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Annoramus. [locmanoska npodaemst. C KaXKIbIM TOAOM MOSIBJISIETCS BCEe OOJbIIIE UC-
cJieIoOBaHMI, HAIlpaBJIeHHbIX Ha TOBBIILIEHNE KayecTBa LIUMPOBBIX pecypcoB, cO3laBae-
MbIX U UCIIOJB3YeMbIX B cepe oOpa3oBaHus, a TaKKe Ha Pa3BUTUE COOTBETCTBYIOIIUX
npodeccuoHalbHBIX KAYECTB Y MeJaroros. B paMkax MHOSI3bIYHOTO 0Opa3oBaHUSsI TIPU UC-
MOJIb30BAHWM Pa3IMYHOr0 HKU(POBOro MHCTpyMeHTapusi 3¢ dekTuBHee (popmupyercs
CJIOBapHBIN 3amac, MOACIUPYIOTCS IMAIOru, B OOJIbIIell CTEEHN 3a1eCTBYETCsI yCTHas
pedb, PacIIUpSIIOTCS BO3MOXHOCTH JIJIT OCBOeHUsI rpaMMaTuku. [Ipu aToMm cyliecTByo-
1IMe UCCIIeI0BaHUS MTPAKTUYECKN He 3aTparuBaroT MpooaeMy morcka KOMILIEKCHbIX MO -
XOJIOB K TOJATOTOBKE YYUTEJIEH K MPaKTUYECKOMY MPUMEHEHHUI0 LIU(MPOBBIX PeCypcoB
B paMKax pa3BUTUSI UHOSI3BIYHOTO 00pa3oBaHUs. AKTyaJbHOU SIBJISIETCS Mpodsiema 000-
CHOBaHMs 11€JeCO00pa3HOCTU COBEPILIEHCTBOBAHUSI HEOOXOAMMBIX ISl 3TOIO CUCTEM
MOJArOTOBKU YUMUTEJIe MHOCTPAHHOTIO $I3bIKa, NTOUCKA METOJOB U CPEICTB AJISl MOBbIIIE-
HUs 9DGEKTUBHOCTU pabOThl CO CTYAEHTaMU IeJarormyeckrx CreluaibHOCTeN BY30B.
Memodonoeus. OcyllecTBISIETCSI MHOTOJIETHEE UCCIEA0OBAHUE, B XOJ€ KOTOPOro pa3zpada-
THIBAIOTCS U COBEPIIEHCTBYIOTCS 00pa3oBaTeIbHbIE TPOrpaMMbl 7151 OaKajiaBpOB U Maru-
CTPOB MeJaroruyeckurx HarpapaeHU I CTOJUYHbBIX By30B. 151 onpeaeneHus 3¢ heKTUBHO-
CTHU MpeajiaraeMbIX pa3pabOTOK MPOBOMSITCS CEPUN KCTIEPUMEHTATbHBIX UCCAETOBAHUIA.
Pesysomamul. PazpaboTaHbl M OMUCAaHbl MOJEJb, YCIOBUS, MPUHLMIBI U COAEPXaHUE
MOJArOTOBKU OyIyIIMX YYUTENIEH MHOCTPAHHOTO 3bIKa K MPO(eCcCUOHATbHOMY UCIOJb-
30BaHUIO LIU(PPOBBIX TEXHOJOTHI. BbISIBIIEHO MOBBIIIEHUE HECKOJIbKUX KJIHOUYEBbIX Ta-
PaMeTpPOB, CBUIETEIbCTBYIOLIMX OO0 OMpaBAaHHOCTH U 3(hGEKTUBHOCTU MpeaiaraeMbIxX
MOJIX0A0B K Pa3BUTHIO UCCIEAYEeMO KOMITIETEHTHOCTH YUUTEIEH MHOCTPAHHBIX SI3bIKOB.
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3axarouenue. Peanuzanus Moaxoa0B K Pa3BUTUIO0 KOMITIETEHTHOCTH yYUTeNeil MHOCTpaH-
HBIX SI3LIKOB B 00JIACTY MCITOJIb30BAaHMS TN POBBIX TEXHOJIOTHH 1esiecoobpasHa. Ciemyer
MPEAyCMOTPETh JAJIbHEIIIee pa3BUTHE METOIUICCKUX CUCTEM OOYYEeHUs CTYICHTOB IIe-
Jarornyeckux BY30B JIs KOMILIEKCHOTO MCIOJIb30BaHUSI TAKUX TEXHOJOTUIN HE TOJbKO
B paMKaX 00y4eHUs IKOJIBHUKOB, HO M B IPYTHUX BUIAX X ITPOGeCCHOHAIBHON NesTeTb-
HOCTH.

KimogeBbie cjioBa: OHIAH-KOMMYHUKAIINH, ITM(GPOBLIE 00pa3oBaTeIbHBIE PECYPCHI,
KOMITIETEHTHOCTD, TTOATOTOBKA Te1aroroB
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The feasibility and methods of developing the foreign
language teachers’ competence in the field of using digital
technologies in professional activities

Vadim V. Grinshkun!®%, Victoria V. Kopylova?
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2Prosveschenie Publishers, Moscow, Russian Federation
Evadim@grinshkun.ru

Abstract. Problem statement. Every year, there are more and more studies aimed at
improving the quality of digital resources created and used in the field of education, as well
as at developing appropriate professional qualities among teachers. Within the framework of
foreign language education, when using various digital tools, vocabulary is formed more
effectively, dialogues are modeled, oral speech is used to a greater extent, and opportunities
for mastering grammar are expanded. At the same time, existing research practically does
not address the problem of finding integrated approaches to preparing teachers for the
practical use of digital resources in the framework of the development of foreign language
education. The problem of substantiating the expediency of improving the necessary systems
for training teachers of a foreign language, searching for methods and means to improve the
effectiveness of work with students of pedagogical specialties of universities is urgent.
Methodology. A long-term study is being carried out, during which educational programs for
bachelors and masters of pedagogical directions of metropolitan universities are being
developed and improved. A series of experimental studies are being conducted to determine
the effectiveness of the proposed developments. Results. The model, conditions, principles
and content of training future foreign language teachers for the professional use of digital
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technologies are developed and described. An increase in several key parameters for the
study was revealed, indicating the validity and effectiveness of the proposed approaches to
the development of the studied competence of foreign language teachers. Conclusion. The
implementation of approaches to the development of the competence of a foreign language
teacher in the field of using digital technologies is appropriate. It is necessary to provide for
the further development of methodological systems for teaching students at pedagogical
universities the systematic use of such technologies not only in the context of teaching
schoolchildren, but also in many other types of their professional activities.

Keywords: online communications, digital educational resources, teacher, competence,
teacher training
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ITocranoBka mpodJembl. Ha mpoTsskeHMU TpeX MOCIeIHUX IeCSITUICTUIA
M@ POBbIE TEXHOJIOTUM U KOMITbIOTEpHAs TEXHUKA MPOYHO YKOPEHWIUCh Ha
BCEX YPOBHSIX CUCTEMBI 00pa30BaHMsI. DTOMY CIIOCOOCTBYIOT KakK mpodeccuo-
HaJIbHbIE€ Pa3pabOTKU HU(PPOBBLIX 0OpA30BaTEIbLHBIX PECYPCOB, TaK 1 aKTUBHOE
BOBJICUEHME B CO3JaHME HOBBIX CPEICTB OOYYEHMSsI IIKOJbHBLIX YYUTENel U
npenogaBaTesieil By30B. PazBuTue JaHHBIX MPOLECCOB MOJIYYMUJIO HOBBIA UM-
nyiabc Onaromapsi GopMupoBaHuio B Poccum cpasy HECKOJBbKUX KPYITHBIX
KOJUIEKLMIA LIM(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB, K YMCIY KOTOPBIX MOXHO
OTHECTU NMpoeKThl «Poccuiickas aieKTpoHHas 11KoJIa» U «MOCKOBCKasl 2JIeKT-
POHHasl IIKOJa». Y4acTre B TAKMX IMPOEKTaX, a TAKXKe CTpeMJIEHUE ClIeJIaTh CO-
BpPEMEHHBbIC Yy4eOHbIe n3aaHus 6oJiee 23(PHEKTUBHBIMUA BOBJIEKJIO B MOJOOHYIO
paboTy OOJILIIMHCTBO M3AATEbCTB, 3aHUMAIOIIMXCS pa3pabOTKOM U pacmpo-
CTpaHEHUEM Y4eOHOI uTepaTypbl. TpaauLIMOHHbBIE COBPEMEHHbIE YUeOHUKU
1 MocoOus BCe yallle JOIMOJHSIOTCI HUMPOBBIMU MPUIIOKEHUSIMU, KOTOPHIE,
00J1a1asi BBICOKOM HaIISIAHOCTbIO, UHTEPAKTUBHOCTBIO U BO3MOXHOCTBIO HC-
MOJIb30BaHMsI MH(MOPMALIMK pa3INYHbIX BUIOB, pACIIUPSIOT COAepKaHMe Tpa-
JULIMOHHBIX CPeACTB 00yueHusi. OUeBUIHO, UYTO MOSIBJIEHUE HOBOTO MHCTPY-
MEHTapusl, C OMHON CTOPOHBI, MOXET CYILIECTBEHHO MOBJIMSTh Ha MPAKTUKY
paboThI 1IKOJI, KOJUIeIKEN 1 By30B, MOBBIIIAs 93(h(HEKTUBHOCTh U pe3yJIbTaTUB-
HOCTb MOJITOTOBKM CTYJI€HTOB U ILIKOJIbHUKOB, a C IPYTOii CTOPOHbI, MOXET 13-
MEHMTb U PaCIIMPUTh NAJTUTPY CIIOCOOOB 00yUEHNS, TOPOAUTH HOBBIE METO/IbI
paboThl C O0YYAIOIIUMUCS, YTO TPEOYET OT MEeIAroroB JOMOJTHUTEIbHON KOM-
METEHTHOCTU, HOBBIX TPO(PECCUOHATbHBIX KAUECTB.

HecnyyaiiHO ¢ KaxXXabIM rogoM MOSIBISIETCS BCE OOJIbIIE MCCAEAOBAHUMA,
OTHOCSIIMXCS KaK K 001aCTU HayK 00 00pa3oBaHUU, TaK U K 00J1aCTU TeXHUYE-
CKMX HayK, KOTOpble HaIlpaBjJeHbl Ha MOBBIIIEHUE KadyecTBa CO3AaBaeMBbIX
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LM GPOBBIX CUCTEM U, MapajieibHO, Ha MOBBIIIEHUE COOTBETCTBYIOLIMUX TTPO-
(peccroHaNbHBIX KAYeCTB IeaaroroB. BaxkHo mMoHMMAaTh, YTO TaKMe MPOLECCHI
TECHO B3aMMOCBSI3aHbI: YeM BbIlIEe KOMIIETEHTHOCTD TIearoroB B 00CyKaaeMoit
cdepe, TeM BBIIIE UX MTOTPEOHOCTb B MCIIOJH30BAaHUU HOBBIX 3((HEKTUBHBIX
CcpencTB oOyueHus, TeM OJIvKe TaKre MeIaroru K TBOpYeCKUM IpolieccaM pas-
paboTKH, arpodaliMy U BHeAPEeHUs HUMPOBLIX 00pa30BaTEIbHBIX PECYPCOB.

He oxa3biBaeTcsi B CTOPOHE OT TAKOTO pojaa AesSITeIbHOCTU U 00J1aCTh Ieaa-
TOTUKM, CBSI3aHHAsI C JIMHTBUCTUYECKUM O00pa3oBaHMEM, C TTIOATOTOBKOM CTYy-
JEHTOB 1 LIKOJbHUKOB K BJIaICHUIO MNHOCTPAHHBIMU SI3bIKaMU. AKTYaJIbHOCTh
9TOM TeMaTUKM KpaTHO BO3pociia Ha (hoHe riodain3aluu, akTUBU3aLUU MEX-
JTYHApOJHOIO COTPYAHMYECTBA, (POPMMUPOBAHMS MHOTOIIOJSIPHOTO MMpa, a
TakXKe pa3BUTUSI CUCTEM TJI00AJIbHOTO U TpaHCTPpaHUYHOIo oOpa3oBaHusi [1].

B paziauuHbIX HAyYHBIX 1 METOIMYECKUX UCTOUYHUKAX MPEeINPUHUMAIOTCS
MOMBITKUA OIpeaeeHUs] OOLIMX MPpo0dJeM, BO3MOXHOCTE U TOAXOA0B, 00Y-
CJIOBJIEHHBIX MPUMEHEeHUEM LUMPOBLIX TEXHOJOTM B 00YYEeHUU TyMaHUTap-
HbIM aucuMIUIMHaM [2—4]. bnaromapsg >TuM M Apyrum padoTtamM MOKa3aHbI
MPEeUMYIIeCTBa UCIOJIb30BAHUSI TEIEKOMMYHUKAIIMOHHOIO B3aUMOACHCTBUS,
OIEpPaTMBHOIO M BapUaTUBHOIO OOILEHMSI, HOBOE COJEp>KaHWE B KOTOpbIE
MPUHOCST COBPEMEHHbIE TEXHOJOTMU MCKYCCTBEHHOTO MHTEJJIEKTAa, HOBbIE
CIMOCOOBI MOBBILIEHUS JOCTYITHOCTU U HAJISIAHOCTU 00y4YeHUsI, 6a3upyonime-
CsI Ha TEXHOJIOTUSIX MyJIbTUMEIHA, TOMOJTHEHHO 1 BUPTYyaJbHOI pealbHOCTH.

Takue 1MGpPOBBIE pecypchl Bce yallle MPUMEHSIOTCS B OOy4YeHUM MHO-
CTpaHHBIM $I3bIKaM, CIIOCOOCTBYS IMOBBIIIEHUIO ero apdekTuBHOCTU. COOT-
BETCTBYIOILIME UCCEI0BAHMS B TTOCAeAHME TOAbI MpoBoauanuch A.A. CaBuHOIA,
10.1. Cemenonoii, A.E. I1ak, B.H. Mapuenko, 10.C. Cunkosoii, [I.A. TapaH,
M.A. Xnb160Boit U Apyrumu kojuieramu [5—12]. Umu nokaszaHo, 4to uugpo-
BbI€ PECYPChl CYLIECTBEHHO 00JIeryaroT JOCTYI K ayTeHTUYHOMY MaTepualy,
MO3BOJISISI padOTaTh C peaIbHBIMU MMPUMePaMM Ha U3ydaeMOM SI3bIKE, YTO 3Ha-
YUTEJILHO YJy4lllaeT ero BOCHpHUITHE U TToHMMaHue. [Ipoucxoaut paciuupe-
Hue crnekTpa (opM 00ydyeHUsI, KOrJla Ha 3aHSITUSIX IO MHOCTPAHHOMY SI3bIKY
BBITIOJIHSIOTCS UHTEPAKTUBHBIE YIIPAXXHEHUS, UCTIOJIb3YIOTCSI TECThl U UTPHI,
MYJBTUMEIUAHBIE TTPEe3eHTALIMU. DTO MO3BOJISIET BOBJEYD yUYalllMXCs B pa3HO-
00pa3HyI0 y4eOHYIO AESATEIbHOCTh, CTIOCOOCTBYS TEM CaMbIM MOBBILIEHUIO 3 -
(beKTUBHOCTU O0y4YeHUsSI MHOCTPAHHOMY SI3BIKY. Bo MHOrux ciaydyasx umeer
MECTO MHIMBUIYATU3UPOBAHHBIN (hopMaT 0OyUEeHHUSI C yIETOM BO3MOKHOCTEM
U MOTPEeOHOCTEM OTAEIbHOTO YUYEHUKA.

Henb3st He mpuHUMAaThL B pacyeT Te UCClIeI0BaHUsI, KOTOPbIE OMUPAIOTCS
Ha TeJIEKOMMYHUMKAIIMOHHbIE BOBMOXHOCTHU LIM(MPOBBIX PECYPCOB, MMOCTOSIHHO
pacIlupsIOIIeecs CETEBOE COTPYIHUYECTBO MEAATOrOB U 0OOYyYaIOIIUXCs, HAXO0-
JSIAXCS B pa3HBIX PErMOHAX CTPaHbl WJIM 1aXe B pa3HbIX cTpaHax. [logobHo-
MY OHJIAliH-OOILEHUIO B paMKaxX M3yUYeHUsI MHOCTPAHHBIX SI3bIKOB MOCBITUIIN
cBou pabotel G. Timurnyam, S. Khandsuren, A. IllyraneBa, H. MaprtiolieB,
JI. Buxkynosa, H. fA3bsikoBa, M. MakapoBa, C. IepacumoBa, M. Mcpausona,
a TakKe psia IPYTUX 3apyOesKHBIX M OT€UeCTBEHHBIX YUeHBIX [13—16]. OT™Meua-
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€TCsI CYILLIECTBEHHOE BJIUSIHUE TeJIEKOMMYHUKALIMOHHBIX TEXHOJIOTUI HA aKTH-
BU3aLIMIO MCITOJIb30BAHUSI MHOSI3BIYHON JTMHTBOAMAAKTUKYA KOMMYHUMKALIMU B
00y4YeHMN MHOCTpaHHBIM si3bikaM [17]. Ilpu ucmonb3oBaHUM TakKux HUPPO-
BBIX CPEIICTB CYILIECTBEHHO YJIYUIlIalOTCS PAa3rOBOPHbIE HABBIKM OOyYarOIIMX-
csl, TIOCKOJIbKY Ha 0oJjiee 3((PeKTUBHO (DOPMUPYIOTCS U MOACTUPYIOTCS AUAIO0-
I'v, B OOJIbIIEN CTEIEHU 3aIeMCTBYETCSl YCTHasl peyb, B TOM YMCJIE B paMKax
OOIIIeHUS ¢ HOCUTEISIMU s13bIKa. [TpuMeHeHne LM POBBIX TEACKOMMYHUKAIIH -
OHHBIX CUCTEM IMOBBIILIIAECT M HABBIKM MMChMA 32 CYET JUCTAHLIMOHHOTO BBITOJ-
HEHUsI TUCbMEHHBIX 3aaHUii, a TaKKe MMMCbMEHHOT0 yJ4acTusl B 0J1orax u ¢o-
pymax.

C y4yeToM BbIIIECKAa3aHHOTO OYEBUIHO, UTO IPUMEHEHUIO IM(PPOBBIX TEX-
HOJIOTUI B paMKax oOydyeHUs] MHOCTPAHHBIM SI3bIKaM JOJKHA ObITh OKa3aHa
BCeMepHas nojepxxka. Bmecre ¢ TeM, MCMoib30BaHME TAKMX TEXHOJIOTUI CO-
MPSIKEHO ¢ OIpeaeIeHHbIMU TPYAHOCTSIMU. B yacTHOCTH, OIBIT 1eSITeIbHOCTU
BeIyIIMX U3AaTeIbCTB, KOTOPbIE IeJal0T BCE HEOOXOAMMOE ISl CO3JaHUs ca-
MbIX COBPEMEHHBIX CPEICTB OOY4YeHUS (IOIMOJHSIOT MX MHTEPaKTHBHBIMU
MYJIbTUMEIUAHBIMU U IPYTUMU TIPUIIOKEHUSIMU ), CBUAETEIbCTBYET, YTO OTHO-
IO MOSIBJICHUS Y PACTIPOCTPAHEHMSI TAKUX CPEICTB O0yYeHUs KpailHe HeA0CTa-
TOYHO. PeasbHOMY MOBBIIEHUIO 3(P(MEKTUBHOCTA OOYYEHMST IIKOJIbHUKOB
AHIJIMCKOMY U IPYTUM UHOCTPAHHBIM SI3bIKAM C UCIIOJb30BaHUEM MTOAO0OHBIX
CPEACTB CYILIECTBEHHO MelllaeT HU3KMIA YPOBEHb T'OTOBHOCTHU YYUTENEeH K
YMECTHOMY U 3((HEKTUBHOMY MCMHOJIb30BaHNIO LU(MPOBBLIX cucTeM. byayiine
U yXe padoTalole yYuTesl JOJKHBI OBJIaIeTh HOBBIMU CITIOCOOaMU 00yYeHUST
U YMETb TOTOBUTh 00YUYaIOIIUXCSI K SI3bIKOBBIM MCITBITAHUSIM, TIPU IPOBEACHUU
KOTOPBIX YK€ IPUMEHSIIOTCS pa3jiMuHble 3J1eKTPOHHbIE maTdopmbl. K yuciy
TaKMX UCTIBITAHUI OTHOCSITCS MOIYJISIDHBIE SI3bIKOBBIE K3aMEHbI, HAIIpUMEDP,
Toefl, Ielts, Bulats, TestDaF, Delf u ap.

