIb30BaICsSI KO3d-
dbuumeHT MuHeiHOM Koppensuuu ITupcoHa (Tabnuiia 4).

Tabnuna 4
Pe3ynbTaThl KOPPEISLMOHHOTO aHaI3a

Table 4
Results of the correlation analysis
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4, -0,099 0,079

5. -0,077

6. -0,87 -0,84 -0,078 -0,078

7. -0,131 -0,087 -0,090 -0,78 -0,090 -0,081

8. 0,073 0,077

9. -0,076

11. 0,087 0,087

12. -0,072

17. -0,074

18. -0,076 -0,098 -0,075 -0,090

[TpumeuaHue. B Tabnniie mpecTaBaeHbl TOIbKO CTATUCTUUECKY 3HaUMMble K03hdUIIMeHTbI Koppe-
JAuyy (TIOTY>KMPHBIM IIPUQTOM — Ha ypoBHe 3Haunmoctu p < 0,01; octanbpHbIe - HA ypOBHE 3HAUMMOCTHU
p < 0,05). ITpumeps! Banpanuama: 4. [lonmutuyeckue JIO3yHTM, HAMMMCAHHBIE HA CTE€HAX, 5. OGbsBICHMS,
packyieeHHbIe Ha CTONOaX U lepeBbsiX. 6. Pa36uThie 1y BBIOUTbIE OKHA B JOMaX/BUTPUHBI MarasuHoB. 7.
CrnomaHHbIe TIepuia, IUQThI, TOYTOBbIE SIIMKY B MTOAbe31ax. 8. TPONMHKM, TPOTONTAHHBIE 10 FAa30HaAM.
9. Hapnycy Ha TpoTyapax M CTeHax JOMOB C peKJIaMOJ pas3INuHbIX TOBAPOB U yCIyr. 11. [IbIpsl, Ipofe-
JIaHHBIe B 3a60pax 1y1s1 mpoxoa. 12. lehopmupoBaHHbIe U UCTIOPYEHHbIE HAAIMCSIMMU JeTCKME TIOa -
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KM BO IBOpax. 17. [loBpeXXAeHHbIe MyCOPHbIe KOHTEIHEepHbIe TIOoMmaAKK. 18. PasbuThie cTek/Ia Ha OcTa-
HOBKax U peknaMHbIX 60Kkcax / Note. The table presents only statistically significant correlation coefficients
(in bold - at the significance level p < 0.01; others — at the significance level p < 0.05). Examples of vandalism:
4. Political slogans written on walls; 5. Fly-posted notices on poles and trees; 6. Broken or smashed windows
in houses/shop windows; 7. Broken railings, lifts, and mailboxes in the hallways of residential buildings; 8.
Paths trampled across lawns; 9. Inscriptions on sidewalks and walls of houses advertising various goods and
services; 11. Holes made in fences for passage; 12. Deformed and graffiti-covered playgrounds in courtyards;
17. Damaged waste container sites; 18. Broken glass at bus stops and advertising display cases.

CornacHo MOMyYeHHBbIM pe3ysabTaTaM, OLleHKa rOPOACKON cpefbl Ha MpeameT
PUCKOB J71s1 GU3MUECKOIi 6€30MMaCHOCTHM €€ SKUTEJIEii, OTHOCSIINXCS K CTYIeHUeCKOIA
MOJIOL XM, B3aMMOCBSI3aHa C BOCIPUSITIEM B KaueCTBe yrpo3bl CJIOMaHHOI/nedop-
MMPOBaHHOI MHGPACTPYKTYPhI MOBE3/I0B XXWIbIX JJOMOB (Tlepuiia, TMQThI, TTOUTO-
Bble SmyKu). IIpmuem, 3adpurcrpoBaHa o6paTHast KOPPEISIMOHHAs B3aMIMOCBSI3b,
YKa3bIBAOMIAs Ha TO, YTO ITOBBIIIEHME OIIEHKY 6e30MacHOCTM O00YCIaBIMBAET I10-
HISKeHMe OIeHKM PUCKOB JAHHOTO MpMMepa BaHAAIM3Ma M Ha060pOT — BbICOKAS
BOCITPUMMMYMBOCTb K Pe3y/bTaTaM IMOA0OGHbIX BaHIAIbHBIX aKTOB CHIKaeT YyBCTBO
dusnueckoro komdopTa B ropofcKoit cpene. BMmecTe ¢ Tem, meTannsaiys OleHKU
(busnueckoit 6e301aCHOCTY Ha OTHeIbHbIE TTepeMeHHbIe MO3BOMIa 0OHAPYKUTD
IBa Tuma cBsi3eil. Tak, yrpo3bl OT KPUMMHOTEHHOV 0O6CTAaHOBKM B IPOCTPAHCTBE
ropojia CBSI3aHbl aHAJIOTMYHBI 06pa3oM (OTpuUIlaTeNbHbIe KOPPESIVOHHbIE B3ay-
MOCBS$I3) C paCCMOTpPEHMEM B KaueCTBe PUCKOB TaKMX MPUMePOB BaHJa/IM3Ma KakK:
pa3buThie MM BBIOMUTHIE OKHA B JOMAaX/BUTPMHAX MarasmMHOB; CJIOMaHHbIe Iepu-
J1a, TU@THI, TOUTOBbIE SIIIMKY B TIOIbe3/1aX; pa30ouThie CTEK/IA Ha OCTAHOBKAX U pe-
KJIAMHBIX O60KCax. BakHO 3aMeTUTD, YTO BCe YKa3aHHbIE BApMAHThI BaHIaIM3Ma HO-
CSIT SIPKO BBIPAYKEHHbIN TeCTPYKTUBHBIN XapakTep U 00beKTUBHO MOTYT BAMSTH Ha
(busndeckyio 6e30mMacHOCTb uenoBeKka. Kpome Toro, MoxkKHO ITPeATIONOKUTh, UTO Ha-
Jinyye U 4aCTOTHOCTb TaKUX MPUMEPOB B MHAMBUIYaTbHOM OTMbITE PECIIOHAEHTOB
Kak pa3 1 GpopMupyeT yKa3aHHYI0 3aKOHOMEPHOCTh, KOTOPAas 3a4acTyi0 OCHOBBIBA-
eTCsl Ha peajbHOM MPaKTUKe U CTOJIKHOBEHUM C KOHKPETHBIMU CUTYalSIMU YTPO3bI
SKU3HU V/WITU 310pOBbI0. OMHAKO B 6JI0KE OIIeHOK (h131uecKoii 6€301acHOCTY OGbUIN
OGHApYysKeHbI U MPSIMbIe KOPPEISIIMOHHbIE B3aMMOCBSI3M MeXAY (haKTOpOM OCBe-
IIIEHHOCTY TOPOJa B TEMHOE BpPeMSI CYTOK M TaKMMM IIPUMepaMy BaHAaaM3Ma Kak:
TPOMIMHKH, TTPOTOITAaHHbIE TI0 Ta30HAM; ABIPHI, IPO/ie/IaHHble B 3a60pax IjIsl Ipo-
xoga. IHTepecHO, UTO JaHHbIe BapMaHThI BAaHIa/IM3Ma CBSI3aHbI C Tpeobpa3soBaHM-
€M TOPOJICKOJ Cpelbl C TOUKM 3peHus ee ymobcTBa M KomdopTa 11 sKuTeseit, Ho
6e3yCIIOBHO He SIBJISTIOTCS ITPaBOMEPHBIMU, ITOCKOIbKY HapyIIAIOT 3CTETUKY 1 Opra-
HM3auuio mpocrpaHcTBa. COOTBETCTBEHHO, eC/iy TOPOJ, XOPOIIo OCBellleH, TO U To-
TpeOGHOCTM B MTOLOOHOM M3MEHEHUM CPelbl HeT, M CTyeHuecKast MOJIOeXb Hauu-
HaeT OlIeHMBATh ee KaK yrpo3y AJisl cBoeit husnveckoii 6e30macHOCT 1 KoMmbopTa.

O61ast olleHKa CTYIeH4YeCKOi MOJIOAEXKbIO TICUXOIOTMYeCKOlt 6e30macHOCTH
OTpULIATEIbHO KOppeaupyeT ¢ TakKMMu (popmMaMi BaHIa/IM3Ma KakK: MOUTUIECKME
JIO3YHTM, HallMICaHHbIE Ha CTeHaX; pa30UThIe MM BbIOUTHIE OKHA B TOMaxX/BUTPUHAX
MarasuHOB; CJIOMaHHbIe TTepua, JUGThI, TOYTOBbIE SIIVKM B MTOAbE3AX; TTOBPe-
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SKIeHHbIe MYCOpPHbIe KOHTelfHepHbIe TUIONIAAKM; pa3buThie CTeK/Ia Ha OCTAHOBKAxX
M peKJIaMHbIX 60Kcax. JleTaam3aiinus OleHKY 100aB/seT aHaJIOTMUHbIe 110 HalpaB-
JIeHHOCTU cBsI31. Tak, KoMbOPT U OIIyIeHNe CITOKOMCTBUS B TTapKax U CKBepax ro-
pofia MOTIOJTHMUTETLHO B3aMMOCBSI3aHO C: 0OBSABIEHNSIMY, PACKIE€HHBIMM Ha CTOJI-
6ax 1 IepeBbsIX; HAAMMMCSIMM Ha TPOTyapax M CTeHAX JOMOB C PEKIaMOIi Pa3IMIHbIX
TOBapOB U YCIYT; He(GOpMUPOBAHHBIMM ¥ UCIIOPUYEHHBIMYM HAIMUCSIMU AETCKUMU
Iomagkamu. Ilcuxomornueckuii KOMQOPT YINUIL ¥ PaliOHOB OTPUIIATETBHO KOppe-
JIUPYET C BOCTIPUMMUMBOCTBIO K Pa30UTHIM WJIM BBIOMTHIM OKHA B TOMaX/BUTPUHAX
MarasmHOB; CJIOMaHHbBIM ITepuiaM, T1MdTaM, MTOYTOBBIM SIIMKAM B MObe3ax; pa3-
OUTBHIM CTEKJIaM Ha OCTAHOBKaX M PeKIaMHbIX 60Kcax. O6HapysKeHHbIe CBSI3Y BIIOJI-
He 3aKOHOMEPHbI, TTOCKOJIbKY YKa3bIBAIOT HA Peakiinio CTyJeHUYecKOi MOIOAeXu
Ha MpuUMephl AeCTPYKTUBHOTO BaHAAIM3Ma, 3a4acTyl Mperosaraluero nopyy
u nedhopMalnio 06beKTOB I'OPOMICKON cpenbl. BMecTe ¢ TeM, TpUrrepaMu mjs 6ec-
TTOKOVICTBA ¥ OUIYIIEHMST YTPO3bI IICUXOJOTMIECKOMY 6arornoaydnio sl CTYAeH-
YeCKOi MOJOJIeXKM MOTYT TakyKe BbICTYIIaTh BapMAHThI IIPOTECTHO MOTUTUUECKOT
aKTMBHOCTYU OTHAEJbHBIX I'PYII, HapylleHle 3CTeTUKM IPOCTPAHCTBA IyTeM ero
Mpeo6pa3oBaHMs U AOTIOTHEHMS K HEMY HECOTTIaCOBAHHBIX 0ObEKTOB (0ObSIBIEHNS,
peksaMHble HaJmucu U 1p.).

EnuHCTBEHHBIM MOKAa3aTelIeM OI€HKM COIMAIbHOM 6e30MaCcHOCTM, KOTOPbI
ObLJT BK/TIOUEH B KOPPEISLMOHHYI0 MATPHUIy CO CTATUCTUUYECKM 3HAUMMBIMMU KO-
s duimenTamu, ctajaa oleHKa MPUHAAJIEKHOCTU K TOPOJICKOMY coobiiecTBy. OHa
TOJIOKUTENbHO B3aMMOCBSI3aHa C TaKMMM MIpUMepaMy BaHAanu3Ma Kak: TPOMH-
KU, TIPOTOIITAHHbIE TI0 TA30HAM ; IbIPHI, ITPOJieIaHHbIe B 3a60pax Ij1s mpoxoa. Bos-
MOXXHBIM OOBSICHEHVEM JTAaHHBIX 3aKOHOMEPHOCTE! MOKeT ObITb TO, UTO HaIMIMe
TaKMX CaMOBOJIbHBIX ITPe0OPa30BaHMIT TOPOICKOI Cpebl MOKET AeCTabuIn3upo-
BaTh 1 GOPMUPOBATH OIIYIIeHMe YTPO3bl COLMATbHOM OOIHOCTY, TIOCKOIBKY OHU
He SIBJITIOTCSI COTVIACOBAaHHBIMM M MOTYT HapyIllaTh He TOJbKO 3CTETUKY, HO U Opra-
HM3aLMI0 TPOCTPAHCTBA.

Taoke ObUTa OOHApyKeHAa €OVMHCTBEHHAs OTPUIATeTbHAs KOPPEISIMOHHAS
B3aMMOCBSI3b MEXKIy 00IIeli OlleHKOi 6e30MacHOCTY U yIpo3aMu OT AedhopMuUpo-
BaHHOI MHGPACTPYKTYPOI MOABE3I0B SKUJIbIX TOMOB. [laHHbIN (DaKT MOgYePKUBAET
3HAUYMMOCTb JIJISI CTYAE€HUECKO MOJIOAEXM COXPAHHOCTH U (PYHKIIMOHAIBHOCTY TEX
TepPUTOPUIL TOPOIa, KOTOPbIE HEITOCPEICTBEHHO CBSI3aHbI C €XKeIHEBHBIM OBITOM U
SKM3HeIesITe/IbHOCTHIO UesIoBeKa B TOPOJICKOIL cpeie.

O6cyxaeHue

AHanu3 TOMYYeHHbIX NAHHBIX TO3BOJSIET MHTEPIPETUPOBATh BbISIBIE€HHbBIE
B3aMMOCBSI3} B KOHTEKCTE COBPEMEHHBIX POCCUICKUX M MEXKIYHAPOLHBIX MCCIIENO-
BaHMi1 BOCIIPUSITISI TOPOACKO CPe/ibl, IICUX0JIOTMYECKOT0 CAMOUYYBCTBMS ¥ UyBCTBA
6€e30IaCHOCTM CTYAEHUYECKO MOMOAeky. Pe3yabTaThl KOHKPETUSUPYIOT M PaCIi-
PSIIOT PSIZi TEOPETHMUECKMX TIONIOKEH M, TPeICTaBIeHHbIX B HAYYHOI TUTepaType.

O6HapykeHHbIe 3aKOHOMEPHOCTY B PaMKax MepBOTO MCC/IeT0BATETbCKOTO BO-
MpoCca MO3BOJSIOT HE TOMbKO KOHCTATHPOBATh pacpee/ieHe YCTAHOBOK CTY/IeH-
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YeCKOl MOJIOZEKY 10 OTHOIIEHNIO K BAHIAIM3MY, HO U BBISIBUTH IJTYOMHHYIO CBSI3b
3TUX YCTAHOBOK C CYGBEKTUBHBIM OIIYIEHMEM 6€30MacHOCTU BHYTPU TOPOICKOIA
cpenbl. JJomuHupoBaHue HeraTuBHOTro (49 %) u guddepeHunposanHoro (39 %)
OTHOLIEHMSI K BaHIA/IN3My CBUIETENbCTBYET O TOM, YTO B CTYIEHUYECKOI cpelie B
11eJ1IoM chOpMIUPOBAHO ITOHMMAaHMe NeCTPYKTUBHO CYNTHOCTY JaHHOTO (heHOMeHa.
OJTO COMIACyeTCsl C NJAHHBIMU KPOCC-PETMOHA/IbHBIX UCCIeN0BaHUN, OMMMCAHHBIMU
. B. PyneHKMHBIM M MOKAa3bIBAIOIIMX, YTO OTHOLIEHME POCCUIICKOM MOJIOAEXM K
BaHJAMM3MYy B LI€JIOM TSITOTeeT K HEraTMBHOMY ITOJIIOCY, XOTSI CTeleHb 3TOTO TSTO-
TeHMsI MOXeT BapbupoBaThes [32]. B 310 ¢BsI3M Hanmume 12 % peCIIOHIEHTOB C
JIOSJIBHBIM OTHOLIEHMEM MOXKET TPaKTOBaThCs ABOSIKO. C OLHO CTOPOHBI, COIVIACHO
60J1ee MO3AHEMY YTOUHEHMIO TOTO K€ aBTOpa [33], 3TO MOKET CBUAETENbCTBOBATD O
TOM, YTO MHOTVE€ MOJIOZbIe JIIOAV 00/1aJal0T KpaitHe Y3KMUM MIpeACTaBIeHEeM O TOM,
UYTO TaKOe BaHAAAN3M, U He IIPUYMCISIIOT K ero MPOSIBIEHUSIM LeJIblii psif, BeCTPYyK-
TUBHBIX aKTMBHOCTEN B TOPOJACKOM IMpocTpaHcTBe. C ApPYyTroii )Xe CTOPOHBI — 3TOT
MIPOLIEHT MOATBEPKAAeT Te3UC O HEOLHOPOLHOCTU CTYAEHUECKOI MOIOLEeXU, KaK
COILMABHO TPYTIIBI, & UMEHHO — O CYII€CTBOBAHUY OTHEIbHBIX CyOKYIbTYPHBIX
TeueHMi, TaK Ha3bIBaeMbIX «I'PYIIIT 10 MHTepecam», rie OTAelbHble GOpMbl BaHIa-
mm3Ma (damie Bcero rpadduTii) MOTyT BOCIIPMHMMATBCS KaK JOTYCTUMAasI TPaKTUKa
camoBbipakeHus1. Kak momuepkuBaert E. H. Konmomeers [34] Ha ipumepe HOBOCUOUP-
ckoro rpadduTu-coobinecTsa, B TaKUX TPYyIIax OTAeIbHbie (GOPMbI BaHIAIM3Ma
(ualre Bcero MMeHHO rpadduUT) MOTYT BOCIIPMHUMATHCS He KaK JeBualus, a Kak
JIOMYyCTUMAasI MPAKTUKA CAMOBbIPaXKeHMSI.

Haunbonee 3HaUMMbIM Pe3yabTAaTOM, OJHAKO, SBJISIETCST BBISIBJIEHHAS YCTONYUM-
Basi 3aKOHOMEPHOCTD: UeM BbIIlIe TOJIEPAHTHOCTh MHANBUIA K BAHLAJbHBIM MIPOSIB-
JIEHVSIM, TeM HUKe OH OLIeHMBAET pa3/iMuHbIe acCIeKThl TOPOACKOV 6e30IMacHOCTH.
drta o6paTHasI CBSI3b HOCUT CHCTEMHBIN XapaKTep U MPOSIBJISIETCS KaK B OI[eHKaxX (ui-
3UYeCKoit (OcBellleH1e, 6€30MMacHOCTb TOPOXKHOTO ABUKEHMS), TAK U COLUATBHOIA
(KOH(MIMKTHOCTh KOMMYHMKAIMN) 6e30macHOCTU. IHTepripeTalus JaHHOTO daKTa
MOXKeT ObITh MHOTOMEepHO¥. C OTHOV CTOPOHBI, TOTyUYeHHbIE JaHHbIE TTOATBEPsKaa-
IOT K/TIOUEBbIE TTOJIOKEHMS «TeopuM pa3douTeix okoH» J. Q. Wilson u G. L. Kelling,
COIJIAaCHO KOTOPOJ BM3yajabHble MPU3HAKM Oecropsaka (K KOTOPbIM OTHOCUTCS U
BaHIAIM3M) CJIYKAT CUTHAJIOM 00 OTCYTCTBUM COLIMAJIbHOTO KOHTPOJISI M TIOBBIIIAIOT
CTpax mepe[ MpecTymHOCTbIO [35]. [IpuMeHUTENbHO K HACTOSIIIIEMY UCC/IeL0BAHUIO,
MO>KHO IIPeJIIO0XNTD, UTO CTYAeHUYeCcKast MOJIOAEeXb, TOSIbHAS K BaHAAIN3MY, Ha
caMoM jieie 6osiee OCTPO ¥ KPUTUYHO BOCIIPUHMMAET 9TU «3HAKU Gecriopsika» B
TOPOJCKOI Cpefie, UTO M MPUBOIUT K 3aHVKEHHBIM OIleHKaM Ge3omacHocTu. Kak
otrMeuaroT R. J. Sampson u S. W. Raudenbush, cTygeHTsI, JOITyCKaIONIie BaHIA/Ib-
Hble MIPOSIBJIEHNSI, BEPOSTHO, 06/1aAAI0T MOHMKEeHHBIM TTIOPOTOM UyBCTBUTETbHOCTYU
K 6eCropsIKy Kak TakoBoMY. OHU He IMPOCTO TEPIMMbI K OT/IeTbHBIM aKTaM paspy-
IIeHVSI, HO U B 1[eJIOM (QUKCUPYIOT OOJIbIIle HAPYIIIeHUH B OKPY)KAIOIeM ITPOCTPaH-
CTBe, YTO B UTOTe OPMUPYET Y HUX 00pa3 ropojia Kak XpOHMUECKY HebIaromnomyy-
HOI1, HeyXOXXeHHO! U, CJIeJOBaTeIbHO, OMTAaCHO TeppuTopun [36]. UHbIMU Cll0BaMu,
UX JIOSUTBHOCTD K BaHIQJIM3MY MOKET ObITh He CTOIBKO MPUUMHOI, CKOIBKO CIef-
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CTBMEM XXU3HU B Cpefie, KOTOPasi 00beKTUBHO (MU CYObeKTUBHO) BOCIIPUHMMAETCS
MMM KaK MeHee 6e3oracHasl.

C Ipyroii CTOPOHBI, HeJTb3s1 MCKII0YATh ¥ 06PaTHYIO MHTEpIIpeTaluio — M3Ha-
YyajIbHO O0JIee BhICOKAsI TPEBOKHOCTD M OILIYIIeHe He6e30IMacHOCTY MOTYT GopMu-
pPOBATh y MOJIOZIOTO UeJIOBEKA IIMHUYHOE U ITPeHeOPEsKUTETbHOE OTHOIIIEHE K 9TOM
cpefie, CHIDKas IIEHHOCTh ee COXPaHHOCTU M, KaK CJie[ICTBYe, MOBBIIIAs TOJIePaHT-
HOCTbD K ee pa3pyllieHuio. B 3Tom wiydae J0SUIbHOCTDb K BaHAAIM3MY BbICTYIaeT He
KaK MPUYMHA, a KaK CJIeCTBYE MM 3alUTHBIN MeXaHM3M K BPaKIeOHOI 1 «3aITy-
LIeHHOV» oKkpyxatoueli cpepe. CoracHo nanHbiM K. B. 3510ka3oBa ¢ coaBTOpaMmu
[37], KOCBEHHO NMOAAEPKUBAIOT 3Ty TUIIOTE3Y JaHHbIE O TOM, UTO YYaCTHUKM BaH-
IaJIbHBIX NIeCTBUIT HepelKo PYKOBOMCTBYIOTCS sKeJlaHMEM CaMOYTBEPAUTCS MU
MICIIBITATDh OCTPbIE OIIYIEeHNS Ha GOHE COIMaabHOM GpycTpauym.

B pamkax BTOpOrO MCCIeA0BATENIbCKOTO BOIMPOCA ObUIM TIOTyYeHbI JaHHbIE,
CBUIETeNbCTBYIONIME O HAaJMUUU YCTOMUMBBIX TTOJIOBBIX Pa3jINuuii B BOCIIPUSITUN
BaHIa/IM3Ma U ero MpOosIBJIEHNI, M ero CBSI3Y C OlieHKaMy 6€30T1aCHOCTY TOPOICKOi
cpenbl. YacTOTHBIM aHaAU3 IMOKa3aJl, UTO IPY COXPaHEHMUM OOIIEero simpa BOCIPU-
SITUS (paspylleHHbIe U MTOBPEXKIEHHbIE 00bEKThI MHPPACTPYKTYPHI) MTE€BYIIKM-CTY-
JEHTKM BKTIOUAIOT B KATETOPHIO BaHAaMM3Ma 6ostee MMPOKMiA KpyT siBjeHnit. Tax, B
SKEHCKOJ CTyIeHYecKoii BIbopKe mmopor 80 % mpeomoneBaroT He TOJIbKO OUEBUITHO
JIeCTPYKTUBHBIE aKThl (Pa30UThie OKHA U BUTPUHBI, COXXKeHHbIe aBTOMOOMIN), HO
u Takue OpMbI, KaK HaAIMCK C peKIaMOii HeJleTaJIbHbIX TOBAPOB, TTIOBPEKAEHHBIE
MYCOpHbIe KOHTeliHepHbIe TUIONAIKM M U3pucoBaHHbIe rpad@uTH OCTaHOBOUYHbIE
KOMIUIEKCHI. B MY’KCKOJT ke CTyHeHUYeCKOi BbIOOPKE 3T SBJIEHUS KBAIUDUIUPY-
IOTCSI KaK BaHJAAM3M 3HAUMTEIbHO peske, UTO YKa3bIBaeT Ha 6ojiee y3Kue rpaHuIIbl
JaHHOTO IOHSTHUS Y IOHOILIEH. OTa 3aKOHOMEPHOCTb COIIaCyeTCsl C BbIBOAAMU MC-
ceoBaresieil B 06J1aCTV TeHIEPHOI COIMaIM3aIivi, OKa3bIBAOLIMX, UTO SKEHII-
HBI B 1[€JIOM I€MOHCTPUPYIOT 60jiee BHICOKYIO UYBCTBUTEIBHOCTb K CPEIOBBIM PU-
CKaM 1 6osiee KOHCEPBATUBHBIE B OIleHKAX HApyIIEeHUi 0OIeCTBEHHOTO MOPSAKa.
Kak ormeuaror A. A6mymia, M. Xegastu Maps6anu u M. [Ik. Marcogu Tunaku [38]
B CBOEM MccaenoBaHuM Ha mpuMepe IleHanra (Masaii3us), reHIepHbIe pa3anums B
BOCITPUSITUY 6€30ITaCHOCTY HAIPSIMYIO CBSI3aHbI C AuddepeHIpoBaHHO OLIEHKO
MPU3HAKOB HEIIMBUIM30BAaHHOI'O MOBeleHUsI B TOPOACKOI cpefe. TpaauliMoHHbIe
MO/ BOCIIUTAHMS OPUEHTUPYIOT JeBYIIEK Ha GOJIbIIYI0 HOPMAaTUBHOCTh U OCTO-
POKHOCTb, UTO HAXOOUT OTpaskeHlue B 60jee KPUTUYUHOM BOCHPUSATUM JTIOOBIX OT-
KJIOHEHMI OT yCTaHOBJIEHHOTO MOPSIAKAa B TOPOACKOM ITPOCTPAHCTBE.

Pe3ynbTaThl CPaBHUTEIBHOTO aHA/IN3a MOATBEPAWIN, UTO JEeBYIIKU-CTYIEHT-
KM He TIPOCTO valie UAeHTUOUIMPYIOT SIBJIeHNUST KaK BaHOaAM3M, HO M 3HAUMMO
oCTpee BOCIIPMHMMAIOT MX KaK MCTOYHMK Yrpo3bl U auckomdopra. CraTucTuye-
CKY 3HAUMMbIe pas3jinunsi 3a(pMKCHMpPOBaHbI I10 TISITU KII0UEBBIM ITapaMeTpaMm, U BCe
OHU OTHOCSITCSI K KaTeropuy CUTyaluii, HeCylluX MOTeHIMaIbHYI0 (GU3NYecKyIo
OTIAaCHOCTb. JlaHHbIe Pe3y/lbTaTbl MOXKHO MHTEPIIPETUPOBATh B KOHTEKCTe TeOpUM
BUKTUMMM3aLUM TeHIAEePHbIX pas3inunuiti B cTpaxe nepen mnpectyraeHusmu. Kak ort-
mevawoT K. Kui, P. Yuke, M. JIn, IIx. [IxxekcoH u K. Benbe [39], ucciienosanus He-
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OIHOKPATHO (MKCUPOBAJIM MAPaIOKC: KEHIIIVHbI 1eMOHCTPUPYIOT 60/iee BBICOKMI
YpOBeHb CTpaxa Iepe[ MPecTYITHOCTbI0, HECMOTPSI Ha OOBEKTUMBHO OoJiee HU3KME
PUCKM CTATh KePTBAMM YIMIHOTO Hacuus. OObscHeHMe 3TOro (eHOMeHa KPoeTcst
B TOM, comtacHo C. I0. Tlak, I. Xan, k. X. Pu n K. X. JIn [40], 4TO >KeHIIVHBI BOC-
MIPMHUMAIOT Cpefy Yepe3 MPU3My YSI3BMMOCTU: MMPU3HAKM GeCIopsiKa CUMThIBA-
IOTCSI MMM KaK CUTHAQJI O MMOTEHIMATbHOM OMacHOCTH, TIOCKOIbKY OHM B GOJIbIIIEH
CTeTIeHM YIUTBIBAIOT PUCK CEKCYaTM3MPOBAHHOTO HACWIINS U MHBIX (DOPM arpeccuu,
KOTOpbIE MOTYT COMYTCTBOBATh pPa3pyIlleHHON U HEYXOKeHHOI cpeme. Kpome Toro,
TTOJTyYeHHbIe TaHHbIE SMIIMPUUECKY TTOAIEPKMBAIOT KOHIIEITIINIO «CYMBOJIMYECKUX
yIpo3» B TOPOJICKOM IPOCTpaHCTBe. [Ijis1 AeByIieK Takue (popmbl BaHAaIM3Ma, Kak
HAJIIVICH C PEKJIAMOIi HeleTaabHbIX YCIYT UM pa3pyCOBAaHHbBIE OCTAHOBKY, BEPOSIT-
HO, BBICTYIIAIOT HE IMPOCTO 3CTETUYECKMM HELOCTATKOM, & MapKepPOM MPUCYTCTBUS
JIeBUAHTHBIX TPYIIT M KPMMUHATBHOM aKTUBHOCTM. [JaHHBIN BBIBOA, COITIACYETCS C
pesyiabraTamyu R. Pain, comtacHO KOTOPBIM SKEHIIVHBI IEMOHCTPUPYIOT TTOBBIIIEH-
HYIO YyBCTBUTEIBHOCTD K COLIMAIbHBIM 3HAKaM, CUTHAIM3UPYIOIIMM O BO3MOKHOM
MIPUCYTCTBUM «OITACHBIX APYTUX» B TOPOICKOM IIPOCTPaHCTBe [41].

[Tepexodsi K TpeTbeMY MCCIEIOBATEIbCKOMY BOIIPOCY, HEOOXOAMMO OT KOH-
CcTaTalluy pasjinunii epeiTy K BhISIBJIEHUIO CMCTEMHbIX CBsi3eli. Ecnu mepBbie aBa
JTara aHaau3a MoKas3aay, YTO OTHOIIeHMe K BaHZanusmy auddepeHIpyeT CTy-
JIIeHYECKYI0 MOJIOJIEKDb T10 YPOBHIO OIIYIeHNsST 6€30IMacHOCTH, TO TeIeph MPeaCTo-
UT YCTAaHOBUTD, CYIIECTBYET JIM MMPSIMasl CTaTUCTHUUeCKast B3aMOCBSI3b MEXY BOC-
MpUSITHEM KOHKPETHBIX (hOpM BaHIa/NM3Ma M OIleHKaMM Pa3IMYHbIX KOMIIOHEHTOB
6e30I1aCHOCTH.

KoppenaiyoHHbIl aHaIN3 MTO3BOIMI BbISIBUTh MHOTOMEPHYIO CTPYKTYpPY B3a-
MMOCBSI3€eil MeXKIy BOCIIPUSITMEM Pa3IMIHbIX GOpM BaHIAIM3Ma U OlleHKaMu 6e3-
OTIaCHOCTM TOPOJCKOV Cpeibl B CTyIeHUecKoi cpene. [TomyuyeHHbIe TaHHbIE CBUIE-
TeJIbCTBYIOT O TOM, UTO 3Ta CBSI3b HE SIBJISIETCS] OMHOPOAHOI, a nuddepeHIIUpyeTCs
B 3aBUCMMOCTY OT TUIIa BaHIAJIbHbIX MPOSIBJIEHMII ¥ KOMIIOHEHTa 6e30MacHOCTY
(busmyeckoro, MCUXOIOTUUECKOTO, COLMATBHOTO). BBISIBIIEHO IBA TPUHIUITUATBLHO
Pa3IMYHBIX MaTTEPHA KOPPEISIVOHHBIX CBSI3€ii: OTPUIATETbHbIN (C JeCTPYKTUB-
HbIMM (hOpMaMy BaHIAIM3Ma) M TOJIOKUTEIbHBINA (C MHCTPYMEHTaIbHBIMMU, «ITpar-
MaTUYeCKMMU» Peobpa30BaHUSIMU CPeLbl).

HauGonee BbIpaskeHHbIE ¥ MHOTOUMCIEHHbIE OTpUIIATEIbHbIE KOPPEIAINOH-
Hble CBSI3Y 3a(UKCUPOBAHbI MEKAY OIleHKaMy 0e30ITacHOCTU M TaKuMu popma-
MM BaHOaMM3Ma, KOTOpPble HOCAT OTKPOBEHHO PaspyUIMTENIbHBIN XapaKTep Kak:
pa3duThie OKHA (C KPMMMHOTEHHOV OOCTaHOBKOJ, CIOMAaHHbBIE 3JIEMEHTHI MOIb-
e3JIHO MH(PPACTPYKTYPHI (C KPUMMHOTEHHOJ 00CTAaHOBKOI), pa30UThie CTEK/Ia Ha
OCTaHOBKAX (C MCUXOJIOIMYECKUM KOMGPOPTOM B TapKax). AT TaHHbIe IMIMpUUe-
CKY TIO[ITBEPXKIAIOT KITIOUeBOe TOJIOKeHMe «Teopun pa3duThix okoH» J. Q. Wilson
u G. L. Kelling: Bu3yasibHble TIpM3HaKM HU3NUYECKOTO paspylIeHMs Cpebl CayKaT
MOIIHBIMM CUTHAJIAMU 006 OTCYTCTBUM COLIMAIBHOTO KOHTPOJIS, UTO 3aKOHOMEP-
HO CHIKAeT CyObeKTuBHOe ormyiieHue 6e3omacHocty [20]. Ocoboro BHMMAaHMS
3aCTY;KMBaeT TOT (akT, YTO Hambosiee CUIbHBIE KOPPEISIMY 00HAPYKEHBI MEKIY
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PasOoUTHIMM OKHAMM M OII€HKOV KPMMMHOTE€HHO 006CTAHOBKY. DTO IIPSIMOE SMITH-
pUUecKoe TOATBEPKAEHNE Te31Ca O TOM, UTO Pa3bMTOe OKHO BOCIIPUHMMAETCS] He
MPOCTO KaK 3CTeTUUeCKMil fedeKT, a KaK HelloCpeICTBEHHbBI MapKep KpUMMUHAJb-
HOJt omacHOCTH. MccimemoBaHus B 06/1aCTM 9KOJIOTMUECKOI TICUMXOOTUM ITOKa3biBa-
10T, YTO OCTEKJI€HME BBITIOHSIET He TOJbKO YTUIUTAPHYI0, HO Y CMMBOJIUUYECKYIO
(byHKUMIO 3a1IMThI 1 TTOpsiaKa. Taxk, eme B 1972 rogy O. Newman rmokasaJi, 4To 3j1e-
MEHTBI CpeJibl (BK/II0UAsi OCTEeKJIeHY e BXOLHBIX IPYIIN ¥ BUTPUHBI) CO3LAI0T OLTyIle-
HMEe «KOHTPOJMPYeMOii TeppuTopum». VX 11eI0CTHOCTh CUMMBOJIU3UPYET Haauuue
«XO3MHa» WA «3aLUTHUKAY, & pa3pyLIeHNe — YTpaTy 3TOr0 KOHTPOJS [42].

HHTepecHbIM pe3ynbTaTOM SIBJISIETCSI HAIUUYKME OTPULIATENIbHON KOppesiun
MEKAY TICHXOJOTUUYECKOl 6e30MacHOCThIO Y BOCIIPUSITUEM TOTUTUYECKUX JTO3YH-
rOB Ha CTeHaX ¢ KOM(OPTOM B IMapkax ¥ IMCUXOJOTMUYECKOi Ge30macHOCTb0. BaH-
JaabHbIE aKThI C TIOIUTUUYECKUM MTOATEKCTOM (B OT/IMUME OT JeCTPYKTUBHBIX GOpM)
HecyT He (GU3UYECKyI0, a CMMBOJIMYECKYIO yIrpo3y. OHM MapKMUPYIOT TPOCTPAHCTBO
KaK 30HY MJIe0JI0TMYECKOTO ITPOTUBOCTOSIHUSI U TTIOTEHIMATbHOTO KOHMAMKTA U He-
CTabMILHOCTU. ITO COIVIACYETCS C MCCIeOBAHNUSIMY, TOKA3bIBAIOIIVIMM, UTO IO~
TUYECKM MOTMBUPOBAHHbIE HAJITIMCY MOBBIMIAIOT YPOBEHb TPEBOXKHOCTH Yy Hacese-
HMSI, 0COOEHHO Y CTyJ€HUeCKOI MOJIOAEXKM, KOTOPas MOKeT BOCIIPUMHMMATD MX KaK
MMPU3HAaKU COLMaIbHOM HanpspkeHHOCTU. Kak otmeuatort /. [I. Eroposa, E. E. Maiio-
poa u B. C. CrenkuHa [43], MIONUTUYECKMIT KOHTEHT, pa3MelleHHbI B ITyOIMIHOM
MPOCTPaHCTBe 6e3 cornacusl HabIoaaTe s, MOKET BBICTYIIATh B KauecTBe IOTEeH-
IMAJIbHOTO MCTOYHMKA TICUXOJIOTUYECKON TPaBMbl, MTOCKOJIbKY OH aKTyaJU3UPyeT
YYBCTBO HECTAOGMIBHOCTY ¥ HEMPEeNCKasyeMOCTM COLMAIbHOM cpembl. CTYmEHTHI,
TakMM 06pa3oM, UyBCTBUTEIbHBI HE TOIBKO K (GM3MUECKOMY Pa3pyIIeHNI0, HO U K
CUMBOJIMYECKOMY «3arpsi3HEHUIO» MMPOCTPAHCTBA MIEO0JOTUUECKUMM COOOIIeHMSI-
MMU.

O6Hapy>keHbI 3HAUMMble OTpUIIATEIbHbIE CBSI3U IICUXOJIOTMUYECKOTO KOMMOp-
Ta C TaKMMM, Ka3aJoCch Obl, «<MeJIKMMM» (HOpMaMy HapyIIeHus MopsaKa, Kak pac-
KJIeeHHbIe 0OBSBIEHNS, pEKJIaMHbIe HAITVCH U MCITIOPYEHHbIE IeTCKIME TUIOIAIKA.
DTy maHHbIE COTMIACYIOTCS C MCCAENOBAHUSIMM B 00J1aCTY SKCIIEPUMEHTATBHO TICH-
XOJIOTVY, KOTOPbIe TOKA3bIBAIOT, UTO BOCIIPUSITIE OECTIOPSIKA MMeeT YCTOMUMBYIO
HeraTuBHYIO adPeKTMBHYI0 OKPaCKy ¥ OKa3bIBaeT pa3HOOOpa3Hbie BpeqHbIe TICH-
xonoruueckue 3¢ @eKThl, Takue Kak MOBBIIIEHMEe TPEBOTH, CTpaxa, nuckomdopra,
YXYAIIeHre CITIOCOOHOCTY K KOHIIEHTPAIMy BHUMaHMS, TIOBbINIeH)E KOTHUTUBHOI
Harpysku, CHYDKeHMe TpousBomuTenbHocTM U Ap. Kak ormeuator X. I1. Kotabe,
O. Kapman u M. I. BepmaH [44], BocipusiTiie 6ecriopsigka B aHTPOTIOTEHHO cpefie
MOC/IeA0BATENHHO ACCOIMUPYETCS C HETaTUBHBIM apheKTOM U CHYKeHUEM 3CTeTH -
YecKOoi OlLIeHKM, YTO KOHTPACTUPYeT C BOCIPUSITHEM MPUPOIOHBIX CIIeH, Ilie BU3Y-
aJIbHAS CJIOXKHOCTD U JTaXkKe HEKOTOPasi «HEYIMOPSIIOYeHHOCTb» MOTYT OLIeHUBAThCS
MO3UTUBHO. /IS CTyAeHYeCKO MOJIOAesku, MPOBOAsIIEli 3HAUUTEIbHOE BpeMS B
MTyGIMUHBIX TPOCTPAHCTBAX (TTapKy, IBOPBI), UMEHHO 3TU «MeJIOUM» MOTYT CTaHO-
BUTHCS €XKeJHEBHBIM TPUITEPOM HEraTUBHbBIX SMOLIMOHABHBIX COCTOSTHUIA.
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OTOenbHO CTOUT OTMETUTHh OOHApYKEHME MOMOKUTETbHBIX KOPPEeSIMOHHBIX
CBsI3eil MeXIy OlleHKaMy (pu3Mdyeckoi 6e30MacHOCTY U TakKuMMy (GopmMaMy, Kak
MIPOTOIITaHHbIE TPOIIMHKY U IbIPBI B 3a00pax. Ha rmepBblit B3I, 9TOT Pe3y/abTaT
MIPOTUBOPEUNT 061Ieit joruke. OMHAKO €ro MHTepIIpeTalys JeKUT B IIOCKOCTYU
pasauMueHust JeCTPYKTUBHOTO U MHCTPYMEHTAJIbHOTO (aJalTMBHOIO) BaHIA/IN3-
Ma, rpegoxkeHHOTO C. KosHom [45]. [IpoTonTaHHbIe TPOMMHKA U MPOe/aHHbIe B
3ab60pax IMPOXoAbl — 3TO MpUMepbl HeOPMaIbHOI afganTanyuu Cpensl MO HYKIbI
skuteneit. OHM BO3HMKAIOT TaM, rae oduiiaibHast MHPPaCTPYKTypa HeymooHa Uin
HesbdekTMBHA. [T0M0KUTETbHAS KOPPEISIINSI C OCBEIIIEHHOCThIO MOKET YKa3bIBATh
Ha TO, YTO B XOPOIIIO OCBENIEHHbBIX, a 3HAUMUT, BOCIIPUHMMAEMbIX Kak 6ojee 6e30-
TacHble paitoHax, CTyAeHueckasl MOJIO/IeXKb aKTMBHee IMOIb3yeTcsl TaKMMM TpoTia-
MM, He BOCIIpMHMMAS UX KaK yrpo3y. bosee Toro, caMoBo/bHOE, HO (PYHKIIMOHATb-
HOe M3MeHeHVe Cpeibl MOKET Jake YCWIMBATD OIIyIeHMe OOIHOCTH (C HATMUMeM
OGIIHOCTY U TIOAIEPYKKY), TOCKOIBbKY TaKye TPOIIbI U IIPOXOIbI UCIIONb3YIOTCS KOJI-
JIEKTUBHO U CBUIETEBCTBYIOT O HEKOeM He(opMaIbHOM KOHCEHCYCe JKUTeei OT-
HOCUTENIbHO yaobcTBa nepemerienus. Kak ormeuaer P. M. Martinelli, Taktiueckue
MPaKTUKY, HeOpMaTbHble MHTEPBEHIIMY BBICTYTAIOT aKTaMU «IIPUCBOEHMSI» TO-
POIICKOTO MPOCTPAHCTBA, KOTOPbIE ITepecMaTPUBAIOT M 3aHOBO M300pEeTAIOT 3apaHee
CTUTAHMPOBAHHbBIE CTpATerMu oOUIMAIBLHOTO IVIAHUPOBAHMUS [46]. B 3TOM KOHTeK-
CTe TOpO[i TIPefiCTaeT He TOMbKO KaK MPOAYKT GOpMaTbHOTO ITPOEKTUPOBAHMS, HO
U KaK IPOCTPaHCTBO, HEMPePbIBHO KOHCTPYMPyeMoe MTOBCeJHEBHBIMMU A eliCTBUSIMU
ero oburareseit, a BpeMeHHbIe ¥ HI30Bble MHUIIMATUBBI MOTYT PaCCMaTPUBAThCS
Kak peanusanusi «mpasa Ha ropof». Kak ormeuatot Q. Stevens, K. Dovey [47], Bpe-
MEHHO ¥ TaKTUYeCcKuil ypoaHU3M IpeacTaBiseT co60i MPaKTUKM HU30BOTO ITe-
peoCMbICJIEHMS] TOPOLCKOTO MTPOCTPAHCTBA, B KOTOPBIX CTAJIKMBAIOTCS Pa3/iMUHbIE
MHTepPechl — OT JIOKQJIbHBIX COOOIECTB 10 MHCTUTYLIMOHAIbHBIX aKTOPOB. B aT0M
JoTMKe faxke HeopMaabHbIe MeicTBUS (BKIIOUAst HEKOTOpbie (popMbl afarTMBHO-
r0 BaHIaaM3Ma) MOTYT ITOHMMATbCS KaK CIIOCO0 «IIPUCBOEHMSI» TOPOJA ero KUTe-
JIIMU, UX TIOTIBITKA CHEeNIaTh Cpemy 6osiee yIoOHOM 1 OTBEYAoIeii TOBCETHEBHBIM
MOTPe6HOCTSIM, UTO IepekanKaeTcs ¢ upaeeii I. JledeBpa o «IIpaBe Ha TOPOI».

3akK/lovyeHue

[TpoBeeHHOE MCCIeqOBaHMe ObIIO HAIIPaBIeHO HA M3yyeHMe BOCIPUSITUS U
OILIEHKM BaHIAJbHBIX MPe0o6pa3soBaHMii B TOPOACKOIi Cpefie C MO3ULIUU CTyIeHYe-
CKOJ1 MOJIOAEXM B KOHTEKCTE ITepesKMBaHMSI €10 COCTOSIHMSI 6€30TacHOCTM B Meraro-
Juce. B COOTBETCTBUM C TMOCTaBIE€HHBIMU MCCIEIOBATEIbCKMMYM BOIIPOCAMU ObUIN
pellleHbl CIeayioliye 3aJauy: BbISIBJeHO 00liee OTHOIIEeHe CTYIEeHTOB K BaHa-
JIN3MY U €r0 CBSI3b C OLleHKaMM 6e30MacHOCTH, YCTAaHOBJIEHbI Pas3/IMUMs B BOCIIPUSI-
TUM KOHKPETHBIX (OpM BaHAaIM3Ma, 00YCJIOB/IeHHbIEe (PaKTOPOM I10JIa CTYIAEHTOB,
a Taxke OOHAPYKEHbI U MTPOVHTEPIIPETUPOBAHBI KOPPEJSIIIMOHHBIE CBSI3U MEXKILY
OIleHKaMM pas3InYHbIX (GOpM BaHAAIM3Ma M KOMIIOHEHTaMM 6e30MacHOCTY TOPOZ -
cKoit cpempl. ITomyueHHbIe NaHHbIE MO3BOJSIIOT CHOPMYIMPOBATDH DS KIIOUEBbIX
BBIBOJIOB.
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Bo-mepBeIX, B cpeme CTyAeHUYeCKOM MOJIOeXM AOMUHMPYET HeraTMBHOE U
nuddepeHIIIPOBAaHHOE OTHOIIEHME K BaHIAIM3My (COBOKYITHO 88 % OIpoIlleH-
HBIX), TIPY 9TOM JINIIb 12 % PecloHIeHTOB IeMOHCTPUPYIOT JIOSITTbHbIE YCTAaHOBKIA.
BoIsB/ieHa ycTOiUYMBasi 3aKOHOMEPHOCTb: YeM BBIIIE TOJIEPAHTHOCTb K BaHIAjlb-
HbIM TIPOSIBJIEHUSIM, TEM HIKe OIEeHKM (DU3MIecKoil ¥ ColManbHO 6e301acHOCT
TOPOJCKOI Cpembl. ITO TOATBEPKAAET TEOPETUUECKOE TTPEAIIONIOKEHE O TOM, UTO
OTHOIIIEHMEe K BaHAQIU3MY SIBJISIETCS He ITPOCTO STUUYECKON MO3ULMell CTyIeHTOB,
HO M BaKHBIM MHIMKATOPOM, & BO3MOKHO, ¥ MPEIUKTOPOM CYObeKTUBHOIO BOC-
MIpUSTUS 6€30ITaCHOCTY UMM TOPOACKOM Cpembl.

Bo-BTOpbIX, 3aDUKCUPOBAHbI BhIpaskeHHbIE Pa3numsl, CBSI3aHHbIE C GAKTOPOM
rosia. JIeByIIKM-CTYIeHTKM YKa3bIBAlOT Ha Ooyiee MIMPOKUI AMAIIa30H CUTYaIUiA,
OTHOCMMBIX K BAHIQJIM3MY, I 3HAUMMO OCTpee MePeskMBAIOT X KaK MCTOYHUK YyIPO-
3bI, 0COOEHHO B OTHOLIEHUM JeCTPYKTUBHBIX (GOpM. BbIsiBlIeHHAsT 3aKOHOMEPHOCTh
MO3BOJISIET YTBEPXKIATh, YTO MTPEICTAaBUTEIbHUIII JKEHCKOTO I10J1a SIBJISIIOTCS 6osee
YYBCTBUTEIbHBIMU «CEHCOPAMM» COCTOSIHYSI TOPOACKOTO IMPOCTPAHCTBA: OHY paHb-
IIe ¥ octpee GUKCUPYIOT IPU3HAKY HeOIaroIoyuns, YTO JeaeT UX OIeHKU Bak-
HbIM MHIMKATOPOM PEabHOTO YPOBHS 6€30TacHOCTY TEPPUTOPUNA.

B-TpeTbux, B3auMOCBSI3b MEXKIY BOCIIPUSITHUEM BaHAAIM3Ma U OlleHKaMu 6e3-
OTIaCHOCTM HOCUT IubdepeHIIMPOBAHHbBIN XapaKTep, a KOPPEISIMOHHbIN aHaIN3
BBISIBUJI 1B MPMHLIMIIMAIBHO PA3IMUHbBIX MATTEPHA CBSI3eit. JleCcTpyKTUBHbBIE (OP-
MbI BaHaaM3Ma (pa3ouTbie OKHA, CIOMaHHbIe TIepuia, TOBPEKIeHHbIE OCTAHOBKMN)
YCTOMUMBO OTPUILIATEIBHO KOPPEIUPYIOT C OLleHKaMM (U3NUEeCKO U TICUXOIOTH-
yeckoit 6e30MacHOCTY, SMIIMPUYECKM TTOATBEPKIAS KIIOUEBbIe TOJOKEHUS Teo-
puM «pa3buUThIX OKOH». IHCTpyMeHTaIbHbIe, afanTUBHbIE GOPMBI (ITPOTOIITAHHbBIE
TPOTIMHKH, IbIPbI B 3a00pax) 0OHAPYKMBAIOT MOJMIOKUTETbHbIE CBSI3M C OCBEIleH-
HOCTBIO U OIIYIIEHVEM COIMATbHOI OBIIHOCTY, YTO YKAa3bIBAET Ha UX BOCIIPUSITHE
KaK (DYHKIVOHAIbHBIX, a He YIPOKAIOIMIMX MpeobpasoBaHuil Cpebl C TOUKU 3pe-
HUSI CTYIEHTOB. DTO MOATBEPKIAET BbIABMHYTYIO HaMM TUIIOTE3Y M BHOCUT Bask-
HOE YTOUHEeHMe K KIaCcCUMUeCcKOli Teopuu pa3buThIX OKOH: He JII060i1 6ecriopsmox
BOCITPMHMMAETCS KaK yrpo3a; 6ecropsiioK, MMeIoIyii GyHKIIMOHATbHOE 3HaUeHVe
Y BO3HUKIINIT «CHU3Y», MOKET MHTEPIIPETUPOBATHCS CTYAEHYECKMM COOOIIECTBOM
Kak MpuemieMast MpakTHKa B3auMOZAENCTBUS C IIPOCTPAHCTBOM rOPOAa.