Crenyetr oOpaTUTh BHUMAaHME, YTO BBILIENEPEYMCICHHBIE U MHOTHUE JpY-
rue HaydyHbIe UCClIeOBaHMSI, TOKA3bIBAIOIIME TPEUMYIIECTBA UCITOIb30BaAHMS
LM (POBBIX PECYPCOB M1 00yYeHMSI MTHOCTPAaHHBIMU SI3bIKaM, ITIOYTH HE 3aTpa-
TMBAIOT MPoOJeMy MOKMCKa MPAKTUYECKUX MOAXOA0B K MOATOTOBKE YUUTEei
KCII0JIb30BaTh COOTBETCTBYIOIIMIA MHCTpYMEHTapuid. B apyrux ciyyasx uccie-
JIOBaTeJIM, pa3pabaTbiBasi HOBbIE TPOrPAaMMBbI JJ1s1 TOATOTOBKM I1€1aroros, Ha-
000pOT, HE YUUTHIBAIOT peaibHble 0COOEHHOCTU U BO3MOXHOCTU TeX LMD PO-
BBIX PECYPCOB, KOTOpPbIE Y€ CO3JaHbl MU KOTOpble OyAyT pa3padoTaHbl B
Onkaiiiee Bpemsi. B ¢BsI3u ¢ 3TUM aKTyaJIbHOM SIBJISIETCS TTpoOieMa 000CHO-
BaHMS 11€J1eCOO0Pa3HOCTH COBEPILEHCTBOBAHMUSI COOTBETCTBYIOIIUX CHUCTEM
MOJATOTOBKHU T€1aroroB M Moucka Crnoco0oB, MOAXOA0B, METOIOB U CPEICTB
JJ1s1 TOBBILIEHUST 3(P(PEeKTUBHOCTA KaK pabOThl CO CTyASHTaAaMU Ileaaroruye-
CKMX CMELMATBHOCTEN, TaK U AESTEJbHOCTU IO MOBBIIIEHUIO KBUIM(PUKALINU
yKe paboTalIINX IIKOJbHBIX YUUTEIe MHOCTPAHHBIX SI3bIKOB.

MeTtonoaorus. 1151 peiieHus 3TO U HEKOTOPBIX APYTMX CMEXKHBIX MPO-
0JieM Ha ITPOTSKEHUM MHOTMX JIET ITPOBOJUTCS MCCIIeIOBaHKE, B XO/1€ KOTOPO-
rO OCYIIECTBJISIETCS] pa3pabOTKa M COBEPIIEHCTBOBaHME O0pa30BaTEIbHbBIX
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nporpaMm sl TOATOTOBKM OaKajJaBpOB MU MarucTpoOB MEAAarormyeckKux Ha-
npaBjieHuii. B yacTHOCTH, Ha OCHOBE 3apaHee CO31aBaeMbIX TEOPETUUECKUX
MOJIeJIEN, OTIPEAECICHUS YCIOBUI M TPUHIIMIIOB COOTBETCTBYIOIIETO OOYyUEHUS
BBISIBJISIIOTCS Y alTpOOUPYIOTCS COIepKaHMEe, METOAbI M CPEICTBA MOATOTOBKHU
OyAylIMX YYUTEIE MHOCTPAHHOTIO 3bIKa K OCYIIIECTBJIEHUIO BCEX BUIOB MPO-
(beccoHaANBHON IE€STEILHOCTU B YCIOBUSIX TOTAJIBHOIO MCITOJb30BaHUSI HO-
BEUIIMX HM(PPOBBIX TEXHOJIOTUIA.

B pamkax paboT mo MOCTMXXEHUIO 3TOM LU HE TOJBKO aHATU3UPYIOTCS
MMEIOIIMECsS HayYHble UICTOYHUKM, HO U 0000IIAaeTCs TepeaoBOM MpaKTUye-
CKUI OIBIT Pa3JIMYHbIX YHUBEPCUTETOB CTPAHbl, OTOMPAIOTCS U CUCTEMATHU3U -
PYIOTCS pa3iMYHbIe HU(PPOBBIE PECYPCHI, B TOM UMCJIE U T€, KOTOpPbIe Mpodec-
CHOHAJIbHO pa3pabaThIBalOTCS BpaMKaX AesSITeIbHOCTH BETIYIIIMX OTeYECTBEHHbBIX
M30aTEIbCTB. ApoOalusl TAKMX CPEICTB OOYUYEHUST OCYIIECTBIISIETCS HE TOJIb-
KO Ha ypOBHE MOJATOTOBKHU IIKOJbHUKOB, HO ¥ HA YPOBHE TEXHOJIOTUYECKOU U
METOJI0JIOTMYECKOM MOATOTOBKM OyIyIIMX IeIaroroB K mpodeccruoHalbHOMU
JEeSITeIbHOCTU C LIM(POBBIMU TEXHOJIOTUSIMU.

s onpeneneHust 3pOEeKTUBHOCTU MpeajiaraéMbiX pa3padoTOK IMPOBOISIT-
Cs CEepUM IKCIEPUMEHTAIbHBIX MCCAEAOBAHWN B MHCTUTYTE WHOCTPAHHBIX
s1I3bIKOB MOCKOBCKOT'O TOPOJCKOTO TeIarorm4eckoro YyHuBepcureTa U Ha Ka-
(benpe TMHIrBOAMIAKTUKU M COBPEMEHHBIX TEXHOJIOTMI MHOSI3BIYHOTO 00pa30-
BaHUST MOCKOBCKOTO I€Iarorm4yeckoro rocyaapCTBEHHOIO YHUBEPCUTETA.
B paMkax Takux aKCIIepuMEHTOB OIpeaessieTCsl MOPS 0K U3MEHEHMI pa3iny-
HBIX ITPO(eCCUOHABHBIX KAUYeCTB YUYUTEJIEH MHOCTPAHHBIX SI3bIKOB, UMEIOIIINX
MECTO Ha (h)OHE BHEAPEHUST HOBBIX LIU(MPOBBIX CPEACTB U OOHOBISIEMBIX METO-
IMYECKUX CUCTEM MOATOTOBKM MEAArOroB.

PesyabraTel U 00cyxknenune. B xone vcciienoBaHus pa3padaTbhiBaeTcs, IMO-
CTOSTHHO COBEPIIEHCTBYETCSI 1 alpOOUPYETCsl METOAMUeCKasi CUCTEMA MOJT0-
TOBKM IIKOJIbHBIX YUUTEJIEH MHOCTPAHHBIX SI3bIKOB K Pa0OTE C UCITOJb30BaAHU -
€M WH(OpPMaALIMOHHBIX TeXHOJIOTUI. B comepkaHue y4yeOHBIX MHporpaMm
BKJIIOYAIOTCSI TTOAXOAbI K CO3IaHMI0 HOBBIX aBTOPCKMX HMU(MPOBBIX PECYpPCOB
YUUTEJISIMU, a TAKXKEe MPUEMbI TTOMCKa U 0TOOpa yxKe MMEIOLIMXCS PECYPCOB, B
TOM YHMCJI€ BKIIOUEHHbIX B U3BECTHbIE 1LIM(POBBIE KoJIeKIMU. Hapsiay ¢ aTum
OCYIIIECTBJISIETCS 3HAKOMCTBO CTYAEHTOB CO CITIOCOOAMU OLIEHKU KayecTBa Ta-
KMX CpPEICTB OOy4YeHMS, a TaKXK€ C TEXHOJOTMSIMU TMPUBSI3KM MPUMEHSIEMBbIX
pPecypcoB K pa3MYHbIM acrnekTaM oOydyeHMsI MHOCTPAaHHBIM SI3bIKaM, TaKUM
KaK pa3BUTHUE Pa3roBOPHBIX HABBIKOB, YMEHHWE TI'PAMOTHO MUCaTh, 3HAHUE
rpaMMaTHMKM, YMEHME BOCIIPUHMMATh MHOCTPAHHYIO peub Ha ciyX. C yyeToM
ATOM YaCTH COMEPKATeJIbHOTO Marepuasa Oyayliue yYuTeasi CMOTYT OBJIaeTh
HEOOXOIUMBIM apCeHATIOM LIM(PPOBBIX PECYPCOB, CITOCOOHBIX HA TTPAKTUKE MO-
BBICUTD 3((HEKTUBHOCTh MHOSI3BIYHOTO 00Opa30BaHMSI.

B npouecce nocnenyoinero o0y4yeHus CTyI€HTHI EAArOrnyeCKuX Harpas-
JIeHWI MOATOTOBKM 3HAKOMSITCSI C Pa3JIMYHBbIMU aCleKTaMUu MCIOJIb30BaHUSI
MMEIONIMXCS IM(PPOBBIX CPEACTB 711 00yYeHM s, BOCIIUTAHUS U Pa3BUTHS JINY-
HOCTHM IIKOJIbHUKOB, a TAKXKe JUISI MOATOTOBKM K 3aHSITUSIM U OOLLIEHUS C KO-
JleraMu, JiJis MpOBeACHMS TeJaroru4ecKx U3MepeHuii B 1kosie. Bce aTu BuabI
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NeSITeIbHOCTA M3Yy4aloTcsl B paKypce OOyYeHUsI MHOCTPAHHBIMU SI3bIKaM M
MOJKPETUISIIOTCS COOTBETCTBYIOIIMMU MPAKTUYECKUMU IPUMEPAMMU.
PazpaboranHasi B xome MccieIoBaHUS MOJIEIb METOIAMYECKON CHUCTEMBI
OIpEeaEseT YCAOBUS U MPUHLIMITBI IIOATOTOBKY YYUTEIEH MHOCTPAHHOTO SI3bIKa
K ITOBCEMECTHOMY MCMOJIb30BaHMUIO 1IM(POBBIX TEXHOJOTUI B MPOdheCcCUOHAb-
HOI AesATeNIbHOCTU. B 4yacTHOCTM, Moaesb IMpeaycMaTpUMBaeT, 4TO OOydyeHue
JOJKHO OBITh MPAaKTUKOOPUEHTHPOBAHHBIM, MaTepuUasl JOJKEH U3J1araTbCs Mo-
cJIeIoBaTeIbHO, OT ITPOCTOTO K CJIOKHOMY, C OITOPOI Ha paHee U3yYEHHbIE TEMBI.
Takoe copepxaHue TOKHO COIPOBOXIATHCS HATISIAHBIMM MPUMEPAMU M3
>KW3HU U IeITeJIbHOCTU HAapOIOB — HOCUTEJIEH N3y4aeMOro SI3bIKa.
ITpenycmoTpeHo, 4To B paMKax 00y4eHUs1 BO3MOXHA peaiu3alys UHAUBU-
IyaJibHbIX 00pa3oBaTeibHbIX TPAEKTOPUI, KOTOPbIE MO3BOJISIT HE TOJIBKO YUM-
ThIBaThb MOTPEOHOCTU KaXXIOTO CTYAEHTA, HO U OMUPAThCSl Ha PeajibHbIN ypo-
BEHb €ro BJIAICHUS M3Y4a€MbIM WHOCTPAHHBIM $3bIKOM. I[Ipu oOyueHMuU
IUTAaHUPYETCS MOJHOLIEHHAs peain3alivs IpUHIIMIIA UHTEPAKTUBHOCTU, KOTIa
MpernoAaBaTesib HapaBHE CO CTYAEHTAMU YYaCTBYET B TBOPUYECKUX pa3pabOTKax
colepxkaHusl oOydyeHUs U LU@POBBIX 00pa30oBaTeIbHBIX pecypcoB. Mopaeib
MpeayCMaTPUBAET TE€Iarormueckyto MpPakTUKY, KOTOpasi BKJIIOYAETCS B MPO-
rpaMMbl MOJATOTOBKU CTYAEHTOB. [lmaHupyeTcsl, 4TO B XO[€ 3TOM MPaKTUKU
CTYIEHT Ha 3aHSITUSIX CO IIKOJIbHUKAMU OyJeT MCIOIb30BaTh ABTOPCKYIO KOJI-
JIEKLIMIO TM(PPOBBIX peCypCoB isl 00yYEeHUSI MTHOCTPAHHOMY SI3BIKY, CAMOCTO-
SITeJIbHO C(OPMUPOBAHHYIO B YHUBEPCUTETE.
[TpumMepoM KOMITOHEHTa OMMCBHIBAEMOM CHUCTEMBI MOXHO CUMTATh y4yeO-
HbIl Kypc «[IpodeccrnoHanbHO HampaBIeHHOE 00YYEHUE U TEXHOJOTUU B 00Y-
YEHUU UHOCTPAHHOMY SI3bIKY», peajin3yeMblii B MOCKOBCKOM I1€1aroru4eckoM
rocyJapCTBEHHOM YHUBEPCUTETE JJIsI MAarCTPOB IO HAMPaBJICHUIO MOATOTOB-
ku «Ilemarornueckoe obpazoBaHMe», NPOoduUI0 MOATOTOBKU «COBpeMeHHbIE
Me1aroru4ecKre TeXHOJIOTMU MHOSI3bIYHOTO 00pa3oBaHus». Takast TUCIMILIN -
Ha HalleJIeHa Ha pa3BUTHE Y OyIylIMX MeJaroroB KOMIETEHTHOCTU B 00JIaCTH
MPUMEHEHUSI COBPEMEHHBIX TEXHOJOIMil B MPOo(heCCUOHATbHO OPUEHTUPO-
BaHHOM OOYYE€HMU.
B conepxaHue MoaroToBKM CTyAEHTOB IO YKa3aHHOMY KypCY BKJIIOUEHBI
TaKMWe pasaesbl, Kak:
— 00pa3oBaTeIbHbIE TEXHOJOTUN B TEOPUU U TIPAKTUKE COBPEMEHHOM T1e-
JIarOruKU;

— KOJUIEKTUBHBIE CITOCOOBI OOY4YEHUS;

— oOydyeHMEe B COTPYAHMYECTBE, OCHOBHbIE MOAX0/IbI, IpaBUJia OpraHu3a-
LIMU TPYIIN U TIpoliecca 00y4eHus;

— WTPOBBIE TEXHOJOTMU B 00pa30BaHUM;

— MCHOJIb30BaHNE BO3MOXHOCTE COBpEMEHHbBIX HU(PPOBBIX TEXHOJIOTUMI
B OOy4€HUM MHOCTPAHHBIM SI3bIKAM.

ITapanienbHo B MOCKOBCKOM TOPOJACKOM MeAarornyeckoM YHUBEPCUTETE
IUIS1 CTYAEHTOB OakajaBprara — BCeX OyayIluX yUuTeIeii MHOCTPAHHOTO sSI3bIKa
peanu3yeTcs amganTUPOBAaHHAs C YY€TOM STOrO HaIlpaBJICHUSI MOATOTOBKM
nucumiinHa «MHbopmalimoHHble U TeIEKOMMYHUMKAIIMOHHbBIE TEXHOJOTUMU
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B 0Opa3oBaHuUMW». Takasi IMCUMUIUIMHA TaKXe SIBJISIETCS YaCThlO MUCCIEIyeMOM
METOANYECKOU CUCTEMBI U TTOTUYMHSIETCS MOJOXEHUIM pa3padaTblBaeMO MO-
nenu. B conepxxaHue naHHOM AMCUMITIMHBI BKJIIIOYEHO HECKOJBKO pa3/iesioB U
TeM. HacTb M3 HUX OMUCHIBAET MOAXO0IbI K CO3IaHMUIO, TIOUCKY U OTOOPY LU(-
POBBIX PECYPCOB ISl 00yUYeHUS MHOCTPAHHBIM sI3bIKaM. JIpyrasi yacTb MOCBsI-
1IeHa crocobam BbISIBJIEHWS TTOTPEOHOCTEN Pa3IMYHbBIX Pa3/IeJIOB IIKOJIbHbBIX
KypCOB MHOCTPAHHBIX SI3bIKOB B MCITOJIb30BAHUM UMEIOIINXCS B pacIoOpsiKe-
HUU YYUTES CpeacTB oOyueHus. Ha 3aHATUSX CTyIeHTHI ydyaTcsl pa3padarhi-
BaTb COOCTBEHHBbIE LIM(MPOBBIE PECYPCHI, BBIAESAS T€ WX CBONCTBA, KOTOPbIE
SIBJISIFOTCSL KJIFOYEBBIMU C TOYKHW 3PEHUS UCITOJIb30BaHUS LIM(PPOBBIX TEXHOIO-
ruii B oopazoBaHuu. B yacTHocTH, Ha puc. 1 mpuBeneH npuMep LU(GPOBOTO
00pa3oBaTeIbHOIO pecypca, CO3JaHHOTO CTYAEHTAaMU MHCTUTYTa MHOCTpaH-
HBIX SI3bIKOB MOCKOBCKOIO TOPOJCKOTO IEeIarorm4eckoro yHMBEPCUTETA B
paMkax o0yyeHust Ha3BaHHOMY Kypcy. Co3naHue aHaJIOTUYHBIX PECYPCOB 3Ha-
YUMO 151 UBYYEHUs CTYJACHTaMU MePCHEKTUBHBIX MH(POPMALIMOHHBIX U 00pa-
30BaTEIbHBIX TEXHOJIOTUI, TAKUX KaK TUIEpMEAa U CTOPUTEJUIAHT.

He ate the
became orange.

The next day he met an and - surprise, surprise! - he

said: "I'm hungry!".

. The caterpillar

i | — e

You know, I'll eat
you, sorry for that,

nothing personal.

Caterpillar knows §

Puc. 1. PaszpaboTtku Oyayimmm y4utensamm runepMeama pecypcoB — «UndpoBbIX UCTOPUIA»
Ona nocnenyowero o6y4eHus LWKONbHUKOB (pe3ynbTaT BbIMOSHEHUS 3a4aHNIA
B X0[,e 00y4YeHUsi B yHMBEpcuTeTE)
MCcTOYHMK: CKPUHLLIOT noaroTossneH B.B. MNpuHwkyHoM, B.B. Konbinoson.

Figure 1. Hypermedia resources development by future teachers - “digital storytelling”
for subsequent teaching of schoolchildren (result of completing assignments
during studies at the university)
Source: screenshot by Vadim V. Grinshkun, Victoria V. Kopylova.

Oco0oe BHMMaHuWE MPY TAaKOM MOIXO/E YAEJISIeTCs TeEM CPEACTBaM o0yye-
HUSI UTHOCTPAHHOMY SI3bIKY, KOTOpbIe Oarogapsi MCIoJab30BaHUIO LM(PPOBBIX
TEXHOJIOTMIA He SIBJISIIOTCSI aHaJIoTaMy TPaJAULIMOHHBIX OYMaXKHbIX YUeOHUKOB
U y4yeOHbIX mocobuil. Kak mpaBuiio, pazpadbaTbiBaeMble CTYACHTaAMU PECYPCHI
00J1a1a10T CBOMCTBOM AMHAMMU3Ma, WM MHTEPAKTUBHOCTH, TTO3BOJISIS IIKOJIb-
HUKaM aKTMBHO 00I1IaThCSl HA MHOCTPAHHOM SI3bIKE UM TPUHUMATh COOCTBEH -
HbIE pellIeHUs] B paMKaX KOMMYHUKaIUK ¢ HM(bPpoBbIMU pecypcaMu. CozaaBast
MOJOOHBIE CpPeACTBA OOyUeHMSsI, a 3aTeM IPUMEHSIST MX, Oyayllue meaaroru
OCO3HAIOT U UCMOJIb3YIOT KOMMYHMKALIMOHHBIE BO3MOXKHOCTHU LIM(POBBIX 00-
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PasoBaTCJIbHbIX PECYPCOB. HpHMep OJHOI'O U3 TaKMX pECYypCOB, pa3pa60TaH—
HOIo CTyaCHTaMHM B XOI€ OIMCHIBAEMOM IIOATOTOBKHU, ITPUBCIACH HA PUC. 2.

There is/There are (cucrematusauma n o6o6LeHne 3HaHWA)

Mepean NO CCaNKE W BRINOAHK NPDEANOXEHHOS 238aHne.

CRCTamareiauns u slobuenan Tesnui o Tese

o
@ @
There me not no Traro = thies
Pectiees on e TS 0 my et
[ - ) n — 3

LINK

Puc. 2. Pa3paboTku OyayLMMmn yYuTeNsIMN MHTEPAKTUBHBIX LMGPOBLIX PECYPCOB
015 nocnenyoLwero 06y4eHns LIKONIbHUKOB (Pe3yNbTaT BhINOIHEHWS 3a4aHNI
B X0Ze 00y4yeHusi B yHMBepcuTeTe)
UCTOYHMK: CKPUHLLOT noaroTtosneH B.B. MNpuHwkyHoM, B.B. Konbinosoi.

Figure 2. Interactive digital resources development by future teachers for subsequent
teaching of schoolchildren (result of completing assignments during
studies at the university)
Source: screenshot by Vadim V. Grinshkun, Victoria V. Kopylova.

KpomMme BoilteckazaHHOTO, B Kypc I OYayIINX YYUTeIeil MHOCTPAHHOTO
g3bIKa BKJIIOYAIOTCS METOJBl OOyYeHMUS IIKOJHHUKOB C MCIIOJbh30BaHUEM
HUMPOBBIX PECYPCOB, MOAXOIbI K CO3JAaHNIO0 COOCTBEHHBIX YUeOHO-METOIM -
YyeCKMX MaTepuajoB, BKJIIOYas KOHCHEKTHl YPOKOB, 3aJayd U 3aJaHUs IJIsI
LIKOJbHUKOB, CITOCOOBI o0ecrneueHus: LM poBOoii 0€30MaCHOCTU U MOAXOIbI
K COOJIIOICHUIO 3TUKM OOIIEHUS Ha Pa3JIMUHBIX SI3bIKaX B YCJIOBUSIX UCTOJIb-
30BaHUS UM@PPOBBIX TEXHOJOTUI, TEXHUKU U MIPUEMBI JIJISI OLIEHUBAHUS pe-
3yJILTATUBHOCTU OOYYE€HMS IIKOJBHUKOB JIEKCUKE, TpaMMaTUKe, BOCIIPUSI-
TUIO MHOSI3BIYHOM pedyr Ha CIyX, CTAHOBJICHUIO Pa3TOBOPHON MPaKTUKU Ha
MHOCTPAHHOM SI3bIKE.

I[Ipu oOydyeHUM NPUMEHSIIOTCS MHOTOUYMCJIEHHBIE IpodecCuOHaIbHbIC
LM (POBBIE PECYPCHI TI0 MHOCTPAHHBIM SI3bIKaM, CO3JaHHbIE OT€YEeCTBEHHBIMU
MU3JaTeIbCTBAMU WJIM pa3MellleHHbIE B TONYJISIPHBIX HM(PPOBBIX 00pa3oBaTeib-
HBIX KOJUIEKIIUSIX.

MHoOTrOoJIeTHUIA OMBIT pealu3alui pa3IMYHBIX 00pa30BaTEJbHBIX IIPO-
rpaMM M y4eOHBIX KYpCOB JUISI CTYyJE€HTOB JBYX BbIIIEYKa3aHHBIX CTOJMYHBIX

TOTOBHOCTb INEAATOI'OB K UHOOPMATU3AL MU 427



Grinshkun V.V., Kopylova V.V. RUDN Journal of Informatization in Education. 2024;21(4):419—433

MeIaroru4yecKux YHMBEPCUTETOB MO3BOJISIET MPOBOAUTH CEPUIO SKCIIEPUMEH -
TOB, B XO/Ic KOTOPBIX HE TOJIbLKO MOATBepKAaeTCs 3(p(PeKTUBHOCTH Ipejiarae-
MBIX IMOJXOA0B, HO U OCYILECTBJISICTCS MOMCK BO3MOXKHBIX MMyTEl pa3BUTUSI KaK
MOJeJIU, TaK U BCEX KOMITOHEHTOB METOAUYECKOI CUCTEMBbI ITOATOTOBKHY YUM-
TeJieli MHOCTPAHHBIX SI3bIKOB K MCITOJIb30BAHUIO LIM(PPOBBIX TEXHOJIOTUIA.

B ywactHOCTH, MJISI MHOTMX CTYyA€HYECKUX TPYIII, MPOXOASIIUX 0O0ydeHre
10 MporpaMmaM OakajaBpuara 1 MarucTpaTyphbl, 3a IOCJIeIH1E NeCsTh JET He-
OJIHOKPATHO MPOBOIWIMCH ITeJarornyeckre n3MepeHus B popmarte aHKETUPO-
BaHUS U BHITTOJTHEHUS 1LIEJIOTO CIIEKTpa MPaKTUIEeCKUX 3alaH1i1, KOTOPBIE IT0-
3BOJISIIA U3MEPSITh KOMITOHEHTHI KOMITIETEHTHOCTH YYUTEJIeil MHOCTPAaHHOTO
sI3bIKA 110 HECKOJIbKMM KJTIOUEBBIM JJISI UCCIIEIOBaHMS TTapaMeTpaM. B ux uuc-
JI0, TIOMMMO TIPOYUX, BXOAWIN TaKUE IapaMeTphl, KakK:

— YpPOBEHb BJaJeHUs] HOBEHIIMMHU (Ha MOMEHT M3MepeHUil) oOpa3oBa-

TeJbHBIMU U He 00pa30BaTeIbHBIMU IIU(POBBIMU TEXHOJIOTUSIMU;

— yMEHMeE cOo3/1aBaTh COOCTBEHHBIE LIM(PPOBBIE PECYPCHI IJIs TTOCeAYIOIE-
ro o0y4eHus IIKOJbHUKOB OTHOMY 13 MHOCTPAHHBIX SI3bIKOB;

— yMeHMe oTOMpaTh B ceTu MIHTEpHET U MOMyJIsSIpHBIX KOJUIEKIUSIX -
POBbIE pecypchl 11 00yUeHUsl IKOJIbHUKOB OJHOMY M3 MHOCTPAHHBIX
SI3bIKOB;

— TOTOBHOCTb 00y4YaTh MHOCTPAHHOMY $SI3bIKY C MCITOJIb30BaHUEM LIU(PPO-
BBIX PECYPCOB;

— CIIOCOOHOCTb OLICHMBATh PE3yabTaTbl OOYyUEHUSI IIKOJbHUKOB MHO-
CTPaHHOMY $I3bIKY C TIpUMEHEeHNEeM LUMPOBLIX PECYPCOB;

— 3TUYHOCTb UCIIOJb30BaHUSI MH(MOPMALIMU, TIPEACTABICHHON B LIU(PPO-
BOM BUJIE, TPY O0OYYEHUU UHOCTPAHHOMY SI3BIKY;

— CIOCOOHOCTD OOIIATHCS C KOJIJIEraMu U 00y4arolUMUCS C UCTIOb30Ba-
HUEM COBPEMEHHBIX TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTUIA;

— MOTHUBALIMS K OCBOCHMIO HOBBIX IU(MDPOBBIX TEXHOJOTHI, 3HAUUMBbIX JIJISI
00yYeHUSI THOCTPAaHHOMY SI3BIKY.

OO6oO1IeHHBIe pe3yIbTaThl CpaBHEHUS BBIIIEOTMEUEHHBIX IOKa3aTeseid

(B cpemHeM) 1151 OyMyIIuX MeAaroroB, MpoIIeaIINX MOATOTOBKY B paMKax pea-
JIA3alMY OTMCHIBAEMON METOAMYECKON CUCTEeMbI OOYYCHMS, U CTYICHTOB —
OynylIuX y4UTeJIeii MHOCTPAHHOTO SI3bIKa, HE 00yJYaBIIMXCS I10 UCCIeIyeMOi
MporpamMme, MpuBeACHbI Ha puc. 3.

I[ToMuMO 0YEeBMIHOTO pOCTa BCeX MoKa3aTesieli, BhISIBIEHHOTO B XO/I€ KC-
MepUMEHTAJIbHOI paboThI, CAeAyeT OTMETUTh IMOBBIIIEHWE OOIIEero JUYHOTO
MHTepeca CTYIEHTOB KakK K COOCTBEHHO TEXHOJIOTUSIM, TaK U K TOMY 00pa3o-
BaTeJIbHOMY IPOLIeCCY, KOTOPBI peaan3yeTcs Ha uX ocHoBe. OIHUM U3 KO-
YEeBBIX PE3YJBTATOB IMOJOOHON AESITEIbHOCTU MOXHO CUYMTATh IMOBBIIICHNE
MOTHMBAllMM Y TOTOBHOCTU OYAYIIMX YUMTEJeii MHOCTPAHHOIO sI3bIKa K OCY-
LLIECTBJIEHUIO BCEX BUAOB CBOEI MpodecCOHaTbHOM AeSITETbHOCTU C UCTOJIb-
30BaHNEM TeX WM UHBIX HIU(PPOBBIX PECYPCOB.
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MoTHBanHA K OCBOCHHIO HOBBIX TEXHOJIOTHH
Cnoco6HOCTB 00mAaThCs TENEKOMMYHHKAIHOHHO
DTHYHOCTH HCIIONB30BaHMs W (PPOBOI HHpOpMALHH
Croco6HOCTB OLICHHBATH ¢ HH(DPOBLIMH PECYpPCaMH
T'otoBHOCTB 00y4aTh ¢ HUPOBEIMH pecypcaMu
‘Vmenne oT6HpaTs yueOHbBIC H(POBBIC PECypPCh

‘VMmeHue co31aBaTh yueOHbIe IHPPOBLIE pecypehl

ypOBCHb BIIAJICHHs TEXHOIOTHAMH

°

10 20

M
S

40 50 60 70

u CpeiHee 3Ha4eHME JUIA CTY/ICHTOB, MPOIIEIIHX 00ydeHHe CpenHee 3Ha4€HHE JUIA CTY/ICHTOB,
He IIPOXOIMBIINX 00yueHHE

Puc. 3. Pe3ynbraTbl KOMMIEKCHOM ANArHOCTUKN FOTOBHOCTU OyAyLUMX y4UTEeNne MHOCTPaHHbIX I3bIKOB
K MCMONb30BaHMIO LIMGPPOBLIX PECYPCOB B NPOPECCHMOHANIbHON AeATENIbHOCTH
(npuBepeHbl k 100-6annbHON LWIKane)

UcTo4Humk: coctasneHo B.B. MpuHwkyHOM, B.B. Konbinoson.

Motivation to master new technologies

Ability to communicate via telecommunications
Ethical use of digital information

Ability to evaluate with digital resources
Readiness to teach with digital resources
Ability to select educational digital resources

Ability to create educational digital resources

Level of technology proficiency
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Figure 3. Results of a comprehensive diagnostic of the future foreign language teachers’
readiness to use digital resources in their professional activities
(reduced to a 100-point scale)
Source: compiled by Vadim V. Grinshkun, Viktoria V. Kopylova.

3akimouenne. [IpoBoarMbIe KcCienOBaHUS U pa3pabOTKU MO3BOJISIIOT Clie-
JlaTb Cpa3y HECKOJIbKO 3HAYMMBbIX BbIBOIOB. Tak, M3 BbIILICONMCAHHOIO U, B
YaCTHOCTH, U3 Pe3yJIbTaTOB MeIarornyeckux U3MEepPeHMi ClieyeT OIPOBEpPKE-
HHE YacTO BCTPeYalollerocsl B HaydYHoO! JIuTepaType U MpakKTUuKe padoThl reaa-
TOrMYECKUX YHUBEPCUTETOB MHEHUS O TOM, YTO OOIEMETOANYECKOM TOAr0-
TOBKMA OyOyIlIMX II€1aroroB B paMKax COOTBETCTBYIOIIMX METOAMYECKUX
TUCUMIIMH AOCTATOYHO IS TOrO, YTOObI MO3HAKOMUTDH CTYJIEHTOB C COBpE-
MEHHBbIMU MH(POPMALIMOHHBIMU TEXHOJOTUSIMU M MX MCTIOJIb30BAHMEM B 00pa30-
BaHUU. OUEBUIHO, YTO U3YUYEHMUST YACTHBIX METOIUK O0YYEeHUSI ”THOCTPAHHOMY
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SI3BIKY, KOTOPOE, KOHEYHO X€e, B COBPEMEHHBIX YCJIOBUSIX 3aTparuBaeT U acreK-
Thl UCIIOJIb30BaHUS LIM(PPOBBIX PECYPCOB, HEAOCTATOYHO JIsI (POPMUPOBAHMS
KOMIIETEHTHOCTHU YYMTEJIsI MHOCTPAHHOTO sI3bIKa B o0cyxxaaeMmoii cepe. I1o-
Ka3aHo, YTO CTYAEHTbI, HE M3YyYyaBIliMe CHEelMaJIU3uPOBAHHBIX YUYEOHBIX KYp-
COB, He 00J1a1al0T HY>KHOM CTEeNEeHbIO TOTOBHOCTU U MOTHMBALIMU K MPOpECcCH-
OHAJIbHOMY MCIOJb30BaHUIO LMQPOBBIX TEXHOJOTUMMN 1 3(P(PEeKTUBHOTO
00y4YeHUs IIKOJIbHMKOB MHOCTPAHHBIM sI3bIKaM. TakuM 00pa3oM, U3ydeHue 1
peain3anusi 0COObIX MOAXOA0B K Pa3BUTUIO KOMIIETEHTHOCTU YYUTEJs MHO-
CTPaAHHOTIO $SI3bIKa B 00JIACTH MCITOJb30BaHUS LIM(POBBIX TEXHOJOTUI B MPO-
(beccroHaANIBHOI ACSATEIBHOCTHU SIBJISIETCSI ONpPaBIaHHOM, liejaecoo0pa3Hoil 1
Jaxke He0OXOTUMON.

Crenyer nmpenycMOTpeTh NajibHeillee pa3BUTHE METOIMYECKUX CUCTEM
00y4YeHUs CTyAEHTOB MeAarornuecKmx By30B CUCTEMHOMY MCITOJIb30BAHUIO Ta-
KMX TEXHOJIOTUIA HE TOJIbKO B paMKax 0Oy4yeHMUs IKOJIbHUKOB, HO M BO MHOTUX
IPYTUMX BUIAX MX TpodeCcCUOoOHaIbHON NesaTeNbHOCTU. be3 aToro 3arparHast
pa3paboTka IU@POBLIX 00pa30BaTEIbHLIX PECYPCOB SIBJISIETCS MOYTHU Oecro-
JIE3HOIA.

ToabKO KOMILIEKCHOCTb COOTBETCTBYIOIIMX MOIXOI0B U HAJTMUME HEOOXO-
JUMBIX KQueCTB y T1eJaroroB MOTyT MPUBECTU K OINpaBIaHHOMY, YMECTHOMY U
3¢ GHEeKTUBHOMY TPUMEHEHUIO HOBEHIIIMX TEXHOJIOTUI 1 PeCypCoOB /LISl pa3BU-
TUSI IIKOJBHOTO MHOS3BIYHOTO 00pa30BaHusI.
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Abstract. Problem statement. Development of informatization of education occurs
under the influence of large-scale penetration of digital technologies into all spheres of
modern society. Considering this influence, it becomes important to identify and take into
account the current level of digital literacy of future teachers and, based on its analysis,
develop a scientific and methodological justification for determining the structure and
content of the discipline destined for preparing future teachers to work in the context of
digital transformation of education. The article presents a study aimed at substantiating the
need for a differentiated approach to teaching the discipline “Digital Technologies in
Education” studied by students of the pedagogical direction of training within the framework
of bachelor’s degree program. Methodology. Theoretical and methodological analysis and
generalization of fundamental scientific works on the research problem and processing of
testing results are used. Experimental work is carried out on the basis of Vyatka State
University. The pedagogical experiment involves 111 bachelors in the field of study 44.03.05
“Pedagogical education (with two training profiles)”, profile “Subject training. Teaching
and education technologies”. A differentiated approach to organizing the study of the
discipline “Digital Technologies in Education” is considered as an innovative method for
developing digital literacy of future teachers. At the stage of diagnostics and assessment of
the formation of digital literacy of bachelors, an original test is used, aimed at identifying the
level of formation of five components of digital literacy of future teachers: information,
computer, communication and media literacy, as well as attitudes towards technological
innovations. The Pearson’s y%? (chi-square) criterion is used as a statistical processing
method. Differentiation of the content of the discipline and division of students into
subgroups occurs on the basis of an analysis of the results of input diagnostics, during which
the most acute deficiencies in the formation of one of the five components of the student’s
digital literacy are identified. Results. Statistically significant differences in the qualitative
changes that occurred in the level of the digital literacy index of students in the experimental
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group trained in accordance with the proposed approach were revealed (x> = 9.570; a < 0.05).
Conclusion. The use of a differentiated approach to studying the discipline “Digital
Technologies in Education” helps to increase the level of digital literacy of future teachers.
This approach, based on identifying and taking into account the most acute deficiencies in
the development of digital literacy components, will allow to increase the students’ own
digital literacy index, as well as to form their readiness to use digital educational tools in
future pedagogical activities in order to increase the level of digital literacy of schoolchildren.
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Oyaywmx neparoroB B Xxoae u3dy4yeHus
00LeyHUBEepPCUTETCKON ANCLUMJINHDI
«UndpoBbie TexHonorum B oopasoBaHnmn»
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Annoramus. [Tocmanoexa npobnemot. PazButre nHdopMaTuzauuu odpa3oBaHusI IIPo-
WCXOAUT MOJ BAWSIHUEM MacCIITaOHOIO MPOHUKHOBEHUS LU(POBbIX TEXHOJOTUI BO BCE
cdepbl IesTeIbHOCTU COBpeMEeHHOro obiectBa. C y4eTOM 3TOro BIMSIHUSI CTaHOBSITCS
3HAUMMBIMU BBISIBJIEHUE U yUeT TEKYIIEro YpPOBHSI ¢(hOPMUPOBAHHOCTU LIM(MPOBOI Tpa-
MOTHOCTH OYyAylLIMX MEIaroroB U Ha OCHOBE ero aHaju3a — pa3paboTKa HayYHO-MeTOdM -
YEeCKOro 00OCHOBAHMS IS OTIPEeIeHUsT CTPYKTYPBl U COAepKaHMS AUCLMIUIMHBI, Ha-
MpaBJIeHHON Ha MOJATOTOBKY OYIYIIMX MEIaroroB K padoTe B yCI0BUSIX LIMMPOBOI TpaHC-
(opmannu o6paszoBaHus. [IpeacraBieHo vcciienoBaHre, HalTpaBieHHOe Ha 000CHOBaHKE
HEOo0XOAMMOCTU NpUMeHeHUs audepeHIIMPOBAaHHOIO MOAX0Aa K IIpenoaaBaHUIO JUC-
uurnHbl «LugpoBbie TEXHOIOTMN B 00pa30BaHUM», U3y4aeMOM CTyIeHTaMU TeJaroru-
YeCcKOro HarpaBJieHUsl MOJrOTOBKM B paMKax MporpamMMbl 0akaiaBpuara. Memodoaoeus.
IIpumeHsieTcsl TeOpeTUKO-METOA0JIOTUYECKUI aHaIu3 1 0000111eHre (hyHIaMeHTaaIbHbIX
HaydyHbIX paboT 1Mo mpobjeMe McCAeNoBaHUSI, 00paboTKa pe3yabTaToB TeCTUPOBAHMUS.
OnbITHO-9KCIIepUMEHTalIbHasl paboTa MPOBOAUTCS Ha Oaze BsATcKoro rocynapcTBeHHOTO
yHUBepcureTa. B nmemarornueckom akcnepuMeHTe IpuHUMAaloT yyactue 111 6akamaBpoB
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HarpaBiieHus moarotoBku 44.03.05 «Ileparornyeckoe oopazoBaHue (C AByMsT Tpodusi-
MU MOATOTOBKM)», Tpoduib «I[IpeaMerHoe oOyueHue. TexHoaorum oOydyeHust U BOCMU-
TaHus». duddepeHuIupoBaHHBIA MOAX0 K OpraHU3aluu U3y4eHUs TUCUUTLIMHBL « -
POBBIE TEXHOJIOTMU B 00pa30BaHUU» pacCMaTPUBAETCsl KaK MHHOBALIMOHHBII METOJ, pa3-
BUTHS LIM(POBOI rpaMOTHOCTU Oyayuiux negaroros. Ha aTarne AMarHoCTUKM M OLIEHKU
c(OpMUPOBAaHHOCTU LI (POBOI TPAMOTHOCTH 0aKaIaBPOB IIPUMEHSIETCSI aBTOPCKUIA TECT,
HaIlpaBJICHHbII Ha BbISIBJIEHUE YPOBHSI C(hOPMUPOBAHHOCTH ISITU KOMIIOHEHTOB LIM(PPO-
BOI TPAaMOTHOCTH OYAYIINX MeIaroroB: MHGOPMAIIMOHHON, KOMITBIOTEPHO, KOMMYHH-
KaTUBHOU U MeIMArpaMOTHOCTHU, a TAKXKE OTHOILEHUS K TEXHOJOTMYECKUM MHHOBALIUSIM.
MeTtomoM cTaTMCTUYECKOW OOpabOTKU CIYXHUT KpuTepuii y? (xu-KBampar) [lupcoHa.
HuddepeHunanus conepkaHus JMCHUTUIMHBL U pa3eieHre 00yJarolmnxcs Ha MoArpyI-
ITBbI MIPOMCXOAUT HAa OCHOBE aHAJIM3a PE3yJIbTaTOB BXOAHOM AMArHOCTUKM, Oarogapst Ko-
TOPOI1 BBISIBJISIIOTCSI HAanboJiee ocTpble Ae(UIIUTH B (DOPMUPOBAHUM OJHOTO U3 MSITU KOM-
MOHEHTOB LMMPOBOI rpaMOTHOCTU obyuarouerocs. Pezyasmamot. BbIIBAEHbBI CTATUCTU -
YECKM JOCTOBEPHBIE PA3INUMs B KAUYECTBEHHBIX M3MEHEHUSIX, TTPOU3ONICIIINX B YPOBHE
WHAEKca HU(POBOI IPaMOTHOCTU CTYAEHTOB SKCIEPUMEHTATBLHON TPYIIIbI, 00y4aeMbIX
B COOTBETCTBUU C MPETOKeHHBIM ToaxoaoM (x2 = 9,570; a < 0,05). 3akarouenue. Tpu-
MeHeHue nruddepeHIMPOBAaHHOTO MTOAX0Aa K U3YYEeHUIO TUCHUTUIMHEI «LlndpoBbie Tex-
HOJIOTMU B 00pa3oBaHUM» CIOCOOCTBYET MOBBIIIEHUIO YPOBHS 1LIU(POBOM IPaMOTHOCTU
Oyayuiux megaroroB. Takoil TMOAXOM, OCHOBAaHHBIM Ha BBISIBJIEHUM U ydyeTe Haubosiee
OCTPBIX Ae(UIIMTOB Pa3BUTHSI KOMIIOHEHTOB 1I(bPOBOIl IPaMOTHOCTH, TTO3BOJIUT MOBBI-
CUTh COOCTBEHHBIN MHAECKC LU(PPOBOI TPaMOTHOCTH CTYACHTOB, a TakKXe c(hOpMUPOBAThH
MX FTOTOBHOCTb K TPUMEHEHHUIO LIU(PPOBBIX 00pa3oBaTeIbHbIX UHCTPYMEHTOB B OyaylIei
MeJarornyeckoi AesITeIbHOCTH C LIEIbIO TOBBIIIEHUST YPOBHS LIM(MPOBOI IPaMOTHOCTH
IIKOJBbHUKOB.