[MonyueHHbIE Pe3yIbTaThl BHOCST BK/IA B Pa3BUTIEe HECKOMbKUX HATIpaBIeHMK
HayYHOTO 3HaHMs. Bo-mepBbIxX, paboTa paciiipsieT TeopeTuuecKye mpeacTaBaeHnus
0 BOCIIPUSITUM BaHAAIM3Ma C TO3UIUM CTYIEHUYECKO MOJIOIEXKY, JEMOHCTPUPYS
Heo6X0oaMMOCTb AuddepeHLIPOBAHHOIO ITOAX0a K pasanyHbIM ero opmam (me-
CTPYKTUBHBI, MHCTPYMEHTA/IbHbBIN, CMMBOJIMYECKUIA) TIPU aHAIM3€E UX BIAUSHUS
Ha 6e30MacHOCTb YSI3BMMBbIX KaTeropuii HaceyleHus. Bo-BTOPBIX, MCCIeI0BaHNE
SMIIMPUYECKM BepubULIMPYeT Ha POCCUIICKOI CTYIeHUYECKOI BbIOOPKE KITIOUEeBbIe
TTOJIOSKEHMSI TEOPUM «PA3OUTHIX OKOH» Y KOHIIEITIUY «CUMBOIUYECKUX YTPO3», IO~
TBEPKAAST UX KPOCC-KYAbTYPHYIO BAIUIHOCTb. B-TpeThux, paboTa BHOCUT BKIAJ B
TeH/IePHYIO IICUXOJIOTHUIO U COIMOIIOTHIO TOPOJa, AETAMU3UPYS] MEXaHU3MbI ITOBbI-
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IIEHHOI YyBCTBUTEJILHOCTY HEBYIIEK-CTYAEHTOK K CPeJOBbIM MapkepaM Heb6e30-
MaCHOCTH.

HccnemoBaHye MMeET BHICOKMIT TPAKTUKO-OPUEHTUPOBAHHBIN MOTEHIIVAT, TTO-
CKOJTBKY €T0 Pe3y/IbTaThl MOTYT OBITh HETTIOCPEICTBEHHO MCIIONIb30BAHBI ITPU pa3pa-
60TKe CTpaTeruii MOBBIIIEHMS 6€30TIaCHOCTY TOPOCKOI CPeibl, OPUEHTUPOBAHHBIX
Ha MOJIOZIEXKb, B TOM YMCJI€ B YHUBEPCUTETCKUX TOPOAX M KaMITycax. BbIsiBIeHHbIE
3aKOHOMEDHOCTU TO3BOJSIIOT KOHKPETU3UMPOBATh NPUOPUTETHBIE HAIPABIEHUS
yIIpaBJIeHYeCKUX PelLleHU .

[Ipexxze Bcero, MoydyeHHbIe TAHHbIE CBUIETEbCTBYIOT O HEO6XOIMMOCTY OTIe-
pPaTUBHOTO YCTPaHEHUS! TOCIEACTBUII NeCTPYKTMBHOTO BaHIAAM3Ma, TaKUX Kak
pas36uThie CTEKIA, MOBPEXKAEHHbIE 7IeMEHThI TIOAbE3IHON MHDPACTPYKTYPHI, CJIO-
MaHHbIe OCTAHOBOUHbIE KOMIUIEKCHI ¥ COXOKEHHBIE 0OBEKTHI. [IOCKOTBKY MUMEHHO
3Ty GOPMBI BaHIaIM3Ma Hauboiee TeCHO CBSI3aHbI C OLTYIeHVEM KPUMMUHOTEHHOI
YIPO3bI U TMCUXOIIOTUYECKOTO MUCKOMMOpPTa (0OCOGEHHO B SKEHCKOI 4aCTU CTYHEH-
YeCKOii BEIGOPKU), OBICTPOE BOCCTAHOBJIEHNE MOBPEXKAEHHBIX 00BHEKTOB OYIET CITO-
COOCTBOBATH HE TOJNILKO MOBBILMIEHNIO (GU3UUECKOl 6€30TTaCHOCTH, HO ¥ CHUKEHUIO
CyGbEKTUBHOTO UYBCTBA TPEBOTU Y MOJIOAEXKHU. [IpMOpUTETHOE BHUMAHME CIeqyeT
YOENSITh TEPPUTOPYSIM TOBCETHEBHOTO MOTb30BAHUST — KUIBIM 30HAM, TIOAbE3IaM,
IBOpPaM ¥ OCTAHOBKaM OOIeCTBEHHOTO TPAHCIIOPTA.

He MeHee 3HaUMMBIM HaIpaB/IeHKEM MMPAKTUUECKOM paGOThI BBICTYIIAET PEry-
JMPOBaHNe CEMMOTUYECKOTO KIMMaTa TOPONCKON cpenbl. ViccienoBaHue mokasa-
JI0, UTO TICUXOJIOTMYecKast 6@30MacHOCTb CTyAeHYEeCKOl MOJIOJEXM CHYDKAeTCST He
TOJTBKO TIOZ, BIUsIHMEM (DU3UUECKUX PA3PYyIIeHNit, HO U TIPU CTOTKHOBEHUM C CUM-
BOJIMYECKUMM YTPO3aMU — MOTUTUUECKUMU JIO3YHTaMM, HAIIMUCSIMHU C PEKIaMoii
HeJIeraJTbHbIX TOBAPOB U YCIIYT, & TAKKE CTUXUITHO PACKIeeHHBIMU OObSIBIIEHUSIMMU.
B 3701 CBSI3M 11€71eCO006Pa3HO BHEpEHME MPAKTHUK OMEPATUBHOTO YAaJIeHMs arpec-
CUBHOTO, S3KCTPEMUCTCKOTO VJIM OTKPOBEHHO IMPOTUBOINPABHOTO KOHTEHTA CO CTEH
3[IaHN, OCTAHOBOK U PEKJIAMHBIX KOHCTPYKI[UIL, YTO OyIeT Crioco6CTBOBATH IO -
IepKaHMI0 TICUXOJOTMYECKOr0 KoMbOopTa U OIYIIEHUsT KOHTPOIUPYEMOCTH TPO-
CTPAHCTBA.

Ocob6oro BHMMaHMS 3aCAYKMBaeT (eHOMEH «aJalTUBHOIO» MM MHCTPYMEH-
TaJbHOTO BaHZalKu3Ma (IIPOTONTAHHbIE TPOIMHKH, MTPOJeIaHHbIE B 3a60pax Mpo-
xopnbl). [TOMOKUTENbHbIE KOPPEISIUMA 3TUX (GOPM C OUIYIIEHVEM OCBEIIeHHOCTU
M COIMATbHOI OBUIHOCTY YKa3bIBAIOT HA TO, UTO TaKKue M3MeHEeHUsSI Cpelbl OTpa-
KAlOT peayibHble, HO He YUTeHHbIe OPUIIMATbHBIM TUIAHMPOBAHMEM MOTPEGHOCTH
CTYAEHTOB Kak JXUTeJei ropoaa. B cBA3U ¢ 3TUM MpPeACTaBIsIeTcs] MPOAYKTUBHBIM
BBICTPaMBaHMe IMAJIOra C MOJOLEKHBIM COOGIIECTBOM [IJIsl BBISIBIEHMS NTPUYMH
BO3HMKHOBEHMSI TIOOOHBIX MPAKTUK. JIerMTUMaIusi BOCTPe60BAaHHBIX MapIIPyTOB
" peleHuit 1o 6J1aroycTpoiicTBY MO3BOJIUT HE TOJIbKO CHU3UTb YPOBEHb HECAHKIT-
OHUPOBAHHBIX U3MEHEHM1, HO U YCUMJIUTD YYBCTBO COMPUYACTHOCTU CTYI€HUECKOIA
MOJIofiexku K hOpPMMUPOBAHUIO TOPOJICKOIE CPEibI, UTO CaMO TI0 ceGe SIBISIeTCs pecyp-
COM TOBBIIIEHMS COIIUATbHOI 6€30MaCHOCTH.
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Ouenka npenogaBatenamu BauAHMA renepatustoro UK
Ha 0bpa3oBaHue M CONYTCTBYIOLMX PUCKOB

E.A. IlocnenoBa

Poccuiickas akademust HapoOH020 X03s1ticmea u 2ocydapcmeeHHoli ciy#col npu Ipe3uderme
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AHHomauyus. Beedetue. TeHepaTUBHBIN UCKycCTBeHHbIT MHTEIEKT (IVIM) OTKpbIBAe€T HOBbIE IM[IAK-
TUYECKIe BO3MOKHOCTH, CIIOCOGCTBYSI ITePEXOy OT PeNPONYKTVBHBIX METOIOB 00yUeHMsI K PelleHNI0
3a/1a4 MMOBBIIIEHHOI KOTHUTUBHOM CJIOKHOCTY, OFJHAKO €ro yCIelIHasi MHTerpaysi B 06pa3oBaTelbHbIii
nporecc TpebyeT nejarornueckoii OLeHKM PUCKOB U OKUIaHMI OTHOCUTENIbHO M3MeHeHMii B 06pa3oBa-
TeJIbHOI cpene. Lleny — aHAIN3 OXUIAHWI ITearornyeckoro cooduiecTsa OTHOCUTENBHO TpaHChopMa-
Mu 06pa3oBaTesbHOI cdeprl, 06yCI0BIeHHON BHenpeHieM [ -TexHonoruit. Memodosiozus, memoos!
u Memoouku. IIpUMeHSIIUCh COLIMOIOTMYeCKYe U CTATUCTUYeCKMe MeTObl. OMIMpHUUeckyo 6a3y cocra-
BUJIM IaHHbIE ompoca (OKTA6pb 2025 T.) ¢ yyacTuem 356 memaroroB poCCUiCKUX BY30B. Pe3ynsmamat.
VccinenoBaHue BBISIBUIO 3HAUMTENIbHBIN YPOBEHb OXKMUAAHWI OTHOCUTEIBHO Mpeobpa3oBaHmst 06paso-
BaTeJIbHOJ CUCTE@MBI, YTO OTPakaeT FOTOBHOCTD 1€aroroB MPUHSATbL HeOOXOAMMbIe M3MeHeHMs. Bonb-
LIMHCTBO ONPOIIEHHBIX ITperoaBaresnei ucronb3yoT MU B cBoeit mpodeccrnoHanbHOM 1esSTeTbHOCTI
- 83,1 %. OcHOBHBIMM ITpeumyLecTBamy oT VIV nmpernogasBaTesiy Ha3bIBaIOT aBTOMATU3ALMI0 PYTUHHbBIX
3amau — 83,1 %, co3maHue HOBbIX (OpM B3auMomeicTBust — 54,9 %, ycKopeHue mpoiecca ooyueHus —
42,8 %. Cpeny KIIOYEBBIX PYCKOB YKa3bIBAIOT CHIKEHVE KOTHUTUBHBIX Crioco6HocTelt — 80,8 %, McKaxe-
HIMe U HeIOCTOBEPHOCTH MHpopMauuu — 68,5 %, sTuueckme pucku — 57,2 %. IIpu atom 42,8 % npernona-
BaTeseil OKUIAT CUJIbHbIX U3MEHEHUI B cucTeMe 06pa3oBaHus B Omvokaiiiime 5 yiet, 34,9 % pecrnoH-
IEHTOB — OYeHb CYJIbHBIX. AHA/IN3 BBISIBAJ CMJIBHYIO CTAaTMCTMUECKYM 3HAYMMYIO B3aMMOCBSI3b MeXIY
moxomoMm 1 dakroM ucronb3oBauus MU (R = 0,770; p = 0,009): uem BbIlle JOXOM PECIIOHIEHTA, TEM
BbIIIIe BEPOSITHOCTD, UTO OH McIonb3yeT 'MW peryasipHo. HayuHas HOBU3HA 3aKIIIOYAETCsl B SMITMPUYIe-
CKOM BBISIBJIEHUY MHEHUSI IIeJaroroB OTHOCUTENIBHO TpaHchopMaluy 06pa3oBaTebHOI CYCTEMBI IO,
BJIMsIHMEM pacripocTpaneHus VIV, BKiItouast OLleHKY COIPSDKEHHBIX € Hell puCKOB. OLieHKa B3ayIMOCBSI3U
orbITa Mcnonb3oBanus I'MU ¢ noxonom nenaetcst Briepsble. [Ipakmuyeckas 3HayuMocms. BbIBOIBI MOTYT
OBITh ITOJIe3HBI IJIS1 PYKOBOAMTENIE)i By30B, OPraHOB BJIACTHU Il Pa3pabOTKy CTPATErMU IPUMeEHEHNS
TN B 06pa3oBaTeIbHOM IIpoLiecce.

Kniouessle cnosa: reHepaTUBHbIN MCKYCCTBEHHbIN MHTeIeKT, [N, uaT-60Th1, GPT, HeiipoceTH, cucre-
Ma Bbiciiero o6pasosanusi, BY3, undposas Tpanchopmaiiys, negaroriu, ucrnoab3oanue MU B o6paso-
BaHMUU, aBTOMaTu3auus, pucku or '
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Faculty assessment of generative Al's impact
on education and its associated risks

E.A. Pospelova

Russian Presidential Academy of National Economy and Public Administration (RANEPA),
Moscow, Russian Federation.

E-mail: pospelova-ea@ranepa.ru

Abstract. Introduction. Generative artificial intelligence (GenAl) offers new didactic opportunities, facil-
itating the shift from reproductive teaching methods to addressing problems of greater cognitive com-
plexity. However, its successful integration into the educational process necessitates a pedagogical eval-
uation of the risks and expectations associated with changes in the educational environment. Aim. The
present research aims to analyse the expectations of the pedagogical community regarding the transfor-
mation of the educational sphere resulting from the introduction of GenAl technologies. Methodology
and research methods. Sociological and statistical methods were employed. The empirical basis comprised
survey data collected in October 2025 from 356 faculty members at Russian universities. Results. The
study revealed a significant level of expectation regarding the transformation of the educational system,
reflecting educators’ readiness to embrace necessary changes. The majority of surveyed teachers — 83.1%
- use GenAl in their professional activities. The main advantages of GenAl cited by teachers are the
automation of routine tasks (83.1%), the creation of new forms of interaction (54.9%), and the acceler-
ation of the learning process (42.8%). Among the key risks identified are a decline in cognitive abilities
(80.8%), distortion and unreliability of information (68.5%), and ethical concerns (57.2%). Meanwhile,
42.8% of teachers anticipate significant changes in the education system within the next five years, and
34.9% expect very substantial changes. The analysis revealed a strong, statistically significant correlation
between income and the use of GenAl (R = 0.770; p = 0.009): the higher the respondent’s income, the
more likely they are to use GenAl regularly. Scientific novelty. The scientific novelty lies in the empirical
identification of educators’ opinions concerning the transformation of the educational system resulting
from the widespread adoption of GenAl, including an evaluation of the associated risks. For the first time,
the relationship between experience in using GenAl and income has been assessed. Practical significance.
The research findings may prove valuable to university administrators and government authorities in
developing strategies for the use of GenAl in the educational process.

Keywords: generative artificial intelligence, GenAl, A, chatbots, GPT, neural networks, higher education
system, university, digital transformation, educators, Al use in education, automation, risks of GenAl
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BBepeHue

l'eHepaTMBHBIN UCKYCCTBeHHBIN MHTeNeKT ('), TOCTPOEeHHbIN Ha TeXHOI0-
TUSIX TIYOMHHOTO MAIIVMHHOTO OGYYeHMS M MPOJBUHYTHIX METONAX CTPYKTYPHOTO
MOJEeMMPOBaHMs, PAAUKAIbHO pa3ABUTaeT PaMKU TPAAULIMOHHOTO MpPUMEHEeHMUS
UCKyCcCTBeHHOrO nHTeekra (MU). B otnnune oT y3K0 cienyaan3MpoBaHHbBIX pe-
IIeHNM4, HAIPaBJIeHHBIX JIUIIbL HA 0O6pabOTKYy MacCMBOB JAHHBIX ¥ BBIIIOJHEHVE
CcTaHIapTHBIX 3amad, MU obnamaeT YHUKAIbHON CIIOCOOHOCTBIO CO34aBaTh MPVH-
LMITMAIbHO HOBBII KOHTEHT, YYMUThIBASI IIMPOKMIA CIIEKTP KOHTEKCTA 1 HIOAHCOB 3a-
npocoB. VimeHHO pnaHHas GyHKuust [MIU oTKpbiBaeT 6e3rpaHUYHbIE BO3MOKHOCTU
IJIS1 ero TIPMMEeHEeHUsI B cucTeMe 00pa30BaHMst, 0COOEHHO B YaCTM aBTOMAaTHU3aIUn
¥ TIepCOHAMM3anNuy 06pa3oBaTeIbHOTO MPoIecca, Kak MoJIuepKkuBaeTcs B paborax
K. S. Tang [1], K. Nikolopoulou [2], N. S. Alotaibi, A. H. Alshehri [3], A. Alam [4].

[Tpeumymiecra 'MW a5t 06pa3oBaTeIbHOTO MPOIIECCa OLIEHMUIIA B TIEPBYIO OUe-
penb CTyIEeHTbI, KOTOpbIe CTa/IM M0Jb30BaThCS SI3bIKOBBIMM MOJEISIMU Cpa3y Iocie
MX TIOSIBJIEHMSI B OTKPBITOM JocTyIie B 2022 I., UTO CIIPOBOIMPOBAIO MacCIITaGHbIe
IUCKYCCUM M BOJIHY IyOIMKAIMiT B HAYUHOM COOOIIecTBe, B (hOKyce KOTOPBIX OKa-
3aJIMCh BOIIPOCHI OTIbITA MCTONb30Bauust [MIU ctymeHTamu, Kak B pabote E. A. ITo-
CIIEJIOBOJA C COABT. [5], a TaKKe MPOGIEMbI aKaIeMIUUeCKOI YeCTHOCTY, STUIHOCTU U
riaruaTa, CHUKeHMS KOTHUTUBHBIX CITIOCOOHOCTEN Y 00YJAIOMmMXC s M3-3a IIPSIMOTO
nenerupoBanusi meiuieHus aaroputmam (E. A. Iocmenosa [6], B. Wisniewski [7]).
OCHOBHBIM JeTEPMMHAHTOM 3TMUYECKUX HapyLIeHUi, paclipoCTpaHeHUs Ilarmara
B CTYyIEeHYeCKMX paboTax, MOoAPbIBa IMIPUMHILIUIIOB aKaleMUUeCKOil YeCTHOCTY U CHU-
SKeHMsSI KOTHUTUBHBIX CITOCOOHOCTE BBICTYTIAET HECTPYKTYPMUPOBAHHOE MCITONTb30-
BaHue I'MM o6ydaromyMucs, 0OyCJOBJI€HHOE OTCYTCTBMEM ILieJIeHAIIPaBIeHHOTO
00yYeHMSI KOPPEKTHBIM MOZEISIM B3aMMO/IECTBUS C TAHHOM TEXHOIOTHMEI.

Bo usbexkanne eHoMeHa MPSIMOTO HeIerMpOBaHMSI KOTHUTUBHBIX QYHKLINI
anroputmMaMm MU memarormyeckoMy COOOIIECTBY HEOOXOAMMO CHOPMUPOBATH Y
06YyUaloNIXCsl KOMITIETEHTHYI0 MOJeThb B3aMMOJIEIICTBUSI C MAHHOI TeXHOJIOTHUE .
[Tpy 5TOM KpUTHUYECKM 3HAUMMBIM YCIOBMEM Peann3aluyy 3TOM 3a1a4y BbICTyIIaeT
TOTOBHOCTb ITeJarorn4eckoro Coo6IIeCcTBa K MPUHSITHUIO ¥ OCBOEHWIO MHHOBAIIVIOH-
HbBIX TEXHOJIOTMYECKMX PelIeHuin [6].

Mexay TeM, ecnu CTyLeHYeCKMil OMBbIT aKTUMBHO OOCYKIAeTCs UM CTAHOBUTCS
NpeMeTOM Hay4YHbIX M3bICKaHUI, TO MpernojaBaTe/nbcKasl IPakTuKa B 3TOM KOH-
TEKCTe OCTaeTcs MeHee M3ydyeHHOIi. HacTosias pabora BOCIONTHSIET JeUIIUT Kak
TEOPETUUECKUX, TAK Y SMIIMPUUIECKM 000CHOBAHHBIX VICCIEIOBAHNIA, TOCBSIIIIEHHBIX
aHa/IM3y OIbITa KcIoab3oBauyusa 'MW npenopasaTensmu. HoBM3Ha MccieqoBaHMs
3aK/II0YAETCST B BBISIBJIEHUM OLIEHOK IeIarornyeckoro coobirectsa TpaHcpopma-
MK 06pa30BaTeIbHOI CUCTEMBI TOJ BO3/elicTBMEM pacripoctpaHenust [MU-Tex-
HOJIOTMIA U CBSI3aHHBIX C HEJl PUCKOB.
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CrienyeT Nog4YepKHYTh, UTO MMEHHO XapaKTep OXXUIOaHUI e arormyeckoro co-
006I1IeCTBAa OTHOCUTEBHO MPEAToIaraeMbIX TPaHC(HOPMAIIMOHHBIX MTPOIECCOB OKa-
3bIBaeT CyIleCTBEHHOE BJIMSHME Ha YPOBeHb BOCIIPUMMUYMBOCTU TpemnojaBaTesieii
K MHHOBAI[MOHHBIM TEXHOJOTUSIM. [JaHHasi B3aMMOCBSI3b HOCUT TIPUUMHHO-CJIE[-
CTBEHHBIII XapakTep: chOpMUPOBAHHbBIE Y TEIATOTOB MPEICTABIEHNSI O BO3MOXK-
HbIX M3MEHEHUSIX B 00pa30BaTeIbHOI cpefie MeTepPMUHUPYIOT CTEeIIeHb TOTOBHOCTY
K MHTerpanuy MHTeJJIEKTyalbHbIX CUCTEM B IearOrMUeCcKylo MPaKkTUKYy, CJIefoBa-
TeJIbHO, BIMUSIIOT HEIIOCPEICTBEHHO Ha TEMITbI 1 MACIITa6bl TPOHMKHOBEHMS TEXHO-
Joruii B cpepy o6pasoBaHms.

Llenbi0 HACTOSIILETO UCC/IeOBAHMS BBICTYIIAET aHAJIN3 OXXUIAHUI Tlelaroruye-
CKOT'O COOOIIEecTBa OTHOCUTEIbHO TpaHchopMalmu 06pa3oBaTenbHOIt chepsbl, 06y-
CJIOBJIEHHOJI BHEAPEHNEeM TeXHOoJ0Tuit Ha 6a3e I'MIM. B cooTBeTCTBUM ¢ 0603HAUEH-
HOI1 11e/ThI0 CQOPMYIMPOBAH PSII, MCCAeI0BATENbCKUX 3a4a4, HAllpaBJIeHHbIX Ha: 1)
NIpOBeJleHle aHa/IM3a TeKyIlero onbita npuMeHenus ['MU B nemarornueckoii nmpak-
TUKe; 2) UAeHTUOUKAIIMIO KIIOUEeBBIX PUCKOB, aCCOLMMUPYEMBIX TPeIofaBaTeasiMu
¢ uHTerpanueit M texHomorui B 06pa3oBaTebHbIil IIpoLiecc; 3) leHKY OKUIaHMit
IpernojaBareieil B 5-JeTHel mepcrnekTuBe; 4) BbISBIeHMEe (aKTOPOB, BIUSIIONINX
Ha OITBIT UCIT0/Ib30BaHMs IV B megarormueckoit pakTuke.

s pelieHMs TTOCTABIEHHBIX 1ieeil ¥ 3a[a4 ObUTM BBIABUMHYTHI CJIeQyIOIIe
HayuyHbIe TUIIOTEe3bl.

1. CylecTByeT BbICOKasl CTelleHb MHTEHCUBHOCTYU MPUMeHeHUs MHCTPYyMeH-
ToB ['MIU B mpodeccroHaNbHO esITeTbHOCTHM MpernoiaBaTesiei.

2. B uepapxumu pucKoB, aCCOUMMPOBAHHBIX C BHeApeHMeM [V, noMMHUPYIO-
IIee TMoJIoKeHMe 3aHMMAaeT YyIpo3a CHIKEHMSI KOTHUTYBHOTO MOTeHIMasa o6yJaio-
LIUXCSL.

3. IlpenmcraBuTenu aKageMUUYeCKOTO COOOIIECTBA OXUIAIOT PAAUKAIbHYIO
TpaHchopMaluio 06pasoBaTeIbHONM Cpelbl Mo BO3IeicTBMeM TexHooruii TUU B
CpeIHeCpOUYHOI ITepCcreKTuBe.

4. CymiecTByeT o6paTHAast KOPPEISIMOHHAS 3aBUCYMMOCTh MEKIY BO3PaCTOM U
npodeccroHaabHBIM CTaXkKeM IperofaBaTesieii M 4acToToil skcruryatauyy TN -uH-
CTPYMEHTOB.

5. YpoBeHb [0xOfia MperiofaBaTesieli BbICTYIIaeT 3HAUMMBIM IPEeAUKTOPOM
YaCTOTHI MCITONb30BaHMs TUN: HabmomaeTcs psiMast KOppesiliMOHHAs CBSI3b MeX-
Iy MaTepyaJbHBIM 6JIarOCOCTOSTHMEM Y PErYISIPHOCTDIO TPMMeHEeHMS JaHHbBIX TeX-
HOJIOTUIA.

OTMeTuM, 4TO Ha COBPEMEHHOM 3Talle TEXHOIOTUYECKOTO Pa3sBUTHUS IPUMeEHe-
Hue I'MU xapakTepusyeTcs J0OPOBOIbHBIM XapaKTePOM U HECMCTEMHOM MHTerpa-
el B 06pa3oBaTeibHblii poliecc. JaHHbli (HakT mpruobperaeT 0cobyI0 LIEHHOCTh
IIJIST HAYYHOTO aHajM3a, MOCKOIbKY MO3BOJISIeT OIeHUTh eCTeCTBeHHYI0 TMHAMUKY
BHeZIpeHMSI MTHHOBAI[MOHHBIX TEXHOJIOTHIA B MPO(eCccCMoHaAbHYI0 TPAKTUKY ITpero-
IaBaTesieil 6e3 BHEIIHETro aflMMHUCTPATUBHOTO AABIEHMS.

MeTomonorndyeckuM OrpaHMYeHMeM HACTOSIIel paboThl BBICTYIIAET IpenBa-
pUTeIbHOE yUacTHe PeClOHIEHTOB B MOTMBALMOHHOM CeMMHape, YTO [MOPOKIAeT
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MPeB3SITOCTb CAMOCTOSITEIbHOTO BhIOOPa (self-selection bias). [lanHbIi akTOop me-
TepPMUHUPOBA KOTHUTUBHOE CMellleHle B CTOPOHY ITOBBIIIEHHOTO MHTepeca K 1N,
TaK KaK BBIOOPKY COCTaBWIM Haubosiee JIOSIbHbIE K TEXHOIOTUSIM Iefgaroru. Kpome
TOT0, HEOGXOIMMO YUUTHIBATH (DaKTOP COLMATBHOI JKeIaTeIbHOCTHU, IIPU KOTOPOM
CTpeMJ/IeHMe I1eJaroroB COOTBETCTBOBATh MMM/KY «MHHOBALIMOHHOIO CIT€LaIi-
CTa» MOIJIO IIPUBECTHU K I€K/IapaTUBHOI TIepeolieHKe MHTeHCMBHOCTY MUCIIOh30Ba-
Husg TNN.

O630p nuTepaTypbl

WnTerpauust TN B o6pa3oBaTesibHyIO chepy He TOTbKO UHULIMUPYET IITyOuH-
HYI0 TpaHcOpMalMio yrpaBieHYeCKMX MeXaHM3MOB CUCTEMbI 00pa3oBaHMsI, HO
" BJIEYEeT 3a COOO0¥i MepeocMbIC/IeHN e TPAAUIIMOHHBIX TUAAKTUYECKUX TTOIXOI0B U
KapAVHaIbHOE M3MeHeHVe XapaKkTepa B3aMMOAeCTBYSI MeX/y IeJaroroM 1 o0y-
YaIIMMCS, 3aTPparnBasi KOTHUTUBHbIE, METaKOTHUTVBHbIE, SMOLMIOHAIbHbIE U CO-
[MabHbIE M3MepeHusT 06pa3oBaTeIbHOTO Mporecca [1].

B TeopeTnueckux mcciefoBaHMsIX oTMmevaertcsi, 4To MM okasbiBaeT pa3HOHa-
MpaBJieHHOe BIIMSIHME Ha 06pa3oBaTebHblii potecc [7], 061amast BBICOKMM MOTeH-
[[MaJI0M [Jis TIOBBINIEHUST KaueCcTBa MeJarornueckoil JesiTeIbHOCTH, 00ecrieunBast
refaroraM BO3MOXHOCTb CO3[4aBaTh MHHOBALIMOHHbBIE 3aJaHMs, afalTUpPOBATh
MaTepuabl, COBEPIIEHCTBOBATD IIPOLIECC YCBOEHMS 3a CUYeT IIPefOCTaBIeHN s pac-
IIMPEHHOM 00paTHOM CBSI3M, BKIIIOUAIONIEH eTaau3UpPOBAHHbIE TMOSICHEHUS U
apryMeHTaluIo, Kak omucbiBaeTcs B pabotax K. S. Tang [1], G. Rangel-De Lazaro
[8], H. Crompton, D. Burke [9]. B uesiom 3710 nosseiaet 3¢ GeKTUBHOCTh 00yUaio-
MIMXCST B KOHTEKCTE BBITTOMHEHMS 3a/IaHN MOBBIIIEHHOM CJIOKHOCTH, TPEOYIOMINX
nTy60KOI I KOTHUTUBHOI 06paboTky nHpopManyu [7]. BO3MOXKHOCTb 060TaneHus
cozmep>kaHMsT 0OPATHOM CBSI3M 3a CYET JeTaTM3MPOBAHHBIX apTyMEHTOB U PEKO-
MeHJauuii mo3BossieT GOpMMUPOBaTh Y 0OYUAIOUIMXCST YCTOMYMBbIE KOTHUTYBHBIE
CXeMbl OCMBICJIEHMSI MaTepuana, a IpuMeHeHye I1aJoTMUeckoro Noaxona B Ipe-
NOAaBaHNM, B COOTBETCTBMM C KOTOpbIM ['MIU nipencTaBisieTcs Kak AMaaoTMIecKuii
areHT JAJ1s1 COBMECTHOTO KOHCTPYMPOBAHMSI 3HaHWUI, CTUMY/IMpPYeT pasBUTHE KpU-
TUYECKOTO MbIIIIEHUsS ¥ KpeaTuBHOCTH Y obyuatomuxcs (C. K. Lo [10], S. C. Kong,
M. Y. W. Cheung, O. Tsang [11].

BesyciioBHO, 06/1a1ast 60raThIM MOTEHIIMAIOM JIJIsI TIOBBIIIEHNSI KauecTBa 00-
pa3oBaHMs, C OOHON CTOPOHBDI, C Apyroii — 'MW ripu HEKOPPEKTHOM €ro UCI0Ib30-
BaHUM CIIOCOOEH HeTaTMBHO OTPAsKAThCsI HA KOTHUTUBHBIX CIIOCOOHOCTSIX, 06yJaio-
muxcg [6]. BuactHocTH, M. S. Aslam 1 S. Nisar cBS13bIBalOT HeraTMBHOE BO3/le/iCTBYE
'MW ¢ pucKOM MOBEPXHOCTHOTO BOCIIPUSITUS 3HAHUIT U MAGIOHHBIX OTBETOB [12].
[Ipy KOMMPOBaHMM TOTOBBIX OTBETOB 0e3 KPUTWUYHON IPOBEPKM MCTOYHMKOB HA
OLIMOKY VIV aKTyaTbHOCTh MHGOPMaLVM CYIIEeCTBYeT PUCK Aerpafauyy aHaIUTH-
YeCKUX CITOCOOHOCTEN Y CTYAEHTOB, IIOCKOIBKY TPV TaKOM OTHOIIeHUu K T mpo-
VCXOOUT MPSIMOE [leJIerMpOBaHMS MBIIJIEHUS aJlfOPUTMY [6; 7; 13].

Kak cumrator A. Yusuf u coaBTOpbI, OTBETOM Ha IPOGIEMY [eJerupoBaHMs
Mbintenust TV, Beoyiiero K CHYDKEHUIO KOTHUTUBHBIX CITOCOGHOCTEN, MOXKET
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CITYKUTh OOyUeHMe CTYyJEeHTOB KPUTUUYECKOMY OII€HMBAHUIO CT€HEePUPOBAHHOTO
KOHTeHTa. 3ajJieliCTBOBaHMEe KPUTUUYECKOTO MbIIJIEHNST TIpeAIiosaraeT caMoCTOsI-
TeJIbHbII MOUCK MePBOUCTOYHUKOB, OLIEHKY MX aBTOPUTETHOCTU, COTIOCTaB/IeHNE
CaMOCTOSITeTbHO Hal@HHBIX UCTOUYHUKOB CO CT€HEPUPOBAHHBIMIU DPe3ylIbTaTaMU,
BBISIBJIEHVE HECOOTBETCTBUI, CKPBITBIX MPEATIOCHIIOK U UAE0T0TUIECKUX YCTaHO-
BOK, GOPMY/IMPOBKY COGCTBEHHBIX BBIBOIOB U Ap. [14]. ICKITIOUNTD JenernpoBaHme
MbINIIEHNS anroputMmam 'Y MOSKHO ¢ IOMOIIIbI0 BHEAPEHMSI B 00pa30BaTeIbHbBIN
MpPOIeCC MOEeIM T'PaMOTHOTO B3aMMOJIECTBUS OOYyYaloIIMUXCSI C TEXHOJOTMUEIA.
Omnpepnensionium GakKTOPOM 34€Ch BHICTYTIAET CTeNeHb TOTOBHOCTM MeAarornyecko-
IO COOOILeCTBa K MHTerpalum u ocsoenuo I'MHA.

[MoTeHUMaIbHBIMU CLieHapusiMu uHTerpauuu M B 06pa3oBaTeNbHbIN MPO-
LIeCC SBJISIIOTCS MepCOHaNIM3anus, IuaaoroBoe B3auMMOJElCTBIe, aBTOMAaTU3aus
agMMHUCTPATUBHBIX 3amau [1; 3]. HeobxomuMo TpupepsKMBaThCsl CHaIaHCUPO-
BAHHO ITOIUTUKM MHTErpaluy, YUYUTHIBAIONIE HEOOXOOMMOCTh ITPEeOIoIeHNSs
Mpo6IeMbl CHVDKEHMSI KOTHUTMBHBIX CIIOCOGHOCTENM M MAacCHITaOHYIO IMOATOTOBKY
MefaroroB K 1MdpoBoii TpaHchopmanum cucTeMbl obpasoBanus [13]. Mogenb MH-
terpauyu [MW-pemeHuii ojisl mepcoHaausaluy o6pasoBaHus IpefIionaraeT co-
3[aHMe aJalTUBHBIX IIATGOPM C BO3MOKHOCTBIO BbIOOpA Pa3IMUHBIX CEPBYCOB,
B paMKax KOTOPbIX BO3MOYKHA KaK OpTaHu3alus 06paTHON CBSI3M, TaK U CO3JaHue
IMAJIOTOBBIX CUMYJISALIMI, aBTOMAaTU3MPOBAHHOI OLIeHKM [4].

B smmupuueckom mcaiemoBanuu 1. S. Muthmainnah mokasaHo, 4To UrpoBbie
ClleHapuu, co3gaHHble ¢ moMOIIbi0 M, OBBIIIAIOT BOBIEYEHHOCTh U CTUMY/IU-
PYIOT aHAJIUTUYECKOE MBIIIIEHe 00YJalomMXCsl, a MHTEePAKTUBHOCTb TEXHOJIOTUI
CIIOCOGCTBYET OCBOEHMIO MeTa-KOTHUTMBHBIX CTpaTeruit, uro genaet 'MW s¢-
(beKTMBHBIM MHCTPYMEHTOB Pa3sBUTUS KPUTUUECKOTO MbIieHus [15]. Meraana-
Jn3 45 sSMIMpPUUYECKUX MCCAeI0BaHMiA, KOTOPbIi mpoBenu R. Wu, Zh. Yu BbIsSIBUI,
YTO YaT-60Thl OKAa3bIBAIOT BAMSHIME Ha YCIIEBAEMOCTb B SI3BIKOBBIX TUCHIMUIUIMHAX
U TIporpaMMupoBaHuy. @akKTOPOM TOBBIIIEHNS YCII€BA€MOCTH SIBJISIETCSI CBOEBpe-
MeHHast 06paTHas CBSI3b ¥ BO3MOKHOCTD ITePCOHATM3ANNY Yepe3 AMaJoroBoe B3a-
umogerictsue [16].

B xome skcrepuMeHTaNIbHOTO MccaenoBaHust A. Darvishi 1 coaBTOpoB 6bLI0
BBISIBJIEHO, UTO YMEpeHHOe MCII0Nb30BaHme M B mporecce 06yueHMs MOBBIIIAET
MOTMBAIUIO ¥ HABBIKYM IVIAHUMPOBAHMS, & Upe3MepHasl 3aBUCUMOCTb CHUKAeT KpU-
TUYECKOe MbIIIEHME Y MHULIMATUBHOCTD. IIpeo6iamaHye macCMBHO 3aBUCUMOCTH
OT CTeHEePUPOBAHHBIX OTBETOB HaJ, aKTMBHBIM OCBOEHMEM MaTepuasa Ha UX OCHO-
Be MPUBOIUT K CHUKEHUIO CAMOCTOSITETbHOCTY M aHAIUTUIECKUX CITOCOOHOCTEIA.
BaxkHO BUIETh «30HY Pa3BUTUSI», B KOTOPOJ U foMoHSeT, a He 3aMeHseT YCUIIUS
crypeHTa [17].

Uro KacaeTcs OLleHUBAHMSI, HECMOTPSI Ha TO, UTO BBISIBJIeHA BbICOKAsT KOppe-
JIILIVST MEXIY aBTOMATU3MPOBAHHONM 1 9KCIIEPTHO OlleHKaMM TBOPUYECKUX pPaboT,
pexoMeHAyeTcsl Ucnoab3oBaTh MU mjist mepBUUHONM M MTPOMEXYTOYHON OLIEHKH,
a B CJIOKHBIX 3aJlayax MpefrouTUTe/IbHee MoIaraThbCs Ha mefarora MiaM dKCrepra
(I. T. Awidi [18]). HeobxommmocTs mpuMeHeHMs TMOpuaHbIX nmoaxonos (VU + nena-
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I'OT) K OlleHKe 0OBSICHSIETCS CJIOSKHOCTBIO MHTEPIIpeTally KOHTEKCTYaIbHbIX HIOAH-
COB U puckoM cybbekTuBHOCTH anroputmoB (E. Del Gobbo, A. Guarino, B. Cafarelli
[19D).

ITpoBegenHoe H. Al-Mughairi u P. Bhaskar smmnupudeckoe uccienoBaHue
ombiTa npumeHeHusi TMU B npodeccrnoHaabHOl MpaKTUKe IeJaroroB M OLeHKU
MX OTHOILIEHUS] K HOBBIM TEXHOJIOTUSIM BBISIBUJIO, UTO OIpeIesiolMMy MOTHUBA-
IMOHHBIMM akTopaMy npuMeHeHus MY npernomaBaTenssMu B 00pa30BaTesib-
HOM [polLiecce SIBJSIOTCS CAeAylolye: aBTOMaTu3aluus peleHns: pyTMHHBIX 3a7ay;
BO3MOKHOCTh afamnTalMi MaTepuasa IoJ YPOBEHb IMOJATOTOBKM OOYUYaloIIerocs;
MOJIeP>KKa MHHOBALIMOHHOTO MMU/IKA; TOMOIIb B MCC/IeN0BATEIbCKO MPAKTUKE;
SKeJIaHMe OCTaBaThCs «B TpeHme». ClepkuBaomMMy GakKToOpaMy BBICTYIIAIOT CJie-
IyIollye: HU3KUit YpOBEeHb IOBEpUs OTBETaM SI3bIKOBBIX MoOJeseil 13-3a HaJluuus
TaJUTIOLIMHALMIL; MCIIONb30BaHMe TOTOBbIX OTBETOB CTyJEeHTaMU, BeAyliee K orpa-
HUUYEHUIO KPUTUIECKOTO MbIIIJIEHNST; HMU3Kas 1MdpoBasi IpaMOTHOCTD I1€[JaroroB;
CTpax moTepu npodeccuoHaabHO aBTOHOMMM; OTCYTCTBME UETKUX peraaMeHTOB
ucnonb3oBanusi [NN. [Ipu sTOM Monoasie TipenofaBaTtenu (Mosioxke 40 JieT) akTUB-
Hee KCIIePUMEHTHUPYIOT C TEXHOJIOTHSIMM, a OTIbITHBIE Tiemaroru (6osee 15 et cTa-
5ka) TpebyIoT 60osbIle oKa3aTeabCTB 3 dekTuBHOCTH [20].

AnHanornuHoe uccienoBaHue 6p110 mpoBemeHo K. M. BysikoBbIM M coaBTOpa-
MM Cpeny TperofaBartesnell POCCUICKMUX BY30B, B XO[le KOTOPOTO ObLIM BbISIBJI€HbI
Cjiefyioliyie OCHOBHbIe MOTUBBI UCTIONb30BaHusI I'VIW: nHTepeC K HOBBIM TE€XHOJIO-
TMSIM, SKOHOMMUSI BpeMeHM, MIPUCYTCTBYE «B TPEHIe», YIOOHbI JOCTYI K MHMOP-
Maluu, HeCTaHJAPTHBIN MTOAX0M K pelleHnIo 3a1au B o6yueHun. Cpeayt OCHOBHBIX
PUCKOB B 00pa30BaHMUM Mearorm 0603HaUMIM HU3KMUIT YpoBeHb M-TpaMoTHOCTU
Y CTYZIEHTOB, CHYDKEHME MOTUBAIMM CTYIIeHTOB paboraTh 6e3 VI, HM3KMIT ypOBEHD
BKJIIOUEHHOCTH CTYAEHTOB B 00pa30BaTeIbHbIN MPOIeCC, CTUMYIMPOBAHME CTYIeH-
YeCKOJ IIpoKkpacTyHaumuy u ap. [21].

KoMruiekcHbIN aHaIN3 SMIIMPUUIECKNX MCCIemoBanmii (Tabmuiia 1) cBumeTeb-
CTBYET O MHOTOTPAaHHOCTM (paKTOPOB, JEeTEPMUHUPYIONINX OTHOIIEHME Tperoaa-
BaTeIbCKOr0 COCTaBa K TexHonorussMm VN. KinwoueBpiMy ApaliBepaMy MO3UTUBHOTO
BOCIIPUSTHSI BBICTYTIAIOT ITPOCTOTA MCIIOMb30BaHMS, X QYHKIMOHATbHBIN MTOTeH-
LMaa B pelleHyy MMPOKOTO CIleKTpa Mefarormueckux 3agay, ornepaTMBHOCTD Ipe-
IOCTaBIeHUsT 06paTHOI CBS3M, BO3MOXHOCTb TeHepally MHHOBAIIMOHHBIX 06pa-
30BaTenbHbIX TPoAyKToB (B. Cabellos, C. de Aldama, J. I. Pozo [22], F. ]. Miranda,
A. Chamorro-Mera [23; 24]), a TakKe CTTOCOOHOCTD afalTUPOBATh YueOHbIe MaTePH-
aJIbl K KOTHUTUBHBIM M JIMHTBUCTUYECKMM OCOOEHHOCTSIM oOydarommxcs [22].
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Tabmuia 1
0030p SMIUPUYCCKUX UCCIICAOBAHUH 110 TeMe ucnoib3oBanus [ U npenonasareisiMu
Table 1
Overview of empirical research on the use of GenAl by teachers
MeTon, uc- IIpeumymecrsa 'MU
ABTOpBI/ | CJIegOBaHMS IJISI TIefaroros / Pucku ot ' / PekomeHpmauuu /
Authors / Research | Advantages of GenAl for | Risk from GenAI Recommendations
method teachers
Kohnke L., |Ompoc u ¢o- | Yame Bcero UM npume- | [IpenogaBaTenn BaxkHa rogmepskka
Ulla M. B. KYC-TPYIIIbI / | HSIIOT [1J1s1 Tiepedpasm- OCTOPOXKHBI B IC- | CO CTOPOHbBI afIMUHMA-
(2024) [25] | Survey, focus | poBaHus1, 06061EHMS nonb3oBaHuu I | cTpauuy (TpeHUHTH,
group vHbOpPMaLMY, TIepeBO- | /IS OL[eHKY TBOP- | [TOMIMTYKA UCIIONb30-
Ila, reHepalum uaeit, yeckux pabor / BaHust) / Support from
TJIaHMPOBaHMS KypCOB Teachers are careful | the administration is
/ GenAl is most often about using GenAl | important (trainings,
used for paraphrasing, to estimate creative | usage policy)
summarising information, | work
translating, generating
ideas, and planning
courses
Naidu K., Kec-aHanu3 | BbIcoOKmii moTeHLan CraHgapTusauusi PekomeHgaLusi: rm-
Sevnaraya |uuHTepBblO |WU mjisg aBTOMaTU3auMy | OTBETOB, CHUKE- GpuIHbIE MOMEIN
K. (2023) ceparora- | tectoB / High potential of | Hue opUruMHaIb- oneHky (VU + yenoBek)
[26] MM / case- GenAl for test automation | Hoctu pa6or / / Recommendation:
study and Standardisation of | hybrid assessment models
interviews responses, reducing | (GenAI + human)
with teachers the originality of the
work
Ana- omnpoc / Ieparoru UCIIONb3YIOT Henocrosep-
Huu I.I1./ | survey (n = VW pjist renepauymmn HOCTb MH(pOpPMa-
Ananin D. P. | 1200) NIpUMepOB, 3aJaHnii, LMY, yrpo3a akaje-
(2023) [27] KOPPeKI MM TeKCTOB, MUYEeCKOJ 4eCTHO-
IUTAHMPOBAHNS 3aHSITUI. | CTV, HEXBATKa Me-
Yem Gosbliie remaro- TOIVYECKUX pe-
TUYeCKUI CTaxk, TeM KOMeHJaluii
MEHBIIIE OIBIT UCTIONb- / Unreliability
3oBaHust I / Teachers of information,
use GenAl to generate threat to academic
examples, assignments, integrity, lack of
text correction, and lesson | methodological
planning. The more recommendations
teaching experience you
have, the less experience
you have using GenAl
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PyneH- Keiic-ananus | [IperogaBaTteny yaiie dTUYeCcKme mpo- Heob6xomumMbl MHCTH-
ko E.C., / Case-study | vcrionb3yior I jist mo- | 61eMbl: TPO3pad- | TYLMOHAIbHbBI TOIUTH-
TypsiH- JICKa U CTPYKTYpUPOBA- HOCTb MCIIO/Ib30~ KU M TDEHMHIY, a He 3a-
ckasi C. A. HMSI MTHpOpMaLuy, peXke | BaHUs, aBTOPCTBO, | mpeTsl / Institutional
/ Rudenko — IIJIS CO3[IaHMSI TEKCTOB | IPeAB3SITOCTDb aln- | policies and training are
E. S, / Teachers more often roputmoB / Ethical | needed, not bans
Turyanskaya use GenAl to search and issues: transparency
S. A. (2025) structure information, less | of use, authorship,
[28] often to create texts algorithm bias
Bysiko- Ompoc 1597 | U ucrionb3yeTcs st I[MperiomaBaTesnn Heob6xomumo BbIpa6o-
BaK. 1., CTYOEHTOB M | TOMCKA, aHAIM3A U BUJISIT PUCKU TSI | TaTh ONTUMAJIbHBIE CII0-
Ovutpu- 250 mperio- | CTPYKTYpUPOBAHUS KPUTUUYECKOTO coObI oTHOLIEHMST K T
eBS.A./ naBaTesei IaHHbBIX, HO TIearoru MBILLJIEHNS], @ CTy- | B CTOPOHY KOHCTPYK-
Buyakova K. |/ Survey CKEeIITUYECKM OTHOCSATCSI | I€HTBI LIEHST yA06- | TUBHOTO MCIIOIb30Ba-
L, Dmitriev | of 1,597 K ero UCIIONb30BaHUIO B | CTBO. OCHOBHOI Hus / It is necessary to
Ya. A. students and | TBopueckux paborax / puck — orcytctBue | develop optimal ways of
(2024) [21] | 250 teachers | GenAl is used to search, HeOoOXOAMMBIX dealing with GenAl in the
analyse, and structure HaBbIKOB / Teachers | direction of constructive
data, but educators are see the risks to use
skeptical about its use in | critical thinking,
creative work and students value
convenience. The
main risk is the lack
of necessary skills
Minakov A. |Jlonrution- | [IpermopaBareny yaiie CkenTuyeckoe Heob6xopumo noron-
I, Zenkina |Hoe uccie- | ucronbsyioT UU qiist BOCIIPUSITHE Olle- | HUTeIbHOe 06yueHne
S.V.(2025) | moBanmue, reHepanuy TeKCTa, U30- | HUMBaHus ¢ momo- | Il / Additional GenAI
[29] 32 6ynymux | GpaskeHMit pexxe- st wbto VIV / Skeptical | training is needed
neparora / CTPYKTYPUPOBAHUS, IOA- | perception of GenAl
Longitudinal | TOTOBKM OLIEHOUHBIX Ma- | evaluation
study, 32 Tepuasnos / Teachers more
future often use Al to generate
teachers text, and less often to
structure and prepare
assessment materials
JonuH- Keiic-cragu | [IpenomaBaTeny TexXHU- OcHOBHOI1 6apbep: | Bosblie ynensiTe BHUMA-
ckmit M. C. | ¥ MHTEPBBIO | YeCKMX CITeLMaTbHOCTEN | HEOBGXOAMMOCTD HM€ KPUTUIECKOMY aHa-
/ Dolinsky |/ Case-study, |uaiue npumensior U BepuduUKammn 3y pesyabratoB U1
M. S. (2024) | interviews [IIS1 CO30aHMs ITpUMe- pesyabtaToB I/ |/ Pay more attention to
[30] POB Kozia, pazpaboTku The main barrier: critical analysis of GenAI
3a/1a4 110 MOJEINPO- the need to verify results
BAaHMIO, BU3YaIM3aLUU GenAl results

TEXHUYECKMX MPOLIeCCOB
/ Teachers of technical
specialties often use GenAl
to create code examples,
develop modelling tasks,
and visualise technical
processes
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Cabellos B., | orpoc me- I'MM ynpouaer npouecc | Yrposa nosepx- Heobxomuma crienyaib-

de Aldama | maroros / TJIAaHUPOBaHMSI 06Y- HOCTHOTO 06yue- | Hasi [IOATOTOBKA yuuTe-

C., Pozo J.-1. | survey YeHUsl, alanTUPOBaTh uusi / The threat of | neii, oXBaTbIBalOIIAs He

(2024) [22 | (n=332) matepuaisl. [legaroru, shallow learning TONBKO paboty ¢ MU,

] KOTOpbIe peryasipHO HO U X MHTerpauyio B
nonb3yores ['MY, nono- yueOHbIe TPOrPAMMBbI
SKUTEIbHO OLIEHUBAIOT u Mmetonuku / Special
IUIaKTUYeCKUI IT0- teacher training is
teHuman I'MIU / GenAl needed, covering not only
simplifies the process of work with GenAl but
planning training and also their integration into
adapting materials. curricula and methods

Teachers who regularly use
GenAl positively assess the
didactic potential of GenAl

Miranda oI1pocC Ie- U s3¢dekTrnBeH B 1o~ | BeIcOKMIT puck dddexTrBHOE BHEIpE-
F.]., [aroros / TOTOBKe IVIAHOB 3aHSTUIA, | HeIIPaBUIbHOTO Hue 'Y npepronaraet
Chamorro- | survey yueOHBIX MaTepUaos, MCIIOb30BaHMS obyueHue, [eMOHCTpa-
Mera A. (n=896) CIIOCOGCTBYET CO3/1a- TUW / High risk LIMIO YCIIEXOB U TMPAKTH-
(2025) [23 HUIO MHHOBALIMOHHOTO of improper use of | Ky ¢ y4eTOM BO3PaCTHOI
; 24 KOHTEHTA, yIIPOIaeT GenAI cnieunduku / Effective
] nepconanusanmio. Cy- implementation of
LIeCTBYIOT BO3paCTHbIE GenAl involves training,
pasanumMs B OTHOLIEHUM demonstration of success,
K 'MW / GenAl is effective and age-specific practice

in preparing lesson plans,
educational materials,
promotes the creation of
innovative content, and
simplifies personalisation.
There are age differences
in attitudes towards GenAI

VcTouHUK: 31€Ch U Aanee Bce TabIMIbl COCTaBICHbI aBTOpoM / Source: hereafier in this article all tables were
compiled by the author:

BwMmecte ¢ TeM nmpenonaBarteny apTUKYJIUPYIOT Psil CYLIECTBEHHBIX PUCKOB, COMPSIKEH-
HbIX ¢ nHTerpanueii ['M1 B o6pazoBarenbHblil poriece. K HUM OTHOCSTCS yrpo3bl CHUKEHHS
YPOBHSI KPUTHUYECKOTO MBIIIICHUS Y 00y4alOINXCsl, HECOBEPIIEHCTBO aJITOPUTMOB OLICHKH
TBOPYECKHX paboT [25], reHepanus MadIOHHBIX OTBETOB, OTPAaHMYNBAIOIINX KPEaTHBHOCTD
[26], HapymieHre TPUHIMITOB aKaJeMUYecKoil yecTHoCTH [27; 28].