KnroueBble ciioBa: MoaroToBka Ieaaroron, MHGopMaTu3aluss 0o0pa3oBaHusl, HUPpPo-
Basi F(PAMOTHOCTb, IM(MDPOBBIE TEXHOJOTMU B 00pa30BaHUU

Bkiax aBTopoB: aBTOPBI BHECIM PaBHBIN BKJIA/ B TIOATOTOBKY ITyOIMKALINH.

3asBiieHUe 0 KOH()JIMKTEe MHTEPeCOB. ABTOPHI 3asiBJISIIOT 00 OTCYTCTBUU KOH(IMKTA
MHTEPECOB.

HcTopus cTaTbu: noctynuia B peaakuuio 3 utoHs 2024 r.; jopaboTaHa nocje peleH-
3upoBaHud 18 aBrycrta 2024 r.; npuHsTa K ITyoJIMKauu 2 ceHTs10ps 2024 .

Jna nurupoBanms: Isupova N.1., Suvorova T.N. Formation of digital literacy compo-
nents of future teachers in the course of studying the university-wide discipline “Digital
Technologies in Education” // BectHuk Poccuiickoro yHuBepcuTeTa Apy>KObl HApOIOB.
Cepus: MadopmaTuzaumst oopazosanus. 2024. T. 21. Ne 4. C. 434—447. http://doi.org/
10.22363/2312-8631-2024-21-4-434-447

Problem statement. Informatization of education is one of the main factors
in its further development. In recent years, the challenges facing the
informatization of education have been addressed in the context of the digital
transformation of a significant part of human activity. Technologies of the fourth
industrial revolution (artificial intelligence, virtual and augmented reality, big
data, blockchain, etc.) are being introduced everywhere. The educational process
is undergoing significant changes due to the digital transformation of teaching
aids, management tools, and instruments that ensure interaction between
subjects of the educational process [1; 2].

436 ICT SKILLS AND COMPETENCIES AMONG TEACHERS



Hceynosa H.H., Cysoposa T.H. Becthuk PYIH. Cepusi: UndopmaTtusanms oopazosanus. 2024. T. 21. Ne 4. C. 434—447

Under the influence of factors external to the education system, the goals of
education are being revised — adjustments are being made to federal state
educational standards, and new requirements for educational results in the form
of digital competencies appear in them, the formation of which should be the
focus of the efforts of specialists in the field of modern education. In scientific
and methodological publications, the issues of systemic convergence of
pedagogical science and digital technologies as a set of theoretical and
methodological foundations and methodological solutions, through which the
goals of informatization of education can be achieved in the context of its digital
transformation, are subject to ever deeper understanding [3].

The conditions of professional activity of a modern teacher are changing
worldwide: the pedagogical BYOD concept (Bring Your Own Device) that
supports this trend is actively spreading and being implemented in the activities
of educational organizations [4]. As a rule, such devices are laptops, tablets, and
smartphones of students, which are connected to a common resource using
network technologies. If certain requirements are met, this approach can create
a so-called ‘smart classroom’.

The inclusion of gadgets and the Internet in the educational process, the
spread of the lifelong learning concept, and the blended learning format, as
noted by S.E. Bahji and his colleagues, significantly transform traditional
communication models between a teacher and a student [5]. These changes
create new opportunities and methods for developing digital literacy in students,
including students of higher education institutions [6].

The study by O.G. Smolyaninova and E.A. Bezyzvestnykh emphasizes the
importance of introducing modern educational technologies focused on an
activity-based approach [7]. T.A. Bindyukova and O.A. Mudrakova emphasize
the necessity of adapting curriculum content, methodological approaches, to
keep pace with ongoing changesin the education system, scientific developments,
social norms, and the cultural richness of contemporary society [8].

Conducting classes in new conditions requires modern educational
technologies and special teaching methods, which must be equipped with the
future teacher [9]. However, the cornerstone of the efficacy of the teachers
teaching techniques in the virtual educational sphere lies in his competency in
digital literacy as an innovative type of literacy, which involves searching,
evaluating, and using various sources of information to form a comprehensive
substantive understanding of a specific issue, topic or situation [10; 11].

V.P. Borisenkov, O.V. Gukalenko and N.Kh. Rozov note that attempts to
reform the education system without paying attention to the reform of pedagogical
education are doomed to failure [12]. In this direction, a range of measures is
already being implemented in our country — from amending regulatory
documents and developing concepts to implementing them at the project level.

The Federal State Educational Standard of Higher Education, based on
which the training of teaching staff at the bachelor’s level is carried out, is
supplemented by general professional competence associated with understanding
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the principles of functioning of modern information technologies and the ability
to apply them in the field of professional activity, in connection with the approval
of which disciplines aimed at developing the digital literacy of future teachers
appeared in the country’s universities. An example of such a discipline is “Digital
Technologies in Education”, which was implemented within the walls of the
Vyatka State University. In this study, the digital literacy of future teachers is
interpreted as an integrative readiness and ability of an individual to safely and
effectively use digital technologies and Internet resources to perform professional
tasks in the context of virtual communication and network interaction. Through
conscious and active development of new social experiences, the identified areas
of professional activity strive to assist all participants in education in their self-
development and self-realization [13]. Thisapproach resulted in the development
of a structure and identification of essential digital literacy components for
students of pedagogical specialties within the modern educational context [14].

The authors included the following in the list of mandatory components of
the concept of ‘digital literacy’:

1) information literacy: the ability to skillfully deal with information by
searching for it, critically assessing it, systematizing and classifying it, and
creating one-of-a-kind digital content;

2) computer literacy: the ability to solve professional problems by employing
computer technology, equipment, technical resources, and specialized software;

3) media literacy: the ability to work with digital content of various types
(texts, sounds, pictures, videos, etc.);

4) communicative literacy: the ability to effectively communicate through
modern digital channels;

5) attitude to technological innovations: the ability to adapt to the latest tools
for personal and professional use, ensuring efficient navigation of the digital
realm.

The review of the previously cited scientific works helps us to identify the
need for additional study of the issues of developing digital literacy of future
teachers in the context of digital transformation of teaching aids, management
tools, and instruments that ensure interaction between subjects of the education-
al process. The article discusses a study that aims to confirm the effectiveness of
a differentiated approach based on the analysis of students’ professional defi-
ciencies of digital literacy, to prepare them for future careers as teachers in a
digital environment.

Methodology. In this study, the concept of digital literacy for future teachers
was explored through theoretical analysis and generalization of existing litera-
ture in the face of digital transformation of all levels of education.

The development of digital literacy of future teachers is expected through the
use of a differentiated approach to teaching within the framework of the disci-
pline “Digital Technologies in Education”, which is mandatory for all students
of Vyatka State University studying in the pedagogical direction of training.
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The starting point for the research is Vyatka State University. The study
covered 111 first-year students of the direction of training 44.03.05 “Pedagogical
education (with two training profiles)”, profile “Subject training. Teaching and
education technologies”. Of these, 64 % are girls and 36 % are youths. The
average age of respondents is 19 years.

The original diagnostics included tasks aimed at identifying the level of
development of information (Inf), computer (Comp), communication and media
literacy (Media), as well as attitudes towards technological innovations (Innov).

Statistical processing of the results was performed using the Pearson’s (chi-
square) criterion.

Knowing the level of development of each of the listed components, it is
possible to calculate the digital literacy index as the arithmetic mean between the
proportions of correct answers in five areas of measuring digital literacy [16]:
Inf, % + Comp, % + Media, % + Comm, % + Innov, %

S (1)

Results and discussion. It is proposed to develop digital literacy competencies
in students majoring in pedagogy within the framework of the discipline “Digital
Technologies in Education”, which is included in the curricula of universities in
the pedagogical field of training. This subject aims to enhance the abilities of
prospective teachers concerning the incorporation of digital technologies in
education for resolving professional issues.

The following objectives can be highlighted in the discipline “Digital Tech-
nologies in Education™:

— forming an idea of the digitalization of education as the main trend in its

development at the present stage;

— familiarizing students — future teachers — with the most effective
pedagogical technologies aimed at developing professional and supra-
professional competencies;

— familiarization with existing digital educational resources and tools for
their development;

— familiarization with the features of organizing and conducting classes
using modern educational technologies;

— developing skills in organizing joint educational activities using digital
technologies;

— developing skills in organizing students’ project activities in a digital
environment;

— forming an idea of the main stages of development of digital educational
resources and methodological features of their application in the
educational process.

The following content of the discipline “Digital Technologies in Education”

has been formed according to the goal and objectives.

Module 1. Digitalization of society and education

1.1. Key trends in modern education

1.2. Culture of continuous learning

Index =
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1.3. Information search on the Internet. Cloud services

1.4. Artificial intelligence and neural networks, and their application in the
educational process

1.5. Fundamentals of information security

Module 2. Application of digital technologies in education

2.1. Digital technologies for processing text, tabular and graphic information
for educational purposes

2.2. Review of digital tools in pedagogical activity

2.3. Design of the educational process in the context of the active use of
information and communication technologies

2.4. Methodological features of digital educational technologies

Module 3. Development and application of electronic educational resources

3.1. Stages of development of digital educational resources

3.2. Principles of developing a digital educational environment under new
educational outcomes

3.2. Developing your digital educational content

Module 4. Digital communications in education

4.1. Online communities of teachers. Electronic portfolio of a teacher

4.2. Ethics of online communication in the educational process

4.3. Strategy for maintaining and promoting the official account of an
educational organization in social networks. Creation and design of the content
of a public page of an educational organization

4.4. Using digital communications in the educational process. ‘Smart’
chatbots and neurobrowsers

From one perspective or another, each module of the discipline works to
form all five components of digital literacy. However, it can be objectively said
that the topics of the first module contribute more to the formation of information
literacy, the topics of the second module have a greater impact on the development
of computer and media literacy, the third module determines the attitude to
technological innovations, and the fourth module is aimed mainly at developing
communicative literacy. In this regard, the content of the discipline can be
variable: depending on the initial level of digital literacy of students, the emphasis
in studying “Digital Technologies in Education” can be shifted towards those
topics that develop the weakest aspects of digital literacy of students.

It is proposed to measure the initial level of digital literacy in all students of
the pedagogical profile and, taking into account the results obtained, divide all
students into four groups. Each group will study all four specified modules of the
discipline, but in different volumes. For example, the first group, which has
information literacy at the initial level, will study modules in approximately the
following proportion: 2:1:1:1; the second group — in the proportion of 1:2:1:1,
the third — 1:1:2:1, the fourth — 1:1:1:2. That is, if 108 hours (3 credit units)
are allocated for this discipline, of which 48 hours are classroom hours, then
10 hours can be allocated to one part, then 18 hours can be allocated to the
priority module. Such an organization of the educational process should lead
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not only to an increase in the overall level of the digital literacy index of students,
but also to an alignment of the level of development of the five specified structural
components (Figure). The experiment was conducted in 2024 at the Pedagogical
Institute of Vyatka State University. The experiment involved 111 first-year
students majoring in 44.03.05 “Pedagogical Education (with two training
profiles)”, profile “Subject training. Teaching and education technologies”.

Digital literacy

: - T Attitude to
Computer literacy Media literacy technological
innovations

A

Module 1. Module 2. Devel ol Module 4.
Digitalization of society Application of digital revte. oprr;‘enl a:lr o Digital communications in
and education technologies in education ADDILCALIoN 0L Clecione education
educational resources
Digital Technologies

Communicative

Information literacy :
literacy

Module 3.

in Education

Formation of digital literacy components of future teachers through development of modules
of the discipline “Digital Technologies in Education”

Source: created by Natalya I. Isupova, Tatyana N. Suvorova.

The main objective of the experiment was to test the effectiveness of the
proposed approach to teaching within the framework of the discipline “Digital
Technologies in Education” for the development of students’ digital literacy.

During the initial diagnostics, students were asked to take tests aimed at
identifying the level of formation of information, computer, communication and
media literacy, as well as attitudes towards technological innovations. Examples
of questions and tasks that determine the corresponding components of digital
literacy are presented below.

Group 1 questions (to determine the level of information literacy):

1) What is cloud computing? What are its features?

2) What information tools (services) help fight fakes on the Internet?

3) Specify the difference between the terms: identification, authentication,
and authorization.

Group 2 questions (to determine the level of computer literacy):

1) In the given text fragment, indicate the errors made when typing the text.

2) What is a non-breaking space? When is it used?

3) In what cases do you have to use absolute references when calculating
spreadsheets?
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Group 3 questions (to determine the level of media literacy):

1) Determine which of the presented images is infographics, which is data
visualization, and which is just an illustration.

2) What type of graphic editor would you choose if you need to create a high-
quality collage for submission to a photo contest?

3) Which of the listed software products allows you to process video formats?

Group 4 questions (to determine the level of communication literacy):

1) What is network etiquette? List the basic rules of network etiquette.

2) What are unwanted messagessentinlarge quantitiesby telecommunications
called?

3) What is phishing in the field of information technology?

Group 5 questions (to determine attitudes towards technological innovations)

1) Describe your attitude to the statement “I easily and with pleasure master
any digital innovations” in terms of “agree” / “disagree” / “rather agree” /
“rather disagree”.

2) Specify your actions in a situation when your gadget informs you about
the release of an update to an application.

3) If the task set before you is not strictly limited in the format of the result
presentation, what tools will you choose to complete it: use a pen and paper to
get a faster and more accurate result, or find a suitable online service so that you
can process and transmit data in digital form?

The results of the measurements carried out before the start of the experiment
are presented in the Table.

Results of the test to assess the formation of competencies related to the use
of Al technologies in the organization of the educational process before and after
the experiment.

Experimental group, Control group,
Component 54 students 55 students
of digital literacy Before After Before After
the experiment, % | the experiment, % | the experiment, % | the experiment, %
Information literacy 45 % 95 % 36 % 60 %
Computer literacy 30 % 89 % 28 % 34 %
Media literacy 36 % 90 % 39 % 42 %
Communicative literacy 68 % 93 % 69 % 72 %
i’?}?})‘fi‘;é‘;’}f"hno'og"sa' 59 % 70 % 52 % 44.%
Digital literacy index 48 % 87 % 45 % 50 %

Source: compiled by Natalya I. Isupova, Tatyana N. Suvorova.

Then, all students were divided into two groups: control and experimental.
In the control group, study of the modules of the discipline “Digital Technologies
in Education” took place in equal volume (12 academic hours for each of the
four modules). Students of the experimental group were divided in turn into four
subgroups, according to the obtained testing results: the first subgroup (12 people)
included students with a minimum percentage of information literacy. For them,
the study was shifted to Module 1 “Digitalization of Society and Education”
(18 hours for the first model and 10 hours for the remaining three modules). The
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second subgroup (17 people) included students with a low level of computer and
media literacy, for them the most voluminous module was Module 2 “Application
of Digital Technologies in Education”. The emphasis on the Module 3
“Development and Application of Electronic Educational Resources” was made
for students of the third subgroup (16 people) with a low level of component
“attitude to technological innovations”. Finally, the fourth subgroup (9 people),
which showed a low percentage of communicative literacy, devoted more time to
studying Module 4 “Digital Communications in Education”.

At the end of the semester, after completing the study of all modules of the
discipline “Digital Technologies in Education”, students again took tests aimed
at determining the level of digital literacy in general and all its structural
components separately. The experimental data are also presented in Table.

Statistical processing of the experimental results was carried out using the
Pearson chi-square criterion. For this, hypotheses were formulated. HO: the level
of digital literacy of students in the experimental group is statistically equal to the
level of digital literacy of students in the control group. H1: the level of digital
literacy of students in the experimental group is higher than the level of digital
literacy of students in the control group.