DMIOUpUYECKUE JAaHHBIC BBIABISIOT YCTOWYUBYIO KOPPEIAIMIO MEXKAY MPOJOTKUTEIb-
HOCTBIO MPO(ECCHOHAIBHOTO CTa)a TEIaroroB M CTENEHbI0 CKENTHYECKOr0 OTHOUICHHS K
BHenpeHno MM -TexXHoIoruii: Mo Mepe yBelIn4eHHs CTaka HaOIIoAaeTCs TeHICHIUS K yCH-
JIEHUIO HACTOPOKEHHOCTHU B BOCIPUSTUU MHHOBAUMOHHBIX perienui [20; 21].

[Ipu >TOM B mIpodeccroHaTFHOM CO00IIecTBe (PUKCUPYETCST TIOCTETICHHAS HBOJIOIIHS
MIOAXOJ0B — OT U3HAYAJILHOTO COMPOTHUBIIEHUS K OCO3HAHHOMY U PETIIaMEHTHPOBAHHOMY HC-
nonb3oBanuio MU B obpasoBarenbHO# JesrensHocTH. [lanHas TpaHcdopmalysi BO3MOXKHA
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JIMIb MPpH YCJIOBUU CUCTEMHOTO PAa3pCIICHUS KOMIUICKCA OTUYCCKUX U METOANYCCKUX IIPO-
6J'IeM, CBA3aHHBIX C BHEAPCHUEM TEXHOJIOT U,

MeToponorus, MaTepuanbl U MeToAbl

Ucnonb30Banuch KauyeCTBEHHBIN M KOJIMYECTBEHHbI MEeTOAbI UCCIeqOBaHMSsI.
Ha mepBoMm 3Tare 6bUM MpOaHaIM3UPOBAHBI ICTOUHMKY JIUTEPATYPHI 3aPyOESKHbBIX
¥ OTeUeCTBEHHBIX aBTOPOB C JATON ImyonmKaimy He ro3gHee 2022 I., UTO 0OBSICHSI-
eTCs BpeMeHeM Hayaja Megarornyeckux 3KCIepuMeHTOB ¢ nmpuMeHeHueM MU, a
TaKKe ObICTPBIM CTapeHMeM HAyUHBIX IYOJIMKALMIA IT0 TaHHOV TeEMATUKE B PE3YIIb-
TaTe yCOBepIIeHCTBOBAHMSI SI3bIKOBBIX MO/IeJieli U TIOSIBJIeHMSI HOBBIX cepBucoB. Ha
OCHOBE aHa/IM3MPOBAHHBIX MCTOUHMKOB JIUTEPATypbl ObIIM CHOPMYIMPOBAHBI Ha-
YUHbIE TUTIOTE3bI, 000CHOBAHbI BHIOPAHHBIE METOIbI MCCIIENOBAHMS.

YuacmHuku. dMompudeckas 6a3a KoJMueCTBEHHO! YaCTU UCCIeq0BaHMsI Ipe/I-
CTaBJ/ieHa pe3y/bTaTaMy COLMOJIOrMYeCcKoro onpoca npenogasaresneii «O BO3MOX-
HOCTSIX U TIOC/IEICTBUSIX IPMMeHeH s TeHepaTUMBHOTO MCKYCCTBEHHOTO MHTe/lJIeKTa
B CHUCTeMe BBICIIEro 06pa3oBaHus», mpoBoaymoro PAHXuI'C B oktsa6pe 2025 1., B
KOTOPOM TIPUMHSUIM ydacTue 356 pecroHIeHTOB — IpernonaBaTenau u3 137 poccuii-
CKMX BY30B. [lepen ompocomM ObIIM MPOBEIEeHbl 8 MOTMBAIMOHHBIX CEMMHAPOB I10
TeMe «BosmoskHOCTM U pucku MU myis cucteMbl 06pa3oBaHMsI», IPUITIALIEHNE Ha
KOTOPBII pacIpoCTpaHsIoCh cpeau 738 BY30B € MOMOIIbIO cucTembl Directum.
B xome cemmHapa yyacTHMKAM CeMMHapa ObUIO TPEIJIOKEHO IMPOITU OIpOC Ha
crienMaau3upoBaHHol maTdopme Surveystudio.

Hab6momaemast Bbi6opka (n = 356) 60sbliie HEOGXOAMMO UMCIEHHOCTH, KOTO-
pas cocTtaBiseT 267 pecliOHIeHTa, TPy HaAeXKHOCTY 95 % U IOBEpPUTEbHOM MH-
TepBasie — 6 % Mpu TeHepaIbHOI COBOKYITHOCTHM — 216,5 ThIC. 4eJTOBEK (UMCIIEHHOCTD
LITATHBIX MperoaBaTesieil B pOCCUICKNX By3ax).

Ipoyedypa uccnedosanus. ABTopoM OblIa pazpaboTaHa aHKeTa C IpUMeHeHeM
CTaHIAPTHBIX TIPOLIeAYP M3MepeHUs U IKATUPOBAHMS, UCTIO/Ib3YIOIIUX HOMUHAJb-
HYIO U TIOPSAKOBYIO IIKAJIbI. [IJ1s1 KOMMUeCTBEHHO OLleHKM MTOJTyYeHHbIX KaueCTBeH-
HbIX Pe3y/JIbTAaTOB OTBETAM PECIIOHIEHTOB ObLIM ITPUCBOEHBI UMC/IOBbIE 3SHAUEHMS.

[TomMuMo conyanbHO-AeMorpadnueckoro 6;10ka BOITPOCOB aHKETa OXBAThIBAJIA
TPY OCHOBHbIE ITPO6JIEMBI: OITBIT MCITOJIb30BAHMSI, PUCKY U rToTeHIan T'MU nis me-
JlarOTMYECKOi MPaKTUKM, OIleHKa ITepCIIEKTUB M3MEHEHMs CUCTeMbl 00pa30BaHMSs
¥ pOJIU TIperiofiaBaTesieii B pe3yyibTaTe pacrpocTpaHeHus Texuonoruii I'MU.

MeTononoruyeckast OroBOpKa MCC/IeJOBaHUS 3aK/II0YAeTCsT B TOM, UTO BbIGOD-
Ka o6yiajjaeT onpefeieHHOM CeIeKTUBHOCTBIO, 00YCIOBIEHHOI TPeIBapUTEIbHBIM
MOTPY>KeHMEM PECIIOHJIEHTOB B IMPOOIEeMATUKy MCKYCCTBEHHOTO WMHTENIJIEKTAa B
paMKax obydaroliero ceMuHapa. JJaHHbIM GakT MOXKeT OKa3bIBaTh BAMSHIME HA 3a-
BBILIEHHYIO TTPeJICTaBIEHHOCTD ITosib3oBaTesneii IV B BbIOOPKe.

[Tpu aTOM Hay4yHasi 3HAUMMOCTb ITOJTyUEeHHBIX Pe3y/IbTaTOB OMpeesisieTcs ciie-
IVIOUMMMY UCCAeN0BaTeIbCKMMM 33JaUaM: aHAJIU3 MIPAKTUUECKOTO OTIbITa TpUMe-
HeHus [MIM B 06pa3oBaTeIbHOI cpejie, OlieHKa TpaHChOpMAaIMOHHOTO OTeHIIMaaa
TN gjst cucTeMbl BBICIIETO 00pa30BaHMsI, M3YUeHMe SBOTIOLVM PO ecCcoHalb-
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HOJIt PO/MM mpernofaBaTesis B YOIOBUSIX UMbpoBU3aUnu. [js1 JOCTVOKEHMS TTOCTaB-
JIEHHBIX 11eJieii TpebyeTcs MpuBjieueHe PeCIOHIeHTOB, 001aIaI0IINX B TOM UKCIIe
6a30BbIM MMOHMMAaHMEM Y TTPAKTUUYECKUM OITBITOM PAaOOThI C HOBBIMM TEXHOJIOTHSI-
MU. DTO 006YCIOBIMBAET HEOOXOAMMOCTb (DOKYCUPOBKY Ha I'PYIIIE aKTUBHBIX MOJTb-
3oBartesnelt MU, uTo, B CBOIO OUepe[ib, OmpeIessieT crennbuKky BbIOOPKM UCCIeN0-
BaHMSI.

Hcnonwvsyemsie cmamucmuueckue memoodsl. CTaTUCTUUECKYI0 00pabOTKy HaH-
HBIX U rpadmyeckoe mpecTaBieHNe pe3ylIbTaTOB OCYIIEeCTBIISUIN C TOMOIIbIO KOM-
MbIOTEePHBIX ITporpaMm Statistica 12.0 (StatSoft) u Microsoft Office Excel 2017.

[t cpaBHEHUS CPeIHUX B CJIyUassXx HOPMaJbHOTO pacIipeneneHus BbIOOPKY, a
TakkKe paBeHCTBa OMCIEepPCUil UCIob3oBacs T-kputepuit CTeioneHTa. PaBeHCTBO
IVICTIepCHIl OLleHUBAIOCh 10 F-kputepuio ®Ouiepa. B ciiyyae pacnpenenenuit, He
COOTBETCTBYIOIIMX HOPMaJbHOMY 3aKOHY, a TaKKe IPU HepaBeHCTBe OUCIIEPCUIL,
MCIO/Ib30BaH HemnapaMmeTpuyeckuit U-kputepuit MaHHa-YUTHMN.

IJist olleHKYM BAMSIHUS TPYNNIMPYIOIIUX epeMeHHbIX Ha KOJIMYeCTBeHHbIe Be-
JIMYMHBI B HE3aBMCUMbBIX BbIOOPKAX MPUMEHSIIM OMHOMDAKTOPHBINA MMCIIEPCUOHHO-
ro aHaynu3. Koppesnsimio Mexxry KadeCTBeHHbIMY ITPM3HaKaMM OlleHMBAaIM C TIOMO-
IO HeIlapaMeTPUUeckoro paHroBoro KosdduimenTa koppensiuy Crivpmena (R)
C TIOC/IeAYIOIIEel TPOBEPKOI €ro CTaTUCTUUECKON 3HAUMMOCTH.

CraTucTuyecky 3HAYMMbBIMY CUMTAAN pasanuus mpu p < 0,05, e p — BeposIT-
HOCTb OIIMOKM [epBOrO pofa Py MpoBepKe Hy/IeBOi IMIOTe3bl. IIpy cpaBHEHUN
HECKOJIbKUX TPYIIIT MEXIY co060ii MCTIOIb30BaIy MOMpaBKy boHbeppoHu Ha MHO-
>KeCTBEHHOCTb CpaBHEHUIA.

Pe3ynbTaTbl UccneaoBaHuUdA

Oyenka onsima ucnonv3zoearuss THH npenodasamensamu. Pe3ynbraTsl UCCIEIO-
BaHMS TOKA3ajy, YTO GOJBIIMHCTBO OIPOIIEHHBIX ITPerofaBaTesieil UCIoMb3yIoT
I'MIA B cBoelt npodeccroHaabHOM mestenbHOCT — 83,1 % (n = 295), He npuberamT
K ucnonb3oBanuio UM - 16,9 % (n = 60). CTOUT yTOUHUTD, YTO CTOJb BBICOKMIA 1O-
Ka3aresib OOBSICHSIETCS] TEM, UYTO PECIIOHIEHTHI yKe ObUIN MOTPYKeHbI B Temy VU B
Xofle ceMMHapa.

Kak moka3zaHo Ha puc. 1, BbISIBJIeHHbBIV MaTTepH ucnonb3oBanusi MU mom-
TBEPKAAETCST PETYISIPHOCTBIO OOpAIleHNsT K TEXHOJIOTUM, UTO MO3BOJISET CIeNaTh
000CHOBAHHBII BBIBOJ, O ee IpakTuueckoit 3hGeKTUBHOCTY U QYHKIMOHATHHOM
TIOJIe3HOCTU [1J1s 11earoros.
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Kak 9acTo BB HCHONh3yeTe HCKYCCTBEHHBIH
HHTennekT B paboTe? / How often do you use
artificial intelligence in your work?

Heckomneko pa3 B Helemro / Several times a week 43.4%
Heckonsko paz B Mecsn / Several times a month 24,4%
Kaxupri qens / Every day 20,7%

Heckonbko pas B roJ1/ Several times a year  wsssmmms 8 50
Pemxe, 9emM pa3 Brox / Less than once a year = [,0%

Puc. 1. Yacrora ucnonb3oBauus ' negaroramu, %
Fig. 1. Frequency of GenAl use by teachers, %

VlcTouHuK: 371eCh ¥ Jajiee Bce PUCYHKH COCTaBIICHBI aBTOpoM / Source: hereafter in this article all figures were
compiled by the author.

CamMbIMM BOCTpeGOBAaHHBIMM 3aJayaMy, KOTOPbIe PEIIaloT ITPerogaBaTen C
romoinbio ', IBisSIOTCS MOUCK MHGOPMAIVY, reHepalus 3aJaHuii, TECTOB, U30-
6paskeHmit, mpeseHTauuit (puc. 2). IIpu aTom GyHKUIMOHAI, KOTOPbI MCIIOIb3YyeT-
cs OIS TIepcoHaIm3aly 06pa3oBaTeIbHOTO Mpollecca, — aJanTalys MaTepyuaios,
aBTOMaTMUecKasl OlleHKa, co3maHue LubpoBOro aBaTapa — MeHee BOCTpeGOBaH.
Hab6momaemast AMCITPOIIOPIINS — BBICOKMIA CITPOC Ha 6a30Bble MYHKIIMY reHepaTUB-
HOTO UCKyCCTBeHHOro uHTteiekra (I'MW) u Hu3kuii Ha UHCTPYMEHTBI TTIePCOHAN-
3a1uy — 0OYCIOB/IeHa KOMILJIEKCOM B3aMMOCBSI3aHHBIX MIPUUMH, JIEKAIMUX B TUIO-
CKOCTU Tefarormyeckoit mpakTUKY, TeXHOJIOTMUECKOi 3pesioCTy pellleHuii 1 opra-
HM3aLMOHHBIX peasnii 06pa3oBaHMS.

I[J'[ﬂ qero HMeéHHO BBl HCIIOIB30BAIH HCKyCCTBCHHHIUI
uETennekT? / What did you use Al for?
75,25%
Tlowck nadopmanmn / Information search

3amaHuit cTyaenTam / G T
= L RO RN %
lents I 56,95%

TeHepupoBaHe TeKeTOE / Text generation 52,88%

g

T i1 / Image generation 40,68%

PHD!

TenepupoBanHe NpesenTani / Generating presentations 32,54%

Harmcanne [UTaHa HIIH IpOTpaMMel Kypea / Writing a course plan or 28,81%
program
AjarTanys TeKCTOB 107 YPOBeHb IOATOTOBKH cTyAeHToB | Adapting I 24, 07%
texts to students” level of education ald
ABToOMaTHIecKas IPOBePKA H OIeHHBaHHe PadoT CTYeHTOB /
Automatic verification and evaluation of students” work AT - 13,50%

Terepuposarme kofa / Code generation  WIININIMINNN 12,20%

I OTEETOE Ha cTyaeHTos / Generating
PP * pockL Ty S - 6,44%
answers to students’ questions

Tenepuposanue mudposoro asatapa / Generating a digital avatar WM 5,76%

Jpyroe/ Other Wl 4,07%

Puc. 2. Llenu ucnonbsoBauust T nipenogaBaTesissMm B podeccruoHaIbHOM
nesiTeIbHOCTU, %

Fig. 2. The purpose of using GenAl for teachers in their professional activities, %

ITpumeuanue: cymma He paBHa 100 %, Tak KaK pecIiOHI€HTbI MOIJIM BbIGPATh 60siee OHOTO Bapu-
aHTa oTBeTa / Note: the total is not equal 100 %, as the respondents could choose more than one answer option.
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Ouenka npeumyuiecms om I'MIH, komopsle sudsm npenodasamenu. Eciavt Mbl 1mo-
CMOTpPUM Ha OTBeThI Ha Borpoc «Kakime Hanboee BaskHbIe TIPEUMYIIECTBA BbI BU-
nute ot UM B 06pa3oBaHm?», TO CAMBIM ITOITY/ISIPHBIM OTBETOM TaKyKe OCTAeTCsI aB-
TOMaTM3alMsl pyTMHHBIX 3ajia4, Jjajiee — co3/laHMe HOBBIX (DOpM B3aMMOJIEeCTBUS
(puc. 3). K coskayeHnio, Mbl BUIVIM, UTO MOBBIIIEHM e KauecTBa 06pa3soBaHMs 3a CUeT
TepCOHAMN3aLN U TIOBBIIIEHYE YCIIeBAeMOCTH! CTYLEeHTOB PacloaratoTcs Ha Mo-
CIeHNX MeCTax.

Kakue Haubosee BaxxHble mpeuMymiecTBa Bol Bugute or MU B
o6pasoBanuun? What are the most important advantages you
see from Al in education?

Aot pyTt st e perosanatenei | NN 3.1
Coutme nomon bopw wsavoneiermon e veacuren | NN <.
i myoess T e

[loBbimenue I{OCTyHIIOCTMg(‘JiﬁugZ;;Z}’?HMﬂ / Increaxing access to mmmmmlmm““"[mlmlmmll]ml[mII["H 34,6%

TloBblieHHE KauecTBa 00Pa30BaHMUs 3 CYET EPCOHATH3ALMH

nozxona / Improving the quality of education by mumﬂﬂmmmmmmlmﬂn 21,7%

personalising the approach
TToBBbIILIEHHE YCTIEBAEMOCTH CTY/ICHTOB / mm[m o
: ! ¢ 5,9%
Improving student academic performance

Her npenmymiects / There are no advantages mm 3,9%

Jpyrue npeumymiectsa / Other advantages m]]l 3,9%

Puc. 3. OueHka npernogasarensimu npemumyiects ['MU, %
Fig. 3. Teachers’ assessments of the advantages of GenAl, %

[Tpumeuanue: cymma He paBHa 100 %, Tak KaK pecIioHIeHTbI MOIJIM BbIGPATh 60siee OHOTO Bapu-
aHTa oTBeTa / Note: the total is not equal 100 %, as the respondents could choose more than one answer option.

Cama TexHosormyeckasi 3penoctb ['MIM 1oka He MO3BOJSIET HAJIE)KHO pellaTh
3amaun nmepcoHanusanyuu. CopeMeHHbIe cucTeMbl 3QpGeKTUBHO reHepUpPYIOT KOH-
TEeHT, HO ¢/1a60 CIIPaBISIIOTCS C LOJITOCPOYHBIM OTCIeKMBAHNEM IIPOrpecca yIeHM!-
Ka, TIOCTPOeHMEeM MHIMBUAYATbHBIX 00pa30BaTebHbIX TPAEKTOPUI 1 afanTalueit
CJIOKHOCTY B peabHOM BpeMeHM. JTO [eaeT MepCOHATM3MPOBaHHbIe QYHKINUN
CKOpee 3KCIepUMeHTaaIbHbIMM, YeM PabOUMMM, ¥ TIOTOMY ITperofaBaTeny OTIaloT
MpennouTeHne 6osee MperckasyeMbIM ¥ IIPOCTBIM B MCIIONIb30BaHMM MHCTPYMEH-
TaMm.

Ha6momaemast nepapxusi IpMOPUTETOB B OlleHKe Mpeumyiiects M B o6paso-
BaHNM («aBTOMAaTK3aLMsI PYTMHHBIX 3a7au4» — «HOBbIE€ (OPMbI B3aMOMIEICTBISI»
— «TePCOHAM3AIMS ¥ POCT yCIIEBAEMOCTU») TaKKe OOBSICHSIETCS TEXHOJOormye-
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CKOJ CJIOKHOCTBIO TepCOHANMM3AIMK U TpeboBaHMeM AOTIOTHUTETbHbIX YCUIUIL CO
CTOPOHBI TIperoaaBaTeseii.

Hwu3skuit npMoOpUTET NMePCOHATM3AIY U TIOBBIIIEHMS] YCIIEBAEMOCTM B OI[€HKaX
VU-niperMyIIecTB — He OTPUIlaHME TIOTEHIIMAIA TEXHOIOTUHA, & OTPAKEHME TeKy-
VX OTPaHMYEHNI: TTPAKTUUeCKas BbITOAA aBTOMAaTHU3aI[M/ OUeBUIHA, a OT IIepPCo-
HaIM3alUyy — HeOUeBUIHA; TEXHOIOTMYecKast 3pesiocTh VI moka He obecrieunBaeT
HaJIeXKHOI TepcoHaIM3aIMu 06pa3oBaTeIbHOTO IIpoliecca; cucTeMa 06pa3oBaHMs
KOHCEepBaTHBHA U U36eraeT pUCKOB, CBSI3aHHbIX C MACIITAOHBIMU U3MEHEHUSIMMU.

Ouenka puckoe om I'MU 8 cepe o6pazosarus. B chopMUPOBaHHOI MepapXuu
PUCKOB Befylllee MeCTO 3aHMMAaeT yrpo3a CHUKeHMSI KOTHUTUBHBIX CTIOCOOHOCTE
06yJalonmxcsi, 06yCIOBJIeHHasT BO3MOKHBIM 3aMellleHVeM ITPOIIeCCOB CaMOCTOSI-
TETbHOTO MBIIUIEHNS ¥ aHATUTUIECKOI TesITeTbHOCTM VCIIOb30BaHMEM T'OTOBBIX
pelieHuit, mpenocTasisemMbix U-cucremamu.

CnemyomyuM IO 3HAUMMOCTYM BBICTYIIA€T PUCK MCKaKeHUsT MHOOPMAaIUH,
BO3HMKAIOIINI BCIEICTBME TaK HA3bIBAEMBIX «TaJUTFOLIHAIMIT» SI3BIKOBBIX MOJIEe-
JIeit — CUTyanumii, mpu KoTopseix U/ reHepupyeT HeOCTOBEPHBIE, IOTUUECKU TTPOTU-
BOpeUMBbIe MY (HaKTOIOTUUECKM OLIMOOUYHBIE TaHHbIE, BOCIIPMHMIMAaeMbIe MTOJIb30-
BaTeNIIMM KaK JJOCTOBEPHBIE.

3HAYMMBIM 6JIOKOM PUCKOB SIBJISTIOTCST STUUECKMe MTPOOIeMbl, Kacalolmecs aB-
TOPCTBA, [JIaTMaTa, HapyIleH)s aKaleMUIeCKOil UeCTHOCTM.

Hwke 1o mepapxuu pacronaraloTcs PUCKM, HEMOCPEACTBEHHO BIIUSIOUIVE
Ha KavyecTBO 06Pa30BaTeNbHOTO IpoIiecca: CHMKEeHNMe KauecTBa 06pa3oBaHMSI 3a
cuet dopmanusanuu o6ydeHus, IIOAMEHBI COepsKaTeNbHO PabOThI IMAGIOHHbI-
MM pelleHusIMY, TeHepupyembiMy VU; cHUKeHME MOTMBALMM OOYUYAIONIVXCS K
TTOJIYYEHMIO 3HAHUIA U IIeHHOCTY 00pa30BaHMsI, 00YCJIOBJIEHHOE BOCIIPUSITHEM 00-
pa3oBaTeNIbHOTO TMpollecca Kak Habopa HopMaibHbBIX 3aJaHNUIA, TOALAIOIINXCS aB-
TOMAaTMU3UPOBAHHOMY PeIleHUI0 (PUC. 4).
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Kaxue HaubGonee cepbe3Hble pucku Bol Buaute or UM B
ob6pasoBanuu?/ What are the most serious risks you see
from Al in education?

ChrnierHe KorHuTHBHbIX crrocoGrocreit / Cognitive decline G P 80,80

)4t - 6ok U / Infc ti
CRAKCHIE HHPOPMALLH 113-33 OLIKGOK nformation I 8,55

distortion due to Al errors

DTUYECKHE PUCKH: TIpoOiieMa aBTopcTBa, mwiaruar / Ethical
P P P I 57,29

risks: the problem of authorship, plagiarism

Crmxerme wauectsa obpasosauns / Declining quality of -y 5o,7%

education

CHWKeHHe MOTUBALIMH K TTOJIy4eHHIO 3HaHHuil / Reduced
| Il 9
K Oy e s O 2s.0%

CHIDKeHHEe KOMMYHHKAaTHBHBIX HaBBIKOB / Reduced
Y R - 38,092

communication skills

Cumxene newocy obpasoani / Reducing the vatue of -y 37,7%

education

CHIKEHHE BOCIHTATE/IBHOTO OTCHIHANA HHCTHTYTA
obpasosanus / Reducing the educational potential of [N 19,7%
the institute of education

Hepasesctso B nonyuexnu obpazosaunu / Inequality in T 2,22%
education it

Puc. 4. OueHnka npernogasartensimu puckos I'NU, %
Fig. 4. Teachers’ assessments of the risks of GenAl, %

[TpumeuaHue: cymma He paBHa 100 %, Tak KaK pecrioH/IeHTbI MOI/IM BbIGPATh 6osiee OHOTO Bapu-
aHTa oTBeTa / Note: the total is not equal 100 %, as the respondents could choose more than one answer option.

OueHka oxcudaHuti npenodasameJieti mpaucopmauuu 6 cpepe 06pazosanust noo
enusHuem I'MIH. B To ke BpeMsi IIperofjaBaTeIbCKoe COOOIECTBO ITPOTHO3UPYET CY-
1JeCTBEHHOe BO3JeiCTBMEe reHepaTUBHOI0 UCKyCCTBeHHOro uHTeiekra (') Ha
06pa3oBaTelbHbII TPOIECC B KPATKOCPOUHOI TT€PCITEKTUBE.

BbIcoKMe MmokasaTenu OoxumaHuii (puc. 5) TpaHchOpMalMOHHBIX M3MeHeHMIi
B chepe 06pa3oBaHMs CBUOETEILCTBYIOT O TOM, YTO, HECMOTPS HAa Hajmuue Cylie-
CTBEHHBIX PUCKOB, COMPSDKEHHBIX ¢ mpuMeHeHuem MU, a Takke olpeneneHHbIX
TEXHOJIOTMYECKUX OTPaHMYeHMIi COBPEMEHHBIX SI3bIKOBBIX MOJiesieii, BAUSHME JaH-
HOJ1 TEXHOJIOTMM Ha CUCTEeMY 00pa30BaHUS CIeyeT PACCMATPUBATh KaK HEU30exk-
HOe.
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OumeHHTEe HACKONBKO cunbHOE Bausinue MU oxaxer Ha o6pa3oBaHue
B Onmxaimue 5 netr? / How much impact will AT have on
education in the next 5 years?

42,8%

= 34,9%
— =
= =
% sS=—
|1
= B
= = = |
== I == 5,6%
—E —% E— 1,1%
—— —— | [—— | |—
CuubHoe / Strong OueHb cHilbHOE / Cpennee / Average  3atpyiHsiOCh OTBETUTD / Cnaboe / Weak
Extremaly strong I find it difficult to

answer

Puc. 5. Ouenka npernopaBaTensivMu BiaustHus TUN, %
Fig. 5. Teachers’ assessments of the impact of GenAl, %

Taxke oXxumaeTcss M3MEHEHMe Pou Ipenodasarteneii: 29,3 % peClOHAEHTOB
CUMTAIOT, UTO B OyAYIeM BO3pacTeT Pojb Iepefaun JMIYHOTO MTPodeccrnoHaIbHOTO
OmbITa TpernogaBatess, 21,7 % OmpoIIeHHbIX CYMUTAIOT, UTO IIpernogaBaTesib 6yneT
UrpaTh Pojb IpoBaiiepa NpakTMyeckux 3HaHuii, 18,9 % cunralot, 4TO Npenosasa-
TeJlb CTAHET CKOPee MeHeIxKepoM Tpoliecca 00ydeHusI CTyIeHToB, 11 % He oxkuma-
0T, YTO POJIb ITPEITOABaTESI IIPETEPIIUT U3MEHEHMS B GiisKaiiliee BpeMs, 3aTpya-
HWINCh OTBETUTD Ha JaHHbIN Bompoc 11,2 % peCnoHAeHTOB.

O1eHKa BBICOKMX OXMIAHMII TpaHChOpPMAIMii ITOATBEPKAAETCS OCO3HAHMEM
reJaroruueckmum coobuiectTsom norenimana I'MY B MmomepHu3aiuyu o6pa3oBaTesb-
HBIX [IPAKTUK, HECMOTPS Ha COITyTCTBYIOIIME BbI30BbI, CBSI3aHHbIE C HAJleKHOCTHIO,
JIOCTOBEPHOCTBIO FeHepUPyeMBbIX JAHHBIX U APYTVIMMU aclleKTaMy TeXHOJIOTUYeCKOM
3penoctu cucteM. I1o oleHKe PecrOHAEHTOB, B IEpPCIIeKTMBE CaMbIM BOCTPe60o-
BaHHBIM (pyHKIMOHANOM ' ocTaHeTCs aBTOMATMU3AIMS, TTO3BOJISIONIAS CHU3UTD
MEeTOHOJIOTMUYECKYI0 Harpy3Ky, 3aTeM — BO3MOXKHOCTb yiydllleHye yue6Ho nHbop-
Mauuu (puc. 6). HecMoTps Ha TO 4TO TeKyIlIMil yPOBEeHb Pa3BUTUSI TEXHOJIOTUIT He
TIO3BOJISIET B [IOJTHOJ Mepe peain30BaTh aBTOMaTU3MPOBaHHYIO OLI€HKY, B [1IePCIeK-
TUBe 3TOT PyHKIMOHAI OyeT BOCTpebOBaH cpeiy MperoaBaTeseii.
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Kak BBl cunTaeTe, rae B nepByr ouepenbp MU moxer
OBITH TOJIE3CH IJs NMpenojgaBaTtesicid B mepcunekTuse? /
Where do you think AT can be useful for teachers in
the first place?
83,4%

67,6%
49,3%

32,4%

ABTOMATH3ALMS PYTHHHBIX ViydiieHne noaaun ABTOMaTH3anus HayuHo-nccnenoBarenbckas
3a/1a4 U CHI)KCHHE y4ueOHO# nHpopManuy /  OLEHHBAHUS ycrieBaeMocTH / paboTa npernojaBaTeliei /
METOIMYECKOH Harpy3KH / Improving the Automation of academic ~ Research work of teachers
Automating routine tasks presentation of performance assessment
and reducing the educational information

methodological burden

Puc. 6. OuieHKa mpernogaBaTenasiMu 1ojb3el oT [V B riepcriektuse, %
Fig. 6. Teachers’ assessments of the benefits of GenAl in the future, %

Ipumeuanme: cymma He paBHa 100 %, Tak KaK peCIiOHIEHTbI MOT/IM BbIOPATh 60Jiee OIHOTO Bapu-
aHTa oTBeTa / Note: the total is not equal 100 %, as the respondents could choose more than one answer option.

OuyeHka pasnuyuii onsima uchonws3oeanus I'MH e 3agucumocmu om cmaxca u 803-
pacma npenodasameeti. B paMKax ¥MCCIeIOBaHMUSI TAaKKe OLIEHMBAIOCH BIIMSIHME
conyuaybHO-IeMorpaduyecknx (pakTopoB — BO3PACT, MeAArOrMUeCKmii CTax, JOXOT,
— Ha OIIBIT UCITI0b30BaHus VM. Bl BISIBJIEHBI Pas3/Inulis MeXKIy IBYMs BbIOOPKa-
MU — PeCIOHAeHThI, KOTOpbIe UCITONb3yIoT U, 1 Te, KTO He ucmonb3yeT MU (t = 3,48,
p =0,001). Bo3pact nefmaroros, nonb3ytomuxcs MU, Ha 11 % meHblile, ueM BO3pacT
Tex, KTO He monb3yetcs MU (Tabnuia 2).

BmecTe ¢ Tem, 1o pe3ynbraTam OgHO(GAKTOPHOTO AMCIIEPCHOHHOTO aHaam3a ¢
MIPUHAJIEeXHOCTbIO PECTIOHIEHTOB K I'PYIIaM C pa3jIMyHOI 4acTOTOM MCIO0JIb30-
Banus MU B 1ienom Bo3spact He cBs3aH (F = 2,16; p = 0,074). OnHOBpeMeHHO 10
pesyabTaTaM IMpUMeHeHMsI alloCTepMOPHOTO KPUTEPHs ¢ TIoTipaBKoii BoHbeppoHn
MEXIY HEeKOTOPBIMM T'PYIIIaMy HaGMIOHAIOTCS CTATUCTUUYECKM 3HAUYMMBbIe pasjiy-
yus 1o Bospacrty (p < 0,05). Tak, mpu cpaBHEHUM IBYX BBIOOPOK GbIIO 0OHAPYKEHO,
YTO Iefaroru, KOTopble Kaxkablil AeHb nonb3yioTcs: U, Ha 17,9 % momnoxke Tex, KTO
T10JIb3YeTCsI HECKOJIBKO pas3 B rOf,.
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Tabnuia 2
OueHKa pasjinunii OrbITa UCIOIb30BaHMs [V B 3aBUCUMOCTH OT BO3pacTa u
BO3pacTa nperogasareneii

Table 2
Assessment of differences in the experience of using GenAl depending on the age
of teachers
ITapa- Hcnonb- He uc- HUcnonb- | Ucnons- | Ucnonb- | Ucnons- | Ucnonb-
meTpsl/ | 3yroT 'MU | mons3ylor | 3yroTr 'Y | syror I'MN | 3ytor TUU | syror TN | 3yror TUU
Parameters| / They use |TUU / They| Kaxkaplit | HECKOJb- | HECKOJBKO | HECKOJIBKO | peke yeM
GenAl do not use IeHb / KO pa3 B | pa3 B Me- | pa3 BTroj | pa3 BTrof
GenAI They use | wenemo / | csan, / They | / They use | / They use
GenAI They use | use GenAI | GenAl | GenAl less
every day GenAI several several |than once a
several times a times a year
times a month year
week
n 295 60 61 128 72 25 3
Cpemiee/ | 45 g 51,5 432 46,1 45,7 51,0 43,0
Average
+SD 11,5 11,5 10,1 11,5 11,9 12,5 1,0
T-xpu-
Tepuit
CTbIofeHTa 3,48 - - 1,58* 2,78%* -
/ Student’s
T-test
p 0,001 - - 0,118* 0,007** -
Pasnoctb
cpenHux / s
Difference of] -11,0 - - -10,4 17,9 -
averages, %

ITpumeuaHue: *pe3yabTaThl CPABHEHNS VICIIONb3YIOIMX VIV HECKOIBKO pa3 B roJ, ¥ HECKOJIbKO pa3
B MecsIl; **pe3ynbTaThl CPABHEHUS] UCTIONb3YIOMMX VIV HECKOMbKO pas B TOf, M Kakiblit JeHb / Note:
*results of a comparison of Al users several times a year and several times a month; **results of a comparison
of Al users several times a year and every day.

[To pe3ynbTaTam NpUMeHeHNST HellapaMeTpUuecKoro kputepusi MaHHa-YUTHU
ObLTM OOHApPYKeHbI CTATUCTUYECKM 3HAUMMbIe PAa3IMuMs B pacIipemesieHuu Mpo-
(beccroHaIBPHOIO CTaka MEXKIY IPYIIIaMy IpernogaBaTesieil, ucronb3yomux ['MU B
regarorn4eckoi pakTUKe, M TEMU, KTO ero He ucnonb3yet (Z = — 2,08). Pasnuuns
B JIBYX BBIOOpPKAxX He MOTYT OBITh OOBSICHEHBI CTy4aiftHOCTBIO (p = 0,037). Takum 06-
pasoM, mpodeccMOHaTbHBIN CTaxK IeIaroros, KOTopbie monb3yoTcs MU Ha 12,9 %
MeHbIlle, YeM CTaX IeJJaroroB, KOTOpble He MCmoab3yioT VU (tabmuia 3). Ho mpu
JIeTaJbHOM aHajM3e 3HauMMasl CBSI3b MEX/Y CTaKeM U OTHAe/bHbIMU TpafalsMu
YacTOThI UCTIONb30BaHNsI VIV He npociexXnBaeTcs.
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Ta6nuia 3
OueHKa pasjinunii OrbiTa UCoIb30BaHMs [MIV B 3aBUCUMOCTH OT CTaxka U
BO3pacTa MpenojaBaresnei

Table 3
Assessment of differences in the experience of using GenAl depending on the
length of professional experience and age of teachers

CTa’K I1eJaroros, MCIoJb- CTa’X I1eJaroros, He VICIIOJb-
i Cre i s 3y10mux.I'I/II/I / The .length sylomnx.I'I/II/I / The .length
of professional experience of of professional experience of
teachers using GenAl teachers who do not use GenAI
n 267 53
Cpernnee / Average 20,1 23
+SD 11,6 10,4
Z-Manna-Whitney -2,08
p 0,037
Pasnoctb cpennux / Difference of -12.90
averages, % ’

Oyenka 3asucumocmu onsima ucnonvsosavust 'MU npenodasamensmu om 00xo-
da. AHanu3 B3aMMOCBSI3M MEXIY T0X0IoM U (akToM ycnonab3oBanust VI BeIsiBUI
CWIbHYI0 CTAaTUCTUYECKM 3HAUMMYIO B3auMocBs3b (R = 0,770; p = 0,009) (tabmu-
11a 4). DTO TOBOPUT O TOM, UTO JOXOJ, SIBJISIETCSI OMHUM U3 KII0UeBbIX TTPeAUKTOPOB
TOT0, «<BKJIFOUEH» JIX YeJIOBEK B COBpeMeHHbIe TeXHOIOTUUecKue TpeHabl. Tak, B 70-
xomHovi rpyrre g0 20 Teic. py6. UM monb3yioTest 63 % OMpOIeHHbIX, @ B TOXOTHOI
rpymre Boimie 120 Toic. py6. — 93,8 % pecrioHmeHTOB. [Ipu 3TOM ITpOC/IesKMBaAETCS
TpeHJ, — YeM Bbllle OXOZ, IperofaBaTess, TeM Yallle OHM Monb3yiorcs MU Ha pe-
TYJISIPHOI OCHOBe — Kaxkablii ieHb (R = 0,576), HeckonbKo pa3 B Hegento (R = 0,588).
OpmHaKko MOpOT 3HAUMMOCTY He TpoiaeT B 06enx caydasx (p = 0,082, p = 0,074, co-
OTBETCTBEHHO). TeHAEHIINIO TaKKe MOATBepKaaeT 06paTHast KOPPEJISIIMS B IPYIITie
PECIIOHIEHTOB, UcIoNb3yIonux V1 Heckonbko pa3 B Mecslr (R = - 0,529). MoxkHO
MPELIOI0XKNUTh, C POCTOM [0X0/a MPOUCXOOUT Iepexof, OT SMMU30LMYeCKOro K pe-
TYJIIPHOMY MCIIONb30BaHuio M. Ho 3HaUMMOCTb B3aMMOCBS3Y CTaTUCTUUYECKY HE
noareepsxkaaercs (p = 0,116).
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Tabnuna 4
[IpoluieHTHBIE TOMM CIydyaeB UCITONb30BaHus MU ¢ pa3imMyHOii 4aCTOTOM B
3aBUCUMOCTH OT MeCSIUHOTO JJoXoaa

Table 4
Percentages of GenAl use cases with varying frequency depending on monthly
income

10000 0,0 - - - - -
20000 60,0 0,0 0,0 100,0 0,0 0,0
30000 87,5 14,3 42,9 14,3 28,6 0,0
40000 71,4 5,0 30,0 55,0 5,0 5,0
50000 74,2 43 39,1 34,8 17,4 0,0
60000 80,6 27,6 483 20,7 0,0 0,0
70000 72,7 18,8 37,5 18,8 18,8 6,3
80000 82,8 12,5 54,2 8,3 25,0 0,0
100000 93,3 16,7 57,1 14,3 438 2,4
120000 89,7 11,5 42,3 42,3 3,8 0,0
Boree 120000 93,8 39,3 44,3 9,8 6,6 0,0
Kosdbdunyent kop-

pemsnt CIvpMera /| o g 0,576 0,588 0,529 -0,006 0,007
Spearman correlation

coefficient, R

T-xputepunii CTbio-

ZeHra / Student’s 3,41 1,99 2,06 -1,76 -0,02 0,02
T-test

p 0,009 0,082 0,074 0,116 0,987 0,984
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3aBUCHMMOCTb (pakTa UCHoab30oBaHus MM B mpodeccOHaNIbHOM OeaTelbHOCTU
OT JI0X0JJa MOXXHO OOBSICHUTb KOMITIEKCOM (DAKTOPOB: SKOHOMUYECKOI TOCTYITHO-
CTbI0 3(PhEKTUBHBIX TEXHOJNOTUI, HATMUMEM BpeMeH! U PecypcoB JJIsl UX OCBOe-
HMSI, MOTUBAIIME, TOCTYIIOM K OOYUYeHMIO, MHHOBAI[MOHHOI TOTOBHOCTbIO U JIP.

O6cyxaeHue

BrisiBIeHHBIV B XO[e OMpoca BbICOKMIT ypOBeHb uctonb3doBauust I'NU (83,1 %)
CBUIETENBCTBYET O CYIIeCTBEHHON MHTerpauuyu JaHHbIX TEXHOJOTUI B IesiTelb-
HOCTb PecloHZeHTOB. TeM He MeHee, CTO/b 3HAUMTE/IbHbIE TIOKA3aTeNUu CleayeT
VMHTePIPeTPOBaTh C yU4eTOM CIelubuKy BbIOOPKM, COCTOSIIEN M3 Iefaroros,
MIPOSIBISIIONIMX aKTUBHBIN MHTepec K UudpoBusauun. [Ijisg cpaBHeHMs: B paboTax
I. 1. AnanuHa 3aduKcHMpoBaH nokasartenb 50,9 % (maii—uionb 2025 1.), a B 6ostee
panHeMm uccinenoBanuy K. Y. Bysikosa [21] (Host6pb 2023 1.) peTyIsspHOe UCIIONb30-
BaHMe oTMevany Juilib 17-41 % mpernomaBaTesneii. Bmecre ¢ TeM HabI0gaeMblil B
IaHHOJ paboTe BBICOKMII ITOKa3aTe b UCHoab3oBanust [MIU remaroraMyu 4aCTUUHO
0OBSICHSIETCS €CTeCTBEHHBIM POCTOM OXBaTa TeXHOIOTUI CO BpeMeHeM.

Uro KacaeTcsi MHCTPYMEHTOB MCIIOIb30BaHMs, TO B MepBYyI0 ouepedpb C IIO-
monipio 'MW nepgaroru pemraroT 3agauyu, CBsI3aHHBbIE C ONTUMM3AlLMENl Mmegaroru-
YeCKoil Harpy3KM — aBTOMAaTu3alus paboThl, reHepalusl TeCTOB, 3amau. JJaHHbI
BBIBOJI, COTJIACYeTCsT C pesyabTatamu uccoregoBaumit H. Al-Mughairi n P. Bhaskar
[20], F. J. Miranda, A. Chamorro-Mera [23; 24], L. Kohnke, M. B. Ulla [25], K. Naidu,
K. Sevnarayan [26], E. C. Pygenko, C. A. Typsinckoii [28], M. C. Jonuuckoro [30], HO
He coracyeTcs ¢ BeIBOfOM B uccrenosanuu K. M. Byskosa ¢ coaBT. [21], KOTOpble
B KaueCcTBe AOMMHUPYIOIIMX CTUMYJIOB BHefpeHUs M BbiIeNSIOT TeXHOJIOTUYe-
CKUt MHTepeC U CTpeMJieHNe K CleIOBAaHUIO aKTyaJIbHbIM MHHOBAIIMOHHBIM TPEeH-
mam. IIpuMeuartenbHO, YTO (YHKIMOHAIbHBIE BO3MOKHOCTY [VIM, HamrpaBieHHbIE
Ha KavyecTBEHHYIO TpaHchopMalluio 06pa3soBaTeIbHOrO Ipoilecca yepes riry6oKyio
NepcoHa/IM3alMI0, Ha TEKYIEM Talle He SIBJISIIOTCS IPUOPUTETHBIMMU [1J1S1 PECITOH-
JILEeHTOB.

Bbicokast BocTpeOGOBaHHOCTh (yHKIMOHAAa ['VIM, HampaB/JIeHHOTO Ha OITHU-
MM3aIMI0 TIeJarornvyeckoii Harpysku, OOyC/IOB€HAa €ro TEeXHOJOTUYECKOM [0-
CTYITHOCTBHIO ¥ MMHUMAJIbHBIMMY TPEeOOBAHMSIMM K TEPBUUYHBIM KOMITIETEHIIVISIM
roib3oBaresisd. MHcTpyMeHTapuii moucka uHOpMalyM, reHepaluy 3amgaHuil u
BU3YyaIM3alMy KOHTEHTA XapaKTepU3YeTCs] MHTYUTUBHO ITOHSITHBIM MHTepderi-
COM U BBICOKOV CKOPOCTBIO ITOTyUeHMsI pe3yJibTaTa, YTO MT03BOJIsIeT MHTEerpUupoBaTh
IaHHbIe pellleHUs B 06pa30BaTeIbHbII MpoIiece 6e3 paanKaabHO! TpaHchopMan
CYIIEeCTBYIOIIEN MeTomuueckoii 6asbl. HarmpoTus, peanusanysi CTpaTeruit mepco-
Ha/M3aluyu — OT afjanTalyi MaTepuaaoB J0 aBTOMaTU3MPOBAHHOIO OIleHUBAaHMS
¥ BHeOpeHUsT 1MGPOBBIX aBATAPOB — COMPSIKEHA CO 3HAUMTETbHBIMM OIepaiy-
OHHBIMM M3JepskKamMy. Heo6X0myMOCTb MPENM3MOHHOM HACTPOMKM IMapaMeTpoB
II0[l MHAVBUIya/lbHbIe 06pa3oBaTeIbHbIe TPAEKTOPUM, MHTErpalliy C CUCTeMaMu
yrpasieHust obyuenuem (LMS - Learning Management System) u Bepudukanum
aATOPUTMUYECKUX pellieHNii co3/IaeT AOTIOTHUTeIbHYIO Harpy3Ky. B ycmoBusx mep-
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MaHEeHTHOro geduiMra BpeMeHHbIX PeCypcoB JaHHbIe (aKTOPbI BBICTYTAIOT B Ka-
YyeCTBe CYLIeCTBEHHOTO MHCTUTYLMOHAIBHOrO Gapbepa Ajisl BHeIPeHUS CJIOKHbBIX
alafTUBHBIX CUCTEM.

BasoBbiit pyHKkIoHan I'MU ob6ecrieunBaeT BepuPUIIMPYEMYIO KPATKOCPOUHYIO
OMTUMM3ALMIO BDEMEHHBIX 3aTPaT 3a CYeT aBTOMAaTU3aly ONePallMOHHbBIX 3aa4:
reHepalyy TeCTOBBbIX 3aJaHuii, BU3yanmusaluM KOHTEHTa U MOATOTOBKM Ipe3eH-
TAaUMOHHBIX MaTepuanoB. HanpoTus, BHepeHNMe pelleHUll [0 IepCoHaIu3auumn
00yueHMsT XapaKTepU3yeTCsl BBICOKOI PeCYypCHOI €MKOCThIO Ha HayaJIbHOM 3Tare:
OHO TpebyeT MTy60KOT0 aHaIM3a JaHHbIX, HACTPOIKM ClieHapueB U BepuduKaum
pes3yabTaTOB aBTOMAaTU3/POBAHHOTO OLIEHMBAHMS, YTO 3a4acTyl0 He KOppenupyer ¢
OXMTaeMbIM HeMeIeHHbIM 3¢ deKToM.

CnemoBaTesIbHO, JOMUHUPYIOMIVI CIIPOC Ha yIpoIeHHbI GyHKuyoHan MU
MpeACTaBsieT co60¥ PalMOHANBHYIO CTPATETUI0O SKOHOMMY BPEMEHHBIX PeCcypcoB
B YCJIOBUSIX MHCTUTYLIMOHAJIBHOTO HELOBEPHUS K HE3PEJIbIM TEXHOJIOTUSIM U OTCYT-
CTBUSI MHPPACTPYKTYPHI /I MHAUBUAYaIM3auy obyueHns. Ilepexon K aganTUB-
HO¥1 Mozen 06pa3oBaHusI TPeOyeT MOBbIIEHMS HaIeXKHOCTU aITOPUTMOB, UX Gec-
IIIOBHOJ MHTErpauuy ¢ o6pa3oBaTeNbHBIMM IUIaTGOpMaMM, a TaKKe CUCTEMHOM
TpaHchopMaly IpodecCcoHaTbHbIX KOMITETEHLIVI ITeIaroroB U mepecMoTpa 06-
pasoBaTeNbHbIX CTAHIAPTOB.

3HauMUTeNbHas YacTb MPernojaBaTelbCKOro COCTaBa MPOTHO3UPYET paiyuKalb-
HYI0 TpaHchopMaLyio 06pa3oBaTeIbHOI cpefbl B MATUIETHE! mepcrekTuBe. [TaH-
HBIIi TIPOTHO3 JIeTepMUHMPOBAH BbICOKOM (QYHKIIMOHAIbHO MOME€3HOCThI0 TEXHO-
soruit TMU ¥ IpOHMKHOBEHMEM JaHHOI TeXHOJIOTUM BO Bce cdepbl 06IeCTBEHHOI
JesITeIbHOCTU. B yCII0BUSIX M3MeHeHUs] TPAAULIMOHHOM MOAeI TPaHCISIUUM 3Ha-
HUIT TIPOTHO3UPYETCS 9BOIONMS TPodecCMOHaTbHOM POy Tefarora: akieHT cMe-
IIAeTCsT C PerponyKTUBHOI Mepenaun MHGOPMAIMM HA TPAHUISINIO YHUKATbHO-
ro MPaKTUYECKOTO ONbITa. B HOBOJ OMIaKTMYECKOi MapagurMe IperogaBaTesb
coBMeniaeT GyHKIMM hacuamuTaTopa, HampaB/sIoIero Mpolecc B3auMOAeiCTBIS
06YyJaIoMMXCsl ¢ MHTEUIEKTYATbHBIMM CUCTEMAMU, M TIOTOPA, Ubsl TESITEIbHOCTD
cocpenoToueHa Ha GopMUPOBAHMM HaBBIKOB KPUTUUECKOTO aHaIM3a U CYyObEeKTHO-
CTM B 00pa30BaTeIbHOM IOVCKE ITOCPEICTBOM MHTEPCYObEKTUBHOIO OOIIEHUST U
COBMECTHOJ NPAKTUKNA.