Next, the online calculator calculated the values of the criterion before
(x?obs1) and after (y?obs2) the experiment. For the significance level of a. = 0.05,
accordingto the distribution tables, the critical value y*crit is 9.488. The empirical
value of the criterion before the experiment (y%obsl) is 1.215, and after the
experiment (y?obs2) is 9.570. Thus, since y?obsl < y’crit (1.215 < 9.488), and
x20bs2 > y%crit (9.570 > 9.488), the shift towards an increase in the level of digital
literacy of students in the experimental group can be considered non-random.

A quantitative review of the data shows that initially the digital literacy index
of the control and experimental groups was almost the same: 45 % and 48 %,
respectively, and the disparity between the various aspects of digital literacy was
limited to a maximum of 9 %. After the experiment, an escalation in all indicators
can be observed within both the experimental and control groups. However, in
the experimental group, the growth of those components of digital literacy that
initially had a low percentage is especially noticeable. For example, the level of
media literacy increased from 36 % to 93 %, while the same indicator in the
control group increased by only 3 %. This is explained by the fact that students
in the experimental group with a low level of media literacy were assigned to the
second subgroup, in which more hours were allocated precisely to the module
aimed at developing skills in working with digital content of different types. Thus,
these students improved exactly the component of digital literacy that they had
fallen short of at the beginning of the experiment. This organization of training led
to the fact that at the end of the experiment, the overall digital literacy index of
students in the experimental group increased significantly (by 39 %), while the
increase in the digital literacy index of students in the control group was only 5 %.

The results of the experiment allow us to conclude that the proposed
differentiated approach to teaching students within the framework of the
discipline “Digital Technologies in Education” allows us to:
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— identify the initial level of digital literacy of students, identify deficiencies
in the formation of its components;

— differentiate the content of the discipline by sections, during the study of
which certain components of digital literacy are formed (information,
computer, communication, media literacy or attitude to technological
innovations);

— form an idea of digital educational resources;

— develop the skills of working with ready-made digital tools, as well as the
ability to develop their digital educational content;

— form the readiness of students to use digital technologies in their future
professional activities due to a more uniform and effective formation of all
five components of their digital literacy.

Conclusion. The research defines the idea of digital literacy and discusses
approaches to the methods for developing future teachers’ digital literacy and
their ability to incorporate digital tools in education.

The conclusion is substantiated that digital literacy consists of five main
components (information, computer, communication, media literacy, and
attitude to technological innovations), each of which can be formed purposefully,
on certain theoretical and practical material.

To improve the level of digital literacy of students, a differentiated approach
to teaching is used, based on dividing students into groups depending on the level
of development of each component of digital literacy. Studying all the issues
included in the content of this discipline, each group will devote most of the time
to a module aimed at developing the most weakly expressed components of
digital literacy in its representatives. The experiment shows that this approach
can significantly increase the digital literacy index of students as a whole while
increasing the level of development of all five of its components. However, the
greatest dynamics of development is manifested precisely in the ‘sagging’
components of digital literacy. The conducted research shows that the proposed
differentiated approach to teaching not only corresponds to the priority goals of
modern higher pedagogical education, but is also an effective tool for developing
the digital literacy of future teachers and their readiness to use the capabilities of
the digital educational environment in pedagogical activities.
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Annoramus. [Tocmaroska npobaemst. O0SI3aTeNIbHOE U3yYeHUE OCHOB UCKYCCTBEHHOTO
MHTEJIJICKTa ¥ aHaIM3a JaHHBIX B 00111e00pa30BaTeIbHOM Kypce MHMOPMATUKU SIBIISICTCS
CYILIECTBEHHBIM HOBOBBEACHUEM, TPEOYIOLINM KOPPEKTUPOBKU METOANYCCKOIM CUCTEMBI
0o0ydeHust ”HGOPMATHUKE B 11IKOJIe. B cTaThe mpeacTaBieHbl pe3yIbTaThl UCCIeI0BAHUS 110
podJieMe TIPOeKTUPOBAHUS TPACKTOPUIL BApUaTUBHOTO OOYJYeHMSI OCHOBAM MCKYCCTBEH-
HOTO MHTEJIJIEKTA U aHaJI3a JaHHBIX B Kypce MHMOPMATUKU OCHOBHOTO OOIIEro U Cpel-
Hero o0111ero oopa3oBaHUsl B COOTBETCTBUU ¢ TpeboBaHUAMU 00HOBJIeHHOro ®I'OC 06-
1ero oopa3oBaHUsl HA OCHOBE aKTyaJIbHbIX METOA0JIOTMYECKHX MTOAXOI0B C YYETOM BO3-
MOXHOCTEH MPOEKTHO-UCCIIEA0BATEILCKOM U BHEYPOUHOI eITeIbHOCTU. Memodonoaus.
Wcnonp3oBaiuch TeOpeTUUYECKUE METOAbI MCCIICAOBAHUSI: aHAIN3 HAyYHbBIX MyOJIMKaLIUii
10 TeMaTUKE MCKYCCTBEHHOI'O MHTEJUIEKTAa U aHaIM3a JaHHBIX, aHAJIM3 U CpaBHEHUE MaTe-
puaioB 3apy0esKHBIX 00pa30BaTEIbHBIX CTAHAAPTOB Pa3IMYHBIX YPOBHEM 00pa3oBaHUs,
0030p 0TeUECTBEHHBIX ITPAKTUK BHEAPEHUS PE3YJIBTATOB MEeJArOrnIeCKUX UCCASI0OBAHUIA
o MeToaukKe oOydyeHUs] MHPOpPMAaTHUKE C OIOPOM Ha MHTETPaTUBHBIM METOIOJIOTU-
yeckuii moumxon. Pesyssmamsi. Ha ocHOBe NpemIOKEHHBIX KOMIIOHEHTOB METOIUKU
00y4YeHUsI OCHOBAaM MCKYCCTBEHHOTO MHTEJIEKTa M aHa/lu3a JaHHBIX MTOKa3aHbI BO3-
MOXHOCTH IIPOEKTUPOBAHUS Pa3IMYHBIX TPAEKTOPUIA OOYYEHUSI B COOTBETCTBUU C IIep-
COHAJILHBIMHM 3aIIPOCAaMM YYACTHUKOB 00pa30BaTEIbHBIX OTHOIICHUI, a TAKXKE [IJIsI palii-
OHAJIbHOTO MCMOJIb30BaHUS PECYPCOB MH(MOPMAIIMOHHOW 00pa3oBaTeIbHOW Cpe/ibl opra-
HU3aIUM [IPY peain3allii OCHOBHBIX 00pa30BaTe/IbHbIX IIpOrpaMM OOIIEro 00pa3oBaHUsI.
Baknouenue. TlpoeKTUpoOBaHUE TPAEKTOPUII BAapUATUBHOTO OOYYEHUSI OCHOBAM MC-
KYCCTBEHHOTO MHTEJIJICKTa B IIKOJIBHOM Kypce MHMOPMATUKU C YIYETOM BO3MOXKHOCTEM
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MPOEKTHO-UCCIEI0BATEIbCKOM U BHEYPOUHOI ACSTEbHOCTU TTO3BOJSIET ONTUMU3UPO-
BaTh MOTPEOHOCTU OOYJAIOIINXCS U PeCypChl 00pa30BaTeIbHON OpraHM3aIliiy.

KmoueBbie ciioBa: mepcoHajabHbIe TPAaeKTOPUM OOYYEHUSI, UCKYCCTBEHHBIM MHTE-
JIEKT, aHaJIN3 JaHHBIX, METOIMKA BApMaTUBHOI'O 00YYEeHMSI OCHOBAM MCKYCCTBEHHOTO MH-
TeJUIEKTa, MHTEerpaTUBHBIN TToaxo, ooHoBIeHHBI DT'OC 06111eTO 0Opa3zoBaHuUs

Bkaan 4ABTOPOB. ABTOpr BHECJIU paBHbIN BKJIa/ B IIOATOTOBKY HY6J'II/IKEILII/II/I.
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WHTEPECOB.
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Designing the trajectories of variant teaching of the basics
of artificial intelligence in the school course of computer
science taking into account the possibilities
of project-research and extracurricular activities

Sergey D. Karakozov(®, Nadezhda N. Samylkina®™=

Moscow Pedagogical State University, Moscow, Russian Federation
EInsamylkina@yandex.ru

Abstract. Problem statement. The mandatory study of the basics of artificial intelligence
and data analysis in general education course of informatics is a significant innovation that
requires adjusting methodological system of teaching informatics at school. The article
presents the results of research on the problem of designing trajectories of variant teaching
of the basics of artificial intelligence and data analysis in the course of computer science of
basic general and secondary general education in accordance with the requirements of the
updated FSES of general education on the basis of current methodological approaches,
taking into account the possibilities of project-research and extracurricular activities.
Methodology. Theoretical methods of research were used: analysis of scientific publications
on the subject of artificial intelligence and data analysis, analysis and comparison of materials
of foreign educational standards of different levels of education, review of domestic practices
of implementation of the results of pedagogical research on the methodology of teaching

OBYYEHUE UHO®OPMATUKE 449


https://orcid.org/0000-0001-8151-8108
https://orcid.org/0000-0003-0797-5532

Karakozov S.D., Samylkina N.N. RUDN Journal of Informatization in Education. 2024;21(4):448—464

computer science on the basis of integrative methodological approach. Results. On the basis
of the proposed components of the methodology of teaching artificial intelligence basics and
data analysis, the possibilities of designing different learning trajectories in accordance with
personal requests of participants of educational relations, as well as for the rational use of
resources of the information educational environment of the organization in the
implementation of basic educational programs of general education are shown. Conclusion.
Designing trajectories of variant teaching of the basics of artificial intelligence in the school
course of computer science, taking into account the possibilities of project-research and
extracurricular activities, allows to optimize needs of students and resources of educational
organizations.

Key words: personal learning trajectories, artificial intelligence, data analysis,
methodology of variant training in the basics of artificial intelligence, integrative approach,
updated FSES of general education
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ITocTranoBka npodJembl. B o6HOBIeHHBIX PemepaabHbIX TOCYIapCTBEHHBIX
oOpa3oBaTeIbHBIX CTaHAApTaX OCHOBHOTo ob6iero ooOpazoBaHust (PI'OC
00O0) n cpennero odbmiero oopazopanust (PI'OC COO) mpexacraBiieHa Te-
MaTHKa UCKycCTBeHHOro nHtesnekra (M) u ananusa naHHBIX B COAEPKaHUU
U MPEAMETHBIX 00pa30BaTEJIbHBIX pe3yJbraTax 1o MHMOpPMaTUKE. YCHEIIHO
MMPOBOASATCS OJTMMITMAIBI IS IIKOJBHUKOB 1Mo MU, copeBHOBaHUSI 110 UHTEJI -
JIeKTyaJlbHOU poboToTexHuKe. Co3gaHbl HOPMAaTUBHBIE 1 MPABOBbIE YCIOBUSI
JJIs1 peaju3allii BapuaTUBHBIX 00pa30BaTEIbHBIX TPACKTOPUIA U3YUYEHUS aK-
TyaJIbHBIX TEXHOJIOTUYECKUX TPeHI0B. BMecTe ¢ TeM, CylleCTBeHHO 3aIa3/abl-
BaeT pa3paboTKa W BHEApPEHWE B 00pa30BaTEIbHYIO MPAKTUKY HAyYHO-METO-
JUYECKOro obecrnedeHus1, MO3BOSIOIEr0 KOMILJIEKCHO U3ydyaTh TeMatuky MU
B 00I111€00pa3oBaTeIbHOM Kypce MH(pOPMATUKM, YUYUTHIBAsT pa3ivdHbIE IMO-
TpeOHOCTU M BO3MOXHOCTU OOyYaloIIMXCs, a Takxke LM@poBoii oOpa3oBa-
TeJIbHOU Cpebl IIKOJIbI.

®dIoC 000 obecrieunBaeT: «BapUaTUBHOCTh COIEpP:KAHUSI OOpa30Ba-
TeJIbHBIX MMPOTPAaMM OCHOBHOTO O0I1IEro 00pa3oBaHusl, BO3MOXHOCTb (DOPMHU -
poOBaHMs MpPOTrpaMM OCHOBHOTO 0O0Illero oOpa3oBaHUsI Pa3IUYHOIO YPOBHSI

450 TEACHING COMPUTER SCIENCE



Kapakoszoe C /1., Camviakuna H.H. Bectiuk PYIH. Cepust: Uncdopmatuzarms obpasosanmst. 2024, T. 21. Ne 4. C. 448—464

CJIOXHOCTHM M HAmpaBJICHHOCTU C YYETOM 00pa3oBaTeIbHBIX MOTPEOHOCTEH U
CITOCOOHOCTE 00yJaIuxcs...»'. B HopMaTMBHOM 00eCITeUeHUM peain3alinii
nuddepeHIUPOBAaHHOTO 00yYeHMs B 001eM 00pa30BaHMM UCITOJIb3YETCS M0~
HSITUE «BapMaTUBHOCTh» — BO3MOXKHOCTbH BbIOOpa BapMaHTOB 00pa30BaTe/Ib-
HBIX MpOrpaMM, 00pa30BaTEIbHBIX YCIYT JJISI MOCTPOSHUS MHAMBUIYAIbHOM
00pa3oBaTeIbHOM TpaeKTOPUM Kaxaoro ooyvarouierocs. Mcrnojb3oBaHue 1o-
HSITUN «BapUATUBHOCTb» U «00Opa3oBaTe/ibHasi TPaeKTOPUs» B HOPMATUBHBIX
JOKYMEHTaX pa3HOIro YpOBHS MO3BOJIsIET HauboJiee MOJTHO PaCKPbITh BO3MOXK-
HOCTH 151 BbIOOpa CyOBbEeKTOB 00pa30BaTEIbHBIX OTHOIIICHUIA U, TAKUM 00pa-
30M, peajn30BaTh IEPCOHATIM3UPOBAHHOE O0yUeHE, XapaKTepu3yolee Hud-
POBYIO TpaHC(opMalMIO B 00pa30BaHUU.

HopmatuBHoe oOecnedyeHue BapuaTUBHOTO o0Oy4yeHuss ocHoBam WA
B LIKOJbHOM Kypce MH(MOPMATUKM ClelyeT pacCMaTpUBaTh ¢ OMOPOI Ha Mo-
cJIeqHME 3aKOHoAaTeIbHble M3MeHeHus. [Ipexae Bcero, aTo U3BMEHEHUS OT
24 centsa6ps 2022 1., BHeCeHHbIE B YyacTh 6.2 ctaTbu 12 DenepanibHOro 3aKOHa
«006 obpazoBanuu B Poccuiickoit Peaepaliin», COrIACHO KOTOPLIM pa3pelie-
HO MepepacnpenesisiTb BpeMsl «Ha U3ydyeHue yueOHbIX TPEAMETOB, 110 KOTOPbIM
He TIPOBOIMTCS TOCYIapCTBEHHAs] UTOrOBasl aTTeCTallusl, B TOJb3y U3YYEHMUSI
WHBIX YUeOHBIX ITPEIMETOB, B TOM UMCJIE Ha OpraHu3aluio yriayoJIeHHOTO U3y-
YEHMST OTIEIbHBIX YUYEOHBIX TTPEAMETOB U MPOodUIbHOE 00ydeHHe»2. DTO Io-
3BOJISIET YBEJIMYUTh BpEeMsI Ha TIPOEKTHYIO €STeIbHOCTh 10 HOBOM TeMaTUKe,
BBECTU JOIOJHUTEIbHBIE YUYeOHBIC KYPChl TT0 BEIOOPY YUaCTHUKOB 00pa3oBa-
TeJbHBIX OTHOILIEHMIA 3a CYET BapUaTMBHOM YacTU y4eOHOTIOo IlJlaHa, a TakxKe
paciIMpUTh TEMATUKY BHEYPOUHOU NESATEIbHOCTH.

Bri60p 06pazoBaTeIbHOM TPAEKTOPUM 151 KJIACCOB WJIM TPYIIT YYaIlMXCS B
OCHOBHOM 00111eM 00pa30BaHUM peaan3yeTcs 3a cueT BO3MOXHOCTU M3y4aTb
HY>XHbI€ TTPEIMEThI Ha Pa3HbIX YPOBHSIX: 6a30BOM U yIi1y0aeHHOM. MIMeHHO Ha
VIJIyOJEHHOM YpOBHE M3Yy4YeHUsI MH(MOPMATUKU TPOUCXOASIT Cephe3HbIE CO-
nepkaTeJbHble U3MEHEHUS Kypca MH(POPMATUKHU, CBSI3aHHbIE C BKIIOYEHUEM
HOBOI1 TeMbl. bosbiine nanHbie 1 MU Bouuiu B coaepaHue Kypca nH@popma-
TUKHU CPETHETO 001Iero 0opa3oBaHus IByMs CITOCOOaAMU: KaK CpelIcTBa o0y4de-
HUS B IU(PPOBOI 00pa30BaTEIbHOMN cpefe U KaK CAaMOCTOSITe/IbHbIE TEMbI MH-
(dopmatuku [1, c. 179].

Bwmecte ¢ TeM, nmpoliecc npeaBapuTeIbHOro paccMOTpeHust BonpocoB MU
ObL1 3aIlyllleH B OCHOBHOM 00111eM o0pa3oBaHuM. Kak mpaBuio, BHINOJHE-
HHUE I'PYIIIOBBIX ITPOEKTOB M0 MH(POpMaTUKE B OCHOBHOM 00I1leM 00pa3oBa-
HUM KaK pa3 BBIXOAUT Ha aKTyaJibHble TeMbl 0 MW 1 onepexaet 1o BpeMeHU

1 06 yrBepxkneHun PenepatbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
OCHOBHOTO 00111eT0 00pazoBanus. [Ipukaz Munuctepctsa pocseienust PO or 31.05.2021 r.
No 287 (¢ m3menenmsimu n pomonHeHmstmMu). URL: https://base.garant.ru/401433920/?ys-
clid=l1z2iv3jbu3567647981 (mata odpaieHus: 26.07.2024 r.)

2 06 obpaszoBanun B Poccuiickoit ®enepanu. PenepanbHblii 3aKoH oT 29.12.2012 1.
Ne 273-®D3 (mmocnemusis pemakiust). URL: https://www.consultant.ru/document/cons_doc_
LAW_140174/?ysclid=1z2i5wr9kp673032104 (nata obpamenust: 26.07.2024 r.)
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MU3y4YeHUE ITUX TEM B OCHOBHOM Kypce. BHeypouHasi 1esiTeIbHOCTb, COCTOSIIIIAsT
MPEUMYILIECTBEHHO 13 MPAaKTUUYECKUX 3aHSITUI, MMO3BOJISIET YYalllUMCS ClieJIaTh
MPOOHBIE 1IarM B MHTEPECYIOIIEM HaIpaBIeHUM OTpaciu MH(GOPMALIMOHHbBIX
TEXHOJIOTUI UK HayKe. Uepe3 BHEYPOUHYIO 1€SITeJIbHOCTb TaKXKe peaiu3yeTcsl
MOJAroTOBKa K oiuMnuanam. Kak B MpoeKTHO, TaK U BO BHEYPOUYHOI AesITeb-
HOCTH BaXXKHYIO POJib UTpaeT BO3MOXHOCTb caMOpeaiM3allMy yJalluxcs 1Mo-
CPEACTBOM y4YacTHsl B pa3HbIX MPOGUWIbHBIX OJUMIIMAAAX Mo MH(pOpPMaTUKe
(BcOIlI), By30oBCKUX onuMIIManax Ajisl IKOJbHUKOB 10 MCKYCCTBEHHOMY MH-
tesekty (PCOIL) [2]. [Tpu 5TOM cepbe3HO MOBBIIIAIOTCS HABbIKM MTPOrpam-
MUPOBAHMSI yYallUXC.