BmecTe ¢ TeM BBICOKMM OXMIaHMSIM TpaHCcHOpMAaIMM KaK CUCTEMbI 00pa3o-
BaHMsI, TaK U POJU MpenojaBaTess COMYTCTBYeT BbICOKASI OLleHKAa PUCKOB, U3 KO-
TOPBIX Ha TEePBbIi IJIaH BBICTYNAIOT CHMSKEHMEe KOTHUTUBHBIX CIIOCOOHOCTEN CTY-
JIIeHTOB, HECOBEPILEHCTBO SI3bIKOBBIX MOZeNeil U 3TUUeCcKue pUCK. JlaHHbI BBIBOJ,
cornacyetcst ¢ uccinepopanmem H. Al-Mughairi, P. Bhaskar [20], M. C. JonuHCKOro
[30], E. C. Pynenko, C. A. TypstHCcKo7#t [28], HO OTIMYaeTCsT OT pe3y/libTaToB PaboThl
K. 1. ByskoBa ¢ coaBT. [21], B X0O/le KOTOPOIi GbIIM BBISIBJIEHbBI CJIEAYIONME PUCKMA:
HU3KUH YPOBCHb I/H/I—FpaMOTHOCTI/I Y CTYACHTOB, CHUIKCHUC MOTHBAIIUU CTYICHTOB pa60TaTI)
6e3 U u mp.

Pe3ynbpTaThel HaCTOSILETO MCCAENOBaHMS, KacawIluyecs: BIAMSHMS BO3pacTa U
rpodeccroHaaIbHOrO CTaka Ha OIBIT SKcITyaTaiyy I, BCTYIIa0T B IMCKYCCUIO C
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BbeiBopmamu H. Al-Mughairi, P. Bhaskar [20] u [I. [1. Anauuna [27]. HecmoTpst Ha cTa-
TUCTUYECKY 3HAYMMBbIE PA3/IMUMS B BO3PACTHBIX U MTPOodecCcroHaTbHbIX XapaKTepu-
CTUKax MeXAy TpyImnamMu Iojab30BaTeleli U Hemob3oBaTteneil 'Y, aHamornuHas
nuddepeHnanus He 6b1a 3aUKCHMPOBaHA IIPY aHAINM3€e TTOATPYIII, Pa3IeeHHbIX
10 MHTEHCUBHOCTY IIPUMEHEHMS TEXHOIOTH. IaHHbII (aKT I03BOJISIeT KOHCTATH-
pOBaTh, UTO B aKTyaJbHBIX YCJIOBUSIX IapaMeTphbl BO3PACTa U CTaxka He BBICTYMAOT
B POJIM OmpenensiolnX MIpeauKTopoB ucnonb3oBanus ', B kauecTBe ajbTepHa-
TUBHBIX J€TEPMUHAHT MOTYT PacCCMaTPUBAThCS TOCTYII K TPOPMIHLHOMY 00yUEHMIO,
ypoBeHb IUddy31M TeEXHOTOTHI B TpodecCMOHaTbHO cpefie, MHCTUTYLIMOHATbHAs
TONUTHUKA By3a, a Takke crieluMduka pelliaeMbIx IelaroroM 3ajau. BoisiBiieHHast
VMHBapMAHTHOCTb JAHHBIX (PAKTOPOB OUKTYET HEOOXOAVMOCTH JajabHeIIero pac-
LIMPEHNS IPOTrPaMMbl HAYYHOTO ITOMUCKA.

B xome mccnemoBaHus Obia BBISIBJIEHA KOPPEISIMS MEXKIY YPOBHEM AOXOAA
PECIIOHIEHTOB M MHTEHCUBHOCTBIO 3KkcIutyatauuu I'MU. YcraHOBIEHO, YTO POCT
MaTepUaIbHOTO 61aTOCOCTOSIHUSI TIperofaBaTesisl MOJIOXKUTEIbHO KOPPeaupyeT ¢
BEPOSITHOCTBIO PEryaapHOro (exxeJHeBHOro) puMmeHeHns M-uucrpymenTos. Ha-
TIPOTUB, B IPYTIIAX ¢ 60jee HU3KUM YPOBHEM JTOX0/1a MPe00IagaeT SIM30ANIECKIUIA,
SKCITePUMEHTAJIbHBIN XapaKTeP UCIIOAb30BaHUSI TEXHOIOTUIA.

Haunnast nuddepeHIMaIMs 00yCIOB/IeHAa KOMMEPUYECKUM XapaKTepoM JOCTYyIIa
K Hambosee 3¢ (PeKTMBHBIM peIleHMsSIM: eCIM OTKPBIThIE MO 3a4acTyio Xapak-
TePU3YIOTCS OrpaHNMYEHHBIM (DYHKIIMOHAJIOM U BBICOKOI UaCTOTONM KOTHUTUBHBIX
VICKaKEHMI («Ta/UTIOLMHALIUIT»), TO IJIAaTHBbIe Bepcuu 06eCcIreunBaiOT pejieBaHT-
HOCTb BbIAAUM, CTUMYJIMPYIOIILYIO CUCTEMATUUECKYIO SKCILTyaTaIuIo.

HomomHNTeNbHBIM (DaKTOPOM BBICTYIIAET Pa3auyMe B BOCIIPUSITUN: BBICOKOO-
XO[lHas rpyrmna paccmarpusaeT MU Kak CpencTBO ONTUMM3ALUU PYTUHHBIX IPO-
1IeCCOB [IJIsI BHICBOOOXKIEHMSI KOTHUTMBHOIO pecypca, TOTma KaK PecloHIEeHThI C
MEeHBILM I0XOJIOM CKJIOHHBI BOCIPMHUMATh BHeapeHMe M Kak TOTOHUTETbHYIO
Harpysky. BolsBieHHas B3aMMOCBSI3b aKTyalIn3upyeT MpoodieMy udpoBoro Hepa-
BEHCTBA U TpebyeT JaJbHENMIIero M3ydeHus B paMKax IMoCIeqyIoNMX HayIHbIX Ty-
GIMKALINIA

3akK/lovyeHue

Takum 06pa3oM, TPoBeieHHOe VCCIeIOBaHNe TTO3BOJISIET CIeIaTh CeAYIoIIye
BBIBOJIbI HA OCHOBE pPelLIeHHO ey aHa/13a OXXUAAHWUI ITpernojaBaTesieil OTHOCHU-
TeJIbHO TpaHcopmalyy cucTeMbl 00pa3oBaHMsI IO, BO3AECTBMEM TTPUMEHEHUS
TeXHONOTuit Ha 6a3e TV, BK/TI0OUast OLIEHKY COMTYTCTBYIOMIVX PUCKOB.

1. IlpenopmaBatenu oxxuzparT, uTo ' okakeT CvIbHOE BIAMSIHUE Ha CUCTEMY
ob6pa3oBaHMs B OyoKaiiime 5 jieT, UTO MOATBEPKIAET IEePBYI0 TMIIOTE3Y HACTOSIIIe-
ro uccnenoBanusi. Kpome toro, rpernogaBareny OKUAAI0T MU3SMeHEeHUST POJIN IPero-
JaBaTesisi B CTOPOHY Ilepeaun JIMUHOTO MpodeccMOHaTbHOTO OIbITa U MpaKkTuye-
CKUX 3HAHMII BMECTO TPaAUIIMOHHOM TPaHUISILIMU TEOPEeTUUeCKOi MH(pOopMaLyn.

2. Bxome uccinenoBaHys Oblia Bepu@UIIMpPOBaHa IMIIOTe3a O BbICOKOI MHTEH-
CUBHOCTU IpuMeHeHUsT TexHonoruii [ B megaroruueckoi mpakTuKe. BoicoKue
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OXKMIAHMSI B OTHOIIEHMM TpaHChOpMaLUy 06pa30BaTeNbHO CUCTEMBI M YaCcTOTa
MCIIO/Tb30BaHMSI JAHHBIX TEXHOIOTMIT 0OYCIIOBIEHBI MX JOKA3aHHO QYHKIMOHAIIb-
HOIt TIOJIe3HOCTBIO JJIs1 TIperoiaBaTesieii: aBToMaTM3almeit pyTMHHbBIX podeccu-
OHAJIBHBIX 3a/1a4, CHVDKEHNEM MeTOIVYeCKOl Harpy3Ky U TOBBIIIeHMEeM KauecTBa
y4eOHbIX MaTepuaaoB. Pe3ynbTaThl MOATBEPKIAIOT BBICOKYIO BOCIIPUMMUMBOCTH
PECIIOHIEHTOB K TEXHOJIOTMYECKMM MHHOBALMSIM, UTO AeTEPMUHUPYET CTENEeHb UX
rOTOBHOCTM K MHTerpanyy MU B o6pa3oBaTesbHbIN MPoIecc.

3. CornacHo pesyabTaTaM SMIIMPUUYECKOT0 MCCAeLOoBaHMUS, JOMUHUPYIOIee
MeCTO B MepapXuu pUCKOB, aCCOIIMMPOBAHHBIX C BHeApeHeM [, 3aHMMaeT yrpo-
3a CHYDKEHMST KOTHUTUBHBIX CITOCOOHOCTE 00yUaromIMXcs, UYTO BepuPUIUpPyeT BbI-
IBUHYTYIO rumoTe3y. Oco3HaHMe JaHHOI 9K3UCTeHIIMATbHO YTPO3bI 00yC/IaBIMBa-
eT HeoOXOAMMOCTh Pa3paboTKM CIIeIMaIN3MPOBAHHBIX 00Pa30BaTeIbHbIX KYPCOB
[0 perjamMeHTaluyM KOPPEKTHOro ucrionb3oBauus ['MIU B cTygeHueckoi cpene. B
Mopsiike YObIBAaHMSI 3HAUMMOCTM B MepapxXuIo YyTpo3 BKIIOUEHBI cienyonime dax-
TOPBI: TEXHOJIOTMYECKOe HECOBEPIIEHCTBO SI3bIKOBBIX MOJe/ell, HapylleHue IpUH-
IIMTIOB aKaJleMMUUeCKOi YeCTHOCTHM M TUIaruar, Jerpajanys KauecTBa 06pa3oBaHmsI
U CHUKeHUe yueOHo MoTuBauym. Kpome TOro, pecrioHgeHTaMu OTMeUYeHbI PUCKU
ocabieHnss KOMMYHUKATUBHBIX HAaBBIKOB, IeBaTbBALIVM IIEHHOCTY 00Pa30BaHMS,
YTPaThl BOCIUTATEIHHOTO MMOTEHIIMana 06pa30BaTeIbHbIX MHCTUTYTOB U yITyOsIe-
HUsE 06pa30BaTeIbHOIO HEPABEHCTBA.

4. CraTUCTUYeCKUI aHa/IU3 TOATBEPAUI TUIIOTe3Y O BAUSIHUM YPOBHSI TOX0-
Jla TIpeTioiaBaTesisl Ha YaCTOTY UCIIOMb30BaHMS TeHePATUBHBIX MHTEJJIEKTYyalIbHbIX
uHcTpymeHTOB ([MIW) B memarormueckoil MpakTHUKe: BbISIBIEHA IMOJOXKUTEIbHAs
KOppeJIsiLys, CBUIETeNbCTBYIONIAsl O TOM, UTO C POCTOM J0X0Aa YBeIUUNBAELTCS Be-
POSITHOCTD MPUMEHEeHMS JaHHbIX UHCTPYMEHTOB.

5. TIpoBeneHHbII aHAIM3 He TTOATBEPAMII TUIIOTE3Y O LeTePMUHUPOBAHHOCTHU
OIIBITA MCIIOb30BaHMS MHCTPYMEHTOB reHePaTUBHOIO MCKYCCTBEHHOTO MHTEJIIeK-
ta (TMM) Bo3pacToM miu TpodeccMoHaNIbHBIM CTaxkeM IiperogaBaTeneii. CTaTu-
cTUYecKast 06paboTKa JaHHbBIX He BbISBM/IA 3HAUMMbIX Pa3/INUNil B UHTEHCUBHOCTYU
npuMmeHeHnust [ mexnay BbIIeJI€HHBIMY BO3PACTHBIMMU IPYIIIIAMU U KaTErOPUSIMU
COTPYLHMKOB C Pa3/IMYHBIM CTayKeM I1earormyeckoli nesTebHOCTH.

[TonyyeHHbIe OLIEHKM OXKMUIAHUIL MIpernofaBaTeieii OTHOCUTENbHO TpaHChOp-
Mallyu CUCTEMbI 00Pa30BaHMUS U COMYTCTBYIOIIMX PUCKOB 11€J1IeCO06Pa3HO UCTIONb-
30BaTh B KaueCTBE OCHOBBI JIJISI TIPOEKTUPOBAHMUS 06Pa30BaTeIbHBIX MPOLIECCOB C
MpUMeHeHreM MHCTPyMeHTOB VIV, Pe3ynbTaThl MCCIeqOBaHMS OYIyT MTOI€3HBI PY-
KOBOAUTEISIM BBICIIMX YUYe€OHBIX 3aBeleHMIT U MPeICTaBUTEISIM ITPOPUIbHBIX OP-
raHOB MUCIOJHUTEIBHOJ BJIaCTU IIpU GOPMUPOBaHMM cTpaTeruy BHeapeHus: TV B
06pa3oBaTeIbHbIN TPOIECC.

C wenblo MpeosoeHns] MeTOLOIOTMYECKOrO0 OTpaHMYeHMsT U3-3a IpeaBapu-
TeTbHOTO YUacTUsl PECMOHJIEHTOB B MOTMBAI[MOHHOM CeMMHape U 0b6ecreveHmst
perpe3eHTaTUBHOCTY BBIOOPKM B MOCIETYIONIMX MCCAEIOBAHUSIX IIeJ1IeCO00pasHO
VCKITIOUUTD TIPeABAPUTEIbHYIO MOATOTOBKY ayauTopuu. [Ijist monydeHus 6oee Be-
pUOUIMPYEeMbIX JAHHBIX O crelidUKe M0Tb30BATENbCKOTO OIbITA PEKOMEH/IYeTCsI
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TOJKperieHye KOMMUYeCTBEeHHbIX JaHHbIX KaUeCTBEHHbIMY MeTOlaMU, B YaCTHOCTU
— MpOBeeHeM INTYOMHHBIX MHTEPBbIO ¥ (HOKYC-TPYIIIIL.

[MepcreKTUBHBIM BEKTOPOM [AajbHeNIINX M3bICKAHUI BBICTYIAeT JeTepMu-
HAUMOHHBIV aHa/IN3 CBSI3U MEXIY YPOBHEM I0XOAa HAyYHO-TeJarormyeckux pa-
OOTHMKOB ¥ MHTEHCUBHOCTbBIO aKcruryaTaiuu MU, B KpyT pefieBaHTHBIX (GaKTOPOB
BKJIIOUEHBI: PeCypCcHasi 06eCIe4eHHOCTh (HOCTYI K paciiMpeHHOMY (YHKI[MOHATY
NIPONPUETAPHBIX MOZesIei), Haauuye MHCTUTYLMOHAIbHOM TEXHUUECKOM TToAAepK-
KU U CITeIMaIM3MPOBAHHbIX IMOpa3aenennit iudpoBoil TpaHchopMalm, a TakKKe
TUIT KOPIIOPATUBHON KyJAbTYyPbl, OPMEHTUPOBAHHOV HAa MHHOBALIMOHHYIO aKTUB-
HOCTb. [lapa/yiebHO aKTyaIM3UPyeTCs 3aava MoucKa rnegarornueckux cTpaTerui
HUBEIVPOBAHMUS KOTHUTYBHBIX PYCKOB 06yUaIONIXCst. B JaHHOM KOHTEKCTe 0c060-
ro BHUMaHMS TpebyeT olleHKa 3G heKTUBHOCTY MOZeieit 00ydeHs, 6a3UPyIOIIXCS
Ha 00s13aTeIbHON peduieKcuy pe3yiabTaToB paboThl MM, MeTOmoIOrny mosTarrHoro
IelerMpoBaHus 3a7a4 aJiTOPUTMaM U Tu6puaHoM coueTanuu I'MU ¢ Kiaaccuyuecku-
MU OUAAKTUUECKUMIU MeTOOaMMU.
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AHHomauyus. Beedetue. [IpobiieMa co3maHus 1 UCIIOIb30BaHMS TMOKMX 00YUYaIOIIMX CUCTEM CTala 0CO-
OGEeHHO aKTyaJbHOM C TOSIBJIeHMEM reHepaTUBHBIX HEpOCeTeBbIX MOesieil, O3BOMSIIONINX He TOJIbKO
YIIPOCTUTH CO3[jaHIe 00pa30BaTEIbHOTO KOHTEHTA, HO M M3MEHUTh CIIOKMUBIIMECS MTOAXOIbI K OpraHu-
3al[MM CAMOCTOSITENIbHOM paboThl obydawluxcs. B craTbe ucciemyeTcs mpobieMa MpOeKTUPOBaHMS
VMHTEeJUIeKTyaJbHOTO MoMoIHMKa, V-accucTedTa, peann3oBaHHOrO B GOpMe aBTOMAaTH3MPOBAHHOM
o6yuyaroieit CucTeMbl, BO3MOKHOCTY KOTOPOJi OMMPAIOTCS Ha MCIIO/Mb30BaHue TexHojaoruin UW. Llens
CTaThy — BBISIBJIEHME U U3YyUeHME OCOOEHHOCTe mpoekTupoBaHusi M-accucTeHTa, MHTETPUPYIOLIETO
9KCIIepPTHBIE 3HAHMS Iefarora ¢ BOSMOXXHOCTIMYU VI Ha mpumepe MOAIEep>KKM CaMOCTOSITebHON pa-
60ThI 10 MaTemaTuueckuM u UT-mucuuminaam. Memodosiozus, Memoodsl U Memoouku ucciedosaqus. B
MCCIeJOBaHMM UCIIOIb30BaHbl METObI MOJEIMPOBAHMS 00Pa30BaTENbHOTO MpOIecca sl MPOeKTU-
pOBaHMUs CLeHApMEeB U aJIropuTMOB pabotbl MU-accucrenta. [Ijis mpakTmuueckoi peannsaunuyu WM-ac-
CUCTEHTA IMPMMEHEHbI MeTOAbI ITPOEKTUPOBAHMS adaIlITMBHBIX o6yqa}ommx CUCTeM, a TaKXKe MeTOObI 1
TEXHOJIOTUM UCKYCCTBEHHOTO MHTeIeKTa. Pe3ynismamot u HayuHas Ho8U3HA. YTOUHEHO COfiepskaHue Mmo-
HsATUST «MM-accucTeHT» Kak afalTUBHOM aBTOMATU3MPOBAHHOM 00yJarolei CCTeMbI ¢ 06paTHON CBSI-
3bI0, peajn3yemMoii 61aromapst UCIOIb30BaHMIO TexHoorui U, Ha ocHOBe Mogie/u yrpaB/sieMoii yueo-
HOJ1 1eITeTbHOCTY BbIJ€JIEHbI TUIIOBbIE CLIEHApUM B3aMMOAECTBIS obyuatommxcs ¢ IM-accucTeHToM.
CosmaH ¥ anpo6upoBaH mporotun MU-accucTeHTa, COCTOSIINIA M3 ABYX KOMIIOHEHTOB, TIOMOIHIKOB
npernonasaressi u crygeHTa. OcHoBoit it UM-accucTeHTa cTajna MOAe b aJanTUBHON 06yJaromei cm-
CTeMbI, BKIIOUAIOIIasi BApMATUBHOE IUIaKTUUeCKoe obecrieueHie, ClieHapuy CaMOCTOSITeTbHOI paboTh,
QITOPUTMbI B3aMMOJECTBYSI C 06YJAIOIIMMMCS U [TefAaroraMu, a Takske MOACUCTEMY aHaINM3a JaHHbIX
umdposoro ciena. [Ipakmuueckas 3Hauumocms. VicmonbzoBanue UM-accucTeHTa AJ1s1 TIOAIEPKKY CaMO-
CTOSITETbHOII paboThI CTYAeHTOB IIKO/IbI KOMITBIOTEPHBIX HAYK TIOMEHCKOTO rOCYyJapCTBEHHOTO YHUBED-
CUTeTa HA MPAKTHUKe IMOATBEPAMIO HEOOXOAVMOCTb KOMIUIEKCHOTO ITeJJarornyeckoro MOJeTpPOBaHMs
06yJarInX CUCTEM, UCTIONb3YIOMINX TeXHOIorY U, a Takke BaXKHOCTDb yUaCTHS [1e[JarOroB B KAUeCTBe
BeIyIMX SKCIIEPTOB MPU UX MPOEKTUPOBAHUU U TECTUPOBAHUN.
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Abstract. Introduction. The challenge of developing and utilising flexible learning systems has become
especially pertinent with the advent of generative neural network models, which not only facilitate the
creation of educational content but also transform traditional approaches to organising independent
student work. This article explores the design of an intelligent assistant — an Al assistant — implemented
as an automated learning system, whose functionalities are underpinned by AI technologies. Aim. The
present study aims to identify and examine the features involved in designing an Al assistant that inte-
grates a teacher’s expert knowledge with Al capabilities, using the example of supporting independent
work in the disciplines of mathematics and information technology. Methodology and research methods.
The study employed methods of educational process modelling to design scenarios and algorithms for
the operation of the Al assistant. For the practical implementation of the Al assistant, methods for de-
signing adaptive learning systems were utilised, alongside AI methods and technologies. Results and
scientific novelty. The concept of an “Al assistant” is defined as an adaptive, automated learning system
with feedback, realised through the application of AI technologies. Based on a model of guided learning
activity, typical scenarios for student interaction with the Al assistant have been identified. A prototype
of the AI assistant, comprising two components (teacher assistant and student assistant), was devel-
oped and tested. The AI assistant is founded on an adaptive learning system model that incorporates
variable didactic resources, independent work scenarios, interaction algorithms for both students and
teachers, and a digital footprint data analysis subsystem. Practical significance. The use of an Al assistant
to support independent work among students at the School of Computer Science, University of Tyumen,
has confirmed the need for comprehensive pedagogical modelling of learning systems that incorporate
Al technologies, as well as the importance of involving teachers as leading experts in their design and
evaluation.

Keywords: artificial intelligence, Al, adaptive learning system, Al assistant, modelling, generative neural
network, generative Al, student independent learning
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BBepeHue

CospaHye U IPOIBMKEHME MOIIHBIX TeHEPAaTUBHBIX HEMIPOCEeTeBbIX MOJeIei],
a TakoKe KaXylasics JIETKOCTb MX UCIOAb30BaHMS NIPUBENIY K M3MEHEeHUIO CJIOXKWB-
MIUXCS TPeACTaBIeHUIT O IIMGPOBU3AIY CAMBIX PA3HOOOPA3HBIX BUAOB MPodeccu-
OHAJIbHO lesiTeNIbHOCTM. HecMOTpS Ha TO UTO MEeTOMBI M TEXHOJIOTUY MICKYCCTBEH-
HOI'O MHTeJIJIeKTa JOCTAaTOUYHO JaBHO y)Ke HalllJIM CBOe IIPVMeHeHMe [JIs1 pellleHNs
NIPUKIAOHBIX 3a7ay, CBSI3aHHBIX C aHAIM30M [JAHHBIX, MMEHHO IeHepaTuBHbIe
MOZIe/IM, B YaCTHOCTH G0JbInne si3bikoBbie Mopenu (LLM, ot anmI. Large Language
Model), reHepupyiole TEKCThI, CBSI3bIBAIOT HA IIPAKTMKE C IIOHSITMEM UCKYCCTBEH-
Horo uHTteriekra (MN).

LIndpoBusanus BeICIIEro 06pa30BaHMs B 3TOM IIaHe He SIBISIeTCS CKITIOUYeHN -
eM, 1 rpobsieMa aJleKBaTHOTO MPUMeHeHNs TeHepaTUBHbIX MoJesieli IJisl pellieHUs
refarornyecKkyx 3afad O4eHb akTyajabHa. DTO HallpaB/ieHye [IPMMeHeHY s TeXHOIO-
ruit I B 06pa3oBaHmMM BXOOUT B UMCIIO KJIIOYEBbIX )i MbpoBMU3aLum oo6pa3oBa-
HMS Ha HOBOM ypoBHe (/1. [I. BaBunosa u ap. [1]), IB/ISIICb OGHOBPEMEHHO OTHUM U3
cambIx gyickyccuoHHbIX (JI. B. KoncrantuHosa u gp. [2]; E. A. IlocniennoBa u gp. [3];
JI. B. Ocumosa [4]). AHanu3, mpeACcTaBIeHHbIN B 0630pHBIX cTaThsX (S. GOkcearslan,
C. Tosun, Z. G. Erdemir [5], W. Ma et al. [6], N. F. Davar et al. [7]), cBUIZeTeIbCTBYET O
TOM, YTO HapsAy KaK CO CIIOHTaHHBIM, TaK Y C LieJIeHaIllpaBJIeHHbIM UCII0/Ib30BaHM-
eM ChatGPT-1iogo6HbIX Mofiesieli AJi reHepalyuy TEKCTOB B By3aX pa3pabaThiBalOT
Y VICTIONTb3YIOT Pa3IMUHBIX 60TOB, MPU3BAHHBIX TOTIOTHITH PAOOTY MIPEroAaBaTes
CO CTyIeHTaMM M OPMEHTUPOBAHHbBIX HA B3aMMOJIEICTBIE ¢ 0OyUaomumcs B Ghop-
Me «BOIIPOC — OTBeT». Takue porpaMMHbIe IIPOAYKTHI, KaK IIPaBUJIO0, Peanu3yioTCs
Ha ocHoBe TexHoioruu RAG (A. B. MenpHukoB u ap. [8], J. Swacha, M. Gracel [9],
Z. Li et al. [10]), koTopast 1MO3BOJISIET TeHEPUPOBATh OTBET HAa BOIMPOC CTyAeHTa Ha
OCHOBaHMM allpMOPU YKa3aHHBIX MUCTOYHMKOB. OLHAKO TaKye pelleHNs oA LeP3Ku-
BalOT MpocTeiiiryio GyHKUNIO, CBSI3aHHYIO, 110 CYTH, C YIPOIeHNeM MOMCKA HYX-
HOTO OTBeTa Ha BOIIPOC, ¥, YTO HEMAIOBAXHO, 6e3 BaIMIALMN CTeHePUPOBAHHOTO
pesyabTara. B To ke BpeMsI pea/IbHbI IOMOLIHMK [IPEIoAaBaTess JOJKeH IIoAep-
SKMBATh pa3/iMyHble CLIeHapUM CaMOCTOSITeTbHOI paboThl CTYAEHTOB, B TOM UlC/Ie
C yueToM crieruuKy KOHKPeTHOM IUCLMUILIMHBI, ee cofepkaHus U TpeboBaHMit K
06pa3oBaTebHbIM PE3Y/IbTATaM, @ TAK)KE BO3MOKHOCTEI KOHKPETHOTO CTyAeHTa. U
reHepaTMBHbIE MOJIEIN BIIOJIHE [TO3BOJISIIOT Peaan30BaTh MOJOOHbIN (QYHKIMOHAII.
BaskHO MOJUEepPKHYTH, UTO peUb He UIeT 06 aBTOMAaTUUYEeCKOii TeHepauu 3IeKTPOH-
HOTO Kypca JIJIsI U3yUYeHUsI TOM MU UHOV OUCIUIIIMHBI (OTAEIbHON TEMBI).

B runorese nccienoBaHus Mbl MCXOOMM U3 TOTO, UTO [IPeIoaBaTellb, COXpaHsIs
CyOBEKTHOCTb B YUIOBUSIX Mcronb3oBaHMu VI 1 onmpasich Ha cO6CTBEHHOE BUie-
HIM€e OpraHu3anyuy 06pa3oBaTEbHOTO IMPOIIECCa, BBICTYIIAET B KaYeCTBe IKCIepTa
NPV IO3TAITHOM CO3aHMUM AUIAKTUUECKMX MaTePUaAJIOB € IOMOILbIO TeHepaTUBHOMI
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MOZEM, OL[eHNBAsI UX KaueCTBO U TP HeOOXOAMMOCTY KOPPEKTUPYS Pe3YIbTaThl
re"epaiiuu. [Ipy 3TOM OH [I0JIKeH ObITh OCBOOOKIEH OT HEO6XOAVMOCTY CaMOCTOSI-
TeJIbHO (pOpMMPOBATh CJIOKHBIE 3aIIPOCHI JIJISI TeHepaluy IUAAKTUUeCKUX MaTepu-
aJIoB, KOTOpbIe TPEOYIOT CHelaTbHBIX KOMIIETEHIIVI B 06JIACTY TTPOMIIT- MHKMHY-
punra (D. Lee, E. Palmer [11], 1. B. CbicoeB [12]).

B 3TOM KOHTEKCTe IIeJIbI0 ITPOBEIEHHOTO MCCAeIOBaHMsI ObIIO BBISIBJIEHME U
M3ydeHMe 0COGEHHOCTel M 3aKOHOMEPHOCTEN IpoekTupoBaHust MIM-accucreHTa,
MHTETPUPYIOIETo 3KCIIepTHbIe 3HAHMSI Mefjarora ¢ BO3MOKHOCTSIMY reHepaTUBHbBIX
Mojeeit Ha mpyuMepe MOAIepsKKM CaMOCTOSITeTbHOI paboThl IT0 MaTeMaTUUeCKUM
n UT-gucuuIiMHaM.

[TocTaHOBKa LenM onpenennia cCoaepskaHrie OCHOBHBIX MCCIeA0BaTeNbCKIX BO-
MIPOCOB:

R1. Uro BkitouaeT comepskaHue moHSITUST «MM-accucTeHT» B KOHTEKCTe 0CO-
OeHHOCTe MCIOTb30BaHMsI METOIOB U TEXHOJIOTMI MCKYCCTBEHHOI'O MHTE/I/IeKTa B
o6pasoBaTeIbHOM ITIpoliecce?

R2. Kakue clieHapuu caMOCTOSITeIbHOM PaOGOThI CTYIEeHTOB (TIPY U3YUeHUM Ma-
TemMaTuuecKux u UT-IUCUMUIUIMH) afeKBaTHO MOIeIMPYIOT 06pa3oBaTeIbHbI ITPO-
ecc?

R3. B uem 3akiouaeTcs posib IpenogasaTens B co3ganuu MM-accucrenTa ajist
nopnepskkyu CPC?

R4. Kakumu (yHKIMOHATbHBIMY BO3MOKHOCTSIMM IOJKHBI 061amaTh VM-ac-
CUCTEHTBI JJIS1 alalITUBHOI MOAIEePKKM CAMOCTOSITETbHOI PaboThl 06YUaIOMIXCS?

B pamkax rumoressl UCC/IefOBaHUS CAeIaHO TIPeANoNoXKeHe O TOM, UTO TIPU-
MeHeHMe VM-accucreHTa IJjIsI COIPOBOXKIEHMSI CAMOCTOSITEIbHOIM paboThl CTY-
JIIEHTOB KaK aJalTMBHON OOyuallleil CUCTeMbI, 0becreunBalolieii yrpasaeHue
06pa3oBaTeIbHbIM IIPOLIECCOM C OTIOPOIt Ha ClieHApHbIe MOIE/IN AesaTeIbHOCTU 06-
YYaIIIUXCs, a Takke Ha AUIAKTUUEeCKMe MaTepuasbl, CO3JaHHble C TTOMOIIbIO Te-
HepaTUBHBIX MOJIeJieli TPU YCIOBUM HENTOCPeICTBEHHOTO y4acTHsl B 3TOM Ipoiiecce
TIperioaBaTe’ist, TO3BOIUT PE3YIbTaTUBHO MCITONb30BaTh oTeHIMan U u1 obecre-
YUT CyOBEKTHOCTH IeIarora.

OrpaHnyeHs UCCIeL0BaHMS B 4aCTy IpoeKkTupoBanus NN-accucreHTa ornpe-
IeJISIOTCS 0COGEHHOCTIMY CaMOCTOSITEIbHOM pabGoThI CTYAEHTOB 110 KOHKPETHbIM
mateMatuueckum u UT-AUCUUTIIMHAM, YTO HAILJIO CBOE OTpaskeHMe MpU Moje-
JIMPOBAHUM COMEpP>KaHMS OUCHUILIMH M 00pa3s0oBaTeNbHBIX PEe3yJbTATOB, a TaKXKe
MpeMeTHO-OPUEeHTUPOBAHHBIX clleHapueB. [InnoTHas anpobauys N-accucTeHTa
orpanmndena CPC o aBym muciuiinHaMm (MaTemaTuuyeckuii aHaans, KomnberoTrep-
HbIE CeT!) B TeYEHMe OLHOI0 CemMecTpa B IBYX aKaJeMUUyeCKMX TPymIax rno Kaxaon
nucouminHe. KpoMe Toro, reHepaiysi 06pa3oBaTebHbIX PECYPCOB ONMMpPAETCs Ha
TeKyII/e BepCuM KOHKPeTHBIX SI3bIKOBBIX MO eIeii.

O630p NUTEepaTypbl

BaskHOCTB MOMCKa OTBETa Ha BOMPOC O POJIM Tefarora B yCJIOBUSIX U3MEHEeHMSI
06pa3oBaTeIbHOI cpeabl 6jaarogaps TexHonorusam MU eille 10 mosiieHust obuie-
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IOCTYITHBIX FeHePaTUBHBIX MOe/Iel IoauepKMBaach B ucoremoBauum O. Zawacki-
Richter et al. [13]. O HOBBIX BBI30Bax IS TIeArOTOB CBUIETEIbCTBYIOT U 0630DbI
npakTuk npumeHeHust U1 B Byszax (H. Crompton, D. Burke [14], M. Bearman et
al.[15]). B uccnemoBanusix, BBIIOJHEHHBIX Ha CaMbIX PAaHHMX 3Tamax pacipocTpa-
HeHust ChatGPT 1 aHaJIOTMYHBIX ITPOAYKTOB, OTMEUAETCST, YTO VCIIOTb30BaHMe TTpe-
TO/IaBaTEe/ISIMY GOJBINX SI3BIKOBBIX MOJe/Ieli B 00pa30BaTeIbHOM ITPOIleCcce MMeeT
He TOJIbKO OYeBM/IHbIE TUTIOCHI, HO ¥ TPeOyeT OT Hero HOBBIX KOMIIETEHLIMI — KaK I'y-
MaHUTapHOTO, TaK U TexHosornyeckoro xapakrepa (D. K. Mah, N. Grof$ [16], X. Ren,
M. L. Wu [17], T. K. Chiu et al.[18]). IIpu 3TOM, Kak orMeyatoT D. A. Schmidt et al.
[19], A. D.P.R. Verboom et al. [20], cienoBaso 65l B3BeLIeHHO ITOIXOOUTh K MCIIONb-
30BaHMIO TeXHomoruit U1 B o6pa3oBaHuy ¥ TOBOPUTH He O 3aMeHe OIpefeIeHHbIX
dbyHkiMit memarora, a 06 uHTerpanyuu M B o6pasoBaTtenbHbIi mpoiecc. K aHano-
TMYHBIM BBIBOZAM, OCHOBAaHHBIM Ha 000OIeHMN OIbITa MCIIOAb30BaAHMS OOJBIINX
SI3BIKOBBIX Mogesieit B yuuBepcurterax Kuras, mpuxonat u X. Zhang et al. [21].

B umnciie TexHOMOrMUeckux KommereHuuii orevectsenHsle (I1. B. Ceicoes [12]) n
3apy6esxubie (D. Lee, E. Palmer [11]) uccieqoBaTeny BoIIENSIOT, B TIEPBYIO OYePeb,
TOTOBHOCTb K TPAMOTHOMY KOHCTPYMPOBAHMIO 3aIIPOCOB K T€HePaTUMBHBIM MOJe-
JISIM, TO €CTb BJIaJieHVe HaBbIKaM! IPOMIIT-UHXXVHUPUHTA. TO MO3BOJSIET TIPETo-
JaBaTeI0 BbICTYIIATh B PO CBOEOOPA3HOTO TEXHOMOTMUECKOTO MOJepaTopa, Ko-
TOPBII MOXKET KBaIMPUIIMPOBAHHO ITOMOUb CTy[IeHTaM B (POpMyIMPOBKe BOIIPOCOB
K MogensiM. JTa KOMIeTeHMs, 10 MHeHMIo Y. Qian [22], HanpsIMyIO CBsI3aHa C ro-
TOBHOCTBIO TI€JIaTOrOB KPUTUUECKM OLIeHMBATh pe3yabTaThl reHepaiuu. Kak cien-
CTBUeE, TIeJarory, ob1amaroIye TakKMMM KOMIIETEHIIVSIMY, TIOMOTast 00yJaronMMCst
B [IOCTPOEHUU 1IeIIOUYKM 3aIIPOCOB U OLleHKe Pe3y/IbTaTOB B IIPOIiecce MTO3HaBaTelb-
HOI1 IeSITeIbHOCTH, CITOCOOCTBYIOT Pa3BUTUIO Y HUX KPUTUUECKOTO MBITILJIEHMS.

Croco6HOCTH K CaMOCTOSITeTbHBIM BbIBOJAM Ha OCHOBE BCECTOPOHHETO aHAII-
3a MHopMaIMu B Xofe B3aumogpeiicTBus ¢ MM nccnenoBaTen OTHOCST K IPUHITA-
MUAJIbHO Ba)KHOMY JIMYHOCTHOMY KauyeCTBY B YCJIOBUSX HMIMPOKOTO paclpocTpaHe-
HUSI CTeHepPMPOBAHHBIX ¢ MOMOIIbi0 U TekcToB, nsobpaskenuii, Bugeo (R. Melisa
et al. [23], A. Hikmawati et al. [24], A. Salido et al. [25]). KpuTuueckoe MbIlIJIeHNE B
COYEeTaHMM C ITyOOKMM 3HAHMEM CBOe MpeaMeTHOI 06/1aCTy OmpeensieT yCIemn-
HOCTb Iefarora Inpu MCIonab3oBanuy MU B pelieHuu caMoil IOMY/ISIPHON 3aJauu
— reHepauuy 06pa3oBaTeIbHOTO KOHTEHTA.

leHepaTuBHbBIE HelipoceTeBble MO MUCIHOJb3YIOTCS MPernogaBaTensiMu By-
30B [JII CO3[IaHNSI MPAKTUUECKY BCel TMHEVKN IUOaKTUIeCKUX MaTepPUaioB: MPo-
rpaMMm KypCOB, IJIAHOB JIEKIMI U MPAKTUUECKUX 3aHSTUI, TEKCTOB, Tpe3eHTal i
Y BUJEO JIEKLIVIA, 3aJaHuii ISl IPaKTUUEeCKUX 3aHsITuii u 1. 1. (M. Morales-Chan et
al. [26], M. Khalil et al. [27]). BMmecTe ¢ TeM BO3HMKAeT IpobyieMa OIpeeseHus Ka-
YyecTBa CTeHepUPOBAHHBIX MaTepuanoB. Ee MOXXHO peliaTsh, Ioiarasch Ha alpuop-
Hble UM IKCIePUMEHTaTbHbIe OI[eHKM BaaUIHOCTU PEe3yJIbTaTOB reHepanuu Ajist
KOHKPETHBIX IIpeAMeTHbIX 06j1acTeli. B KOHTeKCTe Halllero MccaegoBaHMs 0COObIi
MHTepeC MPeICTaB/IsIeT KAUueCTBO 06pa30BaTeIbHbIX PECYPCOB 10 MAaTEMATUIECKUM
u UT-pucunnnmnuam. Kak ormeuart uccinenosatenu (S. Lee, K. Song [28], T. Song
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et al. [29], A. B. JanwioB u np. [30]), KauecTBO KOHTEHTA I10 3TUM AUCHUTIIMHAM
MOXKET CYyILeCTBEHHO BapbMPOBAaTh, OCTABasICh BIIOJIHE IIPMEMJIEMbIM HE TOJIBKO J1JIS1
KPaTKUX OOBbSCHEHMIT WJIM TECTOBBIX 33JaHMii, HO Jaxke JJIs OTMCAHUSI CTIOCOO0B
pelieHysT CJIOXKHBIX 3amad. OOHAKO [ LOCTVDKEHMS I1OJIOKUTENIbHBIX pe3yibTa-
TOB TpeOyeTCs UCITOIb30BaHMe MOAPOOHBIX 3aITPOCOB (IPOMIITOB), YUMTHIBAIOIINX
TaKke 0CO6EHHOCTV KOHKPETHOJ reHepaTuBHOM Momenu (A. B. Tauunos u gp. [30],
S. Schorcht et al. [31]).

Kak ormeuator R. Meissner et al. [32], cam MexaHu3M pabOThl reHePaTUBHBIX
Mopeneit TpeOGyeT 06s13aTeNbHOI SKCIIEPTHOI OIeHKM pesyiabTaTa. OUeBUIHO,
arnpuopy MpenroaaraeTcs, YTO TaKoe OLleHMBaHMe BBINOIHSIeTCS caMMM Iefaro-
roM, BO3MOXXHO, Ha OCHOBE €ro JMUHbBIX IIpefCTaB/leHii 0 KauecTBe AuIaKTuye-
cKMx MaTepuanoB. Ho 6osee mpeanouTuTe bHOM OyaeT IKCIepTI3a, YUUTHIBAIOIIAs
BCECTOPOHHME OObEeKTMBHbBIE XapaKTePUCTUKY pe3yabTara reHepaiun. Tak, B mc-
cnepoBanuy Q. Huang et al. [33] myist 9T0¥1 e pa3paboTaHa 1 060CHOBaHa uepap-
XMJecKasl CucTeMa, KoTopasi BKJIIoUaeT IBaAllaTh B3BEleHHbIX [T0Ka3aTeseil, oTpa-
>KaIOLIMX He TOIMbKO PeIeBaHTHOCTb COEePsKaHMsl 3allpOCy, HO U CTUJIb U3JIOKEeHNS,
T0JIb30BaTeNIbCKIME U TeXHUYeCKIe XapaKTePUCTUKMN.

TakuM 06pasoM, MCIIOIb30BaHMe TeHepaTUBHBIX MOZeNeil B 06pa3oBaTellb-
HOM TIpoliecce He TOAbKO OTKPbIBAeT HOBble BO3MOXXHOCTM Iefaroram, HO U CTa-
BUT Tlepel HUMM 3a0,auy, TPeOYIoIIe OT HUX HOBBIX KOMII@TeHIIVIA [IJIs1 TTOTyYeHMST
peanbHOI MOMIb3bl OT COBPEMEHHBIX TEXHOJIOIUI. be3ycioBHO, YTO 4acThb BONIPO-
COB, CBSI3aHHBIX C COOJIOIEHMEM STUYECKUX HOPM U TIPABOBBIM PEryIMpPOBAHUEM,
obecneueHreM MHGOPMAIMOHHOI 6€30MacHOCTH TIPU UCIIONb30BaHuu MU u T. 1.,
pemnraioTcs Ha ypoBHe By3a [1-3; 5]. Ho ocTaroTcst OTKPBHITHIMM MHOTME TEXHOIOTH-
yeckye MpobieMbl, BOSHUKAOIME BCIEICTBME TIOCTOSTHHOTO Pa3BUTHS KaK CAaMUX
TeHepaTUBHBIX MOJEJIEeii, TaK U TEXHOJIOTUI paboThl ¢ HMMU. OTAATh UX pelleHNe
npodeccronamaM, 0CBOGOIMB OT STOTO MPEIOAaBaTeNIsI AJisk PEIIeHNsI UMEHHO T1e-
Jarormyeckux 3ajmay — 3Ta ujes JeXXUT B OCHOBe MPOeKTUPOBaHMS maaTdopm s
co3maHusi 06pPa30BaTENIbHBIX PECYPCOB U COMPOBOKAEHUS YUeOHON NesATeTbHOCTI
¢ momorpio MU (E. Dickey, A. Bejarano [34], A. Sinha et al. [35], Y. Aperstein et al.
[36], M. Wessel et al. [37]). iMeHHO 3TOT MOIXOZ, MTOCTYKMJI OCHOBOJ HACTOSIIETO
MCC/IelOBaHMS, HAIPaBAeHHOTO Ha co3ganue V-accucreHTa, IpefoCcTaBsiolero
HeOO6XOMMMBbIi QYHKIIMOHAI JIJIS TIOMIePSKKM KaK MPerofaBaTess, Tak U CTYIEHTOB.

MeToponorus, MaTepuanbl U MeToAbl

MeTomomornyecKyo OCHOBY MCC/I€NOBAHMSI COCTABU/IN JesITeIbHOCTHBIN MOJ-
XOJI, METOIIbI MOAENMPOBAaHMSI 00Pa30BaTEIbHOIO MpoIlecca M MPOrHO3UPOBAHMS
€ro pesy/JabTaTOB, METOMAbI MCKYCCTBEHHOTO MHTEIJIEKTA, @ TaKKe IIPUHIMIIbI ITPO-
eKTUPOBaHMS afaAlITMBHBIX OOYUAIONIMX CUCTEM C 0OPATHOV CBSI3bIO.

OG6DBEeKT MCCIeNOBAaHNUS — COMTPOBOXKIEHME CAMOCTOSITENIbHOM PabGoOThl CTYEH-
TOB C ITIOMOIIIbI0O MHTEJIJIEKTYaIbHOTO TTOMOIIHNKA, uiu UM-accucrenTa. [Ipeqmer
UCCIeJOBAHUS BKITIOUAET MOJENUPOBaHMe 06pa30BaTeIbHOTO MPOIecca AJI CO3-
IaHMs CLieHapyeB CaMOCTOSITEIbHOM PaboThl M ITOLIATOBBIX AJTOPUTMOB PabOThI
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WH-accucTeHTa C y4eTOM TpeboBaHMii K 00pa3oBaTeIbHbIM pe3y/IbTaTaM U Mpe-
MeTHO-OPUEeHTUPOBAHHO crielnbUKYU yueOHOI eI TeIbHOCTU CTYIeHTOB.

B xauecTBe marepuanoB UCCIeLOBaHUS NIPU IPOEKTUPOBAHUM CLieHapueB pa-
60Tb1 M-accucTeHTa OBUIN UCIIONIb30BAHbI 0000IEHHbIE TaHHbIE aBTOPOB 10 Op-
raHM3alNuy U COMEpPsKaHMI0 CAMOCTOSITeTbHOM PabOThI CTYIEHTOB MJIAIIINX Kyp-
coB lIkonbl KOMIIbIOTEPHBIX HayK TomI[Y mo aucuumimHam «MaTemaTuyeckui
a"Hamm3» U «KoMmbloTepHble ceTu». MIHGOPMAaIIMOHHOI OCHOBOJ JjIs1 pa3spaboTKu
cobctBeHHO MM-accucTeHTa MOCTYXKWIM paboure MPOrpaMMbl 10 JUCHIUIUIMHAM,
aBTOPCKVE METOMYECKME Pa3pabOTKM U TUIAKTUUECKIEe MaTePHAaTbl, 8 TAKXKe Mac-
CUB pa3HOOOPA3HbIX 3aMIPOCOB (IPOMIITOB) K TeHEPAaTUBHOI I3IKOBOI MOJIE/N, KO-
TOpbIe 6LV CHOPMMUPOBAHBI U aAATITUPOBAHBI B IIPOIIECCE COOTBETCTBYIOMINX KC-
TIepMMEHTOB 10 reHepaluy 06pa3oBaTebHOrO KOHTEHTA.

[IpenBapuTenbHasl SKCIIEPTHASI OIleHKA CreHepUPOBAHHBIX 00pa30BaTeTbHbIX
pecypcoB (TeopeTMYecKuX MaTepuaioB, IPUMEPOB pellleHs 3a/iay, TECTOBBIX 3a-
JIaHNIT) IPOBOAMIACH B COOTBETCTBUM C METOIMKOI [33] 110 comepykaTelbHbIM KpU-
TepusM (5-6asuTbHas MIKajia JInkepTa): KOPPeKTHOCTb COmepsKaHmsI, MeToIuuecKast
aJIeKBaTHOCTb, KAY€CTBO U3JIOXKEHUSI, COOTBETCTBME 3asIBJIEHHOMY YPOBHIO CJIOXK-
HOCTU. B KauecTBe 5KCMEPTOB BBICTYNUIIM MO0 3 MpernofaBaTesis YKa3aHHbIX BhIIIe
IUCUMUIUIVH, UMEIOUIUX TTPOAOKATENbHBIN OIBIT CO3IaHMS Y MCITOb30BAHMS B 00-
yueHu 1IUPPOBBIX 00pa30BaTeIbHbIX PeCypCOB. B KauecTBe MeTpuKM BHyTpeHHeI!
COIIACOBAaHHOCTY MHEHMUII SKCIIEPTOB BRIUUCIISIICS KoabdunmeHT anbda Kponbaxa
(moporosoe 3HaueHue o > 0.7). IKCIepThl OLleHMBaIK B 1ieioM 150 OTHenbHbIX pe-
3y/IbTaTOB reHepaluy — o 15 TeKCTOB MO MATY KITIOUEBBIM TeMaM KaKIoM U3 ouc-
uuIuMH. OTAEeNnbHO 3KCIIePThl OLEHMBAINM Pe3y/lbTaThbl TeHepaluun 3aJaHuil Mpo-
6;emMHoro Tura (1o 10 TeKCTOB Ha Temy).

B mpakTuueckoit armpobanymu MM-accucrenTa st noagepskku CPC B oceHHEM
cemectpe 2025-2026 yue6HOTO rofia yuyacTBOBaIM 4 akaJieMUUYeCKUX TPyIIibl (97
CTYIEHTOB): 2 TPYIIIbI CTYAeHTOB 1-ro Kypca (53 uein.), aucuuiirHa «MateMaTuue-
CKUI1 aHaMM3»; 2 TPyNIIbI CTYAEHTOB 2-TO Kypca (44 4den.), nucuumuimHa «Kommnbro-
TepHble ceTu». COCTaB TPYII HOCWJI CMEeIlIaHHbI XapakTep M BKJIOUYasa CTyJeHTOB
IeBSITM HaIlpaB/IeHUi TOATOTOBKM OakaymaBpmaTa M crenpannuteTa LIKombr Kom-
NbIOTEPHBIX HayK TIOMEHCKOTO rocyLapCTBEHHOTO yHUBepcuTera. VccienoBaHue
TIPOBEIEHO C IE/TbI0 PA3BEIOYHOTO aHa/IM3a BOCTPEOOBAHHOCTM PA3/IMUHBIX CIIe-
HapueB CPC u 06pa30BaTeIbHBIX PECYPCOB OIMpeNeIeHHOTO TUIIA B JIOTUKE OITBIT-
HO-3KCIIePUMEHTAIbHOI PaboThl 6e3 BbIeNeHUs KOHTPOIbHON M IKCIepUMeH-
TQJIbHOI TPYII. MeTpuKM BOCTPeOOBAHHOCTM OI€HMBAIMCh HAa OCHOBE aHaIM3a
IaHHBIX IIMGPOBOro caeda, oTpaxkaroiero crenapuii CPC 1 BpeMeHHbIe XapaKTe-
PUCTUKM 06paleHMs] K KOHKPETHOMY Pecypcy, a Takoke pe3yJbTaThl BbITIOTHEHMS
3aJaHUMN.

[J1s1 mporpaMMHOJi peanu3anyy 6L UCIIONb30BaH SI3bIK MPOTPaMMUPOBAHMS
Python, a Taxke reHepaTuBHble HelipoceTeBble momenu GigaChat (https://giga.
chat/), YandexGPT (https://ya.ru/ai/gpt), DeepSeek (https://www.deepseek.com/).
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Pe3ynbTaTbl uccregoBaHuUs

O codepxcaruu nonamus «HMH-accucmenm»

Borpoc o ponu 1 Mecte UM B 06pa3oBaHuM He SIBJISIETCS HOBBIM, ITOCKOJIbKY
TEHIEHIIMIO K CO3JaHNIO0 TIePCOHATM3UPOBAHHOI 06yyJaloIeit cpebl 6bIIO ObI He-
BO3MOXXHO MOAAEPKMBATH 6€3 MCI0ab30BaHus MeTonoB VI B aBTOMAaTH3MPOBaH-
HbIX oOyuatonux cucremax (AOC). B atrom cmbiciie AOC MOTUMHSIIOTCS O6IIeMy
«3aKOHY 3BOJIIOIMN» IIJISI MHGOPMAIIMOHHBIX CUCTEM: OT CHMCTEM XpaHEHUS U Ipe-
nocTaBieHus uHdopMaiuu (06pa3oBaTeTbHOTO KOHTEHTA) MOIb30BaTeNsIM (06y-
yalomyMcst) ¢ QyHKIMeli yueTa pe3ylbTaToB UX o6palleHuii K cucteMe (IIPOCMOTP
MaTepuasia, BbITIOJTHEHNE 3aJaHNIi) N0 MHTE/JIEKTYyalIbHbIX CUCTEM, TTO3BOJISIONINX
IOTIOJTHUTENIbHO BBITIONHSITh aHA/IN3 AAHHBIX O TIOJIb30BaTese U pelaTb Ha OCHOBE
pe3y/IbTaTOB 3TOTO aHaJIM3a IeNblii P 00pa3oBaTenbHbIX 3a1a4. Peub umer o nua-
THOCTMKE YCHEINTHOCTY O0yUeHMS ¥ IIPeIoCTaBIeHNI OTIepaTUBHO 06paTHO CBSI-
31, JalTUPOBAHHOM K JOCTUTHYTHIM 00pa3oBaTeIbHbIM PEe3y/IbTaTaM, UTO MOKET
BBIPAXKAThCSI KaK B COOTBETCTBYIOIIMX KOMMEHTAPUSIX M PEeKOMEeHAALUSIX, TaK U B
ajarTamu Co6CTBEHHO KOHTEHTA. ITOCKOIbKY [IJIST pellie s TIepeurcIeHHbIX 3a1a4
KJIIOUEBBIM SIBJISIETCSI MCIIOIb30BaHME METOL0B MCKYCCTBEHHOTO MHTEJUIEKTA, TO U
MoA06HbIe CHUCTEMBI 3aKOHOMEPHO HasbiBaTh MM-accucrenTamu, M-ThioTOpamu,
VM-TIOMOIIHMKAMM, CBSI3bIBAsi C HUMM peaiu3allii0 onpefeleHHbIX QyHKIMIA ITe-
Jlarora Mpy COMPOBOXIEHUM CaMOCTOSITETbHOIN paboThl obydatonmxcsi. OgHako,
cjlefyeT OTMETUTh, UTO B 3TUX pelIeHMSIX He TpelycMaTpUBaeTCs BOIUIOIeHNe
0COOEHHOCTEel peasbHOTO IMeJarorMyeckoro B3aMMOIENCTBIUS, KOTOpPble MOXKHO
CBSI3aTh C OTPeeeHHBIMY CIIeHaPHBIMM MOJEeISIMM 00pa30BaTeIbHOTO MpoIlecca,
Jlanee cyeHapusimu.

0600611asT CJIOKMUBIIIMECS ITOAXOAbI M OTBeUast Ha MEePBbI MCCIeT0BATETbCKIU
Boripoc (R1), mbl 6ynem onupatbcst Ha TepMuH «M-accucTeHT», OTTaIKUBAsICh OT
€ro cofepskaHMus KaK aJalTUBHOIM aBTOMATM3MPOBAHHOI OOydYalollleil CHCTEeMBI.
OTa UMHTe/UIeKTyaabHas MHGOPMAIlMOHHASI CHCTeMa O0ecIeuuBaeT MOIIePSKKY
y4e6HO-IT03HABATEIbHO JesaTeNbHOCTY (B ToM umcie u CPC) Ha OCHOBe IUIaKTH-
YeCKMX MaTepuaioB, KOTOPble MPpeABapUTeIbHO CreHEPUPOBaHbI € TTOMOIb0 VN,
OTpaKaloT AUIAKTUUECKMe TIOAXOAbl U MUIey IeJarora 1 Mmpoluiy ero 3KCIepTHYIO
oneHKy. [Ipy aTOM nogaepskuBaloTcs pasianynbie ciieHapuu CPC, a Takske COOTBET-
CTBYIOIIAST 3TUM CIieHapUsIM TepCcOHaIM3MpOBaHHas obpaTHas cBsA3b MM-accu-
CTEeHTA C IeJaroroM 1 o6yJarommuMcst, KOTopast peayn3yeTcs ¢ IOMOIIbI0 METOIOB
u TexHonorui UN.

Cyenapuu camocmosimesnvbHoli pabomot cmyoeHmos

WTak, Mbl MCXOIUM M3 TOTO, UTO AJISI TIPOAYKTUMBHOTO COITPOBOKAEHMS yUueh-
HOI1 JesITeTbHOCTY HeJIOCTaTOUHO U, B psifie CTyuaeB, Taske HeskelaTebHO OTChIIaTh
06yJaloMxcst K HermocpencTBeHHo K M-6oTam. IToaTOMY M3HAYaIbHO CAaMOCTOSI-
TeJabHas paboTa (1[e1y, CTPYKTypa U cofepikaHye) TUIaHUPYEeTCs IperoaBaTesieM,
a caMa ee OpraHM3aIus 1 COMMPOBOXKIEHNE CTaHOBATCS QyHKIMsIMY MM -accucreH-
Ta. [I03TOMY K/IFOUEBBIM JJISI HAllleTO MCC/Ief0BaHus BbICTYIIM Borpoc (R2), cBs-
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3aHHBIN C MOJeIMPOBaHKeM 00pa30BaTeIbHOTO MPOIlecca Ha OCHOBE BBISIBJIEHMS
1 GOpMaIM30BaHHOTO OIMVCAHMSI CIIeHAPMEB CAMOCTOSITETbHOI PAabOThI CTYIEHTOB.
OTu cieHapuu U 6YIOyT OTIpemessiTh IOTUKY B3aumogeiicTBus VIM-accucTeHTa ¢ 00y-
yatomymMucs. Onupasich Ha Tpe6oBaHMsI K 00pa30oBaTeIbHbIM Pe3yabTaTaM, Mbl BbI-
eV B KaTeropuu clieHapueB: 6a30BbIe 1 MPeIMeTHO-OPUEeHTUPOBaHHbIE.
Bropas kateropusi cueHapueB cBsi3aHa ¢ moaenupoBaneM CPC ¢ yueToMm crenu-
VKM M3yyeHMs] KOHKPETHBIX IUCIUTUIH.

Basossie ciienapuu CPC. Vcxons 13 TOTo, 4TO B OCHOBE MOJEJIMPOBAHUS JIF0-
60ro mpoliecca JIeKUT OIpee/ieHHOe (TUIIOTeTUYeCKoe) IpeacTaBaeHe 00 OCHOB-
HbIX 00bEeKTaX MOIE/IN U CBSI3SIX MEKAY HUMM, HaMU ObLTM CIeIaHbl ONpeeeHHbIe
MIPEATIONOKeHMSI OTHOCUTEbHO MpeCTaBAeHUs] CTPYKTYPbI COAePKaHUs KOHKPET-
HOJi yu4eOHOI TUCIUIUIMHBL. B 0011eM cyyae B CBOEM BUIEHUM COIepPsKaHUs TVC-
LUIUIMHBI TIPeroiaBaTe/lb MOKeT OTTAJKMBATHCS OT BBbIAEIEHUS KAUesblx Me2d-
06Bekmos (TeMa, rpobiaema, Uaes U T. I1.) OMHOTO UM HECKOJIbKMUX TUIIOB [Jis BCeit
IUCUMUIUIMHBL. JIJIs1 KasKIOTO0 U3 TaKMX Merao6beKTOB Jajiee BhIIEeISIOTCS KI0UeBbIe,
M 6a308vie, 0ObEKTHI (TTIOHSATHE, TEOPEMa, 3aKOH 1 T. I1.), Ha YPOBHE KOTOPBIX OIIpe-
IeJISTIOTCSI COOTBETCTBYIOIINE T1e/IeBbie 06pa30BaTeIbHbIE Pe3Y/IbTAaThI.

COOTBETCTBEHHO, €C/IM OCTAaHOBUTHCS HA Hambosiee MPOCTOii U, KaK MPaBuUIIo,
TUIIMYHOM CTPYKTYpPE BUA «TeMa — Habop MOHSITUII», TO TIPEIONIOKEHNS O COmep-
>kaHun 1 opranusanuyy CPC IpuMHMUMAIOT CIeqyIOLniA BUL,:

1. CopmepskaHMe AVCIUIUIMHBI CTPYKTYPUPOBAHO T10 TeMaM, 0 Kaskaoii 13 KO-
TOPBIX 3allJIaHMPOBaHa CAMOCTOSITeIbHAS paboTa.

2. Jlng Kaskmoii TeMbI BbIieJIeHbl 6a30BbIe TTOHSITHUSI M COOTHECEHHbBIE C HUMU
3aIlJIaHMpPOBaHHbIe 00pa30BaTe/bHbIe pe3ynbTaThl. IIpomomkas moaxon (A. A. 3a-
xapoB u ap. [38]), mox 6a30BbIMM MOHSITUSIMM MbI TIOJpa3yMeBaeM OIpeeeHHbIe
CYITHOCTY OHTOJIOTMM ITPEeIMETHO 06IaCTH, K KOTOPOV OTHOCUTCSI COOTBETCTBYIO-
mas yuebHast IMCIUIUIMHA.

3. VCTaHOBJIEHBI CBSI3Y MEXKIY 6a30BBIMM IMOHSITUSIMU OTHEIbHBIX TEM. DTU
CBSI3Y TIOKA3bIBAIOT, OCBOEHME KaKMX ITOHSTUI (Ha OMpeaeseHHOM YpOBHe o6pa-
30BaTeIbHBIX PE3Y/IbTATOB) M3 MPEAIIECTBYIOIMX TeM HEOOXOAMMO IJIs1 U3YUEHUS
KOHKPETHOTO IOHSITUSI HOBO TeMBbI.

4. CamocrosiTesbHas paboTa CTyIEHTOB 3aK/II0UaeTCs B U3yueHuu (IIOBTOpe-
HUI) TEOPETUUECKOTO MaTepuasia, COIPOBOXKIaeMOro MpMMepaMy ero UCIoJ/Ib30Ba-
HUSI TIPU pellieHUy TpakTUueCcKuX 3a1au, ¥ BhIMIOTHeHMM 3alaHii (PopMIUPYIOILEeTo
¥ KOHTPOJIMPYIOIETO XapaKTepa, TO eCTh HAallpaBJIeHHbIX HA TIOJIyYeHHue ompele-
JIEHHBIX 00pa30BaTebHBIX PE3Y/IbTaTOB, & TAKKE MO3BOJISIOMINX OIIEHUTh YPOBEHD
UX JOCTUKEHMSI, COOTBETCTBEHHO.

B 3TUX IpeaIonoskeHUsIX MOXKHO BBIIENUTD psifi 6a30Bbix ciieHapueB CPC mpu
M3YUYEHNUU OTpeneIeHHO TeMbl. OHM OTJIMYAIOTCS TI0 CTeIIeHM AeTaau3ainm yued-
HOTO MaTepuasa, INlaHMPyeMOMY 00beMy IT03HABATEbHOI NesITeTbHOCTY U, COOT-
BETCTBEHHO, BpeMEeHM, KOTOPOe ITPEeATIONOKUTEIbHO TIOTPEOYeTCs CTYIeHTY. BaskHo
MMOJYEPKHYTh, UYTO B MPEATIOI0XKEHUN TTepCOHANM3MPpOBaHHOM noaaepxxku CPC He-

The Education and Science Journal Vol. 28, No 6. 2026

171



© 3axapoB A.A., 3axaposa I.I., [lla6aauu A.M., Hryen K.X.
TIpoexTrpoBanme UM-accucTeHTa [Jisl CONPOBOXKIEHMUST CAMOCTOSITENbHOM PaGOThI CTYAEHTOB MIAJIINX KyPCOB

00X0IMMO TIPEeTYCMOTPETD 3TU OTINYMS [JIs1 peanusauyn VM-accucTeHTa UMEHHO
KaK adanmueHoti 00yJaloneil CCTEMBI.

Cuenapuii 1 — mogenb CPC 6e3 meKOMIO3UIMM 110 6a30BbIM IOHATHSIM TEMBI:

1. V3ydeHue TeOpeTMUECKOTO MaTepuasa mo Bceii TemMe.

2. Pas6op npumMepos.

3. BbeIrmonHeHMe 3aJaHMIA.

Takori cLieHapuii IBISIETCS TUIIMYHBIM 711 OHJIaliH KypcoB. [Ipu 5TOM mpeario-
JlaraeTcsl, UYTO 0OYyJAIOIIMIACS B JOCTATOYHON CTEIIEHM MOJTOTOBJIEH K II€JIOCTHOMY
BOCHPUSITUIO HOBOTO MaTepuaia.

Cuenapwuii 2 — mopenb CPC ¢ JeKoMIIo3uiluei o 6a30BbIM IMMOHATHUSIM T€MbI U
YU4eTOM CBSI3eii MKy HUMMA:

1. V3ydyeHme TeopeTHMUeCKOro MaTepuaja IOCAed0oBaTelbHO U B3aMMOCBSI-
3aHHO I10 KaXXKA0MY MTOHSITUIO TEMBI.

2. Pas6op mpuMepoB Kak [IJIT OTHEJbHBIX ITOHSITUIA, TaK U IMOKA3bIBAIOIINX
BO3MOYKHbIE CBSI3U MEXYy HUMI.

3. BrinonmHeHMe 3aJaHMIA.

B sToM cueHapum maru 1-3 MOBTOPSIIOTCS AJIS1 KXKOOro 6a30BOr0 IOHSITHSI,
yTO 06JIeryaeT OCBOeHMe HOBOTO MaTepuasia, HO 3aKOHOMEPHO YBEeJIMUMBAET BPEeMSI
Ha CPC.

Cuenapuii 3 — mogeib CPC ¢ TOBTOpeHMEM CBSI3aHHBIX TTIOHATUI 3 TIpeflIe-
CTBYIOILIUX TE€M:

1. TloBTOpeHMe COKpallleHHOrO TeOpeTUYeCKOro MaTepuasa U IIpuMepoB, UI-
JIIOCTPUPYIOIINX CBSI3aHHbBIE TOHSITUSI.

2. [anee nesiTeIbHOCTh B COOTBETCTBUM CO CLIeHApUeM 2.

AHAJIOTUYHO CIIeHapUIO 2 371eCh 00a I1ara MoBTOPSIIOTCS JJIsT KaXKI0ro 13 6a30-
BbIX MIOHSITHUIA. [IJaHHBII CLieHApHii BOCIIPOM3BOAUT KAHOHUUECKYIO MOAEJb yueOHO
IesTeIbHOCTY, KOT/Ia IeIaror roJiaraet 06s13aTe/IbHbIM IIOBTOPEHYE paHee M3yueH-
HOTO MaTepuasa.

Cuenapuii 4 — mopenb CPC ¢ KOHTpOIeM YCBOEHMUST CBSI3AHHBIX TTOHSITUI U3
MpeaIIeCcTBYIOIINX TeM:

1. BbIMoHeHMe KOHTPOJIbHBIX 3aJaHMi HA CBSI3aHHbIE TTOHSITHSI.

2. [anee mesiTeIbHOCTh B COOTBETCTBUM CO ClieHapueM 2 WM CclieHapueM 3 B
3aBUCUMOCTH OT YCIIEITHOCTY TTPOXOXKAeHus 1mara 1.

DTO CaMblii peCypCOeMKUii ClieHapuii U3 MpeCTaBAeHHbIX — KaK C TOUKU 3pe-
HUST HeOOXOIMMBIX AUIAKTUUECKMX MaTepuajoB, Tak U B IJIaHe BpeMeHU [IJis ca-
MOCTOSITEJIbHO paboThl. Peub 37eCh MIOET O TOM CIydae, KOT/IA BHITTOMIHEHME KOH-
TPOJIbHBIX 3aJaHMIi TT0KA3aJ10, UYTO TPEOYETCS IIOBTOPUTD MPEAIIECTBYIOIIVE TEMBI.

KaxkabIit 13 pacCMOTPEHHBIX CIIeHApVeB CJIYKUT OCHOBOI [1Jis 60j1ee CJIOSKHBIX
mopeneii CPC. 3To, B TIepBYIO ouepefib, MOSIBJIeHMe MKINYeCKMUX ITAINoB, KOTAA
YUUTHIBAETCS HEOOXOOMMOCTb IOBTOPEHMSI ¥ IMOBTOPHOTO KOHTPOJIS BIUIOTH IO
IOCTVDKEHMS OTIpe[leJIEHHOTO YPOBHSI 06pa3oBaTelbHBIX Pe3yabTaToB. [lanee, mc-
MOJIb30BaHMe BapMATUMBHBIX IUAAKTUUYECKMX MaTepuasaoB, agalTUPOBAHHBIX IJIs
PasIMUYHBIX KaTeropui odyvaromuxcs. OTMeTUM, YTO eCIN MpeCTaBJIeHHbIe Clle-
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Hapuy OMMPAIOTCSI TOJIbKO Ha MCITOIb30BaHMe 3apaHee pa3paboTaHHOTO KOHTEHTA,
TO TOBBIIIeHNe TUOKOCTU Mofeseit CPC, B uaCTHOCTHM, X TTepCoHaNIU3aIus, Tpeby-
10T JOTIOJIHUTEIbHOV MHpOopMaIu. 3aKOHOMEPHO, UTO JaHHbIe 1IMGpPOBOro ciena
CTyIeHTa CTAHOBSITCS KJIIOUEBBIMUM B pelleHMM MPOoOJeMbl afalTUBHOCTU. TakKuM
06pa3om, HY’KHO TOBOPUTh O KOMIIEKCHOM MHGOPMALMOHHOM Ob6ecIieueHny, He-
obxomumoM i peanusaiuy V-accucrenTa, KOTopslii nogaepskusaet CPC B co-
OTBETCTBUM C ITUMU MOJIE/ISIMU.

IIpenmeTHO-OpueHTHpOBaHHbIe cueHapuu CPC. IIocKkonbKy B IIpefcraB-
JIEHHBIX BBIIIE CIIeHAPUSIX He OTpaskeHbl 0COGEHHOCTYU M3yUaeMbIX OUCIHUIIINH, TO
3aKOHOMEPHO BO3HMKAeT BOIIPOC O TOM, B KaKoii cterienyu mogaeny CPC omnpeners-
IOTCSI IPeAMETHOJi 06/1aCThi0. MbI MCXOAM/IN U3 IIPEAIIONIOKEHMS O TOM, UTO CPeay
MHOTOUYMCJIEHHBIX (DaKTOPOB B MEPBYIO OUepenb HEOOXOAMMO yUeCTh M OTPa3UTh B
MpeIMeTHO-OPUEHTUPOBAHHBIX CLIEHAPUSIX crienyuduieckue TpedoBaHusl K obpa-
30BaTe/bHbIM pe3y/abTaTaM. B 3Toi yacTu uccaeqoBaHys Mbl OTIMPAINCh Ha Coaep-
skanme CPC Ha npuMmepe maTematnaeckux u UT-muciuruivi. C 3TOM 1e/1bI0 ObLIN
BbIZIeJIeHbI KiTioueBble ocobeHHocTy CPC o gucuuruinHaM «MaTemaTnuecKkuit aHa-
Jn3» U «KOMIIbIOTEpHBIE CETH», KOTOPbIe M3YyUaroTCsl KaK OUCIIUIUIMHBI TaK Ha3bl-
BaeMoro «simpa» (061Iye IUCIUIUIMHBI IJIS CTYAEHTOB 1—2 KypCOB BCeX HarpaBie-
Hui1 [IIKOIbI KOMIOBIOTEPHBIX HAYK TIOMEHCKOTO TOCYAapCTBEHHOTO YHMBEPCUTETA).
BbIGOp 3TUX KOHKPETHBIX AUCIUIUIMH CBSI3aH CO CJIEAYIOUIMMU X 0COG€HHOCTSIMMA.
Bo-mepBbIX, 3TO IMUPOKUI CIIEKTP IJIAHUPYEMbBIX 06pa30BaTeIbHbIX Pe3yIbTaTOB:
OT OCBOEHMS SI3bIKa MaTeMaTUKU U JIOTUKU [TI0Ka3aTeabCTBA TeOpeM IO BbIUKCIIe-
HMSI IPOM3BOAHBIX ¥ MHTETPAJIOB, OT 3HAHUS QYHIAMEHTAIbHBIX IIPUHITUIIOB pa-
60TBI CeTeil ¥ ceTeBOi 6€30IMacHOCTH 10 MPaKTUYECKOI0 YCTPaHEeHMS HEMOJIa0K B
JOMAIIHe KOMITbIOTEPHOI ceTu. BO-BTOPBIX, MpenogaBaHue OJaHHbIX AUCLIUIUINH
OCHOBAHO Ha MMPOBEPEHHBIX METOAMKAX U AUAAKTUUECKUX MaTepuasax: OT OMOpPbI
Ha VICTIBITaHHBIE TeCITUIETUIMU YUeOGHUKY ¥ COOPHUKM 3a/1aY 10 MaTeMaTUIeCKO-
MY aHa/IN3y 10 J1abopaTOPHBIX PaboT ¢ peaJbHbBIM 060PYIOBaHMEM U BUPTYaIbHbIX
MPAKTUKYMOB IO KOMITBIOTEPHBIM CETSIM, pa3pabOTaHHBIX KPYITHBIMU KOMITAHU-
SIMM, 3aHMMAIOIIVIMICSI TTPOM3BOACTBOM COOTBETCTBYIONEro obopymoBanus. Ha-
JINYME TAaKOTO KaueCTBEHHOTO yUueOHO-METOIMYECKOTIO OOEeCIIeUueHMUs U OIBIT ero
MICITO/Ib30BaHMsI B 06pa3oBaTeIbHOM IIPOIecce MO3BOMMIN IIPeIomaBaTeIsIM-9KC-
repTaM JeTalu3upoBaTh 6a30Bbie CIIEHAPUY U B MOCIEIYIONIeM 00bEKTUBHO Olie-
HUTb KAUeCTBO CTeHePUPOBAHHBIX MaTePUaJIOB.

MpI nipefionaraem, 4to ajst MoaenvpoBanysi CPC mo KOHKpeTHOM AUCLUIIIN-
He, TO eCTb, [IJISI IIOCTPOEHMSI TIpeIMEeTHO-OPMEHTYPOBAHHOTO CIleHapys Ha OCHOBE
6a30BOr0, KJIIOUEBBIM MOMEHTOM BBICTYIIAeT ITPECTABIEHNE ee COIepsKaHUs yKe
He TOJIbKO Ha OCHOBE CUCTeMbI 6a30BbIX ITOHSTHIA, HO U C yUeTOM 0CO6E€HHOCTEN 10-
CTVDKEHMSI COOTHECEHHBIX C STUMM TOHSITUSIMY 06pa30BaTeIbHbIX pe3ynbTaToB. bes
COMHEHMSI, YTO TPeOOBaHMUS K MOCJIETHUM MOTYT CEPbe3HO BIMSThH Ha CIOKHOCTD
COOTBETCTBYIOIIETO cieHapusl. Tak, It AUCHUIIIMHBI «MaTemMaTuueCcKuii aHaanu3»
CaMOCTOSITeNIbHAS paboTa IMpearosaraeT He TOJIbKO BBIITOJTHEHME 3aJaHNUIi BbIUNC-
JIUTEJIBHOTO XapaKrepa (HaxoXKIeHue IpeaeaoB, TPOU3BOAHbIX U T. 1.), HO U Gojee
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CJIOKHBIX TEOPETUUECKMX 3a[aHuil, HallpaBleHHbIX Ha GOopMypOBaHMe TITyOOKOTO
TIOHMMaHUS OIpefeseHuii, TeopeM, YMeHUsI CTPOUTD JIOTUUECKMEe PaCCY>KIeHMUs.
COOTBETCTBEHHO, ClieHapuu OyayT Oojee meTaJbHbIMU, YTOGBI OTPaskaTh 0COOEH-
HOCTU COUYEeTaHUSI TEOPeTUYECKUX 3aJaHNIi C BBIYMCIUTEIbHBIMU B 3aBUCUMOCTY OT
3aIJITaHMPOBAHHBIX WIIM TIPerojaBaTesieM, I CaMUM CTYIeHTOM 06pa3oBaTeb-
HBIX pe3yabTaToB. Kak ciencTBye, 3Ta 0COGEHHOCTD CIIeHapysI TTOB/IMSIET Ha 3a1IpoC
IL7IS1 TeHepaly Kak TeOpeTUUeCKOTO MaTepuana, Tak ¥ MPUMePOB BbITIOJIHEHMS 3a-
TaHNIA.

B TO ke BpeMs Ojis1 MHOTMX MPaKTUKO-OPUEHTUPOBAHHBIX OUCLUUIUIMH (B Ha-
IIeM cjIydae 3TO OUCHUIIIMHA «KOMITbIOTepHbIE CeTH») 00pa30oBaTebHbIe Pe3yilb-
TaThl OApa3yMeBaloT (opMupoBaHMe 37IEMEHTOB MHXEHEPHOTO MBbIIIJIEHMS, BbI-
paskalolerocsi B TOTOBHOCTHU K pellieH!I0 pealibHbIX MPUKIAAHBIX 338/1a4, KOTOpbIE, B
JaHHOM CJTyyae, COCpeLOTOUYEHbI Ha yIIPaBJIeHUM CJIOKHOI pacIipeeeHHOl cucTe-
MOV (KOMIIbIOTEPHOI ceThi0). COOTBETCTBEHHO, IJISI HOCTUKEHUSI TAKUX Pe3y/bTa-
TOB CTYIE€HTaM HeoOXOIMMO MpejiaraTh He OTAeTbHbIe 3aJaH1sI PEITPOTYKTUBHOTO
XapaxkTepa, a KOHKpeTHbIe MHXKeHepHbIe 3a1aul Pa3anuHol cioxkHOoCTH. ClieHapuii
CPC B 3TOM CJIy4yae O/DKEH OTPakaThb peabHbIV MOMIATOBbIN MPOLIECC pelleHnst
TaKoJ 3a/iaum, KOTOPBIi, B YaCTHOCTU, MOXKET BKJIIOUATh TaKue MocieoBaTelbHbie
MpaKkTUYecKue 3aiaHNs, KaK HaCTPOiiKa mapaMeTpoB 060pya0BaHMsI, TPOBEPKA pa-
60TOCIIOCO6GHOCTH, IMATHOCTMKA, MCIIpaBIeHKe OMMOO0K 1 T. 1. (A. A. 3axapoB u ap.
[38]). COOTBETCTBEHHO, K&XKIbI 13 ITUX ITAIIOB MOKHO PEaiM30BaTh Ha OCHOBE 6a-
30BbIX CI[eHAapUeB.

[Haee, HeNb3s HE YUUTHIBATH pPa3IMyHbIe MeTOIMUYECK/e ITPUeMbl, Ha KOTOpbie
MOTYT OPMEHTUPOBATHCS IpernomaBaTteny [39-45], 6e3ycIoBHO BAMSIONIME HA MTPO-
eKTMpPOBaHMe ClieHapueB B3aumogericTBus N-accucTeHTa €O CTYOEHTOM B XOAe
CPC. B srom 1aHe paspaborka M-accuCTeHTOB, peanm3yrInuX pasanyHble oI -
XOMIbI ¥ METOIMUECKYE ITPUEMBI, TMOKO BapbMPYIOIINX 1 COUETAIOIIX UX B 3aBUCK-
MOCTH 1Iejieit 00yUeHMs U TEeKYIIUX 06pa3oBaTelbHbIX Pe3yIbTaTOB KOHKPETHOIO
06yJalomerocs, 1aeT BO3MOKHOCTb PeabHO 06eCIIeUnTh MHANBUIYATMU3ALINIO 00-
yueHus. Ho B 3ToM ciyyae HEOOXOOMMO YTOUHUTD CTPYKTYpPY U comepskanmue CPC
M COOTBETCTBYIOLIMIA cileHapuii. Harpumep, mis peanusamnyy mpobIeMHOTo 06y-
YeHMSI CaMOCTOsITe/IbHasE paboTa OyaeT cocpemoToueHa BOKPYT BBIITOJHEHMS TIPO-
671eMHO-OpMEeHTUPOBAHHbIX 3aaHuii. 1 B 9TOM cilydae, B YaCTHOCTH, YIIPOIIeHHbI
CIIeHapuil — CueHapuit 5, aHaJIOTMYHBIN cileHapuio 1 (CM. BbIIIE), IPUMET CIedy-
oI BUI:

1. H3yuyeHwue 3amaHus, IPeaCTaBIAEHHOTO B IPOGIEMHOI GpopMme.

2. K3ydyeHMe TeOpeTMUECKOTrO mMaTepuasa OJjisl HaXOXIeHUS MEeTOLOB pelle-
HUS TTPOGJIEMBI.

3. Pa36op nmpumMepoB MpUMeHeHNs] BBIOPaHHBIX METOIOB.

4. PelreHue mpob6aeMbl.

5. AHanm3 pe3ysibTaTOB.
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TakuMm ke Croco6oM MOAMMUUMPYIOTCS CIieHapuu 3 U 4 ¢ COXpaHEeHUEM Tep-
BBIX TAIOB, B X0JIe KOTOPBIX IIpeIionaraeTcst obpaiieHne K paHee M3yueHHbIM Te-
MaM 1151 IOBTOPeHMS ¥ TTPOBEPKM OCTATOYHbBIX 3HAHUIA.

Co30aHue uHpopmayuoHHo-oudakmuueckozo obecneueHus HHU-accucmenma

BaskHOCTB yueTa cOGCTBEHHOTO B3IJIsiIA ITPENoAaBaTesis Ha OpraHu3aIuio 1 co-
nepskanue CPC, a Tak)ke 0COOEHHOCTM T'eHepalyiy TEKCTOB C IMTOMOIIbIO SI3bIKOBBIX
MOJIesieli OTIpeAeIsSIIOT OTBET Ha BoIrpoc (R3) — o posu mmperogaBaTeist B pa3paboTke
NU-accucrenTa. Mbl mojiaraeM, 4To MperojiaBaTesb BbICTYIIAeT B KaUecTBe 3KCIIep-
Ta Ha BCeX OCHOBHBIX 3TallaxX CO3IaHMs AMIAKTUUECKUX MaTepuaioB, opMupys 3a-
MIPOCHI K MOJIEJIV, OIIEHMBAsI Pe3y/IbTaThl TeHepaluM U BHOCS TP HEOOXOAVMOCTY
Te VIV MHble KOPPeKTUBbI. Ho Mpy 3TOM IpenoaraeTcs, YTo IpernogaBaTeib 0CBO-
O60KIIeH OT HEOOXOAMMOCTY B IBHOV (pOpMe KOHCTPYMPOBATh MMEHHO (hOpMabHbIe
3aIpoChl, MPOMIITHI, K HEIIpOCeTeBOM Monenu. B HallleM cjiyyae 3TO SOCTUTAETCs
IyTeM IIpeIBapUTEIbHOr0 IPOdECCHMOHATIBHOIO CO3MAHMSI ITPOMIIT-MHKEHEPOM
0a30BbIX 3aIIPOCOB, KOTOpPbIE OMMPAIOTCS HA 3HAHME OCOOEHHOCTEei KOHKPEeTHOI
HelipoceTeBOl MoAeI. DTU 3aMPOChI jajee aBTOMATUIeCKU TOMOMHSIIOTCSI KOHTEeK-
CTOM, TO €CTh, KOHKPETHOI MHGbOpMalyeit, IoTydYeHHO 110 pe3yibTaTaM Auajora
C IIpernojaBaTejeM 4yepes I0JIb30BaTeabCcKuii uHTepdeiic MM-accucreHTa. BaskHO
OTMETUTH TO, YTO MUMEHHO Uepe3 3TOT KOHTEKCT OIpeIensieTcsl 0COObIi, aBTOPCKUIA,
MOAXO0Z, IpernofasaTesis K opranmsauun u cogepskanuio CPC nipu reHepauuu gu-
JaKTUUYeCKUX MaTepuasioB.

Kpome Toro, Mbl nipefimioiaraem, YTo n3HavaabHO MM-accuCTeHT MMeeT JOCTYI
K TEKCTaM YYeOHBIX IIJITAHOB 06Pa30BaTEIbHBIX ITPOTPAMM ¥ pabouMX IPOrpamMmm Io
IUCIUTUIMHAM.

OmbIT MCIIONb30BaHMSs reHepaTUBHBIX ChatGPT-momo6HbIX MoIesieii Ipy Mo -
rOTOBKE IMIaKTUueckux Mmatepuanos 1t CPC 6611 0606IIEH C eJIbI0 JeTaan3alumn
U aITOPUTMU3ALNY TAaHHOTO Mpoliecca. ITO MO3BOIUIIO MPeCTABUTbD AesITeTbHOCTh
TIperofaBaTesl B Xofe CO3IaHus MHPOPMAaIMOHHO-IUIAKTNIECKOTO 06ecieueHmst
NH-accucrenTa iefyouuM aIropuTMOM.

Illar 1. Bei6op 06pa3oBaTeNbHOI MPOTPAMMbI, aKTyaJbHOTO y4eOHOro Iuia-
Ha, JUCLUUIUIMHBI, BULOB IUIAKTUYECKMX MaTepuaaoB (TeopeTuueckuii MaTepuarl,
npakTuueckue 3aganus nis CPC, mpuMepsl BBITIOTHEHNS 3aJaHNIA, TeCTOBbIe 3a7a-
HUS) LIS TIOC/Ie Y0l ei TeHepaluu.

IlIar 2. Bei6op crioco6a reHepanmu IMIaKTUUEeCKIX MaTepuaaoB: 1) Ha OCHOBe
TTOJTHOTO COZepsKaHmsT paboueli MporpaMMbl; 2) C yUeTOM TOJIBKO 00beMa yueOHO
Harpysku ¥ OCOOEHHOCTeN TeKylleil M MPOMEXKYTOUHOI aTTecTalyyi B COOTBET-
CTBUM C aKTyaJTbHBIM Y4eOHBIM IJIAHOM. [[JIsT KaXKIOTo M3 BapMaHTOB IIperojaBa-
TeJIb TAaKKe MOKET 3arpy3uTh COOCTBEHHbIE MM JaTh CChUIKY Ha OBIIEeIOCTYITHbIE
IOTIOJTHUTE/IbHbIE 3JIEKTPOHHBIE MaTepyabl (YueGHOe rmocobie, METOOMUECKIE pe-
KOMEeHAAIMA K TPaKTUIeCKUM U JIabopaTOPHbIM paboTaM M T. I1.), KOTOpbIe OyOyT
YUTEHBI B 3aITpOCe U TAaKKe OYAYT MCIIOTb30BaHbI IIPY TeHEePAIIUN.

B mepBoM ciryuae Bcs MHGpOpMalus (IepevyeHb TeM, UX COfepskaHue, IpuMe-
PBI 3aJIaHMIT U OIIeHOYHbIE MaTepuasibl, rpaduK BoironHeHus CPC) aBTOMaTNIeCcKu
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M3BJIEKAETCST M3 TEKCTa paboueli MporpaMMbl U MCIIONb3YeTCs B 3aIIpocax Ijisl Te-
Hepalyuy MaTepuanoB. B MpoTMBHOM ciTyuae BBITIONHSIETCS IIepexo] K CyIeAyloleMy
mary.

Illar 3. Bbi6op wiiu BBOJ, B IIPOM3BOIBHO opMe MperogaBaTesieM TUIIa K-
YeBbIX MErao0beKTOB (TeMa, UIaes U T. I.) [JIsT BCei JUCLIUIIIMHBI U TUIIA KITIOUeBbIX
00BbeKTOB (TIOHSITHE, KIIOUEBOE CJIOBO, TEOpPeMa, 3aKOH, MpobyiemMa U T. I1.) IJIs1 Me-
rao6bekToB. [TogyyeHHasT Ha 9TOM 3Tare MHQPOPMAaIys BKIIOUYAETCS B 3aIIpoC JIJIst
reHepanyuy MOJEIbI0 CUCTEMbI B3aIMOCBSI3aHHBIX 00BEKTOB, MM OHTOJIOTUM, JIJISI
yue6HOI IucUUIUIMHBL. CBSI3Y (MEXKIY MOHSTUSIMM, TEOPEMaMM U Ip.) OHTONOTUM
TO3BOJISIT COEIVHUTD B OOHY CUCTEMY OUAAKTUYECKME MaTepUasibl U B TTOCIEAYI0-
I[eM aBTOMAaTUYEeCK!M peayM30BbIBATh CIIeHApUM, IIpeCTaBIeHHbIE BBIIIIE.

Illar 4. DxcriepTHAs OLleHKA ¥ IIPY HEOOXOAMMOCTY PeIaKTUPOBaHNE Pe3yilb-
TAaTOB reHepaluy 1ara 3.

IlIar 5. KomaHma rpernogaBaTesist Ha reHepaliuio GOpMYIMPOBOK BO3MOKHBIX
06pa3oBaTeTbHbIX Pe3yIbTaTOB, KPUTEPUEB U CIIOCOOOB IMTPOBEPKU UX JOCTUKEHUS.

Illar 6. DXcriepTHAs OLleHKA U IIPY HEOOXOOMMOCTY pelaKTUPOBaHMe Pe3yilb-
TaTOB IlIara 5.

IIlar 7. KomaHga mnpemogaBaTesisli Ha IPOTHO3MupoBaHue BpeMmeHu Ha CPC,
BKJIIOYast: 1) obuimii 06bemM uacoB, BeiaensseMbIx 151 CPC o KOHKpeTHOI Teme (B
YaCTHOCTM, IIPU BbIIEJIEHUY TeM B KauecTBe Merao6bekToB); 2) BpeMs, KOTOpPOoe pe-
KOMEH/JIyeTCsI BbIIEJUTh Ha OTHe/bHble 3ariaHMpoBaHHble BuAbl CPC (M3yueHne
TeOpeTMUeCKOro MaTepuasa, pa3éop MpUMepPOB, BHITTOTHEHVE 3aJaHMii U T. [I.).

Illar 8. DxkcrepTHAs OLleHKA ¥ IIPY HEOOXOAMMOCTY peIaKTUPOBaHNE Pe3yilb-
TaTOB 1Iara 7.

ITar 9. KomaHupga mnperogaBartessi Ha reHepauyuio AUAAKTUYECKUX MaTepUaioB
C YY4eTOM pe3y/bTaTOB BCeX MpeabIAyIMX I1aroB.

Illar 10. OkcrepTHast OlleHKa Pe3y/lbTaTOB reHepalyy, Ipy HeoOXOAMMOCTH
penakTMpOBaHMe WM TOBTOpPHAs reHepalusi ¢ U3SMeHeHHbIMU MapaMeTpamMu Iu-
JaKTUUYeCKMX MaTepyasioB.

[TpumeuaHne: pefakTMpOBaHMe, YIIOMMHaeMoe [1Jisl aros 4, 6, 8, 10, BO3MOX-
HO KaK «BPYUYHYIO», CUJIaMI CaMOro IperofaBaTesisi, Tak 1 ¢ TTOMOIIbIO JOTIOIHM-
TeJIbHOTO 3aIipoca K reHepaTUBHOI MOAeN.

st 60/1ee KOMITAKTHOTO TIPeACTaBIeHs aITOPUTMa 3[1eCh He BbIIeIeHbl 10-
TOJTHUTE/IbHbIE TapaMeTpPbl, KOTOPbIe MOTYT 3a[aBaThCsl MpernoaBaTeaemM 1 3aTem
MCIIO/Ib30BaThCSI IIPU reHepauy IMIaKTUIeCKMX MaTepuajoB. B X uncio BXoasiT:
1) ypoBHM ITOAPOOGHOCTHM U3JIOKEHMSI TEOPETUYECKOTO MaTepuaa; 2) YPOBHU CJIOK-
HOCTU TIPUMEPOB, UJUTIOCTPUPYIOUINX OTHe/IbHbIe TTOHSITUSI U CBSI3U MEXKIY HUMU;
3) YpOBHM [OOCTVKEHMSI 06pa30BaTeNbHBIX PE3Y/IbTAaTOB; 4) YPOBHU CIOKHOCTU
MPaKTUUeCKUX 3aJaHuit U TeCTOB. MI3HAUa/IbHO [IJIS KaXKAOro M3 3TUX MapaMeTpoB
TIpeJiaraeTcss TPy YPOBHS (MOAPOGHOCTI/CIIOKHOCTY/MOCTVKEHMS) C OTOpOii Ha
TaKCOHOMMIO BiiymMa, ameKBAaTHO YUMTHIBAEMYIO OOJBIIMHCTBOM Te€HEepPaTUBHbIX
mopeneii (K. Hwang et al. [46], M. T. Kunuku, N. Dehbozorgi [47]). Uncio ypoBHeit
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npenofaBare/ib MOXXeT M3MeHUThb. KouuecTBO NMpUMepPOB U 3aJaHUil yKa3biBaeT
IpenosaBaTeb.

OmHUM U3 KJIIOUEBBIX MOMEHTOB SIBJISIETCSI BO3SMOXHOCTb BbIOOpA T€Iarorom
OTpeeNeHHOT0 TUIA MPaKTUYeCKUX 3aJaHuii OJsT peanusalyuu TOTO WU UMHO-
ro MEeTOIMUYECKOTO IMOoAXoAa (TPaAUIIMOHHOE PENpPOAYKTUBHOE, IIPOOIEMHOe MU
MpoeKkTHOe o6yueHue, Keiic-MeToq U T. 1.). [Ipu B3aumopmerictBuu MM -accucreHTa ¢
00yJaroIIIMCS 3TO B ITOCJIEAYIOIIEM orpenenuT u cueHapuit CPC (Hampumep, ciie-
Hapuit 5 nys mpo6ieMHbIX 3amaHuit). OMHAKO MMEHHO reHepalus KaueCTBEHHBIX
(hopMyITMPOBOK 3aTaHNI1 COCTABJISET OTpeieTIeHHYIO0 TpobyieMy. B mpotiecce mcciie-
IOBaHUS MbI U3Y4YMJIM OCOGEHHOCTHM CreHepPUPOBAHHbIX 3aJIJaHMI HA TIpUMepe Mpo-
6;1eMHOr0 006yueHus1. Bputo caenaHo 1Mo 50 3ampocoB Ha reHepanuio Mpo6IeMHOTO
3aJlaHMsI 110 OCHOBHBIM TeMaM OUCLHUILIMH «KOoMIIbIoTepHbIe ceTu» U «MaTeMaTu-
YecKuit aHam3». [IJ1st mepBOii U3 OVCHUIUIMH SKCIIEPTHBIE OL€HKM ITPUTOAHOCTY pe-
3yJbTATOB IJIs1 UCIIONb30BaHMs B CPC 1o KpuTepusiM KOPPeKTHOCTU COLepPsKaHMs,
MeTOAMNYEeCKOI aleKBaTHOCTM, KaueCTBa MU3JI0KEHNS M COOTBETCTBMUS 3asIBJIEHHOMY
YPOBHIO CJIOKHOCTY OBUIN TTOJIOKUTETBbHBIMY (CpeIHSIsT olleHKa 4.33, koadduimeHT
koppensaiuu 0.81, a = 0.94). PopMynMpoOBKY 3aJaHMii ObUIM JOCTATOYHO MPOCThI-
MM, HO TIPM 3TOM MMEHHO IPOoO/IIeMHBIMU. PeKoMeHmanuy 1Mo peleHunio ocTaB-
JIEHHOJI TTp06JIeMbI ObUIV KOPPEKTHBIMM U TPV 3TOM OTChUIAIM K MaTepuaaaM Jnbo
TEeKYyILeli TeMbI, NGO paHee U3yYeHHBIX. IcXos1 13 0COGEHHOCTEl reHepaTUBHBIX
MOJIeJieil 3TO BITOJIHE OOBSICHSIETCSI T€M, UTO [T COOTBETCTBYIOIIEH MpeaMeTHO
006JIaCTY IMEEeTCSI MHOKECTBO JTOCTYITHBIX OHJIAIH PECYPCOB C OMMCAHKEeM Pa3jny-
HBIX ITPOOJIEMHBIX 3a1au (TTpodeccroHaNbHbIe U yueOHbIe HOPYMbI, 06pa30BaTeTb-
Hble MaTepuasbl By30B 1 KOMITaHMI, pa3pabaThIBAIONIMX CeTeBOe 060PyIOBaHNE),
KOTOpbIEe VCTIONb3YIOTCS 7151 00ydeHMst Mmogeneit. [Ijis aucunIuiiHel «MaTeMaTuye-
CKUIi aHaJIN3» Pe3Y/IbTAThI B LI€JIOM 0Ka3a/IMCh HEYLOBJIETBOPUTEIbHBIMMU (CPELHSIS
oreHka 2.23, koadpuunent xoppensitun 0.74, a = 0.92), 3a UCK/IIOUeHNEM TeX CTy-
yaeB, KOTZIa B 3aITpOC K MOAeu 106aBsUICh YKa3aHUs Ha TaKyIo MPeAMEeTHYI0 00-
JIaCTh KaK MexaHMKa. HemocTaTky creHepMpOBaHHbBIX 3aJlaHMii B OCHOBHOM CBOJISIT-
€Sl K HEPEeTUCTUYHOCTY TIOCTABJIEHHBIX MPAKTUUECKMUX TPOOJIEM C TOUKM 3PEHMUS
TOV (BBIOpAHHOI caMOJii MOMIEJIbI0) IIPeAMETHON 00JIaCTH, [JISI KOTOPOi IIpeara-
eTcs NPUMEHUTb 3HAHMSI MaTeMaTUUecKOro aHajiu3a. B KauecTBe XapaKTepHOTO
MpuMepa MOXHO ITPUBECTY CreHEPUPOBAHHOE MPpobieMHoe 3aiaHue (6e3 yKazaHUs
B 3arpoce IIpeMeTHOI 06/1acTh) 1Mo TeMe «IIpon3BogHast QyHKIUU».

IIpobnemHoe 3adanue: «ITouemy cIOMaics Mocm?»

Bot cmasicepol 8 utceHeptoli komnanuu. K eam obpamunace admMuHucmpayus 2o-
POOCK020 napka ¢ mpeeoxcHoti npobnemoli:

«ITeutexodHblli Mocm uepe3 pyueti 8 Haulem napxe 6vl1 HeOA8HO OMPEMOHMUPOBAH.
HHceHepsl cnpoekmuposaiu Hosvle nepuia HeoObluHoll popmol. Dopma onucsieaemcs
yuxyueti f(x) = -x*+ 4x2 Ho celiuac, cnycms Mecsu, Mbl 3aMemuii, Umo 8 HeKOmMopbix
Mecmax nepuia Ha4anu mpeckamscs!»

Bam Hy*cHO Halimu npuuuHy nosieieHust mpewjuH u onpedeauns Mecma ux noseJie-
Hus. Yuacmok uccnedosarusi: x € [-2, 2]
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Hzsecmmo: Tpewjutsl 603HUKAIOM 8 MOUKAX, 20€ KOHCMPYKUUS UCNbIIMbIBAEM HAl-
GoJibllle BHYMPEHHUE HANPSHEHUS U3-3d U3MEHEHUS KPUBL3HDL.

CreHeprpoBaHHOE 3a7jlaHye, Ha TIePBbIii B3IJISI, BRIISIAUT TPAAUIIMOHHO IJIsT
IIpO6IEMHOI0 IOX0/1a, HO, KOHEUHO, BeCbMa JaJIeKO0 OT peabHOli MHKeHepHOi1 3a-
Jauy 110 MHOTMM MpUYMHAM. DTO U CTpaHHas hopMa Mepusi, OTCYyTCTBYE CBeIeHMI
0 HaJIMYMUM OIOp, 06 MCII0Ib30BAHHOM MaTepuajie, HaKOHell, HelPaBIoIIog00HbI
C110co6 MPOEKTUPOBAHMS ¥ BO3BeIeHMsI KOHCTPYKIIMY 6e3 MPOBeAeHMsI ITpeIBapy-
TeJIbHbIX MHKEHEPHBIX pacueToB. B maHHOM c/lyuae pesy/abTaT TeHepaiuu 6ojee
TIPUTOIEH He IS TIOTIBITOK pellleHMs TTOCTaBIeHHO ITPo6IeMbl, a /I 3afaHus Ha
BBISIBJIEHVE HeIOCTaTKOB B ee opmyaupoBke. [IpMuem 3TO 3amaHue, naxe C UC-
TIpaBJIEHUSIMY, KOHEUHO, 60J1ee TIPUTOIHO [IJIST CTYAEHTOB CTapIIMX KypCOB TE€X Ha-
MpaBJIeHNH, TAe MPeayCMOTPEeHO M3yueHle COOTBETCTBYIONINX MHXKEHEPHBIX IIC-
UMIUIMH (CTPOUTEe/IbHAsI MeXaHMKa, COITPOTUB/IeH e MaTepuaaoB 1 Ap.).

Eme ogHuM o4yeHb BasKHBIM BOIIPOCOM OCTAaeTCsl oIpefeneHue rpaduka Bbi-
nonineHust CPC, Ha KOTOPBIiT OymeT onupaThes M-acCUCTEeHT, C y4eTOM BpeMeHU B
1IeJIOM M B pa3pese OTAeNbHbIX BUAOB YUe6HOI AesiTebHOCT. O6Iee KOIMUeCTBO
YacoB, KOTOPOE YKa3bIBAETCS MPOTrpaMMax AVUCIUILINH, 6e3yCTOBHO, MOXKET CTy-
SKUTDb OTpeIeIEHHbIM OPYEHTUPOM IS CTYIEeHTOB, HO IMpU pa3paboTke 3TUX MIPO-
IpaMM OHO OITpenessieTCs] AOCTATOUHO MPUOIU3UTETbHO, UCXOIS U3 OrPaHUYEeHUIT
KOHKPETHOTO Y4e6HOTO TIIaHa.

B Tabnuile 1 npuBemeHbl pe3yabTaThl TeHepaluy CUCTEMBI TTOHSTHI, 06pa3o-
BaTeIbHbIX pe3yabTaToB 1 BpeMeHy Ha CPC (B akameMuueckux yacax) st OTIesb-
HBIX TeM OUCHUIUIMH «MaTeMaTuuyeCKuii aHanus» 1 «KomMnbioTepHble ceTu». [1pu
9TOM He BbIZieJIeHbl YPOBHM ITOAPOOGHOCTY U3JIOKEHMSI TEOPETUUECKOIO MaTepuaia
U CIOKHOCTM 3afaHuii u TecToB. [IJis reHepauuyu ObLIM YKa3aHbI TOJBKO JTaHHbIE,
HeoOXoayMbIe )i 60j1ee TOUHOI olleHKM BpeMeHM Ha CPC: KoMuecTBO ITPUMEPOB,
MpaKTUYECKMX 3a/IaHN ¥ BOIIPOCOB B TecTe (COOTBETCTBEHHO, 8, 8, 25).