ITosiBnsieTcst Bce GoJblile ncciaeaoBaHuii 0 Bo3aMoxHocTsIX MW u ero anaro-
putMOB [3—6], a TakkKe O IPUMEHEHNHN aHaI1M3a OOJIBIIMX JaHHBIX B pa3jind-
HbIX MpodeccuoHaIbHbIX o0nacTax [7—9]. OnqHako, oTOOp M MOATrOTOBKA TeE-
MaTUYECKOro KOHTEHTa ISl OOIlero oopa3oBaHUs BCe e€lle MpeACTaBISIOT
orpeJeieHHbIe TPYIHOCTU, B OOJIBIIIMHCTBE CBOEM CBSI3aHHBIE C BO3PACTOM,
a cjeaoBaTe/bHO, HAJIMYMEM MaTeMaTUYeCKOI MOJATOTOBKM M HaBBIKOB MPO-
rpaMMupoBaHus y ooyvarouxcs [1, ¢. 180]. Bmecte ¢ TeM, OCHOBHOE BHUMa-
HUE MpU OTOOPE TEMaTUMYECKOro KOHTEHTa CTOMT YIAEIUTh MHTErpPaTUBHbBIM
BO3MOXHOCTSIM MH(MOPMATUKM, KOTOpPbIE MPOSIBISIOTCS B MPUKIAAHOM MC-
MOJIb30BAHMM MaTEeMaTUYECKMX M MPOrpaMMMCTCKMX OCHOB, B cleLMduKe
U3ydyaeMoro mnpodeccuoHalIbHOrO s3blKa MporpamMmupoBaHusi Python co-
BMECTHO ¢ TexHojorussMu MU B crapiieit 1kosie, a TakKe B MOJHOLIEHHOM
peanu3aliy Ha MPaKTUKE BO3MOXHOCTEM KOMITBIOTEPHOTO MOACIMPOBAHMS
[10; 11].

OcHoBbel UM u aHanu3a JaHHBIX KaK CaMOCTOSITEJIbHBIE TEMbl Kypca MH-
(bopMaTuKu nmpeacTaBaeHbl B COAEPXaHUU JBYX pa3iesioB MpOrpaMMbl MO UH-
(opmatuke yriyoseHHOro ypoBHs «TeopeTnuyeckue oCHOBBI MH(POPMATUKI»
u «MHdopmaliMOHHbIE TEXHOJIOTUW», CAEA0BaTEIbHO, OHU MHTEIPUPOBAHBI C
OPYTMMU TEMaMU 3TUX pas3esioB, a TaKkKe MpeACcTaBJIeHbl B ONMMCAHUM TIpe-
METHBIX PE3YJbTaTOB MO pasiesiaM, T. €. BBIXOAST Ha BHELIHWU KOHTPOJIb.
IIpenmeTHbIe pe3yabraThl Mo ocHoBaM MU Ha yriy0ieHHOM ypoBHE B OOHOB-
neHHoM PI'OC COO paccuuTaHbl Ha YMEHUS pellaTh peajbHbIe 3a1a49M 3TOM
00J1aCcTH, TaK Xke, Kak M B 00pa3oBaTeIbHBIX CTaHAAPTaX MHOTHX 3apyOeXKHbBIX
ctpaH [12—16]. ITocTerieHHOe yBeIMUYeHME TIPAKTUKHU TS pelIeHMs 3a1a4 110
temaTuke MM u aHann3a JaHHBIX BO3MOXKHO 3a CYET BHITTOJHEHUS] MHAUBUIY-
aJIbHBIX TTPOEKTOB U OJMMITMATHON MOATOTOBKY YUYallIUXCS.

TakuM 00pa3oM, MOXHO KOHCTaTMPOBaTh TOTOBHOCTh OOpa30BaTEIbHBIX
OopraHmM3aluii K peajiu3allMiyi BapuaTUBHBIX 00pa30BaTeIbHbIX TPAEKTOPUIA 00-
yUYaloLIMXCsl, OPUEHTUPOBAHHBIX HA pa3Hble HAMpaBieHUs CIelMaInu3aluu B
00s1acT MTH(OPMALIMOHHBIX TEXHOJOTUIA, CAMBIMU aKTyaJIbHBIMU U3 KOTOPBIX
sBisiioTcss MU v aHanu3 JaHHBIX.

Iesp uccaenoBanus — pa3paboTka HAyYHO-METOAUYECKOrO 00eCreyeHus
BapuaTuBHOro ooydyeHusi ocHoam MU B Kypce nHOpMaTUKU, BO BHEYPOU-
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HOW U TTPOEKTHO-UCCJIEN0BATEIbCKON NEITEAbHOCTU 0O0YUYaIOIIMXCSI OCHOBHO-
ro oOIIero u cpeaHero oouero oopazoBaHus HA OCHOBE MHTETPATUBHOTO Me-
TOAOJOTMYECKOI0 TMOAX0/Ia B COOTBETCTBUM C TPEOOBAHUSIMU OOHOBJIEHHOIO
droc 00.

Metonoaorus. /1is1 pa3paboTKM METOANMYECKON CUCTEMBI OOYYEHUST OCHO-
BaM MU u aHanm3a naHHBIX B Kypce MH(GOPMATUKU OCHOBHOTO OOIIIEro 1 Cpe/l-
Hero o0111ero 00pa3oBaHUs UCIOJIb30BAIMCH TEOPETUYECKUE Y OMITUPUIECKIE
METOJIbl McclienoBaHMsI. bbl1 MpoBeaeH aHaIM3 HayYHbIX IMyOJIMKalMii Mo Te-
matuke MW, ananu3 v cpaBHeHME MaTepUaIoB 3apy0eKHbIX 00pa30BaTEIbHbBIX
CTaHIapPTOB pa3IMUYHbIX YPOBHEI 00pa3oBaHusl, 0030p OTEUECTBEHHbIX MpPaK-
TUK BHEAPEHUs Pe3yJbTaTOB MeAarormuyecKux MCCIeIOBaHUI MO METOAMKE
0o0yyeHus: MH(pOPMATUKE HAa OCHOBE MHTErPATUBHOIO METOI0JOTHUYECKOIO
noaxona. Onupasich Ha TOJIOKEHUSI KOHLIEMIUM METOAMYECKOM CHCTEMBI
YIyO0JIeHHOro 00y4eHuss MH(GOpMaTMKe Ha OCHOBE MHTEIPaTMBHOIO MOAX0Aa
[1] u MmeToauKy 0O0yueHust ocHoBam MU [10], ObL1u BbIaEIeHBI 1 0OOCHOBAHbI
KOMITOHEHTBI METOAUKK 00yuyeHust ocHoBaM MM u aHaim3a JaHHBIX B Kypce
MHMOPMATHKN OCHOBHOTO OOIIIEr0 U CpeIHEero o011ero oopa3zoBaHus Kak Mpe-
€MCTBEHHbIX OOpa3oBaTe/ibHbIX YpoBHel. MHTerpaTuBHBIN METOI0JI0TUYE-
CKUI MOAXO[, SBJSASICh KOHLENTYaJbHOI OCHOBOIM METOAMKM BapUaTUBHOIO
obyueHust ocHoBaM MW u aHanmu3a gaHHbIX, (hpopMUpyeTCs U3 HanboJiee BaxK-
HBIX TTOJIOXKEHUM CJIeAYyIOINUX MOAXOA0B: CUCTEMHO-AEITEIbHOCTHOIO, KOM-
METEHTHOCTHOI'O, aHTPOITOJOIrMYECKOr0 U aKCUOJOTMYECKOT0, KaXIbli U3 KO-
TOPBIX OKa3bIBaeT OIpeAcICHHOE BIMSIHUE Ha OCTaJbHbIe KOMITOHEHTBI
METOJIMKMU.

Takum oOpa3zom, pa3paboTaHHasi MeTOAMKAa BapUaTMBHOIO OOy4YEeHUS
ocHoBaM MM n ananu3a naHHBIX B Kypce MH(POPMATUKM OCHOBHOTO OOIIEro 1
cpeaHero oo1ero oopazoBaHUs COCTOUT U3 CAEAYIOIIUX KOMIIOHEHTOB:

— UHMe2PamueHblil MemodonouecKuil nooxo0 (0CHo8a 015 8bl00Pa KOHUEN -

Yuu U peaiu3ayuu MemoouKu);
— uenesoil KOMnoHeHm (UHMe2PamueHas 0essmeabHOCMHAs OCHO8A CO0epica-
HUs 00yYeHUs U NAAHUPYEMbIX 00pa308amMeNbHbIX Pe3yAbmamos);

— codepicamenbtblii KOMNOHeHM (UHBAPUAHMHAS U 8APUAMUBHASI COCMABAS -

rowas);

— npoueccyanvHulil KOMNOHeHm (co8pemeHHble Memodbl, cpedcmea u Gopmul

00yuenus, Hogble 00pPA308aMeENbHbIE MEXHON02UU);

— cucmema oueHu8aHus 06paz06amenbHbIX pe3yabmamos (8 coomeemcmeuu

¢ nooxodamu obHoenenno2o PIOC 00).

CTpyKTypa U COCTaB METOJIUKU BapuaTUBHOro odydyeHust ocHoBaM MU u
aHaJM3a JaHHBIX MpeAcTaBIeHa Ha puc. 1.

IIpennaraemasi CTpyKTypa U COCTaB METOAUKU 00ydyeHust ocHoBaM M u
aHajM3a JaHHBIX B Kypce MH(POPMATUKHU TTO3BOJISIIOT CIIPOSKTUPOBATh HEOOX0-
JMMOE KOJIMYECTBO TPACKTOPUIA 00yUeHUsI ISl peain3aliii B y4eOHbBIX IJIaHaX
00pa3oBaTeIbHBIX OpraHU3alIUIA.
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S 000, COO
= © 0a30Bblif ypOBEHb (MHBApUaAHT);
= = Conepxkanne 00yJeHust o yrayGHeHHE ypOBEHD
E é B TEMATHYECKHUX pasaeaax (MHBapUAHT + BAPUATUBHAS YaCTh, IPOEKTHI,
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&= 4 BapuaHTa OCHOBHBIX 06pa3OBaTeﬂbelX Tiporpamm,
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= 7§ ® AKTUBHBIE METOJIbI 06y’~[€HI/IHZ JIMCKYCCUOHHBIE,
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= e 00pa3oBareJ/ibHble TEXHOJIOTHH) POGOTOTEXHIKA;
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E. E B3aMMOIECTBUS B LM(POBOIT cpesie.
<
<]
=
=
= 2 000 o0
a
13} ® cTaproBas ® CcTapToBas AMarHOCTHKa;
E OGHoBtenHas JMArHOCTHKA; * (opmupylolIee OLIEHUBAHKE;
= CUCTEMa OLICHUBAHUA o (bopmupyoree © IPOMEXYTOUHOE OLICHHBAHNE;
E — 06pa30BaTeJ'll)Hl)lX »n OLICHMBAHWE; ® MTOrOBOE OLICHUBAHMUE;
E ® OLICHMBAaHUC ® OLICHUBAHWE MPOCKTOB;
E peayanaTOB TIPOCKTOB. ® y4qacTHE€ B OJIMMITHAdax.

Puc. 1. Cxema meToamkm BapmaTMBHOro oby4yeHms ocHoBam VI 1 aHann3a gaHHbIX
UcTto4Humk: codpgaHo C.[. Kapako3dosbiM, H.H. CaMbInk1HOIA.

Ob‘leCt“_,eS e subject outcomes are integrated with the topics of Fundamentals

5 > of teaching of Informatics (BGE*, SGE**);

'{-’; the basics ()fAI =P ¢ subject outcomes of independent topics of Al (SGE);

T ina computer e meta-subject outcomes (universal cognitive, communicative and regulatory);

g . e personal results (values of scientific cognition).

2 science course

A

BGE, SGE

= . e basic level (invariant);
% _ . Learnmg contgnt o advanced level (invariant + variant part,
S 5 in thematic sections projects, Olympiads).
& ‘50‘0 of informatics, variant > 4 variants of basic educational programs, taking
< § . into account the transition from BGE to SGE
'C_‘Q é courses, pr0]ects for building personal trajectories
9
o=
&0
=}
S
= — e active teaching methods: discussion, game, rating,
_g § . . .. training;

4 & Orgamzatlon of tralnmg o new educational technologies: gamification,
] ‘_%_ (methods, forms, means, — case technology, project technology, blended
9] . . learning, educational robotics;

o 8 3
= é educational technologles) e individual and group forms of interaction
*5 <$C: in the digital environment.
S
o0
D
-
=
P
3 SGE
=] e starting diagnostics;
BGE
% Updated system o starting diagnostics:; e formative assessment;
E‘ of assessment L o formative assessmel,n' e interim assessment;
S [ of educational results « project evaluation. » final assessment;
* project evaluation;
e participation in Olympiads.

Figure 1. Scheme of methodology of variant training in the basics of Al and data analysis
Note: *BGE - basic general education, **SGE - secondary general education.
Source: created by Sergey D. Karakozov, Nadezhda N. Samylkina.
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PesyabraTel u 06cykaenne. Kypc nHdopmaruku obdsizaresieH B 7—9 Kiaccax,
M €r0 MOXHO M3y4aTb Ha 0a30BOM WM yriIyOJaeHHOM ypoBHe. 1o cTpykType u
MOCJIeI0OBATETbHOCTY U3YUYEHUS Kypca OH CUHXPOHU3MPOBAH Ha 000MX YPOBHSIX.
DTO 03HAYaET, YTO BTOPOM Yac MH(POPMATUKMU U3 BAPUATUBHON YacTh y4eOHOIO
IUIaHa Ha YIJIyOJIEHHOM YPOBHE MO3BOJISIET OTPA00TATh U3YyYaeMyI0 TEMY Ha O0JIb-
I1IeM KOJIMYECTBE 3aJaHMI U TTPaKTUYEeCKUX padOoT. Yualirecss MMEHHO TaK BbIXO-
IST Ha (PYHKIIMOHAJBHBIM YPOBEHb YCBOGHUSI MaTepuaa, B OTJIMYUE OT YPOBHSI
MMOHMMAaHUS 1 MIPEACTaBICHUIA, 0OecIieunBarolero 6a3oBbiii yposeHb. Comepxka-
TeJbHas 4YacTh TeMaTuku MM ToJbKO He3HAUMTEIbHO paclIupsieT yHAaMeH-
TaJbHBIN MaTepuasa Kypca MHQOPMATUKU B OTHOLIEHUU OOCYXKIEHUS JOTIOJIHU -
TEJbHBIX TOHSTUM, CBSI3aHHBIX C HUMU BUAOB JESITEIbHOCTU, OTHOCSIILIMXCST K
MW, n ncnonp3oBaHus B KU3HU M 0OPA30BAHUM HOBBIX TEXHOJOTMYECKUX WH-
CTPYMEHTOB, peajM30BaHHbIX B BUJIe crielaau3upoBaHHoro [10. YrioyoneHHbIi
1 0a30BbIi ypOBHU U3YYeHUSI TH(POPMATUKHU B YaCTU OCBOeHUs1 ocCHOB MU oTm-
YaloTCs JIMIIb BAPUATUBHOM YaCThlO YYEOHOTO IJIaHa, B KOTOPO BO3MOXKHBI:
peanu3zaius MPOeKTHOMN aesATelbHOCTH Mo TeMatuke MU, cucrematuueckas
MoAroToBKa K oauMmnuangam mno MU, a takxke poOOTOTeXHUYECKAs MOATOTOBKA
JUTST TIOCTIEAYIOIIMX 3aHSITUIA MHTE/UIEKTYaIbHOU pOOOTOTEXHUKOM.

IIpu nmepexome ¢ ocHoBHOrO o061Iero oopasoBaHus (OOQO) Ha ypoBeHb
cpenHero obuiero oopazoanHus (COO) He0OX0AUMO BEIOpaTh MPOoGUIb 00yUe-
HUSI, KOTOPBII U OMpeaessieT ypOBeHb U3yueHUsI MH(POPMATUKUA — 0a30BbIi
WIM yIyOaeHHbI. Bes crapinas mikosa npoguibHas. bazoBblil ypoBeHb U3y-
yeHUs1 MH(POPMATUKKU oOecneynBaroT Npo@uiIn: ryMaHUTaApHbIN, 001Ie0o0pa-
30BaTeIbHBIN, COLIMAJIbHO-9KOHOMUYECKUH, ecTecTBeHHOHayuyHblii. C BO3-
MOXHOCTBIO CO3JIaHMsI MpeanpodeccCuOHalIbHBIX KJIACCOB CTajla O4YeBHIHA
HEI0CTaTOYHOCTh OJJHOYACOBOI0 Kypca MH(GOPMATHUKU B CTapllei 111KoJie, Mo-
ATOMY M3 BapMaTUBHON YaCcTU y4eOHOTIO IJIaHa BbIAEISIETCS BTOPOIi Yac Ha MH-
(bopmaTrKy 6a30BOro ypoBHS. 31€Ch XK€ 3a CYET BApMATUBHOMN YaCTU y4eOHOTO
IJIaHa BO3MOXHBI JOIOJHUTE]bHbIE AKTUBHOCTU B BUE OCBOEHUS MPUKJIIAI -
HOT'O MpPOrpaMMHOI0 OOECIeYeHUsI U MCIIOJb30BaHUSI €r0 B JajIbHEHIIEM B
MEXITpEeAMETHBIX ITPOeKTaXx.

M3yuyeHune nHgopMaTuk Ha 6a30BOM WM YIJIyOJIGHHOM YPOBHE B OCHOB-
HOM IIKOJIE HE OKa3bIBA€T 3HAYMTEJIILHOIO BJIMSHUS Ha BbIOOP Ipoduiis
o0yuyeHMs B CTapllell 1IKOJIe, €CIM OH He CBsA3aH B OyayiieM ¢ M T-oTtpacibio.
TexHonornyeckuii npoduib rpeanosaraet Bbioop npodeccuoHanbHoi U T-tpa-
€KTOpHUHM IS TToJydeHus Oyayieii mpogeccun B U T-orpaciu; 3nech nHpopMa-
THKA U3y4yaeTcsl Ha YIIyOJIeHHOM YpOBHE 10 4 U B Hele0. DTo He Mpees, mo-
CKOJIbKY IIIKOJIa MOXET MPEMIOXKUTh Pa3IMUHbIC CIIELIAIM3UPOBAHHBIE KYPCHI:
OIMH WJIM HECKOJbKO KypCOB M3 BapMaTUBHOM YacTW y4eOHOTroO IJlaHa, B TOM
4lCJie CBSI3aHHbIN ¢ OJIMMMNUAIHONM TmoAroroBKoit mo MM, npoekTHas aesiTeb-
HocTh Mo Tematuke MU, a Takke Kypchl B paMKax MpearnpodeccuoHaabHOI
noarotoBku. Kakoi-imbo mporpaMMHBI MTPOIYKT MOXET U3ydaTbCs B Mpe-
npodecCUOHAIBHOM MOJIyJIe€ B Ka4eCTBE MHCTPYMEHTA ISl pabOThI, JOMOJIHM-
TeJIbHas1 pOOOTOTEXHUYECKasi MOArOTOBKA MOXET ObITh OYEHb Pa3HOOOPA3HOIA,
MOCKOJIbKY 0a3MpyeTcsl HAa UMEIOLLIMXCS B IIKOJIaX Pa3IMYHbIX IJIaThopMax.
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PaccMoTpuM BO3MOXHBIE TpaeKTOpuM OCcBOeHUs1 BoripocoB MM B Kypce
nHoOpMaTUKK Ha 6a30BOM ypoBHe. O0si3aTe/ibHAasl YacTh (MHBApUAHT) OCBaM-
BaeTCs B paMKaxX OCHOBHOTI'O COAEPKaHUS MHPOPMATUKU C JOTTOJTHEHUEM KOH-
teHTa 1o MMM Ttam, rae 3To uenecoodpa3HO U BO3MOXHO caeaTh. B Bume no-
MOJIHEHUS K M3y4aeMbiM TeMaM IIPUBOASTCS NpPUMEPHI U3 XKU3HU U
npodecCuoHaTbHbBIX CHEp AeSATETbHOCTU, TPU ITOM UCIOJIb3YIOTCS HOBbBIE O~
HATUs no TeMatuke MU, a Takke BBITIOJHSIIOTCS HEOObIIME MPpaKTUIeCcKue
YIIpaXXHEHUS Ha OCBOCHME MMOBCETHEBHBIX MHTEJUIEKTYaIbHBIX CEPBHUCOB.