Ta6muna 1

Pe3ynbTaThl reHepanyy 6a30BbIX OHSITHIL, 00PA30BATENbHBIX PE3Y/IbTATOB U
BpeMeHM Ha CAMOCTOSITeNTbHYIO0 paboTy

Table 1
Results of generating basic concepts, learning outcomes, and time for independent
study

MareMaTHMYeCcKuUii aHaInu3 /
Mathematical analysis

AucauriuHa /
Course

KommsioTepHsblie cetu / Computer
networks

Tema / Topic

[TpomsBoaHas ¢hyHkumu / Derivative of a
function

Mapurpytusauust / Routing

BasoBble MOHSA-
TN /
Basic concepts

[TpousBopHast, nuddepentuan, nudde-
PEeHIMpPOBaHMe, UccaenoBanye GyHKImMit
/ Derivative, differential, differentiation,
function analysis

IP-agpecanus, moaceTu M Macka CeTH,
MapIpyTMU3aToOp, TaGIUIBI MapLIPYTH-
3alUy, aITOPUTMbI MapuIpyTU3auumu /
IP addressing, subnets and network masks,
routers, routing tables, routing algorithms
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O6pasoBareib-
HbIe pe3yiabTa-
Tl / Learning
outcomes

3HaHue GOPMYIMPOBOK TEOPEM, TIOHM-
MaHJe JOKa3aTelbCTBa TeOPeM, IIpyMe-
HeHue mpaBwl JubdepeHINPOBaHMS,
MpUYMeHeHMe MPOU3BOIHBIX IJIST MUCCIIe-
nmoBauust GyHkumit/ Knowledge of theorem
statements, understanding of theorem
proofs, application of differentiation rules,
application of derivatives to function
analysis

3HaHue ocHOB IP-ampecauun, npume-
HeHJe MeTONOB pasfieleHys ceTeil Ha
MOJCeTH, MOHMMaHKue (QYHKUMI Mapui-
PYTM3aTOPOB, aHaIMU3 TabaNL Mapupy-
TU3aLMY, OCBOEHNE aJITOPUTMOB MapIi-
pytusauuu / Knowledge of the basics
of IP addressing, application of network
subnetting methods, understanding the
functions of routers, analysing routing
tables, mastering routing algorithms

CBsI3aHHBIE II0-
usatus / Related
concepts

@DYHKIMS, MOHOTOHHOCTb, 3KCTPEMYM,
BBIMTYKJIOCTh, TpaduK GYHKIWY, TIpenes
¢dbyHKUMM, HempepbIBHOCTb / Function,
monotonicity, extremum, convexity, graph
of a function, limit of a function, continuity

Toronoruu certeii, ceTeBble MPOTOKOIbI,
mopenb OSI, ¢dusnyeckue mHTEpDENCH
Y CTaHZAapThl, KOHTPOMb OLIMGOK, YIIPaB-
JIeHVie 10CTYIIOM

Network topologies, network protocols, OSI
model, physical interfaces and standards,
error control, access control

06bemM 4YacoB Ha
CPC 6e3 moBTO-
peHus: CBSI3aH-
HbBIX TOHATHUI /
Number of hours
for independent
study  without
review of related
concepts

O6umit o6bem: 8-12 yacos. M3yueHue
TeOpeTMYecKoro marepuana: 2-3 daca.
Pas6op mpumepoB: 2-3 yaca. BoirmonHe-
HMe 3ajaHuii: 3—4 yaca. TectupoBaHue:
1-2 vaca / Total time: 8—12 hours. Study
of theoretical material: 2-3 hours. Case
study: 2—-3 hours. Assignment completion:
3-4 hours. Testing: 1-2 hours

O6umit 06bem: 12-16 yacos. MzyueHue
TEOPeTUYeCKOro Marepuana: 4—5 Jyacos.
Pas6op npumepoB: 4—5 yacos. BbimonHe-
HuMe 3amanmii: 4-5 vacos. TecTupoBaHme:
1-2 vaca / Total time: 12-16 hours. Study
of theoretical material: 4-5 hours. Case
study: 4-5 hours. Assignment completion:
4-5 hours. Testing: 1-2 hours

O0bemM yYacos
Ha CPC c yue-
TOM IOBTOpe-
HUSA CBSI3aH-
HBIX TOHATHUM /
Number of hours
for independent
study with
review of related
concepts

O6mmmit oo6bem: 10-16 uyacos. IToBTope-
HUe MaTepuana IO BBIIENIE€HHBIM CBS-
3aHHBIM IIOHATMSIM: 2 4Yaca. V3yueHue
TeOpeTHMYecKoro marepuana: 2-3 daca.
Pa36op mpumepoB: 2-3 uaca. BsImon-
HeHMe 3amaHuii: 3—-4 vaca. TecTupoBa-
Hue: 1-2 vaca / Total time: 10-16 hours.
Review of identified related concepts: 2
hours. Study of theoretical material: 2-3
hours. Case study: 2-3 hours. Assignment
completion: 3-4 hours. Testing: 1-2 hours

O6mmmit o6bem: 15-19 uacos. IToBTOpe-
HlUe MaTepuana IO BBIIENIE€HHbIM CBS-
3aHHBIM IIOHATMIM: 3 4Yaca. V3yueHue
TEeOPeTNYeCKOro Marepuana: 4—5 Jyacos.
Pa36op npumepoB: 4-5 yacoB. BbImoi-
HeHMe 3amaHuii: 4-5 vacos. TecTupoBa-
Hue: 1-2 vaca / Total time: 15-19 hours.
Review of identified related concepts: 3
hours. Study of theoretical material: 4-5
hours. Case study: 4-5 hours. Assignment
completion: 4-5 hours. Testing: 1-2 hours

[To pe3ynbTaTam 3KCIIEPTHON OLEHKM CTeHepUPOBAHHBIX AUIAKTUUECKMUX Ma-
TepUayioB ObIIM CHENTaHbI BBIBOIBI O TOM, UTO B I[€JIOM JJIST 00eUX OUCIUTIIVNH 0-
CTaTOYHO KOPPEKTHO IpecTaB/lIeHbl 06pa3oBaTe/ibHble Pe3y/IbTaThl, CUCTEMBI Oa-
30BbIX TOHSTUI U OLIEHKM TPYA0eMKOCTH (1151 MaTeMaTUUYeCKOTo aHaau3a CpeIHsIs
olleHKa cocTaBuia 4.67, koadbuimenT koppemnsitym 0.74, a = 0.89, nas KommbioTep-
HbIX ceTeil — 4.76,0.78, 0.91 cooTBeTcTBeHHO). OMHAKO aHAIN3 COmePKaHMS AUAAK-
TUYECKUX MaTepuasoB B COOTHECEHUM C MPeIJIOKeHHbBIMY OlleHKaMy TPYA0eMKO-
CTU TOKa3aJl, YTO [JiI TeHepaly TeoOpeTUUeCcKoro MaTepuasa, a Takke MpuMepoB
BBITTOJTHEHMSI 3aJJaHMI MCXOAUTD TOIbKO M3 YKa3aHMS Ha CTeleHb MOAPOOHOCTU U
YPOBEHb CJIOKHOCTY M3JIOKEHMsI He COBCEM KOPPEKTHO. JKenaTelbHO, YTOORI TIpe-
nojiaBaTe b, UCXOASI U3 CBOETO OTbITAa, B SBHOM BUIE yKa3ajl, KaKoe KOHKPEeTHO
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BpeMs OTBOIUTCSI HA pPa3iMyHble BUIbI AeSTEIbHOCTY B 3aBUCUMOCTHU OT JAHHBIX
uudpoBoro ciena cTyeHTa (TeKyllei ycreBaeMoCT! B IIPOCTeIeM ciydae)  ero
06pa3oBaTeIbHbIX I€/Ieil, TO eCThb, €T0 TEKYIIEe U TUIAaHUPYeMOii MHIUBUTYTbHOIA
06pa30oBaTenbHOI TPAEKTOPUN. 3aKOHOMEPHO, YTO CTYAEHTY, OPUEHTUPYIOIIEMYCSI
Ha 6a30BbIN YPOBEHDb JOCTVKEHMSI 00pa30BaTeIbHBIX PE3Y/IbTATOB, allpMOPU T0-
TPeOYIOTCS ¥ AVMAAKTUYECKMEe MaTepuasbl, M rpaduK MX OCBOEHMS, OTIAMYAIOII/e-
CSI OT TOTO, YTO HEOOXOAMMO 1Sl 6osiee TIyOOKOTro, MPOABMHYTOTO, U3YUYEHUS KaK
OTIeNbHBIX TIOHSITUIA, PA3[IesIOB, TAK U OUCIUIUIMHBI B LI€JIOM. DTa CUTyal[MsI OUeHb
aKTyaJbHa B YCIOBMSIX M3YyUeHMs] MaTeMaTnueckux M UT AUCIUIUIMH B 06IIEM TI0-
TOKe Ha Miaaiux Kypcax LIKombl KOMIbIOTEPHBIX HayK TIOMEHCKOTO YHUBEPCU-
TeTa, KOTrja o eAMHOI IIporpamMMe 00yJaroTCsl CTYAEHTDI AEBSITY HaIlpaBIeHUl U
CTIEeLMAIBHOCTEN — OT OYAYIINX YUMUTEel MaTeMaTUKM ¥ MHGDOPMATUKH IO CITeLy-
aJMCTOB B 06/1aCTV MHGOPMAIMIOHHO 6€30ITaCHOCTM.

I pyroii npo6ieMoii SIBISIeTCsI TO, UTO JJisl pa3paboTKM IMTPOrPaMMbl JUCIIATLIV -
HbI TaKOe YKPYITHeHHOe omycanue (Tabnuia 1) 1oCTaTOuHO yoo6HO, HO a6COMIOTHO
HeTMPUTOIHO JJi mpakTudeckoit oprauusanumu CPC, MOCKOMbKY B JIyUIlleM ciydae
CTyZIeHTHI (TI0 JAHHBIM HAIlero ompoca Ha 1 Kypce) pe3yabTaTMBHO pabOTalOT He
6osiee 2 akaJeMUYECKMX YaCOB.

it penieHust 3TUX MPo6IeM U TOCTeYIONIei peannsanuy rmoKnux rpaduKkoB
CPC B anropuT™ pas3paboTKM OUAAKTUUYECKUX MaTepuaoB ObLIM BHECEHBbI YTOU-
HeHMsI Jyisl mara 7 ajiroputMa (CM. BbIlIE). A UMEHHO, B 3aIpoC ObUIO BKITIOUEHO
nporHosupoBaHue rpaduka CPC npu yowioBUM CUCTeMaTMUeCKOTO BbIIeaeHMs Ha
9TOT BUJ, YUeOHOI AesITeTbHOCTY OTPAaHMYEHHOTO BPeMeHM, KOTOpOe OIpeessieT
MperofaBaTeab-sKkcIepT. [Ipy 5TOM yKa3bIBAETCS MaKCMMAIbHO TOMTYyCTUMBbI 00b-
eM HenpepbiBHOV CPC 1 ee meprogMUHOCTb (HaIIpMMep, He 6oJiee IBYX aKageMu-
YeCKMX YacoB IBA pasa IJis KaskAoil TeMbl), C peKOMeHJOBAaHHBIM pacIipefesieHN-
eM T10 BuJiam JlesTesbHOCTU. Hampumep, B pamkax ciieHapus 1 nepsble 2 yaca CPC
BKJIIOYAIOT 110 OGHOMY Yacy Ha U3y4yeHMe TeOpeTUUeckoro MaTepuaia u IpMMepoB,
Cyielyioliye 2 yaca OTBeleHbl Ha KpaTKoe ITOBTOpeHMe, BhIMIOTHEeHMEe 3afaHuii U
MIPOXOXKeHNe TecTa.

B utore hopmupyercst vHGOpMaLMOHHO-IUAAKTMUECKOe obecrieueHme N-ac-
CUCTEHTA, MO3BoJIsIoNIee peann3oBaTh cueHapuu CPC, kak yHMUBepcaslbHbIe, TaK U
amanTtuBHbIe. [lanee, B Tabuiie 2, TpeiCTaBIeHbl OCHOBHbIE TTaPAMETPbI OTAETbHBIX
BUIOB TUIAKTMUECKUX MaTepuayoB, KOTOpbie U obecreunBaroT rubrocts MH-ac-
cucteHTa. Kaskaplii OTOeNbHBIV 37IeKTPOHHBIN pPecypc COOTHECEH C OTIpelleIeHHOM
TEMO1 ¥ OHVM VIV HECKOJIbKUMM 6a30BbIMY MTOHSITUSMU.
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Tabmuua 2
HapameTpm ONOAKTUYeCKUX MaTepualioB
Table 2
Parameters of didactic materials
OpueHTHPOBOYHOE
LA L A (i CrerneHb MOAPOGHO- | YPOBEHb CJIOKHOCTH / BPEN: Ha M3yHe-
WEVITER) RO ctu / Degree of detail Level of difficulty U (O )
didactic materials 8T / Estimated time for
study (completion)
TeopeTuueckuit Ma-
tepuan / Theoretical + + +
material
Tlpumep  BBIMTOTHEHMUS
+ + +
3amanust / Case study
3apmanue gy CPC / Task - + +
Bompoc gt Tecta / Test ~ + +
question

ApanTtuBHOCTh MM-accucTeHTa 06eCIeunBaeTcsi TeM, UTO IPY aBTOMAaTuye-
CKOM BbIOOpE ClIeHapus U OUOAKTUUECKUX MaTepUayoB UCIIOIb3YIOTCS TakKe pe-
3y/IbTAThl aHAIN3A JAHHBIX IMGPOBOTO CIefa CTYAeHTa. DTU JaHHbIe COOMPAIOTCS B
xoge CPC u coxpaHsitoTcst B MHGOPMAaIMOHHOM XpaHuiuie. OHM BKIIOYAIOT BpeMsI
Havaja U 3aBeplIeHMs ceaHca obpaleHus] K KaKIOMY 3JeKTPOHHOMY pecypcy, a
TaKKe pe3yJibTaThl OTBETA HA BOMMPOCHI TeCTa U BbinoyiHeHUs 3agannii ajisi CPC. Io-
ClegHUI BU, JAHHBIX BHOCUTCS TIpernoaBaTesieM B TOM CIy4yae, KOrjia HeT BO3MOXK-
HOCTU aBTOMAaTU3MPOBATh MPOBEPKY.

Anzopummat 83aumodeticmausi UH-accucmenmos ¢ 00yuaruuMucs npu pasiuu-

HbIX CYEHAapusix camocmosimesibHoll pabomol

Mbl ucxoguiu U3 Hallero onpeneneHus MM-accucreHTa Kak aganTUBHONM aB-
TOMAaTM3MPOBAHHOII 06GyUalolei cucTeMbl, KoTopas noaaepskusaetr CPC Ha 0oCHOBe
Pas3IMYHBIX ClleHapMeB, OTPAKAIOIINX 0COOEHHOCTY peajbHOM yUueGHOI JesiTenb-
HOCTH, & TaK’)Ke CreHEPMPOBAHHOTO C TTOMOIIBIO GOMBIINX SI3BIKOBBIX MOJIENel MH-
(bopMalMOHHO-IMIAKTMYECKOTO 06ecrevyeHus.

s mporpamMMHO¥i peanu3auyy UM-accucTeHTa ObLIM CIIPOEKTUPOBAHBI ajl-
TOPUTMbI TOAAEPXKKYU NBYX TuoB CPC: 1) MHMIMATUBHOI 6e3 OrpaHUYeHU 10
BpeMEHM C IMPOM3BOJIbHBIM BHIOOPOM CAMMM CTYIEHTOM ITOC/Ieq0BATETbHOCTH U3-
yUeHUsT TeM, 6a30BbIX MTOHSATUN, YPOBHS CJIOKHOCTY U Ap.; 2) CPC B COOTBETCTBUM
¢ rpadukomM yue6HOTO Tiporiecca. [Tepssiit T CPC xapakTepeH Kak JIjisi camoobpa-
30BaHMsI, TaK 4 B cIy4yae mpo6Hoii paboTsl ¢ MM-accucTeHTOM. BO BTOpOM BapuaHTe
JOITyCKaeTCsl TOJIbKO MOC/IeloBaTeIbHOE ITPOXOKAEeHME TEM C BO3MOXKHOCTDIO Ilepe-
X0Jla K HOBOJ TeMe TOJIbKO TIPU YCJIOBUM OCBOEHMSI MPeAIIeCTBYIOIIUX TeM.

Anroputm moamepkku MHMHuatuBHOM CPC. DTOT anroputm 6asmpyercst
Ha TPeAToNoKeHUN O TOM, UTO CTY[EHT He OrpaHMuYeH KOHKPETHBIM ClleHapuem
CPC (cM. BbIIIE), @ BBIOMPAET TOT MJIV MHOM BUI YUEOHO AesITeTbHOCTY JOCTaTOU-
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HO TIPOU3BOJBLHO, HO B PAMKaX BO3MOKHOCTE! MHGOPMALMOHHO-IUIAKTUUECKOTO
obecrieuennst MM1-accucrenTa. AJITOPUTM AEeCTBUI acCCTeHTa OCHOBAH Ha I1aJio-
re CO CTYOEeHTOM U COCTOUT U3 CeqyIONIMX I1aroB:

IlIar 1. IIpemocTaBiieHye MepevHs TeM AJis BBI60Opa CTyIeHTOM.

IIar 2. ITpeayioskeHre mpoBepuTh TOTOBHOCTh K CPC 1o Teme. Ecnu «ga», TO
Tepexop K Iary 3, MHave K mary 5.

Illar 3. ITowiemoBaTeabHOE IPEIOCTABIEHME TECTOBBIX 3aJaHMii, 06paboTKa
OTBETOB, BBIBOJ, pe3y/bTaTa.

IlIar 4. [TpeniosxkeHMe MOBTOPUTh MaTepuas NpealliecTBYOUUX TeM. Eciu «ay,
TO Mepexoj K mary 1, nHaye K mary 5.

Illar 5. [MpenyoxkeHye BbIOpATDh OMpeIeNeHHbIN pecypc o TeMe (TeopeTude-
CKUIt MaTepual, MpyuMep BbITIOJIHEHMS 3alaHMIA, 3a[JlaHIe, TECT).

IlIar 6. [TpenJiokeHMe BBIOPATDh CTEIIEHD ITOAPOOHOCTI U3JIOKEHMS (JIJII Teope-
TUYECKOTO MaTepuasia ¥ mpumepa) 1 ypoBeHb CJIOKHOCTHA.

Illar 7. [IpemocraBiieHe pecypca ¢ BBIGpaHHBIMY CTYIeHTOM XapaKTepUCTUKa-
MU U yKa3aHMeM MPOrHO3UPYeMOTO (OPMEeHTUPOBOYHOTO) BpeMeHHU 1S U3yUeHUsT
(BpImosiHeHus1). Ecyiu Ha mare 5 6bLT BBIOPAH TECT, TO 10 3aBepILeHM) BbIBOJ, pe-
3ysbTraTa 06paboTKY OTBETOB.

IIar 8. ITpenyioskenne npomgomkutb CPC 1o Teme. Eciin «ga», TO mepexof K mary
5, uHaue K mary 9.

Ilar 9. BeiBop oTvera 1o pesynbratam CPC 1 3aBepuieHne guanora.

VITOroBbIil OTUET OTpaskaeT comepskaHue Ayanora obyuaromierocst ¢ IM-accu-
CTEHTOM, Pe3Y/IbTaThl BHITOTHSABIINXCS TEICTBIUIL, IPOTHO3MpPyeMOoe U GhaKTUIeCcKu
3aTpayeHHOe BpeMs Ha JIesITeIbHOCTb C BLIOPAHHBIM PeCypcoM (M3yUueHue Teope-
TUYECKOTO MaTepuasa, IPMMePOB, BHIIIOTHEHNE TECTOBBIX 3amaHuii). B Tabnuie 3
MpUBeeH IpuMep otuera 1o pesyiabrataMm CPC mo Teme «IIpou3BomHast GyHKIMM».

Tabmuua 3
[Tpumep oTyeTa

Table 3
Sample report

Bpewms / Time

HevicTtBue / Action Pesynbrar / Result Tporsos/ | ®akr/
Estimated Fact
Boi6op Tembi / Select the topic [ponsBopuast yukuum / Derivative
of a function

Boi6op nposepku roroBHocty / Select | Het / No
readiness check

Boi6op pecypca / Select the resource TIpumep 1o Teme / Case study

BbI60p cTenenu moapobHoCTH 1 ypoB- | KpaTko, 6a30Bblit ypoBeHb / Brief,
Hs1 cyioskHOoCTH / Select the level of detail | basic level
and difficulty
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Uzyuenne npumepa / Case study [lpocmorp  BbimonHeH /  View|00:10:00 00:05:16
completed
Boi6op nponomkenuss CPC / Select a|Oa/ Yes

continuation of the independent study

Boi6op pecypca / Select the resource Tect / Test

Boi6op ypoBHS ciiokHOCTH / Select the | TIponBuHyThIi ypoBeHb / Advanced
difficulty level level

OTBeTsI HA BOIIPOCHI TecTa / Answering | 55 % 00:15:00 00:34:48
test questions
Boi6op mpomoimskennst CPC / Select a|[la/ Yes
continuation of the independent study

Boi6op pecypca / Select the resource Tect / Test

Boi6op ypoBHS ciiokHOCTY / Select the | Ba3oBbiit ypoBeHb / Basic level
difficulty level
OtBeTsI Ha Bompockl Tecta / Answering | 80 % 00:15:00 00:29:12
test questions
Boi6op mpomoiskennst CPC / Select a|Het/No
continuation of the independent study
Uroro / Total CPC nio reme «IIpousBogHas ¢pyHK- | 00:40:00 01:09:16
uuu» 3aBepueHa / Independent
study of the topic “Derivative of a
function” completed

OTueT oTpaykaeT JOCTaTOUHO TUMIMUYHOE MOBeJleHNe CTYIeHTOB U ITI0Ka3bIBaeT,
yTo B Xome CPC o6ydJamoimnicss 03HaKOMMJICS C OTHMM MPUMEPOM I10 TEME U Cle-
JIaJI IBe TIOMBbITKY CHauy Tecta. [Ipy 9TOM JJis TIepBOit MOIbITKY ObUT BBIOPAH TECT
MIPOJIBMHYTOTO YPOBHS, a IJIST BTOPOJi MOMBITKM — 6a30BOro. COOTBETCTBEHHO, pe-
3ynbTaThl coctaBwin 55 % v 80 %. 3aTpaueHHOE BpeMs CyI[eCTBEHHO OT/IMYAETCS OT
MpOTHO3UpyeMoro. [Ipy 3ToOM OCHOBHOE BpeMsI ObLJIO MTOTPAUueHO Ha BbITIOTHEHVE
TEeCTOBBIX 3amaHuit. [TockombKy 115t Takoro Buga CPC aBTopusaiys He TpebyeTcs, B
MHQPOPMAIIMOHHOM XPaHWINIIE COXPAHSIIOTCS JaHHbIe 6e3 IPUBSI3KM K KOHKPETHO-
MY CTYZIEHTY, HO, BMECTe C TeéM, IT03BOJISIIONIE OIEHUTD B 11€JIOM BOCTPe6OBaHHOCTD
TeX WIN UHBIX PeCyPCOB, YCIIEIIHOCTD BBITTOTHEHMS] TECTOBBIX 3aJlaHNii, BpeMsI pa-
60ThI ¢ MIM-accuCTeHTOM 1O Kaskgomy pecypcy. Ha ocHOBe aTux JaHHBIX (GopmMu-
PYIOTCSI OTUETBI [JIs TIpernofaBaTess (CM. ganee GYHKIMOHAIbHbIE BO3MOKHOCTYU
NWN-accucreHra).

Anroputm nopaep;kku CPC B cooTBeTcTBMYU ¢ rpadMKOM y4eGHOro Impo-
mecca. Tak ke, Kak ¥ B IpeIbIAYIIEM cydae, aifOPUTM 6asupyeTcs Ha quajiore
¢ oOyyaromuMcs, KOTOpbIii caM BbicTpanuBaeT ciieHapuit CPC. Ho B maHHOM Ciy-
Yyae CTyIEeHT — 3TO aBTOPU30BaHHLIN I10/Ib30BaTeNb, U B3aumopeictaue ¢ U-mo-
MOIIHMKOM OIMPAETCS Ha JaHHbIe ero I1(pPoBOro ciaena ¢ yueToM OTpaHMUYeHM
rpadpuka CPC 1o KoHKpeTHO nucuuruinHe. Ilox cobmionennem rpaduka ganee
MTOHMMAETCST OCYIIeCTBIeHMe 3aIIaHMPOBAHHBIX BUIOB yueOGHONM HesTeTbHOCTU
B pamkax CPC mo ucTteueHus 3apaHee OIpeieIeHHbIX CPOKOB (TO €CThb, HE TOJIBKO
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B OIpeJeneHHble TIepMOAbl BpeMeHM, HO U TOCPOUHO). [lepexon K caMOCTOSITeNb-
HOVi paboTe 110 OUepeHO TeMe He JOITycKaeTcsl 6e3 BhIMOMHEHMS 3aJaHMit (B TOM
Ylciie, TeCTOBBIX) TI0 MPeAIIeCcTBYIOIMM TeMaM Ha omnpefeeHHOM YpOBHe, yCTa-
HaB/IMBAaeMOM TpemnofaBaTeynieM. [ MTIOCTpallUM aJITOPUTMa MCIOIb30BaH, B
YaCTHOCTM, KOHKPETHBII 1opor 75 %. OmHaKo, B 00IIeM cTydae OH MOKET yCTaHaB-
JIMBATHCSI UHAMBUAYAJIBHO, a TAKKe B 3aBUCMMOCTY OT KOHKPETHO TeMbl U CJIOXK-
HOCTM 3aaHMii. JJOIOTHUTENIbHO MOXKET YCTAaHABAMBATBCS OTpaHMuYeHue IJ1sl po-
IO/DKUTEbHOCTY TeCTUPOBAHMS U YMCIa BO3MOYKHBIX MOTIBITOK.

Illar 1. Ananus cobmiopenus crygenToM rpaduka CPC. Ecmu «ga», To mepexoq,
K LTy 3, MHAue K 1ary 2.

IIar 2. ITouck mepBoi TeMbl (HauMMHasI C Havasia IepevHs TeM), 10 KOTOPOJi Ha
JAHHBI/I MOMEHT peaau30BaHbl He B IMOJTHOM OObeMe TaKkue BUAbI yUeOHOI mes-
TeJIbHOCTH, KaK BBITIOTHEHME 3alaHNil U NIPOXOXKIeHMe TecTupoBanus. Ecin Takas
Tema HaliJieHa, TO Iepexon, K wary 4, uHaue K mwary 3.

IlIar 3. ITouick Tembl CPC B COOTBETCTBUM C IpadMKOM yueOHOro mpoiiecca.

Illar 4. IIpenJioskeHMe MPOBEPUTHh CBOIO TOTOBHOCTh K OCBOEHUIO TeMbl. Eciu
«JIa», TO TIepexoy K mary 5, MHave K mary 8.

Illar 5. ITowlemoBaTeabHOE TPEIOCTaB/IeHME TECTOBBIX 3aJaHuii, 06paboTKa
OTBETOB, BBIBOJ, pe3y/ibTaTa, NpeAjiokeHe MOBTOPUTh IMpeJIeCTBYIOIIE TeMBbI.
Ecnu «ga», To epexof K mary 6, MHaue K mary 8.

Illar 6. [IpemocTaBieHe Ha BHIOOP CTYIEHTa TEOPETUUECKOTO MaTepuaia u
MIPUMEPOB BBITIOJTHEHUST 3aJaHUIi JJIT TOBTOPEHMS MPefIIeCTBYIOIIUX TeM C yKa-
3aHMeM MPOTHO3MPYyeMOro (OpMeHTUPOBOUYHOT0) BpeMeHU /15 u3ydeHusi. CTereHb
MTOAPOOHOCTY U3JIOKEHMSI, YPOBEHD CIIOKHOCTY U KOJIMUECTBO IIPUMEPOB YKa3bIBa-
eT 00yJarIuics.

Illar 7. [IpengnoskeHue MOBTOPHO MPOBEPUTh TOTOBHOCTh K M3YUEHUIO TEMBbI.
Ecnu «ma», To mepexop, K 1ary 5, uHaue K mary 8.

Illar 8. [penyiokeHye BbIOPATh OMpeaeNeHHbI pecypc o TeMe (TeopeTude-
CKUit MaTepual, IpyuMep BbITIOTHEHMS 3a/IaHNIA, 3a[JlaHIe, TEeCT).

IlIar 9. ITpenoskeHne BbIOPATh CTENEHb IMTOAPOOHOCTU MU3JIOKEHUS ([IJIsI Teope-
TUYECKOTO MaTepuasia 1 IpumMepa) ¥ ypoBeHb CJIOKHOCTMU.

IlIar 10. ITpegocTaBiieHMe pecypca ¢ BBIOPAaHHBIMYU CTYIEHTOM XapaKTepUCTH -
KaMM U yKa3aHueM TIPOrHO3UPyeMoro (OpMeHTUPOBOYHOI0) BpeMeHU [IJisl u3yue-
Hus (BbITosiHeHUsT). Eciu Ha mrare 8 6bI1 BBIGPAH TECT, TO IO 3aBePIIEHNUY BBIBOT,
pesynbraTa 06paboTKM OTBETOB.

Ilar 11. AHanu3 BeINIOIHEHMS 3aJaHUI TT0 TeMe. Eciiu pe3yabTaThl HUKe 0Po-
TrOBOTO YPOBHSI, I€pexop, K mary 12, nHauve Kk mary 13.

ITar 12. [Ipenyioxxkenne nponomkutb CPC mo teme. Ecnu «ga», TO mepexof K
miary 8, MHaue K mary 13.

Illar 13. Berumcienue utorosoro 6ania 3a CPC mo dopmyiie, mpeaaoskeHHOM
TpenofiaBaTesieM.

IIar 14. BeiBog otueTa 1o pesynbraTaM CPC 1 3aBepiiieHue auanora.
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B kauecTBe IOMOIHEHUS] OTMETUM, YTO NPUBEAEHHBI aJfTOPUTM IO3BOJSIET
MO IEPKUBATh YUEOHYIO AESITELHOCTh KaK B paMKaxX OBIIEro Jjisi BCEX CTYAEHTOB
rpaduka yue6HOro Ipoliecca, Tak U B CIyuyae MHIMBUAYATbHBIX IPa(yKOB, KOTOpbIE
ucronb3yet VIM-accUCTeHT IPY B3aMMOIE€ICTBYY C OTIpeie/IeHHbIM 00YYaIOMIIMCSI.

B Tabnuiie 4 mpuBemeH mpuMep otdeTa 1o pesynbratram CPC mpu mommepskke
VH-accucTeHTa HA MOMEHT M3yUeHUs TeMblI «[Ipon3BomHast GYHKIMNU» B YCIOBUSX,
Korga Tpebyercs cobmomaTh rpaduk yue6Horo mpoiecca. [IpernogaBaTenb OLeHNU-
BaeT CPC 1o ynpouieHHo# cxeme. YUUTBHIBAETCS TOJBKO TOCTVKeHMe ropora 75 %
T10 pe3y/bTaTaM TeCTUPOBAHMS U BBIOPAHHbIN YPOBEHb CJIOKHOCTY TecTa. Bpems Ha
BBITIOJIHEHNE TeCTOBBIX 3aaHUIi He orpaHMuUMBaeTcsl. TpeM ypOBHSIM CIOKHOCTU
TPV JOCTVSKEHUM TTOPOTa COOTBETCTBYIOT OIeHKM 3, 4, 5 6a/1oB. B ciryuae Heco6:110-
nmenus rpaduka CPC olleHKa CHMKAeTCs Ha OAVIH OaJll.

Tabnuua 4
[Ipumep orueTa
Table 4
Sample report
Bpems / Time
HevicTBue / Action Pesynwrar / Result e dakr /
THO3 /
Estimated Fact
Ananmus  cobmiomenusi  rpadwuka | Het / No
CPC / Analysis of adherence to the
independent study schedule
ITouck TeMbl, 1O KOTOPOJi He BbI- [[Ipesen ¥ HeNpepbIBHOCTb (QYHKIUM /
nonnena CPC / Search for a topic for | Limit and continuity of a function
which the independent study schedule
has not been completed
IIpennoskeHne MpoOBepuUTh TOTOB- |[a/ Yes
HOCTb K BoIntoniHeHuto CPC / Proposal
to check readiness for independent
study
OTBeThl Ha Bompockl Tecta /|70% 00:15:00 |00:24:35
Answering test questions
[IpennoskeHne MOBTOPUTH mpenuie- | Het / No
cTByIomye TeMsl / Proposal to review
previous topics
Boi6op pecypca / Select the resource | Teopetnueckuii maTepuai, npumep (2) /
Theoretical material, case study (2)
Boibop cremenu moppobHoctu u | KpaTtko, 6a30Bblit ypoBeHb / Brief, basic
ypoBHs ciioskHOCTH / Select the level | level
of detail and difficulty
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Visy4yeHue TeopeTuueckoro MaTepu-
ana / The theoretical material study

ITpocmorp BeinonHeH / Viewing completed

00:20:00

00:07:05

Vzyuenne npumepos / Case study

ITpocmorp BeinonHeH / Viewing completed

00:10:00

00:16:10

AHanm3  BBINIOJIHEHUST — 3aJaHUi
no teme / Analysis of assignment

completion on the topic

0%
Tect He BbIGUpancs / The test was not
selected

Boi6op nponomkennst CPC / Select a
continuation of the independent study

Ha/ Yes

Bo160p pecypca / Select the resource

Tect / Test

Boi6op ypoBHs cnoskHOcTM / Select
the difficulty level

basoBblit ypoBeHb / Basic level

OTBeTbl Ha BOMpPOCHI Tecrta /

Answering test questions

70 %

00:15:00

00:32:40

Boi6op nponomkenust CPC / Select a
continuation of the independent study

Ia/ Yes

Boi6op pecypca / Select the resource

Ipumep (5) / Case study (5)

BbiGop cTereHM TMOAPOOGHOCTU U
ypoBHs cyioskHOCTY / Select the level
of detail and difficulty

IMoppo6Ho, 6a30BbIii ypoBeHb / Detailed,
basic level

V3zyuyenne npumepos / Case study

ITpocmorp BeinonHeH / Viewing completed

01:15:00

01:26:10

AHanmu3  BBITIOJIHEHMS  3aJaHUiL
no teme / Analysis of assignment

completion on the topic

70 %

Boi6op nponomkenus CPC / Select a
continuation of the independent study

Ia/ Yes

Bo160p pecypca / Select the resource

Tect / Test

Boi6op ypoBHs cioskHOCcTM / Select
the difficulty level

Ba3oBblit ypoBeHb / Basic level

OTBeThl Ha BOIPOCHI Tecra /

Answering test questions

80 %

00:15:00

00:25:00

Bri6op npomormkenns: CPC / Select a
continuation of the independent study

Het / No

Uroro / Total

CPC o Teme «IIpenen u HenpepbIB-
HOCTH QYHKIMM» BbINO/IHEeHa. Tor 2
6asu1a. Bel Moskere npuctynuts K CPC
no teme «IIpousBogHas GpyHKIMN» /
The independent study of the topic “Limit
and Continuity of a Function” completed.
Your total score is 2 points. You can now
proceed to the independent study of the
topic “Derivative of a Function”

02:30:00

03:11:40
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B sToM mpumepe paccMOTpeHO B3auMogelicTBue ¢ MM-acCucTeHTOM aBTOPU-
30BaHHOTIO MOJb30BaTess (00yuaminerocst). [Io3ToMmy B OT/IMdye OT ITePBOTO aJiro-
puUTMa B MHMOPMaIMOHHOE XpaHWINIIEe GYOYT 3aHeCceHbl JaHHbIe, OTpasKaloIIye
0COOEHHOCTM OOpallleHysT K IUIaKTUUEeCKMM MaTepyanaM OIpelesIeHHOro, 3ape-
TYCTPUPOBAHHOTO B CUCTEME, CTy[IeHTa. DTU TaHHbIE IT03BOJISIOT GOPMUPOBATD OT-
YeTbl 110 MCIIOb30BaHMIO PAa3IMYHbIX PECYPCOB, a TAKKe OTIIPABJISITh OllepaTUBHbIE
yYBeIIOMJIEHMS T10 COBTIONEHNIO I'padMKa yIeOHOTO Mpollecca Kak IJ1sl perogaBaTe-
Jisl, TaK U 1151 CTyJeHTa.

DYHKYUOHANbHYBIE 803MOMCHOCMU MH-accucmenmos dns noddepxicku CPC

VTak, ocHOBHbIe 0COOeHHOCTM MM-acCUCTeHTa 3aK/ITIOUAIOTCS B CJIETYIOIEM.
IMognepskka rpenofaBaTesist U CTYAEeHTOB ONMMPAEeTCs Ha MCIOIb30BaHMe TIPOIIe]-
IIeil 9KCIIePTHYIO OIeHKY 6a3bl 3HAHWI ITPeIMeTHON 00acTy, MpeACcTaBIeHHON
KOMILJIEKCOM BapMaTUBHBIX OUAAKTUUYECKUX MaTepuanoB. MM-accucTeHT B Xone
CBOEro B3aMMOJIEICTBMSI CO CTYIEHTOM OCYIIECTBJSET cOOp JAaHHBIX HU(POBOTO
cTefa 00yJaroNMxCcst, KOTOPbIe OTPasKalOT 0COOEHHOCTM UX YUEOHOI TesITeTbHOCTHA.
AHanu3 3TUX JaHHbBIX MTO3BOJISIET MpernoaaBaTento npu noaaepxkke N-accucrenTta
CBOEBpPEMEHHO KOPPeKTUPOBaTh Kak cieHapuu CPC, Tak 1 comepskaHue OUOAKTU-
YyeCKMX MaTepuasos.

IJIsT TpOeKTUPOBAHMS U MOCceayloleii paspaborku MHM-accucreHTa B pam-
Kax BbliesieHHbIX HaMu cuieHapueB CPC 1 alropUTMOB MOAIEPIKKY 00YJaroIX-
cs1 OBLIM BbIZIEJIEHBI Cleayioniye GyHKIMOHAIbHbIE BO3MOKHOCTM M -accucTeHTa,
obecrieurnBalolye COMPOBOXKIEHNE KaK IperoaaBareneii, oprauusymommx CPC, Tak
Y CTY[IEHTOB, BBITIOJTHSIONMX 3Ty PAbOTY.

OyHKIMOHA/IbHbIE BO3MOXKHOCTH JIJIs TIpernoiaBaTesiei:

e IlnaHupoBaHMe TeMaTuyeckoro riaHa-rpaguka CPC 1o AMcUUIIIMHE, KaK
006111er0, TaK 1 [JIs1 OTAEIbHBIX 00yUaIOMXCs (B YaCTHOCTH, IIPU IepeBojie, BOCCTa-
HOBJIEHUM TIOC/Ie OTYMCIEeHMS, BBIXO/e U3 aKaJleMueCckoro OTITycKa U Jip.).

e TeHepalus, pefakTUPOBaHME U COXpaHEHNe BapMaTUBHBIX 0OPa30BaTelb-
HBIX PeCypCOB: TeOpeTUUYECKUX MaTepuaioB, IPMMepOB BbITIOTHEHNS 3alaHIA, 3a-
IaHMI1 OJ1s1 IPOBepPKM IIperoaaBaTeeM, TeCTOBbIX 3aJaHuii OJIsI aBTOMAaTU4YeCKO
MIPOBEPKM.

o (CosnmaHue, pefakTUpoBaHue u coxpaHenue cueHapues CPC.

e ABTOMaTHyeckasi MpoBepKa U COXpaHeHMe pPe3y/JbTaTOB BBIMIOJIHEHUS Te-
CTOBbBIX 3aJaHUIA.

e 3arpyska U coxpaHeHMe pe3yJbTaTOB IIPOBEPKU 3aaHmii ITperofaBaTeneM.

e [IIpemocTaBieHMe 06paTHOI CBSI3M CTYIEHTAM I10 pe3y/ibTaTaM BbITIOJHE-
HUS 3aJaHUIA.

o IlomyueHue yBeqoOMJIEHNIT O COOTIONEHNUI/HAPYIIIEHUN CTYIeHTaMy rpapu-
ka CPC B 11eJIOM U B pa3pe3e pasjInYHbIX BUIOB 3aIUIaHMPOBAHHOI YUeOHOIT mes-
TEeJIbHOCTH.

e [lomyuyeHue BOIpoca OT CTy[I€HTa, COXpaHeHye B 6a3e JaHHbIX.

e TeHepalys, pegakTMpoBaHMe, COXpaHeHMe U MPefoCTaBleHNe CTYHeHTY
OTBeTa Ha BOIPOC.
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e IlosydeHre OTYETOB (CBOAHBIX VIV AJISI OTAEIbHBIX 00yJaronuxcs) 06 06-
palieHusIX K OTIeIbHbIM 00pa3oBaTeIbHbIM PeCYypcaMm, O pe3yIbTaTax BhITIOTHEHMS
¥ BAIMIHOCTH TECTOBBIX 3aaHMi1, 0 cobmopeHuu rpadpuka CPC, o uactoTe obpatie-
HMS C BOMPOCAaMU K MMpernojaBaTeo.

OyHKIMOHATbHbIE BO3MOXKHOCTH JIJISI CTYIEeHTOB:

e [InanupoBaHMe MHAMBUIYaIbHOTO rpaduka CPC Ha ompeneneHHbII ITepu-
on.

e [IpocMOTp TeopeTMUeCKMX MaTepuaiOB U MPUMEPOB BbIMIOJIHEHMS 3aja-
HUIA.

e BbIMmonHeHMe TeCTOBBIX 3aJaHMII C TOTyUYeHMeM 06paTHOI CBSI3U O Pe3yilb-
TaTax BbIMIOJTHEHMS 3a/IaHMi1 B 11€JI0M U B pa3pese OT/e/IbHbIX BOITPOCOB.

e TlomyuyeHne 06paTHO CBSI3M O Pe3yabTATAX BBITOIHEHMS 3aJaHNi1, IPOBe-
PEHHbBIX TTpernogaBaTeaeM.

e TlomyuyeHue yBegomieHuit o xone BoinosnHeHusst CPC B cOOTBeTCTBMM C 06-
IIVIM MJIY MTHAVBUIYaJIbHBIM IPadMKOM M OVKAAIINX KOHTPOIbHBIX CPOKAX.

e OrnpaBka Bompoca MM-accuCTeHTy 1 omyueHre TeOpeTUUeCKoro MaTepu-
asna M/Miau TIpyuMepa BbITIOTHEHMS 3aIaHNSI.

e OTmpaBKa Bompoca MpenoaBaTesiio 1 MojiyueHne OTBeTa.

e IlosydeHue oT4eTOB 06 OOpAIEHMSIX K OTAEIbHBIM 00pa30BaTEIbHbIM pe-
cypcam, 0 pe3y/bTaTax BBIITOJIHEHMS 3aaHuii, 0 cobmopennu rpaduka CPC (abco-
JIIOTHBIE TI0Ka3aTeu U B CPaBHEHUM C MeAMaHHbIMY 3HaUeHUSIMMN).

CrerneHb BOCTPEOOBAHHOCTY MPEICTABIEHHBIX (PYHKIVOHATbHBIX BO3MOKHO-
crelt M-accucTeHTa B YaCTH reHepanyuy 06pa3oBaTeIbHbIX PECYPCOB Oblia BhISB-
JIeHa B Xojie c60opa 1 aHaIM3a JaHHBIX 110 MICTIOTb30BaHMIO TeHEPATUBHBIX MOJEJIe
MpenogaBaTesissMu U cTyaeHTaMu. Ilpyu aTom (pyHKIMOHAN IJisg obecrieueHus: 00-
PaTHOI CBSI3U SIBJISIETCST BIIOJIHE TPAIMIIMOHHBIM JJISI aBTOMATU3MPOBAHHBIX 00Y-
YaloUIUX CUCTEM.

[TIpuMeuvaHue: peanmsanys TpPeNCTaBIEHHBIX Bbillle (QYHKIMOHAIbHBIX BO3-
MokHOCTel i V-accucTeHTa HEBO3MOXKHA 6e3 yuacTus ellle ONHOI KaTeropuu
MOb30BaTeNeN, a MMEeHHO, aIMUHUCTPATOPOB. VIX AeiiCTBUSI CBSI3aHbI HE TOJIBKO
C permcrpalueil Tmonab3oBaTeseif, afMUHUCTPUPOBAHMEM 0a3 MaHHBIX, obecre-
yeHMeM 06e30IMacHOCTM M APYTUMMU TPAAUIIMOHHBIMM 3aJadaMy COITPOBOKIEHMS
MHGOPMAIIMOHHBIX CMCTeM. B mepByIo ouepenb, MOIb30BaTeNM C IIpaBaMiu aiMu-
HUCTpATOpPa NOAAePXKMBAIOT HAJIeXKHOE MOAK/II0OUeHe K TeHePaTUBHBIM MOZESIM,
KOHCTPYUPYIOT ¥ CBOEBPEMEHHO OOHOBJISIIOT MIA6GIOHBI 3aTTPOCOB (ITPOMIITOB), KO-
TOpBIE TOTMOTHSIIOTCS KOHKPETHBIMM JaHHBIMU, 06 pa3yIOIIMU TIOTHOI€HHbI KOH-
TEKCT [IJIs1 TeHepaluu 06pa3oBaTeTbHbIX PeCypCOB.

K Hacrosimemy BpeMeHM OIMCAHHbIE BbIlIe (PYHKIIMOHATbHbIE BO3SMOXKHOCTU
NN-accucTteHTa peaan3oBaHbl B paMKaxX MPOTOTUIIA, TeCTUPYEMOIro Ha IpuMepe
IVCUMUIUIVH, YKa3aHHbBIX BbIllle. DTO OBYXKOMIIOHEHTHAs CUCTEMa, BKIIOUAIOLIAsT
BeO-IIPWIOSKeHMe IJ1s1 TIpeIoiaBaTessl U TejerpaM-00T Ijisl CTyoeHTOB. VX 06beny-
HsIeT ob1ee MHPOPMAIMOHHOE XPAaHWINIIE, B KOTOPOM COCPEAOTOUYEHBI HE TOITbKO
NpeBapUTe/IbHO CreHepupoBaHHble (IIPM y4yacTUM IIpernojaBaTens) AUAaKTuye-
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CKye MaTepuasibl, HO ¥ OlepaTUBHbIE JaHHbIe HUGPOBOTO CIefa CTYAEeHTOB IPuU

pabote ¢ TeslerpaM-60TOM: KaKoii 00pa3oBaTeIbHbI pecypc, KOrma U ¢ KaKuM pe-

3y/IbTaTOM (ZIJISI TECTOBBIX 3aaHMiT) MCIIOIb30BaI KOHKPETHBI 00yUaromuiics.
Ipakmuueckasa anpobayus UH-accucmenma

[t mpoBepky QYHKIIMOHATBHBIX BO3SMOKHOCTEl IIPOTOTUIIA U Pa3BEJOYHOTO
aHa/IM3a BOCTPeOOBAaHHOCTH pasinuHbIX cueHapueB CPC 1 06pa3oBaTeIbHbIX pe-
CYPCOB OIpeNe/IeHHOTO TUIla ObLIa OCYHIeCTBIeHA OMBITHO-3KCIIepUMeHTaIbHAS
paboTa, B XO[Ie KOTOPOi CTyZeHTaM ObLI0 MPeIa0sKeHO BBITIOIHSATh 3aJaHus IJIs
CaMOCTOSITeNIbHOI paboThl ¢ momonibio M-accuctenTa. [IJ1s 9TOI YacTy UCCIen0-
BaHMS [JIaBHBIM SIBJISIICS COOP M aHAIM3 JaHHBIX MEGPOBOTO C/iefia CTYIEeHTOB P
B3aMMOJEeCTBUM ¢ mporpaMmorii. Kak BugHO 13 Tabnui] 3 u 4, B MHGOPMAIMOH-
HOM XpaHMJINIIE COXPAHSIIOTCS JaHHbIe, [T03BOJISIIOIIME [TOTYUYUTD ITOTHYI0 KAPTUHY
0 XapakTepe CaMOCTOSTENbHOI paboThl KaK OTAENbHBIX CTYIEHTOB, TaK U OIpese-
JIEHHBIX Ipymil. Ha ocHOBaHMM aHa/iM3a JAHHBIX ObUIM BbIAEIEHbI CTATUCTUUECKA
3HauMMble (p < 0.05) 3aKOHOMEPHOCTHU, 001IIe )i 06eUX AUCIUIIINH. OHU 3aKITI0-
YaloTCs B cyieAyiomieM: 1) mpyMepsl BhIIOTHEHMS 3aJaHni1 601ee BOCTpe6OBaHbI 110
CpPaBHEHMIO C TEOPETUYECKMMU MaTepuaaamu (B 3,6 pasa); 2) CylleCcTByeT npsiMmast
KOppeJSIMOHHAST 3aBUCUMOCTD (Ko3huuyeHT Koppesiuyy 0.77) MexXIy ITpoaoi-
SKUTEIbHOCTBIO CeaHca 0 U3yUYeHUI0 IPUMEePOB U pe3yabTaTaMy BbITIOJTHEHUS 3a-
nanunii; 3) nannuatusHas CPC 6osee mpenrouyTuTesbHa mo cpaBHeHuto ¢ CPC 1o
rpaduky yue6HOrO mpoiiecca (B 5,2 pasa).

JonomHUTENBHO I/ OI[eHKU MoMHoIleHHOCTH niognepskku CPC UM -accucTten-
TOM B KOHIIE€ 3KCIIEPMMEHTA ObUIO MPOBEIEHO aHOHMMHOE aHKETMPOBAHME CTY-
IeHTOB ¢ Bompocamu: 1) Micrnonb3oBanu nu Bel B gononHeHne K VM-acCUCTeHTY
IOCTYyIHbIE reHepaTUBHbIE Moaenu B mpouecce CPC? 2) Ecnu «ga», To a) 4151 BBITION -
HeHMsI 3a1aHus, 0) IJ1S reHepaluy TeOpPeTUUeCKOro MaTepuaa, B) 1Jist 00bICHEeHMUS
BBITTOJIHEHMS 3afaHus. Pe3ynbTaTsl aHaIM3a MOyYeHHbIX JaHHbBIX TTOKa3aJin, 4YTO B
1esiom Bo3MoxkHocTelt M -accuctenTa i noanepskky CPC oka3aioch JOCTaTOYHO
- IOTIOJIHUTENIbHO MCITOb30BaJIM reHepaTuBHbIe Mopaenu 17 crymeHToB u3 97 (17,5
%). IIpu 3TOM TOJIBKO ABYX CTYAEHTOB M3 3TOr0 YM(JIa MHTEPECOBAJIO MOTydYeHNne
IOTIOTHUTENbHOTO OObSICHEHME, OCTAIbHBIX JKe — BBIIIOJIHEHHOE 3a/laHMe.

O6cyxaeHue

Vcronb3oBaHMe reHepaTUBHBIX HEMPOCETEBBIX MOl IJis TeHepanuu 06-
Pa30BaTeJIbHOTO KOHTEHTa CTaJ0 IMPaKTUUeCcKu IMOBCeOHEBHOM IPaKTUKOI Kak
IJIS1 TIeJaroroBs, Tak U AJis oOydaroiuxcs. B cBoeit pa6oTe Mbl OTTaJIKUBAINUCh OT
Meii, peaan30BaHHbIX B IIaTdOpMe /151 CO3MaHmst oHlaitH KypcoB GAIDE (oT aHII.
Generative Al for Instructional Development and Education) (E. Dickey, A. Bejarano
[34]). OmHako Hall TOAXOA, OT/IMYaeTCs KOHKpeTusauueii cueHapues CPC, a Takke
OCOOEHHOCTSIMM JIeTaaM3aIMM aArOPUTMOB B3aumoeiicTBust MM -accucreHTa u ¢
nperiogaBaTeseM, i CO CTYIeHTOM.

IIpoBenmeHHOE MCCaenOBaHMe ObIIO OCHOBAHO Ha IPEINOI0KEeHUM O TOM, UTO
06pa3oBaTebHBIN MOTEHIMAT TeHePATUBHBIX MOJeNIeil MOKHO PAacKpbITh Oojee
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TIOJTHO U MCITOIb30BaTh 1j1s1 moamepskku CPC, eciu meparor 6ymeT ogHOBPEMEHHO
IJIaBHBIM UJIE0JIOTOM U IKCIIePTOM B Ipoliecce TpoekTupoBaHust MM -accucreHTa.
Ho nipu aToM oH 6ymeT ocBOGOXKIEH OT 3HAHMS TEXHUUECKUX HeTajeil ero peanu-
3aluy. ITO TOJIOKEHMEe TIOCTYKMUIO OCHOBOI ISl BhIGOpa mpodeccroHaIbHOTO
KOHCTPYMPOBaHMS IIAa6GIOHOB 3aIlIPOCOB K MOJEISIM, KOTOpbIE YK€ B XOMe MMUaio-
ra ¢ Uli-accucTeHTOM Iefaror Mpu skeJlaHuM HaTlO/MHSIeT KOHKPETHBIMY TaHHBIMU.
Hampumep, 1eneBast ayquTOpys MOXKET BHOCUTBCS B IIAOJOH aBTOMATUUECKH, M3
Y4e6HOTO IUIaHa VI C YTOUHEHMEM, KOTOPOE TIPEeroiaBaTe/ib MOXeT chOpMYIUPO-
BaTh B IIPOU3BOJIbHOI (hopMe («IIPOABUHYThIE CTYAEHTBI» MUY, HA060POT, «cIabbie
CTYIeHTbI» U T. 11.). [lasiee, ipeajiaraemMblii TOAXOZ, TIO3BOJISIET CAENATh AUIaKTUUe-
ckoe obecrieuenne WM-MOMOUTHMKA TTO-HACTOSIMIEMY <«KMBBIM», OOHOBJIIEMbBIM B
3aBYCHMOCTH OT €T0 BIMIHOCTYU (IJISI TECTOBBIX 3aJaHNii), BOCTPeOOBAHHOCTY U
3(pheKTUBHOCTHM, KOTOPbIE OLIEHUBAIOTCS 110 JAHHBIM IIM(PPOBOTO CIea CTYI€HTOB.
CooTBeTcTBYOIIAs MHMOPMAIVS He TOJTbKO OTOOPaKaeTCsT B COOOIIEHMSIX, HallpaB-
nsgeMbiX V-accuUCTeHTOM TpenofaBaTesiio, HO M aBTOMaTUUeCKU [TOTO/IHSIeT Iia-
6JI0H 3aIIpoca Ha KOppeKLuio (06HOBJIeHIe) 060pa30BaTebHBIX PECYPCOB.

Takum 06pa3oM, MbI MCXOAVMM M3 TOTO, YTO MMEHHO IeJaror onpeesseT Moji-
XOJIbI, METOZbI I METOIMKY JOCTMKEHMSI 00pa30BaTeIbHBIX IeJIei, BBITTOMHSIET 9KC-
1epTu3y pe3ynbTaToOB reHepaln. IMeHHO OH, a He reHepaTMBHAasI MOZENb, BBICTY-
IaeT MPOEKTUPOBIIMKOM, MOIepaTOPOM ¥ HanboIee aBTOPUTETHOM MHCTaHIIe! B
06paTHOI CBSI3N.

CnemyeT OTMETUTb, UTO MPUHIIUIIMATBHOM 0COOGEHHOCTHIO HAIlero MOIXoaa K
npoekTrpoBaHuio -accucTeHTa SIBJSETCS MHTerpalus B paMKax eSMHOM C1cTe-
MbI (PaKTUUECK!M ABYX MIOMOUIHMKOB — U JIJIST TTPEITOIaBaTesIs, U IJIs CTyIeHTa.

[lepBbiii MoOMoraet mpemnogasaTeio ynpas/iasaTb CPC, BK/IWOUYAsICh B pelleHue
BCero KOHBeliepa KaacCUUYeCKux yrpaBjieHueCKUX 3aau — OT IMIOMOIIIY B TJIaHUPO-
BaHUM U CO3JaHUM OTBEYAIOIINX 06pa30BaTeIbHBIM IIEISIM 3JIEKTPOHHBIX pecyp-
COB JIO aHa/IM3a JaHHBIX MOHUTOPYHIA CAMOCTOSITE/IbHOI pPaGOThI /1T BBISIBJIEHMS
BO3HMKAIOMIVX MPO6JIeM, OTIepaTUBHOTO MHGOPMUPOBAHMS 0 HUX ITPEeIoJaBaTest
" BBIPAOOTKM pEKOMEHIALMI 10 UX PeIleHNI0. T PeKOMEHIAUUY MOTYT ObITh
CBSI3aHBI KaK ¢ HEOOXOOMMOCTBIO TOPAOOTKY MMEIOIIMXCS AUIAKTUIECKUX MaTepy-
aJIOB WJIM reHepaliy HOBBIX (HallpuMep, B Cyuae BbISIBJIeHUST HeBaIUIHbIX TECTO-
BBIX 3a/IaHMIT), TaK U C 1IeJIeco06pasHOCThI0 KoppeKiuyu rpaduka CPC B meysoM mian
ILJISI OTOENbHBIX CTYJEHTOB.

BTOpOii KOMIIOHEHT CUCTEMbI, TOMOITHUK CTYIeHTa, MOJIepsKMBast CaMOCTOSI -
TEJbHYI0 MO3HABATEIbHYIO AESITeTbHOCTh 00YyUAIONIMXCSI, B IIEJIOM OCTaBIISIET UX (B
coepsKaTebHOM IJIaHe) B paMKax uMeHHO Toy CPC, KoTopasi peKOMeHI0BaHa Ipe-
nogasateneM. [IpeumyiectBoMm Takoro MM-accucTteHTa SIBJsSIETCS MPO3PauyHOCTb
MyTei DOCTMKeHMsT 06pa30BaTeNbHbBIX 1le/ieif ¥ MPOrHO3UPYEeMOCTb Pe3y/lIbTaToB,
6;aromapsi OnpeneeHHOCTM aJTOPUTMOB B3aMMOEICTBUS CTYAEeHTa C CUCTEMOIA.
C mIpyroii CTOPOHBI, YIIOMSIHYTbIe PAMKM HYKHBI JIUIIIb JIJISI TOTO, YTOOBI 06€CTIeUNTh
IOCTVDKEHMe 6a30BbIX, MMHMMAJIbHbBIX, 00pa30BaTeIbHBIX PE3YIbTATOB, ITOCKOIb-
KY TOJIKO CaMM OOydYalol[yecss MOT'YT OTPAHMUYUTh ce6sI B BbIOOpE MOIOJIHUTEb-
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HBIX 00Pa30BaTeIbHbIX PECYPCOB, B TOM, UTOOBI 3aTpauyuBaTh OOJIbIINE VIV MEHb-
1e BpeMeH Ha camoobpasoBaHue. O6paTHast CBSI3b C MPEIoaBaTeeM, BKIOUast
MHGOPMAIIMIO O BOCTPe6OBaHHOCTM KOHTEHTA ¥ OIlepaTUBHOI TreHepalyy OTBETOB
Ha JTOIMOJIHUTEIbHbIE BOIIPOCHI, MIOBBIIIAET CYObeKTHOCTb OOYUAIOIIMXCS, Jeast UX
YYaCTHMKAMM TIpoliecca pasBUTHUS AMAAKTIUecKoro obecrevenust V-accucrenTa
KaK aJanTUBHOI 00yJaloIeii CCTeMbI.

Takum 06pasom, UM-accUCTEHT, IeiiCTBYS 10 alTPMOPY 3aJaHHbBIM aJITOPUTMAaM
M B paMKaxX 4eTKO 0003HAaueHHbIX TPaHUIl, peaan3yeT poib ITIOMOITHNKA TTpernoaa-
BaTeJsis, a He ero 3amMmeHsbl. [Ipy 3TOM 3Tu aJirTOPUTMBbI U TPAHUIIbI, @ TAKKe TUAAKTU-
yeckoe obecrieueHye Co3IaloTCs IIPY HEITOCPeICTBEHHOM YUaCTUY IIperoaBaTes.
OTO He TOJMBKO COXpPaHSIeT CYObeKTHOCTD ITeJJarora B yCIOBUSX MCITOIb30BAHUST TEX-
Hostoruii U1 B 06pa3oBaTeIbHOM IIPOLiecce, HO M YCUIMBAET ee 3a CUeT peau3alium
TperiofaBareseM B IBHOM BUE POJIM IKCIIepTa B IMPegMeTHO 06/1acTy, MeTomax
" MeToAuKax oOydyeHus. OTO, B CBOIO oyepeb, MOTUBUPYET K CAMOOOpa30BaHUIO
¥ CAMOPa3BUTUIO, 8 BO3MOXKHOCTb (U Take HeOOXOAMMOCTh) IKCIIePUMEHTUPOBATh
MIPU CO30aHUM OUAAKTUUECKUX MaTepUasoB ¢ momouibio U gaBiseTcs: ecTeCTBeH-
HBIM CTVIMYJIOM K ITPOSIBJIEHUIO KPEATUBHOCTY, TMOKOCTY Y KPUTUUECKOTO MBIIIIe-
HUSI.

3akK/lovyeHue

Habmogaemble TeHAEHIMN UCITOJIb30BaHMS FreHepPaTUBHbIX HEIPOCETEBBIX MO-
Ieneii B 06pa3oBaTeIbHOM ITPOLIECCe, K COSKaJIEHNIO, He BCETIA HOCST IMO3UTUBHBIN
xapakTtep. Mx 1mmpokast JOCTYITHOCTb, C OIHOV CTOPOHBI, U HEIIOHMMaHue (Iepeo-
1IeHKa, PaBHO KaK 1 HeI0OIeHKa) X BO3MOXKHOCTEIA, C APYroli CTOPOHBI, BeAYT, KaKk
CJIefICTBME, K TOMY, UTO TPAAUIMOHHbIE MPO6IeMbl IpUMeHeHUs MHGOPMaIOH-
HBIX TEXHOJIOTMI B 06pa3oBaHMUM He TOJbKO He PelIaloTCsl, HO Jaske MOIYT YCyTy-
6naThest. OMHO 13 TaKUX ITPO6JIeM SIBJISIETCS OIIpeieJieHe MecTa, POy efarora B
HOBBIX YUIOBMSIX 00pa30BaTeIbHOTO ITpollecca. iMeHHO B KOHTEKCTE ITOMCKa pelle-
HMIt 3TOV ITPo6IIeMBbI OBV TTOCTABJIEHBI M BOITPOCHI CCIeT0BAHMS.

OTBeuast Ha IepBbIM UCCIEOOBATEIbCKUIA BOMPOC, Mbl CBSI3a/M C TOHSITMEM
«M-accucTeHT» TaKoe IMMPOKO M3BECTHOE ITOHSITME KaK «aBTOMAaTM3MpPOBaHHAs
obyuaroriasi cucremMa». be3ycI0BHO, MCIOIb30BaHMe BO3MOXKHOCTEI METOIOB U
TexHOonoruin i, B 4aCTHOCTH, TeHEpPaTUBHBIX HEMPOCETEBbIX MOAENEN, TOMOraeT
pelieHnio MHOTUX 3a[a4 — OT TeHepauuyu M AMHAMUYECKOrOo OOHOBJIEHUSI Bapua-
TUBHBIX IUIAKTUUYECKMX MAaTepMaioB OO ITePCOHATM3UPOBAHHO MOAIePKKI yues-
HOJ mesiTebHOCTU. HO mpenjaraeMblii OOXOJ 3aBeIOMO OIMPAeTCs TOJbKO Ha
aBTOMATM3ALIMIO OTIpeeIeHHbIX QYHKIINIL, TO €CTb, OCTABJISIET IIPUHSITHE TIPUHIIV-
MMMAJIbHBIX pellleHNi ITe1arory.

Hajee, MCXOAs U3 MOJENM YIIPABJISIEMOI YIeOHO TesITeTbHOCTU, Mbl BbIIE/V-
JI PSILT, TUTIOBBIX CIIeHApMEB, KOTOPbIe CIY;KaT OCHOBOJA IJ1s1 11e/1eCO00pasHOro B3a-
MMogelicTBUS obyuaromuxcs ¢ MM-accucTeHTOM, HallpaBJIeHHOTO Ha JOCTVOKEeHYe
oTpeneIeHHOro 00pa3oBaTeIbHOTO pe3yibTraTa. be3ycJIoBHO, TaKue ClleHapuy HO-
CSIT PEKOMEHIaTeNbHbIN XapaKTep, ¥ CTYIEeHT MOXKeT BbIOPATh CBOIO TPAEKTOPUIO
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WY, B IPUHITUIIE, OTKA3aThCsI OT UCIONb30BaHMs MN-accuctenTa 1 o6paTUTLCS B
XOJie BBITIOTHEHMST 3a/TaHN i1 K JII000¥1 JOCTYITHOM reHepaTUBHOI MOe/IN HAMIPSIMYIO
IIJISI TIOJTyYeHUsI TOTOBOTO pelieHus . [I0THOCTbIO UCK/IIOUUTD TaKMe Caydyau, KOHed-
HO, HEBO3MOKHO. HO MOBBICUTH MOTUBAIIUIO K IOCTVDKEHUIO 3aTJTAHMPOBAHHBIX pe-
3yabTaTOB B paMKax cueHapusi CPC, npegnaraemoro M-accucTeHTOM, TOMOTAET
ero (CieHapust) MpO3pavyHOCTh C TOUKY 3PEHMS MPeIOCTaBIsIEMbIX 06pa30BaTeIb-
HBIX PeCypCOB ¥ OPMEHTMPOBOUHBIX 3aTPAT BpeMeHM Ha paboTy C HUMM.

Ha ocHoBe 0000IleHNsI OIbITA aBTOPOB II0 MCIOIb30BAHUIO Ie€HEepPaTUBHBIX
HeiipoceTeBbIX MOeJIeil I co3maHus 06pa3soBaTeIbHbIX PeCypCOB ObIT CIIPOEK-
TUPOBaH ¥ anpobupoBaH npototun MH-accucteHTa. B IByX ero KOMIIOHEHTAX, I0-
MOIIHMKAX MPernofaBaTeis U CTyeHTa, Oblla peaan3oBaHa MOJeTb aallTUBHOM
obyuaroleit C1UCTeMbl, BKIIOYAIOIIel BapMaTUBHOE OUAAKTHUECKOoe obecrieyeHne,
cueHapum CPC, aJiropuTMbl B3aMMOJECTBMSI C OOYUAIOMIMMMCS M IeJaroramu, a
TaKKe IMOACUCTEeMY IJ1s1 cOOpa M aHaaM3a JaHHbIX UG POoBOro wiena. EcrecTBeHHBIM
OTpaHMUYEHMEM IIPU peann3alyy MOIEIM BBICTYMAIOT 0COOEHHOCTM COmEpsKaHMS
CaMOCTOSITEJIbHOI paboThI 110 BHIOpAHHBIM ACIUILIMHAM (MaTeMaTuieckuii aHa-
13, KoMmmibioTepHble CeTM) ¥ KOHTUHTEHT CTYAEeHTOB (Miafiue Kypcbl). OgHako
MBI TT0JIaraeM, YTO 3Ta MOJeTb MOKET ObITh MacIITAOMPOBaHa U IJISI APYTUX yued-
HbBIX KYPCOB IIPU YCJI0BUM YTOUHEeHMS negaroramu creHapues CPC.

Amnpo06aiiys IpoTOTHUIIA He TOJIbKO [T0Ka3aJia ero BOCTpe60BaHHOCTh B KaUeCTBe
MHCTpyMeHTa Ajis1 noaaepxkku CPC, HO U Mo3Bo/inIa YBUAETh BO3SMOXHOCTU IJIsT
PasBUTHS IUIAKTUUECKOTO obecreueHus1. B mepByio ouepenb, 3TO TeHepauys M MH-
Terpaiys B CUCTeMY GOJIBIIIETO YMC/Ia MTPMMEPOB BBITIOTHEHNS 3aJaHNiT ¢ He06X0-
IVMBIMY OOBSICHEHUSIMU, a TAK’Ke KOHCTPYMPOBAaHME BOCTPEOOBAHHBIX Y CTYAEHTOB
PasIMUYHbBIX BApMaHTOB TMOKUX ciieHapueB CPC.

B kauecTBe npono/iskeHMs UCC/IeIOBaHMII B IEPBYIO ouepeb Mbl pacCMaTpuUBa-
€M BO3MOXHOCTM MHTerpauuu MM-accucreHTa ¢ rolocoBbIM ITOMOLIHMKOM [38], B
TOM UMCJIe U JIJIS1 €r0 VICTIOIb30BaHMsI 00YYaIOIMMUCS C OTPAaHUYEHHBIMM BO3MOMXK-
HOCTSIMM TI0 3peHuIo. [layiee, TpeGyeT CBOEro pelieHus MOCTPOeHe MHAVBUAYaATb-
HbIX TpadukoB CPC, yUMTHIBAIOIIMX HEOOXOIMMOCTb CUCTEMAaTUUECKOTO ITIOBTOpe-
HMS KJITHOUYEeBBIX ITOHSITUI U, B TO K€ BPEMSI, OTPaHMUEHHOCTb BpeMeHHbBIX PeCypCOB.
B 3TOM ke HampaBIeHUM JIEKUT pa3paboTKa IIPOrHO3HbBIX MOJIeeli IJIs IpeacKasa-
Hus yerrenHocty CPC B 3aBUCHMMOCTHM OT 0CO6eHHOCTel B3aumopeiictBus ¢ M-ac-
CUCTEHTOM, HEeSIBHO OTPaskeHHbIX B IIM(PPOBOM cienie, 1, Ipu He06XOOMMOCTH, aB-
TOMAaTUYECKOI KOPPEKIVY YUeOHOI NesITeTbHOCTH!.

He BbI3bIBaeT COMHEHMS, UTO Pa3BUTME BO3MOXXHOCTEI reHepaTUBHbBIX Heli-
pOCeTeBBIX MOAEIeN, Ui reHepaTuBHOro M, oueHb cepbe3HO BIMSIET HA 00pa3o0-
BaTeJIbHBII TIPOLIeCC B By3aX, M3MeHsIs IIpeicTaB/ieH e O poyin Teparora. [losTomy
MIpeCTaBIISIETCs], YTO OJHUM U3 BaXKHEMIIMX HampaBJIeHUli MCUXO0I0Tro-Te1aroru-
YeCKMX MCCIeI0OBaHMII CTAHOBUTCS M3yUeHMe ITeJarormueckux YCI0BUIL ¥ CTIOCO60B
opraHM3anyuy 06pa3oBaTENILHOTO IMpoIlecca ¢ MPUMEHEHNEM METOHOB U TEXHOJIO-
ruit UM, HO Tipu 9TOM 06ecreunBalonx CyobeKTHOCTh Ie1arora.

Tom 28, N2 6. 2026 O6pa3oBaHMe U HayKa

192



10.

11.

12.

13.

14.

15.

16.

© Zakharov A.A., Zakharova I.G., Shabalin A.M., Nguyen Q.H.
Designing an Al assistant to support independent learning in first- and second-year students

CnncoK Ucnosib30BaHHbIX UICTOYHUKOB

BaBwiosa [I.[l., Kacatkmua E.B., ®aitsyuina P.B. OneHka mOTeHIMasa MaclITabupoOBaHUS
MHCTPYMEHTOB MCKYCCTBEHHOTO MHTEJIJIEKTA B BbICIIEM 06pa30BaHMM: POCCUIICKIUI U 3apyOesKHBI
ormbIT. O6pasosarue u Hayka. 2025;27(9):128-157. doi:10.17853/1994-5639-2025-8-128-157

KoncrantuHosa JI.B., Boposxkuxun B.B., [letpoB A.M., Tutosa E.C., llITeixHo [I.A. [eHepaTUBHBI
JMCKYCCTBEHHbI/ MHTEJUIEKT B 06pa3oBaHMM: AMCKYCCUYM M TIPOTHO3BI. OmKpsimoe 06pasosanue.
2023;27(2):36-48. doi:10.21686/1818-4243-2023-2-36-48

IMocmenosa E.A., Orouxwnii I1.J1., Topnauesa E.H., ®aiisynnuu P.B. [eHepaTuBHBIN MCKYCCTBEHHBIN
MHTEJUIEKT B 06pa30BaHMM: aHAIN3 TeHJeHIVI U niepcrekTus. IIpogeccuonanvHoe o6paszosaxue u
potHoK mpyda. 2024;12(3):6-21. doi:10.52944/PORT.2024.58.3.001

OcunoBa JI.B. VICKycCTBEHHbBIVi MHTEIEKT B 00pa3oBaHUM: peasbHble BO3MOXKHOCTU U
MepCIIeKTUBbL. Becmuuk IlepMcK020 HAYUOHANLHOZO —UCCNE008aMebCK020 NOAUMEXHUUECK020
yHueepcumema. CoyuansHo-akoHomuueckue Hayku. 2024:60-73. doi:10.15593/2224-9354/2024.1.5

Gokeearslan S., Tosun C., Erdemir Z.G. Benefits, challenges, and methods of artificial intelligence
(AI) chatbots in education: a systematic literature review. International Journal of Technology in
Education. 2024;7(1):19-39. doi:10.46328/ijte.600

Ma W., Ma W., Hu Y., Bi X. The who, why, and how of Al-based chatbots for learning and teaching
in higher education: a systematic review. Education and Information Technologies. 2025;30(6):7781—
7805. doi:10.1007/s10639-024-13128-6

Davar N.F., Dewan M.A.A., Zhang X. Al chatbots in education: challenges and opportunities. Infor-
mation. 2025;16(3):235. doi:10.3390/info16030235

MenbuukoB A.B., HwuxomaeB W.E., PycanoB M.A., A66a3oB B.P. CpaBHMTeIbHBII aHaNINU3
MeTomoB RAG 17151 TOCTPOEHMSI PYCCKOSI3BIYHBIX MHTE/UIEKTYaIbHBIX CepBUCOB. BecmHuk FOxHo-
Ypanwvckozo zocydapcmeennozo yHusepcumema. Cepusi: KomnvlomepHble mexHoJ02UlU, YnpasieHue,
paduoanekmpoHuxa. 2025;25(2):5-18. doi:10.14529.ctcr250201

Swacha J., Gracel M. Retrieval-Augmented Generation (RAG) chatbots for education: a survey of
applications. Applied Sciences. 2025;15(8):4234. doi:10.3390/app15084234

LiZ., Wang Z., Wang W., Hung K., Xie H., Wang F.L. Retrieval-augmented generation for education-
al application: a systematic survey. Computers and Education: Artificial Intelligence. 2025;8:100417.
doi:10.1016/j.caeai.2025.100417

Lee D., Palmer E. Prompt engineering in higher education: a systematic review to help inform cur-
ricula. International Journal of Educational Technology in Higher Education. 2025;22(1):7.do0i:10.1186/
s41239-025-00503-7

CoicoeB I1.B. KomneTeHLMsI COBpEMEHHOTrO Menarora B 067aCTV MCKYCCTBEHHOTO MHTE/UIEKTA:
CTPYKTypa u copepskaHue. Boicwee o6paszosarue 8 Poccuu. 2025;34(6):58—-79. doi:10.31992/0869-
3617-2025-34-6-58-79

Zawacki-Richter O., Marin V.I., Bond M., Gouverneur F. Systematic review of research on artificial
intelligence applications in higher education — where are the educators? International Journal of
Educational Technology in Higher Education. 2019;16(1):1-27. doi:10.1186/s41239-019-0171-0

Crompton H., Burke D. Artificial intelligence in higher education: the state of the field. Internation-
al Journal of Educational Technology in Higher Education. 2023;20(1):22. doi:10.1186/s41239-023-
00392-8

Bearman M., Ryan J., Ajjawi R. Discourses of artificial intelligence in higher education: a critical
literature review. Higher Education. 2023;86(2):369—-385. d0i:10.1007/s10734-022-00937-2

Mah D.K., Grof N. Artificial intelligence in higher education: exploring faculty use, self-efficacy,
distinct profiles, and professional development needs. International Journal of Educational Technol-
ogy in Higher Education. 2024;21(1):58. doi:10.1186/541239-024-00490-1

The Education and Science Journal Vol. 28, No 6. 2026

193



© 3axapoB A.A., 3axaposa I.I., [lla6aauu A.M., Hryen K.X.
TIpoexTrpoBanme UM-accucTeHTa [Jisl CONPOBOXKIEHMUST CAMOCTOSITENbHOM PaGOThI CTYAEHTOB MIAJIINX KyPCOB

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Ren X., Wu M.L. Examining teaching competencies and challenges while integrating artificial intel-
ligence in higher education. TechTrends. 2025;69:519-538. d0i:10.1007/s11528-025-01055-3

Chiu T.K., Ahmad Z., Coban M. Development and validation of teacher artificial intelligence (AI)
competence self-efficacy (TAICS) scale. Education and Information Technologies. 2025;30(5):6667—
6685. doi:10.1007/510639-024-13094-z

Schmidt D.A., Alboloushi B., Thomas A., Magalhaes R. Integrating artificial intelligence in higher
education: perceptions, challenges, and strategies for academic innovation. Computers and Educa-
tion Open. 2025;9:100274. doi:10.1016/j.cae0.2025.100274

Verboom A.D.P.R., Pais L., Zijlstra F.R., Oswald F.L., Santos N.R.D. Perceptions of artificial intel-
ligence in academic teaching and research: a qualitative study from AI experts and professors’
perspectives. International Journal of Educational Technology in Higher Education. 2025;22(1):46.
doi:10.1186/s41239-025-00546-w

Zhang X., Zhang X., Liu H. Reflections on enhancing higher education classroom effective-
ness through the introduction of large language models. Journal of Modern Educational Research.
2024;3:19. doi:10.53964/jmer.2024019

Qian Y. Prompt engineering in education: a systematic review of approaches and educa-
tional applications. Journal of Educational Computing Research. 2025;63(7-8):1782-1818.
doi:10.1177/07356331251365189

Melisa R., Ashadi A., Triastuti A., Hidayati S., Salido A., Ero P.E.L., et al. Critical thinking in the age
of Al: a systematic review of AI's effects on higher education. Educational Process: International
Journal. 2025;14:e2025031. doi:10.22521/edupij.2025.14.31

Hikmawati A., Mohammad N.K. Enhancing critical thinking with Gen Al: a literature review. Buletin
Edukasi Indonesia. 2025;4(01):40-46. doi:10.56741/bei.v4i01.764

Salido A., Syarif I., Sitepu M.S., Wana P.R., Taufika R., Melisa R. Integrating critical thinking and
artificial intelligence in higher education: a bibliometric and systematic review of skills and strate-
gies. Social Sciences & Humanities Open. 2025;12:101924. doi:10.1016/j.ssah0.2025.101924

Morales-Chan M., Amado-Salvatierra H.R., Hernandez-Rizzardini R. AI-driven content creation:
revolutionizing educational materials. In: Proceedings of the Eleventh ACM Conference on Learning @
Scale; 2024; New York, USA. New York, USA: Association for Computing Machinery; 2024:556-558.
doi:10.1145/3657604.3664640

Khalil M., Liu Q., Jovanovic J. Al for data generation in education: towards learning and teach-
ing support at scale. British Journal of Educational Technology. 2025;56(3):993-998. doi:10.1111/
bjet.13580

Lee S., Song K. Teachers’ and students’ perceptions of Al-generated concept explanations: implica-
tions for integrating generative Al in computer science education. Computers and Education: Artifi-
cial Intelligence. 2024;7:100283. doi:10.1016/j.caeai.2024.100283

Song T., Zhang H., Xiao Y. A high-quality generation approach for educational programming pro-
jects using LLM. IEEE Transactions on Learning Technologies. 2024;17:2296-2309. doi:10.1109/
1t.2024.3499751

IaumnoB A.B., 3apumnoBa P.P., JlykossHoBa M.A., BatpoBa H. U., Canexosa JI.JI. dddeKkTrBHOCTH
CTpaTeruii  NMPOMIT-MHXMHUPMHIA B TeHepauuy MaTeMaTU4ecKoro o6pa3oBaTeIbHOTO
KOHTEHTa: JKCIlepMMeHTa/lbHOe uccienoBaHue. Science for Education Today. 2025;4:113-135.
doi:10.15293/2658-6762.2504.05

Schorcht S., Buchholtz N., Baumanns L. Prompt the problem - investigating the mathematics ed-
ucational quality of Al-supported problem solving by comparing prompt techniques. Frontiers in
Education. 2024;9:1386075. doi:10.3389/feduc.2024.1386075

Meissner R., Pogelt A., Ihsberner K., Griittmiiller M., Tornack S., Thor A., et al. LLM-generated
competence-based e-assessment items for higher education mathematics: methodology and eval-
uation. Frontiers in Education. 2024;9:1427502. doi:10.3389/feduc.2024.1427502

Tom 28, N2 6. 2026 O6pa3oBaHMe U HayKa

194



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

© Zakharov A.A., Zakharova I.G., Shabalin A.M., Nguyen Q.H.
Designing an Al assistant to support independent learning in first- and second-year students

Huang Q., Lv C.,Lu L., Tu S. Evaluating the quality of Al-generated digital educational resources for
university teaching and learning. Systems. 2025;13(3):174. doi:10.3390/systems13030174

Dickey E., Bejarano A. GAIDE: a framework for using generative Al to assist in course content devel-
opment. In: Proceedings of the 2024 IEEE Frontiers in Education Conference (FIE); 2024; Washington,
USA. New York, USA: IEEE; 2024:10893132. doi:10.1109/FIE61694.2024.10893132

Sinha A., Goyal S., Sy Z., Kuperus R., Dickey E., Bejarano A. BoilerTAI: a platform for enhancing
instruction using generative Al in educational forums. In: Proceedings of the 2024 IEEE Frontiers
in Education Conference (FIE); 2024; Washington, USA. New York, USA: IEEE; 2024:10893137.
doi:10.1109/F1E61694.2024.10893137

Aperstein Y., Cohen Y., Apartsin A. Generative Al-based platform for deliberate teaching prac-
tice: a review and a suggested framework. Education Sciences. 2025;15(4):405. doi:10.3390/educs-
¢i15040405

Wessel M., Adam M., Benlian A., Majchrzak A., Thies F. Generative Al and its transformative value
for digital platforms. Journal of Management Information Systems. 2025;42(2):346-369. doi:10.1080
/07421222.2025.2487315

3axapoBA.A., 3axaposa I1.I., [lla6annu A.M., Xan6ekos III.W., [xxanuisona [I.5. UIHTeUIeKTyaIbHbI
TOJIOCOBOJ TOMOIIHMK Kak TIpUMep peann3alyuy MeTOHOJOTUM WHKIII3MBHOTO [AM3aifHa.
Obpasosarue u Hayka. 2024;26(3):149-175. doi:10.17853/1994-5639-2024-3-149-175

Jasti S.D., Pavani A. Employing problem based learning system in advancing communication skills
proficiency in professional communication for engineering undergraduates. Journal of Engineering
Education Transformations. 2021;34:128-134. doi:10.16920/jeet/2021/v34i0/157119

QOuariach S., Ouariach F.Z., Khaldi M. A software engineering approach for conceptualising an on-
line learning scenario for a deductive approach. International Journal of Intelligent Engineering Infor-
matics. 2025;13(1):1-25. doi:10.1504/1J1E1.2025.144277

Inayat U., Zia M.F., Mahmood S., Khalid H.M., Benbouzid M. Learning-based methods for cyber
attacks detection in IoT systems: a survey on methods, analysis, and future prospects. Electronics.
2022;11(9):1502. doi:10.3390/electronics11091502

Sujatha S., Vinayakan K. Integrating math and real-world applications: a review of practi-
cal approaches to teaching. International Journal of Computational Research and Development.
2023;8(2):55-60. doi:10.5281/zenodo.16150481

PaxumoB A.A. Ucronb3oBaHue WH(POPMAIMOHHBIX TEXHOJOTMIA ¥ MHTEPAKTUBHBIX METOIOB
0ob6ydyeHMs] Ha 3aHATHUSAX [0 MaTeMaTuKe TIPU LMKIOBOM OOYYEHMM B TEXHMYECKOM By3e.
Becmuuk Poccutickozo yHusepcumema 0pyx0vt Hapodos. Cepus: HHpopmamusayus o6pasosaqus,
2024;21(1):35-43. d0i:10.22363/2312-8631-2024-21-1-35-43

OuxoB B.®., Tuxonos A.N., auxux }0.B. HoBbIii NOAXO0A K penofaBaHNio MaTeMaTHUKY B By3ax.
Omkpstmoe o6pazosanue. 2025;29(5):55-64. doi:10.21686/1818-4243-2025-5-55-64

Ramos B., Condotta R. Enhancing learning and collaboration in a unit operations course: using Al
as a catalyst to create engaging problem-based learning scenarios. Journal of Chemical Education.
2024;101(8):3246-3254. doi:10.1021/acs.jchemed.4c00244

Hwang K., Challagundla S., Alomair M., Chen L.K., Choa F.S. Towards Al-assisted multiple choice
question generation and quality evaluation at scale: aligning with Bloom’s taxonomy. In: Proceed-
ings of the Workshop on Generative Al for Education; 2023; New Orleans, USA. Accessed December 25,
2025. https://gaied.org/neurips2023/files/17/17_paper.pdf

Kunuku M.T., Dehbozorgi N. Exploring multimodal quiz generation and evaluation aligned with
higher-order learning objectives in Bloom’s taxonomy In: Cristea A.I., Walker E., Lu Y., Santos O.C.,
Isotani, S., eds. Artificial Intelligence in Education. Cham: Springer; 2025:433-438. doi:10.1007/978-
3-031-99261-2_49

The Education and Science Journal Vol. 28, No 6. 2026

195



© 3axapoB A.A., 3axaposa I.I., [lla6aauu A.M., Hryen K.X.
TIpoexTrpoBanme UM-accucTeHTa [Jisl CONPOBOXKIEHMUST CAMOCTOSITENbHOM PaGOThI CTYAEHTOB MIAJIINX KyPCOB

10.

11.

12.

13.

14.

15.

References

Vavilova D.D., Kasatkina E.V., Faizullin R.V. Assessing the scaling potential of artificial intelligence
tools in higher education: Russian and international experiences. Obrazovanie i nauka = The Edu-
cation and Science Journal. 2025;27(9):128-157. (In Russ.) doi:10.17853/1994-5639-2025-8-128-157

Konstantinova L.V., Vorozhikhin V.V., Petrov A.M., Titova E.S., Shtykhno D.A. Generative artifi-
cial intelligence in education: discussions and forecasts. Otkrytoe obrazovanie = Open Education.
2023;27(2):36-48. (In Russ.) doi:10.21686/1818-4243-2023-2-36-48

Pospelova E.A., Ototsky P.L., Gorlacheva E.N., Faizullin R.V. Generative artificial intelligence in
education: current trends and prospects. Professional’noe obrazovanie i rynok truda = Vocational Ed-
ucation and Labour Market. 2024;12(3):6-21. (In Russ.) doi:10.52944/PORT.2024.58.3.001

Osipova L.B. Artificial intelligence in education: real opportunities and prospects. Vestnik Permsko-
go nacional’nogo issledovatel’skogo politekhnicheskogo universiteta. Social’no-ekonomicheskie nauki =
PNRPU Sociology and Economics Bulletin. 2024;1:60-73. (In Russ.) doi:10.15593/2224-9354/2024.1.5

Gokeearslan S., Tosun C., Erdemir Z.G. Benefits, challenges, and methods of artificial intelligence
(AI) chatbots in education: a systematic literature review. International Journal of Technology in
Education. 2024;7(1):19-39. doi:10.46328/ijte.600

Ma W., Ma W., Hu Y., Bi X. The who, why, and how of Al-based chatbots for learning and teaching
in higher education: a systematic review. Education and Information Technologies. 2025;30(6):7781—
7805. doi:10.1007/s10639-024-13128-6

Davar N.F., Dewan M.A.A., Zhang X. Al chatbots in education: challenges and opportunities. Infor-
mation. 2025;16(3):235. doi:10.3390/info16030235

Melnikov A.V., Nikolaev L.E., Rusanov M.A., Abbazov V.R. Comparative analysis of RAG methods for
building Russian-speaking intelligent services. Vestnik Yuzhno-Ural’skogo gosudarstvennogo univer-
siteta. Seriya: Komp’yuternye tekhnologii, upravlenie, radioelektronika = Bulletin of the South Ural State
University. Series: Computer Technologies, Automatic Control, Radio Electronics. 2025;25(2):5-18. (In
Russ.) doi:10.14529/ctcr250201

Swacha J., Gracel M. Retrieval-Augmented Generation (RAG) chatbots for education: a survey of
applications. Applied Sciences. 2025;15(8):4234. doi:10.3390/app 15084234

Li Z.,Wang Z., Wang W., Hung K., Xie H., Wang F.L. Retrieval-augmented generation for education-
al application: a systematic survey. Computers and Education: Artificial Intelligence. 2025;8:100417.
doi:10.1016/j.caeai.2025.100417

Lee D., Palmer E. Prompt engineering in higher education: a systematic review to help inform cur-
ricula. International Journal of Educational Technology in Higher Education. 2025;22(1):7.d0i:10.1186/
$41239-025-00503-7

Sysoyev PV. A modern teacher’s competence in the field of artificial intelligence: structure and
content. Vysshee obrazovanie v Rossii = Higher Education in Russia. 2025;34(6):58-79. (In Russ.)
doi:10.31992/0869-3617-2025-34-6-58-79

Zawacki-Richter O., Marin V.I., Bond M., Gouverneur F. Systematic review of research on artificial
intelligence applications in higher education — where are the educators? International Journal of
Educational Technology in Higher Education. 2019;16(1):1-27. doi:10.1186/s41239-019-0171-0

Crompton H., Burke D. Artificial intelligence in higher education: the state of the field. Internation-
al Journal of Educational Technology in Higher Education. 2023;20(1):22. doi:10.1186/s41239-023-
00392-8

Bearman M., Ryan J., Ajjawi R. Discourses of artificial intelligence in higher education: a critical
literature review. Higher Education. 2023;86(2):369-385. d0i:10.1007/s10734-022-00937-2

Tom 28, N2 6. 2026 O6pa3oBaHMe U HayKa

196



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

© Zakharov A.A., Zakharova I.G., Shabalin A.M., Nguyen Q.H.
Designing an Al assistant to support independent learning in first- and second-year students

Mah D.K., Grofs N. Artificial intelligence in higher education: exploring faculty use, self-efficacy,
distinct profiles, and professional development needs. International Journal of Educational Technol-
ogy in Higher Education. 2024;21(1):58. doi:10.1186/s41239-024-00490-1

Ren X., Wu M.L. Examining teaching competencies and challenges while integrating artificial intel-
ligence in higher education. TechTrends. 2025;69:519-538. d0i:10.1007/s11528-025-01055-3

Chiu T.K., Ahmad Z., Coban M. Development and validation of teacher artificial intelligence (AI)
competence self-efficacy (TAICS) scale. Education and Information Technologies. 2025;30(5):6667—
6685. doi:10.1007/510639-024-13094-z

Schmidt D.A., Alboloushi B., Thomas A., Magalhaes R. Integrating artificial intelligence in higher
education: perceptions, challenges, and strategies for academic innovation. Computers and Educa-
tion Open. 2025;9:100274. doi:10.1016/j.cae0.2025.100274

Verboom A.D.P.R., Pais L., Zijlstra F.R., Oswald F.L., Santos N.R.D. Perceptions of artificial intel-
ligence in academic teaching and research: a qualitative study from AI experts and professors’
perspectives. International Journal of Educational Technology in Higher Education. 2025;22(1):46.
doi:10.1186/s41239-025-00546-w

Zhang X., Zhang X., Liu H. Reflections on enhancing higher education classroom effective-
ness through the introduction of large language models. Journal of Modern Educational Research.
2024;3:19. doi:10.53964/jmer.2024019

Qian Y. Prompt engineering in education: a systematic review of approaches and educa-
tional applications. Journal of Educational Computing Research. 2025;63(7-8):1782-1818.
doi:10.1177/07356331251365189

Melisa R., Ashadi A., Triastuti A., Hidayati S., Salido A., Ero P.E.L., et al. Critical thinking in the age
of Al: a systematic review of AI's effects on higher education. Educational Process: International
Journal. 2025;14:e2025031. doi:10.22521/edupij.2025.14.31

Hikmawati A., Mohammad N.K. Enhancing critical thinking with Gen AI: a literature review. Buletin
Edukasi Indonesia. 2025;4(01):40-46. doi:10.56741/bei.v4i01.764

Salido A., Syarif I., Sitepu M.S., Wana P.R., Taufika R., Melisa R. Integrating critical thinking and
artificial intelligence in higher education: a bibliometric and systematic review of skills and strate-
gies. Social Sciences & Humanities Open. 2025;12:101924. doi:10.1016/j.ssah0.2025.101924

Morales-Chan M., Amado-Salvatierra H.R., Hernandez-Rizzardini R. AI-driven content creation:
revolutionizing educational materials. In: Proceedings of the Eleventh ACM Conference on Learning @
Scale; 2024; New York, USA. New York, USA: Association for Computing Machinery; 2024:556-558.
doi:10.1145/3657604.3664640

Khalil M., Liu Q., Jovanovic J. Al for data generation in education: towards learning and teach-
ing support at scale. British Journal of Educational Technology. 2025;56(3):993-998. doi:10.1111/
bjet.13580

Lee S., Song K. Teachers’ and students’ perceptions of Al-generated concept explanations: implica-
tions for integrating generative Al in computer science education. Computers and Education: Artifi-
cial Intelligence. 2024;7:100283. doi:10.1016/j.caeai.2024.100283

Song T., Zhang H., Xiao Y. A high-quality generation approach for educational programming pro-
jects using LLM. IEEE Transactions on Learning Technologies. 2024;17:2296-2309. doi:10.1109/
t1t.2024.3499751

Danilov A.V., Zaripova R.R., Lukoyanova M.A., Batrova N.I., Salekhova L.L. Effectiveness of prompt
engineering strategies in generating mathematics educational content: an experimental study. Sci-
ence for Education Today. 2025;4:113-135. (In Russ.) doi:10.15293/2658-6762.2504.05

Schorcht S., Buchholtz N., Baumanns L. Prompt the problem - investigating the mathematics ed-
ucational quality of Al-supported problem solving by comparing prompt techniques. Frontiers in
Education. 2024;9:1386075. doi:10.3389/feduc.2024.1386075

The Education and Science Journal Vol. 28, No 6. 2026

197



© 3axapoB A.A., 3axaposa I.I., [lla6aauu A.M., Hryen K.X.
TIpoexTrpoBanme UM-accucTeHTa [Jisl CONPOBOXKIEHMUST CAMOCTOSITENbHOM PaGOThI CTYAEHTOB MIAJIINX KyPCOB

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

Meissner R., Pégelt A., Ihsberner K., Griittmiiller M., Tornack S., Thor A., et al. LLM-generated
competence-based e-assessment items for higher education mathematics: methodology and eval-
uation. Frontiers in Education. 2024;9:1427502. doi:10.3389/feduc.2024.1427502

Huang Q.,Lv C., Lu L., Tu S. Evaluating the quality of Al-generated digital educational resources for
university teaching and learning. Systems. 2025;13(3):174. doi:10.3390/systems13030174

DickeyE., Bejarano A. GAIDE: a framework for using generative Al to assist in course content devel-
opment. In: Proceedings of the 2024 IEEE Frontiers in Education Conference (FIE); 2024; Washington,
USA. New York, USA: IEEE; 2024:10893132. doi:10.1109/FIE61694.2024.10893132

Sinha A., Goyal S., Sy Z., Kuperus R., Dickey E., Bejarano A. BoilerTAI: a platform for enhancing
instruction using generative Al in educational forums. In: Proceedings of the 2024 IEEE Frontiers
in Education Conference (FIE); 2024; Washington, USA. New York, USA: IEEE; 2024:10893137.
doi:10.1109/F1E61694.2024.10893137

Aperstein Y., Cohen Y., Apartsin A. Generative Al-based platform for deliberate teaching prac-
tice: a review and a suggested framework. Education Sciences. 2025;15(4):405. doi:10.3390/educs-
115040405

Wessel M., Adam M., Benlian A., Majchrzak A., Thies F. Generative Al and its transformative value
for digital platforms. Journal of Management Information Systems. 2025;42(2):346-369. doi:10.1080
/07421222.2025.2487315

Zakharov A.A., Zakharova 1.G., Shabalin A.M., Khanbekov Sh.I., Dzhalilzoda D.B. Intelligent voice
assistant as an example of inclusive design methodology implementation. Obrazovanie i nauka =
The Education and Science Journal. 2024;26(3):149-175. (In Russ.) doi:10.17853/1994-5639-2024-
3-149-175

Jasti S.D., Pavani A. Employing problem based learning system in advancing communication skills
proficiency in professional communication for engineering undergraduates. Journal of Engineering
Education Transformations. 2021;34:128-134. doi:10.16920/jeet/2021/v34i0/157119

Ouariach S., Ouariach F.Z., Khaldi M. A software engineering approach for conceptualising an on-
line learning scenario for a deductive approach. International Journal of Intelligent Engineering Infor-
matics. 2025;13(1):1-25. doi:10.1504/1JIE1.2025.144277

Inayat U., Zia M.F., Mahmood S., Khalid H.M., Benbouzid M. Learning-based methods for cyber
attacks detection in IoT systems: a survey on methods, analysis, and future prospects. Electronics.
2022;11(9):1502. doi:10.3390/electronics11091502

Sujatha S., Vinayakan K. Integrating math and real-world applications: a review of practi-
cal approaches to teaching. International Journal of Computational Research and Development.
2023;8(2):55-60. doi:10.5281/zenodo.16150481

Rakhimov A.A. The use of information technologies and interactive teaching methods in mathe-
matics classes during cycle training at a technical university. Vestnik Rossijskogo universiteta dru-
zhby narodov. Seriya: Informatizaciya obrazovaniya = RUDN Journal of Informatization in Education.
2024;21(1):35-43. (In Russ.) doi:10.22363/2312-8631-2024-21-1-35-43

Ochkov V.F., Shatskikh Yu.V., Tikhonov A.I. A new approach to teaching mathematics in universi-
ties. Otkrytoe obrazovanie = Open Education. 2025;29(5):55-64. (In Russ.) doi:10.21686/1818-4243-
2025-5-55-64

Ramos B., Condotta R. Enhancing learning and collaboration in a unit operations course: using Al
as a catalyst to create engaging problem-based learning scenarios. Journal of Chemical Education.
2024;101(8):3246-3254. doi:10.1021/acs.jchemed.4c00244

Hwang K., Challagundla S., Alomair M., Chen L.K., Choa F.S. Towards Al-assisted multiple choice
question generation and quality evaluation at scale: aligning with Bloom’s taxonomy. In: Proceed-
ings of the Workshop on Generative Al for Education; 2023; New Orleans, USA. Accessed December 25,
2025. https://gaied.org/neurips2023/files/17/17_paper.pdf

Tom 28, N2 6. 2026 O6pa3oBaHMe U HayKa

198



© Zakharov A.A., Zakharova I.G., Shabalin A.M., Nguyen Q.H.
Designing an Al assistant to support independent learning in first- and second-year students

47.  Kunuku M.T., Dehbozorgi N. Exploring multimodal quiz generation and evaluation aligned with
higher-order learning objectives in Bloom’s taxonomy In: Cristea A.I., Walker E., Lu Y., Santos O.C.,
Isotani, S., eds. Artificial Intelligence in Education. Cham: Springer; 2025:433-438. doi:10.1007/978-
3-031-99261-2_49

Hugpopmauus 06 asmopax:

3axapoB AyiekcaHAp AHATOIbEBUY — JOKTOP TEXHUUECKMX HayK, podeccop, nmpodeccop Akamemu-
yecKoro ernapramMenTa IIKoIbI KOMIIBIOTEPHBIX HayK TIOMEHCKOTO IOCYyZApCTBEHHOTO YHUBEPCUTETA,
Tiomenb, Poccuiickas ®eneparinst; ORCID 0000-0002-1050-8145. E-mail: a.a.zakharov@utmn.ru
3axaposa Vpuna l'eiveBHa — JOKTOD MeJarornueckux Hayk, mpodeccop, mpodeccop AKageMnueckoro
nenaprameHnTa [IIKObI KOMITbIOTEPHBIX HayK TIOMEHCKOTO TOCYIapCTBEHHOTO YHUBepcuTeTa, TIoMeHb,
Poccuiickas @enepaiiust; ORCID 0000-0002-4211-7675. E-mail: i.g.zakharova@utmn.ru

Ila6anmu Augpeit MuxaiaoBuy — KaHIMAAT [1earorm4eckimx HayK, JOIEHT, JOIeHT AKaZeMIuuecKoro
nernaprameHTa IIIKObI KOMITbIOTEPHBIX HayK TIOMEHCKOTO TOCYIapCTBEHHOTO YHUBepcuTeTa, TIOMeHb,
Poccuiickas @enepaiiust; ORCID 0000-0003-2404-9864. E-mail: a.m.shabalin@utmn.ru

Hryen Kyaur Xai1 — accucTeHT AKafieMUueckoro gernapramenTa IIKoibl KOMITbIOTePHbBIX HayK TIOMeH-
CKOTO TOCYHAapCTBEHHOTO yHMBepcureta, Tiomenb, Poccuiickas ®emeparus; ORCID 0009-0002-3500-
0644. E-mail: k.nguen@utmn.ru

Bxknao coaemopos:

A.A. 3axapoB — IOCTAHOBKA MTPOGIeMbI MCCIEIOBAHMSI, pa3paboTKa MEeTOIOIOTMY U METOZOB UCCIIeI0BA-
HUsI, 00CYKIeHMe U 06001eHIe Pe3y/IbTaTOB.

N.I. 3axapoBa — pa3paboTKa MeTOLOB NPOEKTUPOBAHNMS, CIIeHapMeB 1 aaroputMoB pabots! M-accu-
cTeHTa, paspaboTka Kofia, 00CyKIeHe 1 00001IeHe Pe3yIbTaTOB.

A.M. llla6anuH — IPOEKTUPOBaHNUE CLIEHAPUEB U HKCIIEPTHU3A PE3Y/IbTATOB reHepalyy KOHTeHTa, 06CYK-
neHue 1 06061eHe pe3ylIbTaToB.

K.X. HryeH — c60p 1 aHa/IM3 JaHHbIX 00 MCIIOJIb30BAaHMY FeHepaTUBHbBIX Mojesneit u IM-accucTeHTa npu
BBIMIOIHEHNM CAMOCTOSITE/IbHO paboThl, pa3paboTKa Koza, 06CYKIeHe Pe3yIbTaToB.

Hugpopmauus o kongaukme urnmepecos. ABTOPbI 3asIBJIIOT 06 OTCYTCTBUM KOHGINKTA MHTEPECOB.

Cratbs noctyrmmiia B pegakuyio 06.01.2026; moctynmia rocie petiensupoBanus 25.04.2026; mpuHSTA K
ny6nmkauyy 06.05.2026.
ABTOpBI TPOUYNUTAIN Y OLOOPMIN OKOHUYATEIbHBIN BAPUAHT PYKOTIUCH.

Information about the authors:

Aleksandr A. Zakharov - Dr. Sci. (Engineering), Professor, Academic Department, School of Computer
Science, University of Tyumen, Tyumen, Russian Federation; ORCID 0000-0002-1050-8145. E-mail:
a.a.zakharov@utmn.ru

Irina G. Zakharova — Dr. Sci. (Education), Professor, Academic Department, School of Computer
Science, University of Tyumen, Tyumen, Russian Federation; ORCID 0000-0002-4211-7675. E-mail:
i.g.zakharova@utmn.ru

Andrey M. Shabalin - Cand. Sci. (Education), Associate Professor, Academic Department, School of
Computer Science, University of Tyumen, Tyumen, Russian Federation; ORCID 0000-0003-2404-9864.
E-mail: a.m.shabalin@utmn.ru

Quang H. Nguyen - Assistant, Academic Department, School of Computer Science, University of
Tyumen, Tyumen, Russian Federation; ORCID 0009-0002-3500-0644. E-mail: k.nguen@utmn.ru

Contribution of the authors:

A.A. Zakharov - formulation of the research problem, development of the research methodology and
methods, and discussion and synthesis of the results.

The Education and Science Journal Vol. 28, No 6. 2026

199



© 3axapoB A.A., 3axaposa I.I., [lla6aauu A.M., Hryen K.X.
TIpoexTrpoBanme UM-accucTeHTa [Jisl CONPOBOXKIEHMUST CAMOCTOSITENbHOM PaGOThI CTYAEHTOB MIAJIINX KyPCOB

I.G. Zakharova - development of design methods, scenarios, and algorithms for the operation of the Al
assistant, code development, and discussion and synthesis of the results.

A.M. Shabalin — scenario design, expert evaluation of content generation outcomes, and discussion and
synthesis of the results.

Q.H. Nguyen - collection and analysis of data on the use of generative models and the Al assistant during
independent study, code development, and discussion of the results.

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

Received 06.01.2026; revised 25.04.2026; accepted for publication 06.05.2026.
The authors have read and approved the final manuscript.

Tom 28, N2 6. 2026 O6pa3oBaHMe U HayKa

200



MAMATKA ABTOPAM

O6Lume nonoXXeHusd

CTaThi0 MOKHO OTIPaBUTh B PeJAKIMIO, BOCIIOIb30BABLIMCH caifToM KypHana (https:/www.
edscience.ru/jour).

B compoBoAuTeNbHOM MHUCbMe CliefyeT 06si3aTebHO yKa3aTb HOMep MOOWIbHOTO TesnedoHa
U afipec JIeKTPOHHOI TIOYTHI [JIS OTIepaTUBHOI 06paTHOI CBSI31 C aBTOPOM. PeJaKIys 110 37IeKTPOHHO
TOUTE B aBTOMATUUECKOM PEXMME BbICHUIAET MOATBEPKAEHNE O MOTyYEeHUN CTAThU.