HNudopmarunka. 000 u COQO. Ba3osbiii yposens. 1 (2) 4 / Hen.

\ 4

QO0s3aTebHAS YACTD (MHBAPUAHT) Y4e0HOTO IUIAHA

S Iudposas rpaMoTHOCTH =
B PAMKAaX OCHOBHOTO
o~ Teoperueckie 0CHOBbI o conepxanus unpopmaruxu
- uHdopmaTHKH | ¢ nonosHennem KonTenTa
no UM (ripuMephbl U3 XKU3HU,
MPOTIEIEBTUKA HOBBIX
noHatuit MU, npaktuyeckoe
= AnTopuTMBI ¥ MPOrPAMMHPOBAHUE p]  OCPOCIINC HTOBCCANCBITLIX
WHTEJUIEKTYaTbHBIX
CEepPBHCOB)
> HNudopmanyonHbie TEXHOJIOTHH >

BapuaruBHas yacTh y4eOHOro mjiaHa OpraHu3aIuu

MPpUMEHEHME MOBCETHEBHBIX
> IIpoekTHas IeATEILHOCTD > p A
WHTEJIJICKTYaJIbHBIX CEPBUCOB
B MEXIMCIUTUIMHAPHBIX POEKTaX
> | 3KCKypCUM, UHTEJUIEKTYaIbHbIE UIPbL
JlonoJHUTE IbHbIE AKTHBHOCTH P> (KBECTBI, KBI3bI) H TIp.

Puc. 2. Coctas 06a3aTefibHOl 1 BapnaTUBHOW YacTel y4ebHOro nnaxa npu ndyveHnn M1
Ha 6a30BOM ypOBHE

UcTto4Humk: codpaHo C.4. Kapako3osbiM, H.H. CaMbInK1MHO.
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Informatics. BGE and SGE. Basic level.
1 (2) hour / week

\ 4

Compulsory (invariant) part of the curriculum

S Digital literacy =
within the main content
_ Theoretical foundations o of computer science
- of computer science o with the addition
of Al content
(examples from life,
propaedeutics of new
. . . _ Al concepts,
= Algorithms and programming - practical mastering
of everyday intelligent
services)
> Information technology >
4
Variant part of the organization's curriculum
R Project activities R application of everyday
d intelligent services
in interdisciplinary projects
> . . L excursions, intellectual games
Additional activities > (quests, quizzes), etc.

Figure 2. Composition of compulsory and variable parts of the curriculum when studying Al
at the basic level

Source: created by Sergey D. Karakozov, Nadezhda N. Samylkina.

BapuaTtuBHas yacth yueOHOro riaHa npu u3ydeHuu BoripocoB M B Kypce
MHGOPMATUKM MpeAcTaBieHa TPaAULIMOHHO 00sI3aTeJIbHON MPOEKTHOM nesi-
TEJIbHOCTbIO M BCEBO3MOXKHBIMU JOIOJHUTEIbHBIMU AKTUBHOCTSIMU.

JlaHHBI cocTaB 00s13aTeIbHOM M BapMaTMBHOI YacTeil y4eOHOro ruiaHa
peann3yeTcsl Kak B OCHOBHOM 00IlIeM, TaK U B CpeHEM 0011eM 00pa30BaHUU
HE3aBUCHUMO OT BBIOpaHHOTO Mpoduiisi 00ydeHUs (KpOMe TEXHOJIOTMYECKOTO).
OOpa3zoBareibHasi OpraHM3alKs MOXET NPEIIOXKUTD IJ11 N3y4eHUS UH(pOpMa-
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TUKA 0a30BOro ypoOBHSI BOCEMb Pa3jIMUYHBIX TPAEKTOPUIA, peaJiM30BaHHbBIX B
Y4eOHBIX IUIaHaX (4 — WIS OMHOYACOBOIO U3yYeHUS U 4 — 111 pacIliMPpeHHOTO
JIByX4acoBOTro u3ydyeHusi uHpopmaTtuku Ha ypoBHe COQ). DTO He 3aBUCUT OT
TOro, Kak msydanach nHpopmatuka B OOO — Ha 6a30BOM WU yriayOJeHHOM
ypoBHe (1 unu 2 4 B Heaemo). Croga He BXOAUT oOydyeHue 10 afalTUPOBaHHBIM
o0pa3oBaTeIbHBIM MpPOrpaMMaM, TaKk Kak OHO pealu3yeTcsl B MHAWBUIYaIb-
HOM (¢opmare.

st yrinyOGjaeHHOro u3ydeHus1 MHQOPMaTUKU B 00llIeM 0Opa30BaHUM He-
CKOJIbKO 00Jjice 0ObEMHBIM OyAeT TeMaTUYECKUIT KOHTEHT ISl 00s13aTe/IbHOM
COCTaBJISIIOIIEH B paMKaX TEMaTUYECKMX pa3ieioB MH(GOPMATUKU U OoJiee pa3-
HOOOpa3HOW BapuaTuBHad yacTh. [Ipeanonaraercs, 4To B 00JIbIIMHCTBE CBOEM
oOyyarolecs: poAaoKaT U3ydeHre MHGOPMATUKKM B CTaplleld IIKOJe Ha
VIJIyOJI€HHOM YPOBHE B TEXHOJOTMYECKOM Mpoduie Wiu mnpeamnpodeccuo-
HaJIbHOM KJacce. BapuaHT niepexoaa ¢ yriiy0JeHHOIro ypoBHSI OCHOBHOM IIIKO-
Jibl Ha 0a30BbIil YPOBEHb CTaplleil IIKOJbI YUTEH BbIlIE MPU (GOPMUPOBAHUU
TpaeKTOpUi 6a30BOT0 YPOBHS U3YYEHUS MH(OPMATUKH.

B pamkax ocHOBHOro coaepxaHusi UHGOPMATUKU C AOMOJHEHUEM KOH-
teHTa 110 MW Ha yriryG1eHHOM YpOBHE MPUBOISATCS IMIPUMEPHI UCITOJIb30BAHUSI
MU B npodeccusix, usyyaroTcsi HOBbIEe TTOHATUS U MX B3aMMOCBS3b, paccMma-
TPUBAETCS MCTOPUSI BOSHUKHOBEHWS M PA3BUTUSI PA3TMYHBIX HAIlpaBJICHUI
MNN. bonblioe BHUMaHME YAEISIeTCs MMPAaKTUUYECKOMY OCBOSHMIO U OCO3HAH-
HOMY IPUMEHEHMUIO ITOBCEIHEBHBIX MHTEJIEKTYaIbHbBIX CEPBHUCOB, a TAKXKE pe-
meHuto 3aga4y MM u aHanu3za 060JbIIMX JAHHBIX ¢ IPUBJICUCHUEM CBOOOTHBIX
JaTa-ceToB.

CxeMaTUYHO COCTaB U B3aMMOCBSI3M YacTeil yueOHOTro rmiaHa MOXXHO Mpe/i-
CTaBUTH B BUJE pucC. 3.

YrayOaeHHbI ypoBeHb M3yUyeHMsT MH(OPMATUKU MpearogaracT BKIKYe-
HUE B BapMaTHMBHYIO YacTh YYEOHOTO IiaHa 0oJjice IMPOKOM TEMAaTUKHU MpPO-
€KTHOI 1esITeJIbHOCTU WIM U3y4yaeMbIX KYpCOB, MOCKOJIbKY TeMaTuka M Bbi-
XOOUT Ha BHEUIHUKM KOHTPOJb, T. €. IIpeACTaBjeHa B IMPEIMETHBIX U
MeTaIpeaIMEeTHBIX pe3yJibTaTax OCBOEHMS OCHOBHOI 00pa3oBaTesibHOU Ipo-
rpamMmbl COO).

[TpoexTHas nesATeIbHOCTh, TOMUMO MPUMEHEHUST MOBCEIHEBHBIX MHTE -
JIEKTyaJIbHBIX CEPBHUCOB B MEXXIUCUMIIMHAPHBIX TPOEKTAX, OPUEHTHPOBAHA U
Ha yyeOHbIe hcciienoBaHus o rematuke MM mist yBiedeHHbBIX 00y4YaroImuxcsl.
OHa MoOXeT ObITh IMoJAepXaHa KypcaMu IO BbIOOPY, TJe OCBaMBaIOTCS IMPO-
rpaMMbl WJIM TOPUIOKEHUS 151 TeHepalliu TeKCTOBOro / rpadpruueckoro KoH-
TeHTa, NePEeBOTUYMKOB, CO3aHUs YaT-00TOB. /151 MHXXEHEPHBIX KJIACCOB IPO-
HWCXOAUT TMEpexoA Ha HWHTEUIEKTYalbHYI0O POOOTOTEXHUKY. DTU 3aHSTUS
IMO3BOJISIIOT IPUHUMATh Y4aCTUE B KOHKYPCAX U COPEBHOBAHMUSIX, PACILIUPSIOT
Kpyro3op u GOpMHUPYIOT MUPOBO33PEHUE yUaIIUXCS. YBIEUEHHbIE 00yJaloIM -
€Csl He OCTaBJISIIOT 0€3 BHMMAaHMS JIIOObIE TOMOJHUTEIbHbIE aKTUBHOCTU 10
COBPEMEHHOI TeMaTuKe. Y yJalllMXCsl TakXKe ITOJIb3YIOTCS IMOMYJISIPHOCTHIO
OJIMMITMAIbI IIKOJAbHUKOB 1o MU, TpeOyromue crnenuaaibHON MOATOTOBKM.
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e |

I e |

Mudopmaruka. Yrny0aeHHblid yPoBeHb.
000 (24 /uen.)u COO (4 4/ Hen.)

O0s3aTesbHAS YACTD (MHBAPUAHT) Y4€OHOTO IJIAHA

> IudpoBas rpaMoOTHOCTH

TeopeTuqecme OCHOBBI

HH(GOPMATUKH

B PAMKAaX OCHOBHOTO
colepxaHus nHpopMaTHKu
¢ JIOTOJIHEHHEM KOHTEHTa

AJIrOpUTMBI

| IPOrpaMMHPOBAHKE

¥

mo U
(TprMepbI UCTIOJIb30BAHMS
B nipoceccusix, u3ydeHue
HOBBIX TToHATUIT U

v

-»| UndopmManuonHbie TEXHOJIOTHH

\ 4

" UX B3aUMOCBA3b,
IIPaKTUYCCKOE OCBOCHUEC
" OCO3HAHHOC NMPUMCHCHUC
TTOBCEIHEBHBIX
MHTCJUIEKTYaJIbHbBIX CEPBUCOB,

y

peienue 3ama4y M)

BapHaTl/lB}laﬂ 4acTb yqeGHoro IUIAHA OPraHu3anuu

/

= IIpoexkTHas AeATEILHOCTH

TIPUMEHECHUE MMOBCEAHEBHBIX

IToaroroska K omuvnuaaam no N
(Kypc 1o BbIOOpY)

> MHTCJUJIEKTYaJIbHBIX CEPBUCOB
B MCXKINCHUILTTUMHAPHBIX
MpoEKTax

paciIMpeHHOe U3yYeHNe
Python ¢ BkitoueHuEM

W3yyenue
» cnenuaauzuposannoro [0

(Kypc 1o BbIoOpY)

CcrelaIbHBIX OMOINOTEK
I peleHus 3agay MU,
aHajM3a JaHHbIX

OCBOEHHUE MTPOrpaMM
=p{ VT TIPUJIOKEHUI 71T TeHEpaLli

I[OHOJIHI/ITGJILHHC AKTHUBHOCTH

TEKCTOBOTO/Tpacdnieckoro
KOHTEHTA, TIePEeBOIYNKOB,
CO3J1aHMs YaT-00TOB;
WHTEJUIEKTyaTbHasT
pobOTOTEXHUKA

MHXEHEPHbIE COPEBHOBAHMS,

SKCKYpCHUH,
MHTEJUIEKTYaJIbHbIC UTPbI
(KBECTbI, KBU3bI) U TP.

Puc. 3. CocTtas 06a3aTefbHOl 1 BapnaTUBHOW YacTel y4ebHOro nnaxa npu ndyveHnn U1
B Kypce MHDOPMATUKWN Ha YryGJIEHHOM YpOBHE

UcTto4Humk: codpaHo C.4. Kapako3osbiM, H.H. CaMbInK1MHOM.
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Informatics. Advanced level.

BGE (2 hours / week) and SGE (4 hours / week)

\ 4

Compulsory (invariant) part of the curriculum

> Digital literacy

Theoretical foundations

of computer science

within the core content
of computer science

o Algorithms

and programming

with the addition
of Al content
(examples of use
in professions, learning
new Al concepts and their

= Information technology

\ 4

interrelationships, practical
mastering and conscious
application of everyday
intelligent services,

Al problem solving)

Variant part of the organization’s curriculum

— Project activities

application of everyday

Preparation for Olympiads in AI
(elective course)

intelligent services
in interdisciplinary projects

advanced study of Python

Study of specialized software

(elective course)

| toinclude special libraries for Al
tasks, data analysis

mastering programs

Additional activities

or applications
for generating text/graphic
content, translators, creating
chatbots. Intelligent Robotics

» engineering competitions,
excursions, intellectual games
(quests, quizzes), etc.

Figure 3. Composition of compulsory and variable parts of the curriculum when studying Al

in the course of computer science at the advanced level
Source: created by Sergey D. Karakozov, Nadezhda N. Samylkina.
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OOGpasoBareibHasi OpraHU3alUsI MOXET MPEeIJIOKUTh KYpPChl IJIsl TIOATOTOBKU
K onuMnuanam no MM, HaumHasi ¢ OCHOBHOI IIKOJbI, A€ MPEeayCMOTPEHO
pacmmpeHHoe u3dydyeHue Python ¢ BKoueHrueM crienMaabHbIX OMOJIMOTEK A5
peureHus 3agad M v aHanu3a JaHHbBIX.

OOpazoBaresibHasl OpraHM3alKsl MOXET MPEIJOXUTh sl U3YYeHUs] WH-
(bopMaTuKy yriy0oJeHHOTO YPOBHS YEThIPE PA3JIMYHBIX TPACKTOPUHN, PEATU30-
BaHHBIX B yUYeOHBIX IJIaHax. [lepBble 1Be TPaeKTOPUM CBSI3aHbI C MEPEXOIOM
ooOyyvaromuxcsa ¢ OO0 Ha COO (¢ ogHOYaCOBOro 0a30BOIr0 YPOBHS M JBYyXYa-
COBOTIO YIIyOJIEHHOTO YPOBHS ). JIpyrue aBe TpaeKTOPUU CBsI3aHbI C BHIOOPOM U
pealMn3aumeil TONOJHUTENIbHBIX KYpCOB IO BBIOOPY YYaCTHMKOB OOpa3oBa-
TeJIbHBIX OTHOILUIEHUWM IS MOATOTOBKU K ojiuMmmnuanam mo MM nubo ¢ orcyr-
CTBMEM TaKOM MOATOTOBKM, ec/iv ouMnuanbl mo MM He BKIIIOUEHBI B KaJeH-
Japb COPeBHOBAHUM MIKOJbI. IMEHHO /U151 TAKOM MOATOTOBKU K OJIMMMMAIaM
TpeOyeTCs YYUTHIBATh MMEIOIIMECS Yachl Y4eOHOTO IIaHa, YacTO OTpaHUYeH-
Hble. M3ydeHue cneumnaan3upoBaHHoro 110 u 1onoaHuTeIbHbIE aKTUBHOCTU
BIIOJIHE MOXHO peaIM30BbIBaTh B paMKaxX 4acoB Ha MH(POPMATUKY U MPOEKT-
HYIO JeSITebHOCTb, KOTOpbIE SIBJISIIOTCSI 00sI3aTeIbHBIMUA M JIOJKHBI ObITh
BKJIIOUEHBI B yU€OHBIA TLJIaH.

Takum obpa3zoM, mpu pa3paboOTKe OCHOBHOI 00pa3oBaTe/IbHON Iporpam-
MbI OOIIIETO O0pa3oBaHMsI OpraHM3alMM MOTYT MPEMIOXUTh K peanu3aluu
12 TpaekTopuii BapuaTuBHOTO 00y4eHust ocHoBaM M B IKOJIbHOM Kypce WH-
(bopMaTHKU C y4eTOM BO3MOXKHOCTEH MPOEKTHO-MCCIEeN0BAaTEIbCKOM 1 BHE-
ypOUHOIi nesteibHOCTU. [1pu peanuzanuu HempepbIBHOIO Kypca MH(popMaTu-
K1, oxBaTbIBaomiero 5—6 xiaccsl OO0, KOJTMYECTBO BO3MOXKHBIX TPACKTOPHIA
yBeIMuYuBaercs 10 14 (¢ yyeToM 0JHOYACOBOIO WJIM JIByX4acOBOI'O KypCOB MH-
(opmaTuku B 5—6 Kj1accax, 3a cueT 4acoB BapMaTUBHOI YaCTH yUeOHOTO TIaHa).

Arnpobalus pa3dpadboTaHHOTo TeMaTuueckoro koHteHTa ajast OO0 u COO
MPOXOoIMia Ha 3aHSATUSIX, MPOBOAMMBIX B cTeHax MHcTUTyTa MaTeMaTUKU U
nHopMaTuku MIIT'Y ¢ oOyyarommMMuCs MOCKOBCKUX IIKOJ, YYaCTBYIOIIMX B
npoekTtax «MT-Beptukanb» u «MT-xkmace».

3akmovenne. [IpemaraemMasi CTpykTypa U COCTaB METOAMKU OOy4YeHUS
ocHoBaM MW u aHanu3a 1aHHBIX B 0011Ie00pa3oBaTeibHOM Kypce MH(popma-
TUKW MO3BOJISIET TMTOCTPOUTDH Pa3JIMUHbIE BapMaHThl MPOrpaMM, YYUTHIBAIO-
e nepexoanl ooyvawuxcs ¢ OO0 B COO u cripoeKTUpoBaTh HEOOXOAU -
MO€ KOJIMYECTBO TPaeKTOPHUil 0OyYeHHUsI B COOTBETCTBUU C MEPCOHATbHBIMU
3apocamMy yYaCTHMKOB 00pa30BaTeIbHbIX OTHOIIIEHU, a TAKXKe palliOHAaIb-
HO UCIIO0JIb30BaTh KOMIOHEHTHI MH(POPMaLIMOHHOK 00pa30BaTeIbHOM CPEabl
OpraHu3aluu Mpyu peaar3allii OCHOBHBIX 00pa30BaTeIbHbIX MPOrpaMM 00-
11ero oopa3zoBaHusl.
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Annotamud. [locmanoexa npobaemel. Llenb uccnenoBaHus — BBISBICHUE TTOTEHIIMAIA
00pa3zoBaTebHON TEXHOJOTUHU JAOMOJHEHHON pealbHOCTU B Mpoliecce 00yYeHUsT Maj-
LIMX IIKOJbHUKOB MH(MOpPMATUKE Ha MpuMepe yJdaiuxcs 4 kinacca. Memodoaoeus. T1po-
aHaJIM3MpoBaHa y4eOHO-MeTomMuecKas JUTepaTypa, a Takxke HaydyHble CTaThbH T1eIaroroB
U YUEHBIX, Mpeiaralolix UCIoIb30BaHUEe TEXHOJIOTUU TOMOJHEHHON pealbHOCTHU B 00-
pa3oBaTrejibHOM Mpoliecce. BoIsiBIeHbl JOCTOMHCTBA U HEIOCTaTKM Ha3BaHHOU TEXHOJIO-
TUH, MPOAEMOHCTPUPOBAHBI €€ BO3MOXHOCTU B TOBBLIIICHWM KadyecTBa MperogaBaHUs
npeaMeTa, pa3BUTUU JJOTMUYECKOTO MBIIICHUST 00yJaroIuxcsi, (GOpMUPOBAHUN YCTONYM -
BOU MOTMBAallMM K M3YYEHUIO pacCMaTpUBaeMoil yueOHOU aucuuruinHbl. CaejiaH BbIBOI
0 HEIOCTAaTOYHM KOJIMYECTBE TMOIXOA0B K 00YyYeHUI0 MH(POPMATHUKE C UCITOIb30BaHUEM
TEXHOJIOTUU JOMOJHEHHOM pealbHOCTU O0YYaroUIMXCs MIAALIUX KJIAcCOB. Pesyavmameui.
[TpoBeneHHbI BKCTIEPUMEHT TMoKa3al 3(P(PeKTUBHOCTb UCITOJIb30BaHUS TEXHOJOT MU 10~
TTOJTHEHHOU peayIbHOCTH Ha ypoKax MH(GOpMaTUKHY B Muaiiei mkoie. [IpuBeneHb! apry-
MEHTBHI B MMOJIb3Y TOTO, YTO TEXHOJIOTUsI JOMOJHEHHOI peaJbHOCTH MO3BOJISIET BHOCUTH B
npoiecc 00y4eHUs dJEMEHThI 3aHUMATETbHOCTU, MHTEPAKTUBHOCTH, a TaK>Ke TeiMudu-
LIMPOBATh X0 TPAHCAIIMM 3HAHWIA, YTO OKa3bIBACT IMOJOXUTEIbHOE BAUSHUE Ha pa3BU-
THE TTO3HABATEJbHOTO MHTEepeca MIAAIINX IIKOJIbHUKOB K OCBOEHUIO KaK UH(OPMATUKU,
TaKk U MaTeMaTUKU, C KOTOPOH M3ydeHUE BO3ZMOXKHOCTE KOMIIbIOTEpa YCIEIIHO UHTe-
rpupyetcs. 3akarouenue. JJaH pso peKOMEHIAINA, TTO3BOISIOMMX Ka4eCTBEHHO BKITIO-
yaThb B Mpollecc 00ydyeHUs1 UHMOPMATUKE MJIAAIIMX IIKOJbHUKOB TEXHOJOTMU IOIOJI-
HEHHOW peaJbHOCTH, MPU3BaHHbIE Pa3HOOOPA3UTh X0 MperoAaBaHus JaHHOTO Y4eOHO-
TO TIpeaMeTa.