B cooTBeTCcTBMU € OOUIIMMY TPeGOBAaHMSIMM K HAYUYHBIM MyOAMKanyusMm B PO B OCHOBHOM TEKCTe
CTaThU JOJKHBI IPUCYTCTBOBATD C/IAYyIONIME 06513aTeIbHbIE IeMEHTbI:

— ITIOCTaHOBKa B 00IIeM BIJIe paCCMaTPUBAEMOI TPOGIIEMBI 1 €€ CBSI3b C aKTYaJIbHBIMM HAYYHBIMU
VTV TIPAKTUYECKMMMU 3a5a9aMu;

— aHaJIM3 MOCJIeNHUX MyOIMKaLMii/VICCIe0BaHMIi, HA KOTOPbIe OMMPAETCsl aBTOP MPU PelieHnn
3asIBJIEHHOI TIPO6JIEMBI;

— BbIZIeJIeHVe paHee He Pa3paboTaHHbIX aCIEeKTOB 00CY)KAAeMOoit MPpo6ieMbl, KOTOPBIM TTOCBSIIIA-
€TCs JaHHasl CTaThsI;

— (hopmynupoBKka 1eneit ucciegoOBaHMS;

— U3JI0KeHMe OCHOBHOTO COZIepsKaHUS MCCAeN0BaHMs C MCUePIbIBAIOIMM 000CHOBAHMEM TIONTY-
YEHHbIX HAYUHbIX Pe3Y/IbTATOB;

— BBIBOZIBI C OTIOPOJT Ha Pe3y/bTaThl PAGOTHI 1 U3JIOKEHVE MEePCIEeKTUB JaTbHENIINX HAyYHbIX 110~
MCKOB B 3TOM HalpaB/ieHUN.

Tpe6oBaHUA K aBTOPCKOMY OpUrMHany

e ®opmat — MS Word (*.rtf/doc/docx).

e MapHuTypa — Times New Roman.

e Pa3zmep mpudTa OCHOBHOTO TeKCTa — 14 MyHKTOB, LIBET LIpUTA YepHbIii, 6€3 3aIMBOK.

o [Tons — Bce 1o 2 €M.

e BripaBHMBaHMe TEKCTa IO LIMPMHE CTPAaHUILbL.

e AG3arHblit oTcTym — 1,27 (cTaHAapTHBIN).

e MeXCTPOYHBI MHTEePBAI OCHOBHOTO TeKcTa — 1,5. Mexmy ab3aiiaMu He JOJDKHO ObITh JOTIOTHM-
TeJIbHBIX MEXCTPOUHBIX TTPOGEJIOB U MHTEPBAJIOB.

o MeXOyKBeHHbII MHTEPBAJ — OOBIUHBIIA.

© MesKC/IOBHBI TTPo6GesT — OOUH 3HaK.

® ABTOIIEPEHOCHI CJIOB 06S13aTEbHBI.

o [Ipy HaGope TeKCTa He JOIyCKAeTC s ICIIOMb30BaHMe CTUIIel Y He 3a/1al0TCsI KOJIOHKMU.

e HemomyCTuMBbI BBIHOCHI IPUMeYaHMIi Ha MOJS.

o [IpMHSTbIE BbIJENEHUS] — KyPCUB, ITOTYKUPHBII IPUT.

e Jlecdvic OIKEH OTINMYATHCS OT TUPE.

e Hemomyctumbl maHamadTHbIe (TOPM30HTAIbHbIE) TaGIUIIbI.

® BHYTPUTEKCTOBbIE CCHIIKM HA MyOGIMKALMY, BKIIOUEHHbIE B CITMCOK MCIIOMb30BAHHBIX UCTOUHM-
KOB, IPUBOJSTCS B KBaJI[PATHBIX CKOOKAX C yKa3aHMeM HOMepa MCTOYHMKA B CITMCKE Y CTPAaHMUII, (-bI) LIA-
TUPYEMOTO TeKCTa.
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e [TocTpaHMuHbIE CHOCKM 0OPMIISIFOTCS Takoke B rapHuType Times New Roman, mipudt - 10 nyH-
KTOB.

o JlyiarpaMMmbl, CXeMbI U rpadMKM TO/DKHBI GBITh ITPENOCTaBIeHbl B MICXOAHOM BapuaHTe B hopma-
Tax MS Excel nin MS Visio 1 Bbic/aHbI B OTOENbHBIX aiiiax.

e PuicyHKM uepHO-6esible 1 1[BETHBIE, 6e3 MOMYTOHOB, B BeKTOpHbIX (opmatax WMF, EMF, CDR,
Al, pactpoBbie nsobpaxkenus: — B popmarax TIFF, JPG ¢ paspeniennem He meHee 300 TOuek Ha JIOiM,
B peajlbHOM pa3Mepe.

e Oopmysibl HaGpaHbl TOABKO B iporpamMme MathType. JInneitabie ¢hopMysibl (He «MHOTO3TaX-
Hble») HaGpaHbI C KIIABMATYPHI (HE B MATEMAaTUUYECKOM peJaKkTope).

KoMnoHoBKa TeKCTa

1. VIK ... (cm. cripaBouHuMk YIK: http://teacode.com/online/udc/) (pudT — 12 MyHKTOB, CBET/IBIN
NIpsIMOJA, BbIDaBHMBaH€ I10 JIEBOMY Kpalo)

2. HazBaHue cTaThM ... (MPOMMCHBIMYU OYKBAMMU, IIPUDT — 14 MMYHKTOB, MOTYKUPHBII TPSIMOIA, BbI-
paBHMBaHUeE TI0 IIEHTPY).

@DopMyIMpPOBKa Ha3BaHMS IO/DKHA 6bITh MHGOPMATUBHOI 1 TPUBIEKATEIbHOI: HEOGXOAMMO, UTO-
6bI OHa KpaTKo (He 60see yeM B 10 c10Bax, BK/IIOYAs IIPEAJIOrM M COI03bI), HO TOUYHO OTpaykana comepka-
HIe, TEMATVKY ¥ Pe3yabTaThl IPOBELEHHOTO VCC/Ie0BAHMS, & TAKKe er0 YHUKATbHOCTb.

3. UHuiuansl MMEeHHU, OTYeCTBa (€C/I OHO ecThb) U amMmmivs aBTopa (PycCKOsI3bIYHbIN Bapy-
aHT) (pudT — 14 MyHKTOB, MOMYKUPHBIN MPSIMOIL, BRIPAaBHMUBAHME T10 IPAaBOMY KPalo)

4. MecTo paGoThl aBTOpa (Ha3BaHMe OpPraHM3aluM), FOPOJ, CTPaHa (PYCCKOSI3BIYHbIN Bapu-
aHT), aApec JIeKTPOHHO MoUThI (PUdT — 12 MYHKTOB, CBET/IBIN KYPCUB, BBIPABHMBAHME I10 IPABOMY
Kpalo).

V coaBTOPOB, paboTalOUIMX B OMHOM OpraHM3alNn, ee Ha3BaHue He OyOIMpyeTcs.

O6pasey oopmneHus:

X. X. XXXXXXXX

KpacHospckuii zocydapcmeerHolii nedazozuveckuti ynusepcumem, Kpacrospck, Poccus.
E-mail: xXxXXXXXXXXX

X. X. Xxxxxxxxx!, X. X. Xxxxxx>

Toanbckuti yHusepcumem ¢usuueckoti Kyniomypot u cnopma, I'oanusck, ITonvuia.

E-mail: 'xXXXXXXXXXXX; ?XXXXXXXXXXXX

5. AHHomauus. ... (pudT — 12 MyHKTOB, MEXXCTPOUHBI MHTEPBAJ — 1, BBIpaBHMBAHME T10 IIMPUHE
crpanuibl). O6bem anHoTaumu 350-400 coB.

AHHOTalMs — ckatoe pedepaTMBHOE M3JIOKeHMEe comepskanus nyonukauyy. ComepskaTeabHbIe
KOMIIOHEHTBI aHHOTaLMM He TO/DKHBI AyOIMPOBaTh APYT APYyTa.

CTpyKTypa aHHOTaLMM (BCE CTPYKTYPHBIE YacTu 0(hOPMIISIIOTCSI C HOBOTO a63aria):

Bgedenue. (IIpenpiCTOpusl MPESIPUHSITOTO aBTOPOM MCC/IENOBAHUSI: AKTYaJIbHOCTh IPOOIEeMbI,
MIPUYMHBI €e BOSHMKHOBEHMSI M 060CHOBaHME HEOOXOAVMMOCTY MTOMCKA €€ PeIleHNnit.)

Llenw. (Kpatkoe GopmyavpoBaHye TeOPeTUYECKON WIM MPaKTUUECKOi 3a1auM, KOTOPYI0 HaMepe-
BaJICSl PEUINUTH aBTOP.)

Memodonoeust, vemodst u memoouxu. (OncaHue VHCTPYMeHTapusl UCCTeIOBaHMsL.)

Pezynemamet. (IlocenoBaTenbHOe CTPYKTYPUPOBAHHOE M3JIOKEHME TTPOMEKYTOUHBIX Y KOHEUHBIX
MUTOTOB MUCCIeI0BAHMSI C BHITEKAIOUIVIMM M3 HUX BBIBOJAMIA.)

HayuHas Hosu3Ha. (PeajbHbIi BKIAI MCCIEIOBAHNS B Pa3BUTIE TEOPUM MeNarornku 1 o6pa3oBa-
HMSI, @ TAK)KE CMEKHBIX C HUMM HayUYHBIX OTpaciiei.)
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TIpakmuueckas 3Hauumocmo. (IIpuKIagHbIE ACIIEKTbI UCCIEOBAHMS, BO3MOXKXHOCTY IIPAKTUIECKOTO
MCIIONb30BaHMS €r0 Pe3y/bTaToB.)

6. Knrouegsie cnoga. (ILlpudt — 12 MyHKTOB, MEXCTPOYHBI MHTEPBaJI — 1, BBIpaBHMBAHME TI0 LI~
pVIHE CTPaHMIBL. 5—10 OCHOBHBIX UCIIOB3YIOMIMXCS B ITyOIMKALMY TEPMUHOB U ITOHSTUI (CIOB MM CJIO-
BOCOYETaHMUIA)).

KitroueBble C710Ba — MHCTPYMEHT IOVCKa MHGOPMAaLMy IOTeHIMaIbHBIMY YN TATE/SIMY CTaThy, I10-
9TOMY CIIMCOK TaKMX CJIOB JO/DKEH 6bITb TIOJTHBIM ¥ OTHOBPEMEHHO JIAKOHUYHBIM M TOYHBIM.

7. Bnazodapuocmu. (Ilpudt — 12 MyHKTOB, MEKCTPOUHbBIV MHTEPBaI — 1, BBIpaBHUBAHME T10 IIN-
pUHe CTpaHMIIbl. YKa3bIBAIOTCS OPraHM3alyy, okaszaBlive (UHAHCOBYIO MOLIEP)KKY MCCIeN0BaHMS,
U JTIOIM, TIOMOTaBIIMe MTOATOTOBUTH CTAThI0. XOPOIIMM TOHOM CUYMTAETCS BbIpaXKeHMe MPY3HATeTbHOCTH
AHOHMMHBIM pelleH3eHTaM).

8. Ina yumupoearus: (ILlpudt — 12 MyHKTOB, MEXXCTPOUHBII MHTEPBAJ — 1, BBIpABHMBaHME T10 IINPU-
He cTpaHuLBL. [TaeTcst Gubmorpaduueckoe omycaHue CTaTby (IIOApo6Hee 0 paBuiax 6ubmorpaduyeckmx
onucaHui cMm. 1. 18)).

Obpasey oopmnerus:

Jna yumuposanus: Xxxxxxxx X. X. XXXXXXXXXX XXXXXX XXXXXXXXXXX // O6pa3oBaHyue 4 HayKa.
20XX.T....,N2....C....-....DOI: ...

Hanee mr. 2—-8 ny6nMpyrOTCsS Ha aHIIMIACKOM sI3bIKe. 7SI cTaTeli Ha aHIMIMIICKOM $SI3bIKe TOC/Ie0-
BaTeJIbHOCTh OOpaTHAsI: cHavaaa 0popMIIsieTCss aHIIOSI3bIYHBIN BapUaHT — IIl. 9-15, MOTOM C/1efiyeT ero
aHAaJIoT Ha PYCCKOM sI3bIKe — M. 2—8.

9. AHIIOSI3BIYHBIN BAaPMAHT HA3BaHMS CTAaThby (WPUPT — 14 MYHKTOB, MOTYKUPHBIN, TIPSIMOIA, BbI-
paBHUBaHMeE 110 LEHTPY)

10. AHITIOSI3BIUHBIN BapMaHT MHUIIMAIOB MMEHM, OTYeCTBa (eC/IM OHO eCTb) M hamMuanu aBTopa
(umpudT — 14 MyHKTOB, TIOMY>KMUPHBIIA, IPSIMOIA, BbIpaBHMBaHMeE 110 IPABOMY KPaio)

11. AHITIOSI3BIUHBI BapyaHT HAMMEHOBAaHMSI MecTa PaboThl, TOPO/IA, CTPAHbI, a[IPEC STIEKTPOHHOI
MOYThI (IPUPT — 12 MYHKTOB, CBET/IbIA KypCUB, BBIPABHMBAHME 10 TPABOMY KPaio)

V coaBTOPOB, pabOTAIOLIVX B OLHOM OpraHM3anum, ee Ha3BaHue He NyOIpyeTcs..

O6pasey opopmneHus:

X. X. XXXXXXXX

Krasnoyarsk State Pedagogical University named after V. P. Astafiev, Krasnoyarsk, Russia.
E-mail: XxXXXXXXXXXXX

X. X. Xxxxxxxxx!, X. X. XXXxXxx>

Gdansk University of Physical Education and Sport, Gdansk, Poland.

E-mail: "XXXXXXXXXXXX; XXXXXXXXXXXX

12. Abstract. (AuHOTauyst. HpudT — 12 MyHKTOB, IPSIMO#, MEKCTPOYHBII MHTEPBAI — 1, BBIDAaBHU-
BaHMe I10 MMPYHEe CTPAHNLIBI)

Introduction. (ITpeppIcTOPMST NPEAIIPUHSTOrO aBTOPOM MCCIENOBAHMSI: aKTyaJIbHOCTb ITPOGIEMBI,
MPUYMHBI €€ BOSHUKHOBEHVSI M 000CHOBaHVe HeO6XOMMMOCTH ITOMCKA ee PelleHMii.)

Aim. (Uenb.)

Methodology and research methods. (MeTonomorusi, MeTObI M METOOVIKI MCCIeJOBAHMSI.)

Results. (Pe3ynbTaThbl.)

Scientific novelty. (HayuHast HOBU3Ha.)

Practical significance. ([lpakTuueckast 3Ha4MMOCTb.)

13. Keywords. (KmoueBbie cnoBa. IpudT — 12 MyHKTOB, IPSMOI, MEXCTPOUHBI MHTEpBal — 1,
BbIPABHMBAaHME I10 [MPYHE CTPAHUIIBI).

14. Acknowledgements. (bnarogapHoctu. lllpudT — 12 MyHKTOB, IPSIMO, MEXCTPOUHBII MHTEP-
Bas — 1, BBIpaBHMBaHMeE 10 LIMPUHE CTPAHUIIBI).
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15. For citation. (Insa uytuposanus. pudt — 12 myHKTOB, NMPSIMOIA, MEXCTPOUHBI MHTEepBaI —
1, BIpaBHMBAHME TI0 MIMPUHE CTpaHUIlbL. [JaeTcst 6ubamMorpaduueckoe OmicaHne CTaThy (OApPOOHee
0 npaBmiIax 6mbaorpaduUecKmx onucaHuii cm. . 18)).

O6pasey opopmneHus:

For citation: Author A. A., Author B. B. Title of article. The Education and Science Journal. 20XX; 24
(1):...-....DOI: ...

16. OCHOBHOI TEKCT. O6beM — He MeHee 25, HO He Gojee 35 CTpaHMIL, BK/II0UAS TAOMMUILbI, PU-
CYHKU M CIMCOK MCIIOJIb30BAHHBIX MCTOUHMKOB (LIPUGT — 14 MYHKTOB, MEXKCTPOUHBIT MHTepBal — 1,5,
BbIPaBHMBaHMeE I10 IIVPYHE CTPAHUIIBI).

Pykomuch (OCHOBHO# TEKCT) CTaThby MOXKET ObIThb MpEeACTaBleHa Ha PYCCKOM MM aHIIMIACKOM
si3bIKe. OCHOBHOJI TeKCT JOKEeH ObITh Pa3OMT Ha pa3fesibl, KOTOPHIM C/IeAyeT JATh KPAaTKMe 3aroJI0BKIU.
CTpyKTYpMpOBaHMe TEKCTAa MOXKET 3aBJCETb OT HAIIPABJIEHHOCTY (3MIIMPUYECKON MU TeOPeTUYeCKOoI)
MCCeIOBaHKsI. DMIIMPUUECKIe UCCIeJOBaHMUS JOKHBI COOTBeTCTBOBATh popmary IMRAD. Teopernye-
CKI€ UCC/IeIOBaHUSI MOTYT MMeTh aBTOPCKYIO JIOTMKY OCHOBHOI TEKCT IMIMUPUYECKOTO UCCIeI0BaHMS
M3JIaraeTcs Ha PyCCKOM MM aHIVIMICKOM SI3bIKaX B CIeAYyIOLIeli ocae10BaTeIbHOCTI

1. Beegenne (Introduction).

2. 0630p auTteparyps (Literature review).

3. MeTtoposnorus, matepuainsl u Metonsl (Methodology, materials and methods).

4. Pe3ynbTaThl uccnegoBanus (Results).

5. 06¢cyxpenne (Discussion).

5. 3axmouenue (Conclusion).

Bce yactu Tpe6GyeTcst BbIIENATh COOTBETCTBYIONIVIMY TIO/3ar0JI0OBKAMM M M3J1araTh B JAHHBIX pa3-
Jleflax perieBaHTHYI0 MHPOPMaLNIo.

1. BBegenue (1-2 c.) IODKHO CopepskaTh MH(POPMAIIIO, TO3BOJISIIOLIYIO0 UUTATEIO TIOHSITh IEHHOCTD
MIPE/ICTAaBIEHHOTO B CTAThe UCCIeN0BaHMs 6e3 JOMOMTHUTEIbHOTO 06palleHyst K Jpyrum uctouHmnkam. Cie-
nyeT 0003HAUUTb AKTyaJlbHOCTh ITOJHVMAEMOV HAyYHOH MPOBIEeMbI,BYKHOCT TTOVMCKA €€ PelIeHus] st
Pa3BUTHS OTIPeZIeTIEHHO OTPaC/IV HAYKM MM TTPAKTUUECKO IesITeTbHOCTH. [lanee pacKpbIBAeTCsI TEOPeTH-
yeckast ¥ TPaKTUYeCKast 3HaUMMOCTh PabOThI C YKa3aHMEM BOIIPOCOB, HAa KOTOPbIE TIOKA HET YeTKUX HAYYHO
060CHOBaHHbIX OTBETOB 1 KOTOPbIE COOMPAETCst pacCMOTPETDb aBTOP (-bl). B 3aBepiueHne GopMyIupyroTcs
LIeJTb CTAaTh!, MCCIeJOBATEIbCKYIE BOIIPOCHI, TUIIOTe3a M OTPaHMYeHNS] MCCIeIOBaHYIS, BhITEKAOLIVe U3 T10-
CTaBJIEHHO HAYYHOi IIPOGJIEMBI.

2. 0630p naurepatypsl (1-2 c.). Heo6xoaumMo omnmcaTh OCHOBHbIE MCCTeNOBaHMS M TyOIUKaLUN,
Ha KOTOpBIE OIMMpasach paboTa aBToOpa, UCTOPUIO MPOGIEMBI ¥ COBpEMEHHbIE B3IVISIAbI HA Hee, TPY/I-
HOCTM ee pa3paboTKi; BBIAEIUTD B 061l Tpo6ieMe acmeKkThl, OCBenalecs B craTbe. JKeaaTenbHO
paccmoTpeTh He MeHee 25-30 ncTouHuKoB (50 % KOTOPbIX TO/DKHBI ObITh AHIVIOSI3BIYHBIMU) Y CPABHUTD
B3IVISIZBI ABTOPOB, MpuueM He MeHee 70 % aHaIM3MpyeMbIX MCTOYHUKOB JOKHbI ObITh M3/IaHBI I1OCTIE
2015 roga. @. 1. O. aBTOPOB LIUTUPYEMBIX pabOT peKOMEHYeTCsI yKa3bIBATh Ha SI3bIKE OPUTUMHAA LIUTH-
pyemoit ctatbu. Hanpumep: kak ommeuaem K. Furs [ ], no muenuto A. JI. Cudoposa... [ |

3. MeTozmosorusi, Marepuansl ¥ Mmetonsl (1-2 c.). OnmchIBaOTCS 0COOEHHOCTY OPraHM3aLMUy Ipo-
Be/IEHHOTO MCCIeNOBaHYsI: €r0 MeTOLoMorueckas 6a3a, MCIoNIb30BaHHbIE aBTOPOM METOZOIOTMYeCKe
MTOJXOMbI I METObI (IKCIIEPUMEHT, MOJIeIMPOBaHe, OIPOC, TECTMPOBaHMe, HabIIoIeHe, aHan3, 0600-
IIeHMe U T. [.) ¥ METOAMKY ¢ 060CHOBaHMEM UX BbIGOPA.
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[pencTaBisieTcsl COCTaB yYaCTHUKOB, MECTO, BPEMSI U MOC/I€L0BATETbHOCTh BBITTOHEHUSI UCCTIe-
IIOBAHMS, a TAaKXKe TIPUMEHSIBIINIICS JOTIOTHUTEeNbHBIN MHCTPYMEeHTapuii (IporpaMMHOe obecrieueHne,
annaparypa u 1mp.).

4. Pe3ynbTaThl UCCIEIOBAHMS — OCHOBHOI pa3ies MyoImMKalun, 11eib KOTOPOTO — P MTOMOIIIM aHa-
J13a, 0006ILEeHMsT U IPYTMX METO0B 00pa6OTKM MOTYUEeHHBIX HAYYHBIM ITYyTEM JIOCTOBEPHBIX JAHHBIX apry-
MEHTMPOBAHHO [I0Ka3aTh pabouyio ruroTte3sy (-bi). CUCTeMaTU3MPOBAHHbI aHATTUTUYECKIMI 1 CTaTUCTUUE-
CKUIT MaTepuaa MOXeT ObITh IPEJCTABIEH B BUJE «I0KA3aTeIbCTB B CBEPHYTOM BUIE»: TAO/MNII, PAdIKOB,
CXeM ¥ PUCYHKOB. BaskHO TOMHUTB, UTO He HYKHO BKJIIOUATh CCBUIKM B 3TOT Pa3fen; MOCKOIbKY IpeJ-
CTaBJISIIOTCSI TOJIBKO COOCTBEHHbBIE OPUTHMHAIbHBIE pe3ylbTaThl. CChUIATHCS Ha Jpyrue paboThbl IPUHSTO
B paspeine «O6CykIeHNe pe3yabTaToB». Bce Ha3BaHUsI pUCYHKOB, TpaMKOB, Tab/INII, CXeM, KOMMEHTapUU
BHYTPY PUCYHKOB ¥ Tabui 0hOPMIISIFOTCST Ha PYCCKOM M aHITIMICKOM SI3bIKaX.

5. OGCcyKIOeHe pe3yJIbTaToB. B aTOM paszesie HysKHO OOBbSICHUTh 3HAUEHME MTOYYEHHBIX Pe3yilb-
TaTOB IS UCC/IeNoBaTeseil U3 pa3HbIX CTPAH: MOAUYEPKHYTbh BAXKHOCTb CBOETO MCC/IEOBAHUS U TO, KaK
OHO MOXET CITOCOGCTBOBATh MOHMMAHUIO CYIIECTBYIONIE/f B MUPOBOM HAayYHOM IPOCTPAHCTBE OOIIIe
npo6iembl. CeqyeT COMOCTaBUTb CBOV Pe3Y/IbTAThl C paHee ONMyOIMKOBAHHBIMY PAGOTAMU YUEHbIX U3
Pa3HbIX CTPaH MMPA, YKa3aTh, KaK Pe3y/abTaThl UCCIEAOBAHNS TIOMOIIV 3aMOTHUTD PO6GEbl B HAYUHOI
JINTEpaType, KOTOpble paHee He GbUIM PACKPBITHI UM YUTEHBI.

6. 3akimoueHue. B 3Tom pasjesie HeO6XOAMMO COOTHECTH TIOMYY€HHbIE PE3Y/IbTATHI C 3asIBI€HHbBI-
MU BO BBEJIEHUM 1I€/TbI0 Y TUTIOTE3001, KPATKO OTBETUTh Ha IMOCTABIEHHbIE CC/IEN0BATENbCKIE BOTIPOCHI.
YMeCcTHO NoAYepKHYTh HAYYHYIO ¥ TPAKTUUECKYI0 3HAUMMOCTb IIPOBEIEHHOTO VICC/IeIOBAHNUS U CIIPOTHO-
31POBATh BO3MOXKHbIE BAPMAHTBI PA3BUTHMS W/ PELIeHMs TIPOOIeMBbI.

17. TlogroToBKa JaHHBIX. VUTIOCTpalMK, BKIIOYAst PUCYHKU U TaOIUIIbI, IBJISIOTCS Hanbomee ag-
(eKTUMBHBIM CITOCOG0M TpeCTaBAeHNs pe3yabTaToB. VuTiocTpayy He JOMKHbBI Ly6aupoBaTh uHMOP-
Manuio, ONMCAaHHYIO B TEKCTE. HOI[HI/ICI/I K pUCYHKaM " Ta6J'II/ILLaM JOJ/DKHBI 6I)ITI> CaMOOO0CTAaTOYHbIMMU U
BBITIOJTHEHHBIMY Ha IBYX SI3bIKaX (PYCCKOM U aHITIMIICKOM), He TPEOYIOIIVIMI TIOSICHEHUIT B TEKCTE.

v O6bemMHbIE MaTepuaybl CleAyeT BKIIOUMTh B KauecTBe [OTOMHUTEIbHOTO MaTepuaa
(supplementary material). OHu 6ymyT pasMelieHbl Ha caiiTe M3JaHMs.

v/ JKenaTelbHO TPENCTABISATh I[BETHON BapMaHT PUCYHKOB [JISI OHJIATH-BEPCUM JKypHalia U
PDF-aitsioB 1 uepHO-6eblit IJIs TeYaTi.

v CriemyeT yauThIBaTh pazmep mpudra B WUUTIOCTPALVSIX 1ocie popMaTUpoBaHMs KypHaa.

18. CIMCOK MCIOIb30BAaHHBIX MCTOYHMKOB HAa PYCCKOM sI3bike — 30-40 mybnmraumii, U3 HUX
He MeHee 50 % 3apy6eskHbIX, M3gaHHbIX Mocae 2015 r. Criucok GopMuUpyeTcss B COOTBETCTBUM C ITO-
C/1e0BaTe/IbHOCTHIO YIIOMVUHAHMS MICTOYHMKOB B TeKCTe cTaTbhy (IpUdT — 12 MyHKTOB, MPSIMOIA,
MEKCTPOYHbIN MHTEPBA — 1, BBIpaBHMUBAHMeE T10 IMPUHE CTPAHUIIBI).

3JIEKTPOHHBIE CCHIJIKU JOJI)KHBI OTKPHIBATBHCS — OBSI3ATEJILHO ITPOBEPSIMTE!!!

B Texcre cTaThy CCHIIKM HA MCIIONb30BaHHbIE UCTOUHMKM CI€yeT YKa3blBaTh apabckumu mydpa-
MU COTJIACHO TOPSIIKOBOMY HOMEPY B YKa3aHHOM criyicke. HoMep CChUIKM M CTPAHUIIbI IIUTUPYEMOTO
MCTOYHMKA 3aK/TI0YAIOTCS B KBaJIpaTHbIe CKOOKN.

VICTOYHMKMY B CIIMCKE HE JO/DKHBI MOBTOPSTHCS! [P MOBTOPHBIX 06PAILIEHNSIX K OITHOMY M TOMY JKe
VICTOYHUKY UCTIONb3YeTCs Y3Ke MPYICBOEHHbIN BbIIlIe HOMEep CChUTKN.

BHVIMAHUE' B cricKe MCTOUYHMKOB HEXKeJIaTeTbHbI CCHUIKM Ha IyccepTaluy M aBTopedepaTsl
JVccepTalMii, TaK KaK OHYM PACI@HMBAIOTCSI KaK PYKOINCK U He SIBJISTIOTCS TeYaTHBIMYM MCTOYHMKAMMU.
ABTOpamM peKOMeHAYeTCsI CChIIAThCSI Ha OPUTMHAIbHBIE CTATh!U AVICCEPTAHTOB I10 TEMe IMCCepPTaIlMOH-
HOJ paboThI.

Ecnu ccouiku Ha duccepmauuu u agmopegepamaet He06xX00umbl, UX, KAK U CCHUIKU HA 0OKYMeHMbl
u u3dauus, He umeloujue asmopcmea, ciedyem oopmisime 8 eude CHOCOK 8 meKcime cmamsu.
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MpumMepbl opopMeHUa NUMTepaTypbl Ha PYCCKOM fi3blKe

1. Bensikosa E. I. CMbIcI00pMEHTMPOBaHHAs Negaroruyeckas nosuius // lepgaroruka. 2008. N2 2.
C.49-54.

2. 3arBsisauHckuii B. V1. HactynuT yiu artoxa Bosposknenus? CrpaTerusi MHHOBALIMOHHOTO Pa3BUTHS
poccuiickoro o6pasoBanus. 2-e usg. Mocksa: Jloroc, 2015. 140 c.

3. 3arBasuHckuii B. U. CrpaTermyeckue OpPMEHTUPbI Pa3BUTHUS OTEUECTBEHHOTO 006Pa30BaHMsI
u myTu ux peanusanuu // O6pazoBanne u Hayka. 2012. N2 4 (93). C. 3-16. DOI: 10.17853/1994-5639—
2012-4-3-16

4. Platonova R. I., Levchenkova T. V., Shkurko N. S., Cherkashina A. G., Kolodeznikova S. I.,
Lukina T.N. Regional Educational Institutions With in Modern System of Education // IEJME-Mathematics
Education. 2016. N2 11 (8). P. 2937-2948.

5. MyxopbsiHoBa O. A., Hegsimkait C. B. Ponb 06pa3oBaTe/bHbIX YUPEKAEHMI B Pa3BUTUU UIEU
COLIMAJIbHOTO IpefIIpUHMMATENbCTBa Cpefyt MONIOLeXy [DneKTpoH. pecypc] // Becrnuk Cesepo-
KaBKa3CKOTO rymMaHuTapHoro uuctutyta. 2015. N2 3 (15). Pesxum moctyna: http://www.skgi.ru/userfiles/
file/%e2%84% 96%203(15).pdf (maTa obpamenns: 18.02.2016).

6. Flavell J. H. Metacognition and cognitive monitoring: a new area of cognitive developmental
inquiry // American Psychologist. 1979. N2 34. P. 906-911. Available from: http://jwilson.coe.uga.edu/
EMAT7050/Students/Wilson/Flavell%20(1979).pdf (date of access: 10.12.2021).

7. EpemuH 0. B., 3amopoxknast E. V. BupTyanbHoe oOydeHMe MHOCTPAHHOMY SI3bIKY KaK OJVH U3
CIIOCOGOB peleHys Mpo6aeMbl KOMITbIOTEPHOJ 3aBUCMMOCTM MIAZIINX IIKOJIBHUKOB // TeplieHOBCKe
yTeHusl. IHOCTpaHHbIe SI3BIKM: MaTepyuasbl MeXKBY30BCKO/ HayuHOi KoHbepeHiny, 14-15 mast 2015 T.
Cankr-ITletep6ypr: PITIY um. A. U. Tepuena, 2015. C. 265-266.

18. Crincoxk mutepaTypsl Ha aHrumiickoM s13bike (REFERENCES)

CrpykTypa 6mbamorpaduueckux omuMcaHmii Ha aHIIuiickoMm s3bike B References ommnuaercst ot
npenncanHoil poccuiickum I'OCTom. TIpu obopmienun References ciemyer mpupmepskuBaTbesi BaH-
KkyBepckoro ctwis (Vancouver bibliographic style: http://guides.lib.monash.edu/citing-referencing/
vancouver).

HasBaHust XypHaJIOB ¥ JPYIUX NePUOIMYECKUX U3IaHMIA B ONIMCAHMSX CTATe BBIAEISIIOTCSI KypCH-
BOM U He OTAEJISIIOTCS 3HAKOM //, KaK B PYCCKOSI3bIYHOM BapuaHTe.

IIn1st TpaHCIUTEPALIY PYCCKOTO TEKCTAa B IATMHUIYY PEKOMEHTyeM UCTIONIb30BaTh CcaiiT http://www.
translit.ru
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MpumMepbl opopMeHUs NUTepaTypbl Ha aHINTUUCKOM fi3blKe

OnucaHue cTtaTtbu

Format: Author A. A., Author B. B., Author C. C., Author D. D. Title of article. Title of journal. Date of
publication Year Month (mepBbie Tpu 6yKBbI Ha3BaHMs Mecsiia) Date (ganee cokp. YYYY Mon (abb.) DD);
volume, number (issue number): pagination (page numbers).

(@opmam: ABTop A. A., ABTOp B. B., ABTOp B. B. HazBanue craton. Hazeaxue xcypHana. [Jata my6mm-
Kaiyy (TOZ, WU TOJ, MeCSILI, Y1C/I0); TOM, HOMED BbIITyCKa: HOMEepa CTPaHMIL.)

Examples (I[Ipumepst):

Efimova S. A. Academic and professional qualifications of graduates of the system of secondary vo-
cational education. Obrazovanie i nauka (mpancium) = The Education and Science Journal (aHI/I. BapyaHT
Ha3BaHus XXypHana). 2021; 23 (1): 68-82. (In Russ.)

Horsburgh M., Ladmin R., Williamson E. Multiprofessional learning: The attitudes of medical, nurs-
ing and pharmacy students to shared learning. Blackwell Science Ltd MEDICAL EDUCATION. 2001; 35 (9):
876-883.

OnucaHue cTaTbU U3 3JIEKTPOHHOIO XypHana

Format: Author A. A., Author B. B. Title of article. Title of Journal [Internet]. Date of publication
YYYY Mon (abb.) DD [cited (yka3biBaeTcst gata o6paiieHnst K MucTouHMKy) YYYY Mon (abb.) DD]; volume,
number (issue number): pagination (page numbers). Available from: URL

(®@opmam: ABTOp A. A., ABTOp B. B., ABTOp B. B. HazBanue cratou. Hazeanue xypHana [Internet].
Iara nmybnvkaumum (rof uiay rof, mecsi, unciao [YYYY Mon (abb.) DD]); Homep BbIrTycKa: CTpaHMUIIbL.
Available from: nntepHer-agpec).

Examples (I[Ipumepst):

Demenchuk P. Yu. Educational cluster as an institutional system for the integration of education.
Integracija obrazovanija (mpaxcnum) = Integration of Education (aHIJI. BApMaHT Ha3BaHMS KypHasa)
[Internet]. 2013 [cited 2019 Apr 17]; 4. Available from: http://cyberleninka.ru/article/n/obrazovatel-
nyy-klaster-kak-institutsionalnaya-sistema-integratsii-obrazovaniya (In Russ.)

Moscovici S. Social representations theory: A new theory for media research. Nordicom Review [In-
ternet]. 2011 [cited 2019 Sep 8]; 32 (2): 3-16. Available from: http://yandex.ru/clck/jsredir?bu=47ul3e &-
from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B &text=&etext=5277.0pQXZvh0d

OnuncaHue MaTepuanoB KOHpepeHUUn

Format: Author A. A. Title of paper. In: Title of book. Proceedings of the Title of the Conference; Date of
conference; Place of Conference. Place of publication: Publisher’s name; Year of Publication. Pagination
(page numbers).

(®opmam: Aetop A. A. HazBanue cratou. In: Hazsanue cOopHuxa. Mamepuanst koH(epeHyuu (Ha-
38aHue KoH@epeHyuu); nata KOHGepeHLIMI; MeCTO ee IpoBeeHysl. MecTo u3naHusi: 3naTenbCcTBO; IO,
ny6mukanym. CTp. (KOIMYeCcTBO CTPAHNLL B COOPHUKE MM HOMePa CTPaHMII).

Examples (IIpumepbt):

Markic S., Eilks I. A mixed methods approach to characterize the beliefs on science teaching and
learning of freshman science student teachers from different science teaching domains. Ed. by Tasar M. F.
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& Cakmakci G. In: Contemporary Science Education Research: Teaching. A Collection of Papers Presented at
ESERA 2009 Conference; 2010; Ankara, Turkey. Ankara, Turkey: Pegem Akademi; 2010. p. 21-28.

Rosov N. H. Mathematics course of secondary school: Today and the day after tomorrow. In: Zadachi
v obuchenii matematike: teoriya, opyt, innovatsii. Materialy Vserossiyskoy nauchno-prakticheskoj konferencii
(mpaucnum) = Problems in Teaching Mathematics: Theory, Experience, Innovation. Materials of All-Russian
Scientific Practical Conference; Vologda; 2007. Vologda: Publishing House Rus’; 2007. p. 6—12. (In Russ.)

OnucaHue MaTepuanoB KoOHpepeHUuUn (UHTepHeT)

Format: Author A. A. Title of paper. In: Title of Conference [Internet]; Date of Conference; Place of
Conference. Place of publication: Publisher’s name; Date of Publication [YYYY Mon (abb.) DD]; pagina-
tion (page numbers). Available from: URL

(@opmam: ABtop A. A. Ha3Banue cratbu. In: Haszsanue koHpepenyuu [Internet]; nata KoHdpepeH-
1[1}; MECTO TIPOBeieHNs KoHbepeHuun. Mecto uspauus: U3qaTenscTBo; ro mybankammu [cited (yka-
3bIBAETCS JaTa obpauieHust K uctouHuky) YYYY Mon (abb.) DD]; crpanuipl. Available from: nnrepser-a-
Apec)

Examples (I[Ipumepst):

Bespalova N. R. Parents’ attitude to preschool education and upbringing quality. In: Lichnost’, sem’ja
i obshhestvo: voprosy pedagogiki i psihologii: sbornik statej po materialam XV mezhdunarodnoj nauchno-prak-
ticheskoj konferencii. Ch. II. Novosibirsk: SibAK, 2012 (mpancnum) = XV International Conference on Personal-
ity, Family and Society: Issues of Pedagogy and Psychology [Internet]; 2012; Novosibirsk. Novosibirsk: Publish-
ing House SibAK; 2012 [cited 2017 May 17]; 400 p. Available from: http://sibac.info/conf/pedagog/xv/27821
(In Russ.)

Potocnik J. European Technology Platforms: Making the Move to Implementation. In: Conference on
Social Sciences and Humanities — European Parliament. Seminar with Industrial Leaders of European Tech-
nology Platforms [Internet]; 2005 Dec 16; Brussels. Brussels [cited 2016 Dec 10]. Available from: https://
ec.europa.eu/ european-technology-platforms-makingmove-implementation

OonucaHue KHUrm (MoHorpadumn, C60pHMUKHU)

Format: Author A. A. Title of book. Number of edition [if not first]. Place of Publication: Publisher;
Year of publication. Pagination (page numbers).

(@opmam: ABTOp A. A. HazBaHue kuuru. Homep nsganus (ecim He repBoe usganue). Mecto nsnga-
Husi: M3naTenbeTBo; rog nybmvkanym. Ctp. (KOIMYeCcTBO CTPAHMI B KHUTe W/ HOMepa CTPaHMIY).

Examples (IIpumepeol):

Khotuntsev Y. L. Tehnologicheskoe i jekologicheskoe obrazovanie i tehnologicheskaja kul’tura
shkol’nikov (mpancnum) = Technology and environmental education, and technological culture of stu-
dents. Moscow: Publishing House Eslan; 2007. 181 p. (In Russ.)

Bloom W. Personal identity, national identity and international relations. Cambridge: Cambridge
University Press; 2011. 290 p.
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OonucaHue KHUIK, pa3Meu4eHHoi4'| B ceTu UHTepHeT

Format: Author A. A. Title of book [Internet]. Place of Publication: Publisher; Year published [cited
(ykaspIBaeTcst jara obpaieHus K ucrouyHuky) YYYY Mon (abb.) DD]. Pagination (page numbers). Avail-
able from: URL... DOI: (if available)

(@opmam: ABTop A. A. Ha3Bauue kuuru [Internet]. Mecto usmanusi: M3paTenbCTBO; TOf, my6Ka-
1y [cited (yKaspiBaeTcs mata obpaiieHns K ucTouHuky) YYYY Mon (abb.) DD]. Ctp. (KomuyecTBo cTpa-
HUI B KHUT€e W HOMepa cTpaHul). Available from: narepnet-agpec. DOI: (eciu ecTb)

Examples (ITpumepest):

Maslow A. G. Motivacija i lichnost’ (mpancnum) = Motivation and personality [Internet]. Moscow:
Publishing House Direkt-Media; 2008 [cited 2019 May 20]. 947 p. Available from: https://litra.pro/moti-
vaciya-i-lichnostj/maslou-abraham/read# (In Russ.)

Bainbridge W. S. Technological determinism in construction of an online society. Virtual Sociocultural
Convergence [Internet]. New York: Springer; 2016 [cited 2018 Feb 10]. p. 25-43. Available from: https://doi.
org/10.1007/ 978-3-319-33020-4_2

19. ABTOpCKas cripaBKa Ha PyCCKOM $I3bIKe

Ungpopmauus o6 asmope (agmopax):

®. U. O. MOTHOCTBIO — YUYeHbIe CTelleHb U 3BaHMe, JO/KHOCTb, IOJTHOe Ha3BaHMe OpraHu3aluu,
B KoTOpoii paboraet aBTop; ORCID, ResearcherID (eciu ectb); ropoa, crpana. E-mail: ...

20. Bknad coaemopos. (PekoMeHayeTCsl yKa3aThb, €/ aBTOPOB HECKOJIBKO.)

TTopsinok onycanus GhakTUIECKOTO yIaCcTysI B BBINOTHEHHOM PaboTe COaBTOPBI CTATbYU ONPEIeNSIOT
CaMOCTOSITETbHO.

21. ABTOpCKas clipaBKa Ha aHIVIMIICKOM SI3bIKe

Information about the author (s): (Mudopmanust 06 aBTope (aBTOpax))

................... (OdopmiisieTcst aHAIOTMYHO PYCCKOMY BapMaHTY.)

22. Contribution of the author (s): (Bxyiag coaBTOpoB)

................... (OdopmiisieTcst aHAJIOTMYHO PYCCKOMY BapMaHTY.)

IIpu npexbsIBIEHNY CTAaTbY AaBTOPBI JIO/DKHBI IIOATBEPAUTD €€ COOTBETCTBME HVDKeCIeAyIo-
1M TPeGOBaHMSIM:

1. CraThst paHee He 6bUIa OITYOIMKOBAHA, & TAKKE He MTPeJCTaBIeHa i paCCMOTPeHMsI U Iy6nmka-
LMU B IPYTOM KypHaJe.

2. @aiin co craTeelt mpecTasieH B popmare fokymenTa Microsoft Word.

3. IIpuBeneHbI ITOJTHbIE MHTEPHET-aApeca sl CChIJIOK TaM, Iie 3TO HeoOX0IMMO.

4. OCHOBHO/ TeKCT HabpaH C MOJYTOPHBIM MEXKCTPOUHBIM MHTEPBAJIOM, HIPUGTOM B pasmepe
14 myHKTOB; 1151 BbI/I€TIEHM1 MCTIONb30BaH KypCKB, a He MoiluepKMUBaHMe (32 MCK/II0YeHMeM MHTePHeT-a-
IpecoB); BCe WITIOCTpaLuy, rpadyKy M TabaUIbl PACIIONOKEHbI B COOTBETCTBYIOLIMX MeCTaX TeKCTa,
a He B KOHIIe IOKYMEHTa.

5. TeKCT COOTBETCTBYET BCEM OCTAJIbHBIM, B TOM Umc/e 6ubaorpadieckum TpeboBaHMSIM, Tepe-
yyiciieHHbIM B [IpaBuiiax [ijist aBTOPOB, pa3MellleHHbIX Ha cTpaHuie «O sKypHaie».

B cryuae HecoOII0eHUS ITepeunc/IeHHbIX BbIle TPeGoBaHmii
pyKomuch GyIeT OTKIIOHEeHa peJaKuyert
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AUTHOR GUIDELINES

Submitting articles

Authors are requested to submit their manuscripts as a single file using our online submis-
sion system (https://www.edscience.ru/jour).

The email should contain the author’s mobile phone and e-mail address. Receipt will be confirmed
by an automatically generated notification.

The submitted articles should include the following essential components:

— Clear identification of the research purpose and its relevance to current scientific issues;

- Extensive analysis of previous research in the field;

- Detailed presentation of research materials and research findings;

- Research conclusions and implications for further research.

Formatting requirements:

e File format — MS Word (*.rtf);

e Font - Times New Roman;

e Font size - 14 pt;

e Spacing - 1.5 lines;

e Paragraph indention - 1.27 c¢m;

e Margins — 2 cm;

e Alignment — justified;

e Hyphenation mode - automatic;

e Emphasis - italic or bold;

e Text references — in square brackets with a reference number and quoted page number;

e Hyphens — distinguished from dashes;

e Dashes and inverted commas to be used consistently throughout text;

e Type styles and columns are to be avoided,;

e No extra line spaces between paragraphs;

e Figures — black and white, without halftones, in graphic vector formats, such as WMF, EMF, CDR
or Al;

e Raster (bitmap) — in TIFF, JPG formats at a minimum resolution of 300 dots per inch (dpi);

e Diagrams from MS Excel and MS Visio programs should be supplied in original file form.

e Formulas are typed using MathType only. Linear formulas are typed on keyboard (not in a math-
ematical editor).

Text Structure
1. UDC (refer to the Universal Decimal Classification http://teacode.com/online/udc/) (Font size

14, bold, left alignment)

2. Paper title (Font size 14, bold, centre alignment, upper case)
The title should be concise and informative (less than 10 words), clearly conveying the essential
research findings.
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3. Author names (Font size 12, bold, right alignment)

Author names should be presented in the following order: First name, middle name (initial),
surname.

Authors’ names should be separated by commas.

4. Author affiliation (Font size 12, light italic, right alignment)

Author affiliation should be presented in the following order: Institution, city, country. Provide
an e-mail address.

Use a shared affiliation when the authors have the same institution.

Format:

X. X. XXXXXXXX

Krasnoyarsk State Pedagogical University named after V. P. Astafiev, Krasnoyarsk, Russia.
E-mail: XXXXXXXXXXXX

X. X. Xxxxxxxxx!, X. X. Xxxxxx>

Gdansk University of Physical Education and Sport, Gdansk, Poland.

E-mail: 'XXXXXXXXXXXX; *XXXXXXXXXXXX

5. Abstract. (Font size 12, line spacing — 1, justified alignment). The abstract should be between
350-400 words in length.

The abstract plays the role of an enhanced title, providing essential information about the article
content.

Abstract structure:

e Introduction. (Dedicate at least a few sentences to providing the context or background of the
research paper, to explaining any motivation for conducting that specific research, and to identifying the
significance of the research and how it aims to fill a research gap.)

e Aim(s). (Consider the aims and intentions of the study as well as outline any important questions
or hypotheses.)

e Methodology and research methods. (Use this section to concisely justify and identify your study’s
approaches, methods, design aspects, key variables and any relevant data-analysis procedures.)

e Results. (Present the main findings and results of the research’s key aims, questions and hypoth-
eses, as well as provide some discussion of any additional considerations that were encountered during
the research process.)

e Scientific novelty. (Refer to one or elements that are new in the research, including new meth-
odology or new observation, which leads to a new knowledge discovery in the theory of pedagogy and
education, as well as related scientific industries.)

e Practical significance. (Highlight practical suggestions for application of the research or implica-
tions for future research.)

6. Keywords. (Font size 12, line spacing - 1, justified alignment)

Keywords are one of the most important factors in the discoverability of scientific articles indexed
in bibliographic databases. The paper should contain a list of 5-10 keywords, which reflect the research
problem, achieved results and applied terminology.

7. Acknowledgements. (Font size 12, line spacing — 1, justified alignment)

When acknowledging, thank all those who have helped in carrying out the research (chairs, super-
visors, funding bodies, or other academics, e.g. colleagues or cohort members).

It is a common practice for authors of an academic work to thank the anonymous reviewers at the
journal that is publishing it.
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8. For citation: (Font size 12, line spacing - 1, justified alignment). A bibliographic citation pro-
vides relevant information about the author(s) and publication (author name(s), article title, journal
name, publication year, volume and issue number, page range of the article, and article DOI).

Format:

For citation: Author A. A., Author B. B. Title of article. The Education and Science Journal. 20XX; 24
(1):..—...DOI:

Sections 2-8 (paper title, author names, author affiliation, abstract, keywords, acknowledgements,
bibliographic citation) should be provided in Russian using the same text structure and require-
ments.

9. Body text (Font size — 14 points, line spacing - 1.5, justified alignment)

The paper should be between 25-35 pages, including tables, figures and references. In some ex-
ceptional cases, when the work represents great scientific value, larger manuscripts can be considered.

The manuscript (body text) of the article may be presented in Russian or in English. The ma-
nuscript should be divided into clearly defined sections. Subsections should be given a brief heading.
Manuscripts should be structured according to whether their subject matter is of an empirical or the-
oretical nature. Empirical works must conform to the IMRAD format, whereas those having a theoretical
character may be constructed following the relevant logic of argumentation.

Order of sections in the IMRAD format:

1) Introduction.

2) Literature Review.

3) Methodology, Materials and Methods.

4) Results and Discussion.

5) Conclusion.

1) Introduction (1-2 pages) announces the research problem and its relevance to current theore-
tical and practical issues in the field. It establishes the scope and context of the research by analysing
the most relevant publications on the topic being investigated. The Introduction conventionally leads
the reader from the general background information describing the current research focus in the field
and specific terminology, through identification of a research problem or gap in the existing knowledge
to a statement of the aims and objectives of the paper. It is of importance to highlight the potential out-
comes and implications for further research.

2) Literature Review (1-2 pages) critically surveys scholarly papers and other sources relevant to
the problem being investigated. This section is designed to provide an overview of literature the author
studied while researching the topic and to demonstrate how the work fits within a larger field of study. It
is common practice to overview no less than 20-40 publications, with the majority of them to be retri-
eved from international English-language sources.

3) Methodology, Materials and Methods (1-2 pages) section presents actions taken to study the
research problem and the rationale behind the application of specific procedures, such as observation,
survey, test, experiment, analysis and modelling. This information should be detailed enough for an in-
terested reader to understand the principles that allowed the researcher to select, process and analyse
data pertaining to the phenomenon under study. This section provides the information by which the
overall validity of the work can be judged. Where the study is aimed at developing a particular model,
it should be detailed in this section. The authors’ names should also be integrated into the text, e.g.
Scholtz [1] has argued that ...

4) Results and Discussion (varies in length depending on the amount of information to be presen-
ted) reports the findings of the study and provides their evidence-based interpretation. In this section,
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the working hypotheses underpinning the study are either confirmed or rejected. A comprehensive and
objective description of the research results allows the reader to follow the logic of argumentation that
the author applied when analysing the obtained data. It is important to be concise and avoid presenting
information that is not critical to answering the research question. The research findings are conventi-
onally supported by non-textual elements (tables and figures) in order to further explicate key results.
The most significant results are given critical consideration in the text. It is desirable that the results
presented in the article be compared with those obtained in other studies. Such comparisons can be
helpful in describing the significance of the study in terms of how its findings fill existing gaps in the fi-
eld. This section is considered to be the most important part of the research paper because it reveals the
underlying meaning of the study and formulates a more profound understanding of the research problem
under investigation.

5) Conclusion (2-3 paragraphs) is not a mere summary of research results; rather, it is a synthe-
sis of main points. It highlights key findings by noting their important theoretical and practical impli-
cations. A synthesis of arguments presented in the text should be provided to demonstrate how they
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