KimroyeBble cioBa: TeXHOJIOTHS JOIMOJTHEHHON peaTbHOCTH, TeiMuduKaIms oopaso-
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Annotation. Problem statement. In the paper, the author sets a goal to identify the
potential of educational technology of augmented reality in the process of teaching computer
science to junior schoolchildren using the example of 4th grade students. Methodology. The
article analyzes educational and methodological literature, as well as scientific articles by
teachers and scientists who propose the use of augmented reality technology in the
educational process. The advantages and disadvantages of this technology are identified,
and its capabilities in improving the quality of teaching the subject, developing students’
logical thinking, and forming a sustainable motivation to study the subject under
consideration are demonstrated. It is concluded that there are insufficient approaches to
teaching computer science using augmented reality technology for primary school students.
Results. The experiment showed the effectiveness of using augmented reality technology in
computer science lessons in primary school. The author of the article argues, that augmented
reality technology makes it possible to introduce elements of entertainment and interactivity
into the learning process, as well as gamify the process of transmitting knowledge that has a
positive impact on the development of cognitive interest of younger schoolchildren in
mastering both computer science and mathematics, with which the study of computer
capabilitiesissuccessfullyintegrated. Conclusion. The paperoutlinesseveral recommendations
that make it possible to qualitatively include augmented reality technologies in the process
of teaching computer science to junior schoolchildren, designed to diversify the course of
teaching the subject under consideration.
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ITocranoBka mpobsembl. CyllleCTBYeT HEIOCTaTOYHOE KOJUYECTBO MOJI-
XOJIOB K 00y4YeHMI0 MH(OPMATUKE C MCMOJb30BAHMEM TEXHOJOTUM HOIOJ-
HEHHOI peaJibHOCTU O0yJarolumxcs mMiaaaimux kiaaccoB. CoBpeMeHHBI MUpP
00HApYXMBAET aKTUBHOE CTPEMJICHUE K TMHAMUYECKOMY Pa3BUTHUIO TEXHO-
JIOTMYECKON CTOPOHBI >KM3HM OOIIECTBa, KOTOPOE HEM30EKHO MPUBOAUT K
TpaHc(OpPMaLIMOHHBIM ITpolieccaM B 00J1acTu oOpa3oBaHus. MTHHOBAIlMOHHBIE
MOJICJIM OpraHu3alu TMpenogaBaHUsl YYEOHBIX IIPEIMETOB MPOHUKAIOT
B IPaKTUKY OOy4eHMSI IIKOJbHUKOB BCEX YPOBHEM 00pa30BaHMsI, B TOM YKCIIE
Y1 YYEHUKOB HaYaJIbHOM IIIKOJIBI.

HavanbHas cTyrneHb NMpU3HAETCSI OMHOM M3 OCHOBOMOJAralolIuX B XOAE
(bopMurpoBaHUS TUUHOCTU peOEHKA, TTOCKOJIbKY B JaHHbBIN MepUOI AETU OKa-
3bIBAalOTCS HanMboJiee CEH3UTUBHBIMU B IIJIaHE OCBOEHMS HOBBIX 3HAHUIA U 00-
peTeHUus] HaBbIKOB, B TOM UMCJI€ U OCHOB KOMITBIOTEPHOI rpaMOTHOCTH [1,
c. 51]. CoBpeMeHHBII peOEHOK yXKe HEe MBICIUT ce0s1 BHE TaIXKETOB 1 KOMITbIO-
TEPHBIX TEXHOJIOTUIA, B CBA3U C 4yeM yueOHbIil ipeaMet «MHdopmaTtuka» BbI-
3bIBACT y JAHHOI KaTerop1u IIKOJIbHUKOB OCOObIA MHTEpEC.

OnHako, Kak MoKa3bIBaeT MpPaKTUKa, B X0[¢ PYyTMHHOTO BBIMOJIHEHUS 3a-
JNaHWI MO0 OCBOEHMIO MHTepdeiica KOMIbIOTEPHBIX MPOrpaMM U BO3MOXKHO-
CTeil MJIAIIEKJIACCHUKM BCE XK€ HYXIAITCS B MOAAEPXKAaHMM MOTMBALIMU K
W3YYEHUIO TUCLIMTUIMHBI, @ TAKXKe B ONIPEACICHHbIX YCIOBUSIX JJIS1 peain3aluu
CBOETO MO3HABATEJIbHOTO MHTEPECA K yuebe. DTOT (haKkT IeTEPMUHUPYET HEOO-
XOIUMOCTb B METOJAMYECKOM, TEXHOJOTMYECKOM U JUAAKTUYECKOM PpPa3HO-
00pa3un co CTOPOHBI MpernoaaBaresisi UHPOPMATUKU.

IToMuMo hopMUpOBaHUS YMCTO MPEAMETHBIX 3HAHUI U HABBIKOB 110 Mpe/I-
MeTy, MH(popMaTHKa Mpu3BaHa pelarb 00pa3oBaTeibHbIe 3a1a4d MHOIO Xa-
pakTepa, HalpuMep, pa3BUBATh JIOTMYECKOE MbIIIJIEHUE IIKOJIbHUKOB. IMEHHO
TEXHOJIOTUYECKUIA MHCTPYMEHTAPUI, UCIIOJIb3YEMbIl MeJaroroM Ha 3aHSITUSIX
no MH@opMaTuke ¢ MJIAIIEeKIACCHUKAMU, MO3BOJISIET TOOUTHCS TPEOYEeMbIX
00pa30BaTEIbHBIX PE3YJIBTATOB MO JUCLIUILIAHE.

B 3apauu yuuresst iHGOpMaTUKU BXOAUT MOCTOSITHHOE OOHOBJIEHUE COJIEeP-
>KaHUS YYeOHOTO MpeaMeTa C y4eTOM MOCASAHUX TOCTUXKEHU HAyYHO-TEXHM -
yecKoro mnporpecca [2, c. 12]. B yacTHOCTH, OTHUM U3 TaKUX JTOCTVXKEHUMN —
MPOAYKTOB LHU(MPOBU3ALIMU SIBISIETCS TEXHOJIOTHUS TOMOJHEHHOM peaibHOCTU
(TAP).

HecMmotps Ha Bce Oosibliiee paclipoCTpaHEHVE B MPaKTUKE MPeIoJaBaHusl
OTHEJIbHBIX YU4eOHbIX mpeameToB, T/IP Ha coBpeMeHHOM 3Tarie HyXXIaeTcs B
MOKCKe MyTel U CpeacTB ee 3(PPEeKTUBHOIO BKIIOUEHHUS B MPOLIECC OOYyYEHUSI
MJIAJIIIMX IIKOJbHUKOB AMCUMIIMHAM MaTeMaTUyeCKOro u MHMOpMalMoH-
HOTO LIMKJIA (TI0 TOUHOMY 3aMeuaHuto ucciaenonareseit, TP noka eiie okasbl-
BaeTCs «3K30TUYHOMN» MJIsI 1IKOJIbI [3, ¢. 209]), uemMy 1 MOCBsIIIeHa HACTOsIIIasI
CTaThsl, UMEIOIIAsl CBOEH 1I€JIbI0 BBISIBUTH MOTEHIMA] yKa3aHHO obpa3oBa-
TeJbHOI TEXHOJOTMU B MpenojaBaHUM MHGOPMATUKU U CMEXHBIX YUEOHBIX
MpeAMETOB B ayIMTOPUM LIKOJIbHUKOB 4 Kjlacca.
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Puc. 1. TexHonorus 4ONOSIHEHHOM peanbHOCTU

UctoyHumk: doTo HO.E. 3EHKNHOA.

Figure 1. Augmented reality technology
Source: photo by Yulia E. Zenkina.

MeTtonoaorus. B coBpeMeHHOI HaydHOI JIuTepaType Mo MOAHITOMY B pa-
0oTe Bompocy OOHapyXXMBaeTCsd HeMalo NePUHUILIMIA TEepMUHA «TEXHOJOTHUS
JIOTOJIHEHHOM pealbHOCTU», C(HOPMYIMPOBAHHBIX MCCAEA0BATEISIMU U TTpaK-
TUKYyIOIIMMHU neaaroramu. Tak, B padore B.H. Tapan maHHasi TexHoJIOTuUsI
BKJIFOYAETCS B PsIl MHTEPAKTUBHBIX M OMpPeIeIsieTCsl KaK MHCTPYMEHT BKJIIOUE-
HUS 3JIEMEHTOB «BUPTYyaJIbHOM MH(MOPMALIMKU B peaIbHYIO X13Hb YEJIOBEKa»,
MprUYeM JaHHOE BHEAPEHUE MPOUCXOAUT MPU HEMOCPEACTBEHHOM MCIIOJIb30-
BaHUM TeXHUYECKUX cpelcTB [4, c. 334]. CpenoBbiii MOAX0] B TPAKTOBKE TeP-
MUWHOJIOTUYECKOM CYIITHOCTU AOIOJHEHHOM peaibHOCTU puMeHsiioT H.b. bo-
pucoBa, XK.B. HaiikuHa, FO.C. boaburakosa u ap. Micxons U3 NOHSATUS CPEBI,
Ha3BaHHbIE aBTOPbI CKJIOHHBI CYUMTATh JOMOJHEHHYIO peaiIbHOCTh 0CO00I cpe-
JIOU «C TIPSIMBIM MJIM KOCBEHHBIM JOMOJHEHUEM (PU3MUYECKOro Mupa udpo-
BBIMU TAaHHBIMUW», TIPOUCXOASIIEM B peXXMMe peaJbHOro BpeMeHH |5, c. 236].
Taxke BaxxHO oTMeTUTh cTaThio B.I1. u O.P. Onekciok 06 uccienoBaHuM Mo-
teHuuana TP mpu nzyyeHun nHpopmatuku B mikosie. [lo MHeHUIO aBTOPOB,
9Ta TEXHOJIOTMS 000TralllaeT YeJI0BeYeCKME OLIYIEeHUS LIM(MPOBBIMU TaHHBIMMU,
CMEIIMBasi TAKMM 00pa30oM peaibHYIO Y BUPTYyaJbHYIO cpeay. OHa uCnojb3yeT
BUPTYaJIbHYIO MH(POPMALIMIO KaK JOMOIHUTEIbHBINA MOJIE3HbIA UHCTPYMEHT, B
pe3yJibTaTe yero co3aaeTcs Hopasl, 0ojiee MH(GOpPMaTUBHASL U CTUMYJIMPYIOLLAS
cpena [6, c. 308]. ABtopnl JI. IpuneBuy, H. Mop3e, B. Bem6ep u M. boiiko
YTBEPKIAIOT, YTO 00yYeHME ¢ ucnoab3oBaHnueM TP MoxeT oka3biBaTh Mojo0-
JKUTEJIbHOE BJIMSIHME Ha Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOpaxxeHus, (op-
MUpPOBaHME aOCTPaKTHBIX MOHATUIA, Tlepenady 3HaHU, IpuodopeTeHue Hud-
POBBIX HABLIKOB 1 onbITa [7].
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TeopeTnueckue uccaegoBaHUSI HEOOXOAMMOCTU MCIOJAb30BaHUS CPEACTB
MHOOPMALIMOHHBIX TEXHOJIOTM B yUeOHOM MpOolLIeCcCe MPeACTaBIeHbI B pabo-
tax B.B. Ipunikyna, O.1O. 3acnasckoii, U.b. Torckoii u nap. [8].

ITprumMeHUTEbHO K OOYYEHMIO MIIAAIIMX IIKOJbHUKOB MH(MOpPMATUKE U
CMEXHBIM AUCHUIIMHAM B paMKaX HACTOsIIE padOThl ONPEAEIUM, UTO TE€X-
HOJIOTHUS IOMOJTHEHHOM pealbHOCTU — 3TO 00pa3oBare/ibHask TEXHOJIOTHUS, pe-
aj3yeMasi oCpeaCcTBOM IpeICTaBIeHUS HU(PPOBBIX pECypCOB, MOAYMHEHHBIX
TUAAKTUYECKUM LIEJISIM, B KQUECTBE AOMOJIHEHUS K 00beKTaM peaJbHOro MUpa,
KOTOpasi, B OTJIMYKE OT BUPTYAIbHOIM peabHOCTU, MTO3BOJISIET COXPAHUTD TEC-
HYIO CBsI3b MaTepuaja M3 00JacTd yueOHOro mpeaMeTra ¢ OKpyKawollen nei-
CTBUTEJIBbHOCTBIO. DTO OTBEYAET BO3PACTHBIM U ICUXOJIOIO-I1e1aroruyeckKum
YCJIOBUSIM pa3BUTUS AeTeid 9—11 JeT, KOTopbie TATOTEIOT K MTOCTUXEHUIO 3aKO0-
HOMEPHOCTEN Pa3BUTHUS OKPYXKAIOIIEro MUpa.

Pe3ynbrarel uccaenoBannsa. O HECOMHEHHOM IOJIOXUTEJIbLHOM BJIUSTHUU
ncnoab3oBanus TP B oOyyeHMM MIaAIIMX IIKOJIbHUKOB CBUACTEIbCTBYET
TOT (paKkT, YTO JaHHAS TEXHOJIOTHSI MO3BOJISIET BHOCUTD B 3aHSTUS 2JIEMEHThI
reiiMupukanuu. B 3ToT nepuoa 1eTh akTUBHO BKJIIOYAKOTCS B IPOLIECC 00yue-
HUS B YCJIIOBUSIX IPUMEHEHMSI IpernoaaBaTeieM UTPOBbIX TEXHOJIOTHIA.

ITprmMepoM MOTYT CIYy>XMTb BeO-KBECTbI, MCIIOJb3yeMble KaK Ha ypoKax
00BSICHEHUSI HOBOTO MaTepualla, TaK U Ha KOHTPOJIbHBIX 3aHATUSAX. B yacTHO-
CTU, IIPU OCBOECHUU TeMbl «KOMITbIOTEP KaK CUCTEMa» IIIKOJbHUKHU MOJy4aroT
BO3MOXXHOCTb BUPTYAJIbHO «I€PEeMEIAThCsI» MO OTAEJbHBIM 2JIEMEHTaM Iep-
COHAJILHOTO KOMIIbIOTEpa IMOCPEACTBOM CUMTHIBAHMSI CMapT(OHOM 3apaHee
MOJAroTOBJIEHHBIX ITegaroroM QR-kom0B, rae 3aimn@poBaHa TEKCTOBask U BU3Y-
ajgpHasg uHpopmauusi. Ha skpaHe MyJbTUMEAMMHON TOCKM IIKOJbHUKAM
TPaAHCIMPYIOTCS 00beMHbIE M300paKeHUsI OCHOBHBIX MHCTPYMEHTOB BBOJA U
BbIBOJA MH(pOpMaLIMM, KOTOphble 3a cueT 3D-npeacraBieHusi MOXHO paccMO-
TPETh C Pa3JIMYHBIX CTOPOH U U3HYTPHU.

Kpome Toro, TIIP crocoOCTByeT pa3BUTUIO JOTMYECKOTO MbILIJICHUS
LIKOJIbHUKOB, B Y€M OCOOCHHO HYKAAIOTCSI MJaAIIEeKIaCCHUKM, TIOCKOJIbKY B
Mepuoja HayaJlbHOM IIKOJIbI TOJbKO HAauMHAeT MPOMCXOAUTh Mepexoi K aod-
CTPaKTHO-JIOTMYECKOMY MBILIJIEHUIO OT HarIsiIHO-00pa3Horo [9, ¢. 92]. Heo6-
XOAWMO TPU3HATh, YTO OCHOBHBIM B OOpa30BaHMM JOIIKOJbHUKA SIBISIETCS
MpolLleCC OpraHMu3allMi HEIOCPEACTBEHHO 00pa3oBaTe/IbHON AESITEIbHOCTH,
ero coOCTBEHHOTI'O OITbITa, KOTOPbI B3pOCJIble TIOMOTAaIOT 0000IIUTh U 3apUK-
CUPOBaTh C MOMOIIBIO HAMVISIAHBIX CPEACTB — 3TAJIOHOB, CUMBOJIOB, YCJIOBHBIX
3amectutenieit, moaeneit [10, c. 54]. K kKoHILly HaYanbHON IIKOJbI YYEHUKU
TOJKHBI OBJIaIETh OCHOBAMU JIOTUYECKOTO 1 aJITOPUTMUYECKOTO MBIIIUICHMSI.
Jlornyeckoe MbIIEHME pa3BUMBAETCs Ha MaTepuase BcexX NMpeaMeTOB Hayalb-
HOM 1IKOJIbI, HO TPAAULIMOHHO BHUMAHUE €T0 Pa3BUTUIO YIEISIETCS Ha YPOKax
maTtemMaTuku. CylIecTBYIOT pa3IM4HbI€ CPEICTBA, HAIIPABJI€HHbIE HA pa3BUTHE
JIOTUYECKOTO MBILULJICHUSI: KOHCTPYMPOBAHUE, MAaTEMAaTUUYECKUE UIPbI, 3aHU-
MaTelbHbIe YIIpaxXHeHUs U T. 1. Ocoboe MECTO B TaHHOM psIIy 3aHUMAIOT JIO-
ruueckue 3amauu [11, c. 23].
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Tak, cnenyaibHO 3arOTOBJICHHBIE MapKepbl (HalpuMep, B MPUIOXKEHUSIX
ARGIN wnnu Clever Books, ARProsv) ¢ niutroctpaliussMu OCHOBHBIX 2JIEMEH-
TOB KOMITbIOTEPA MOTYT MOCIYXUTh MaTEpPUAJIOM IS CYUTHIBAaHUSI cMapTdO-
HoOM. JIeTr caMOCTOSITeJIbHO HABOJSIT KaMEPY Ha MapKep, Ha 9KpaHe IMOsIBJISIET-
csl M300pakeHue dJIEeMEHTa KOMIIbIOTEpa, KOTOPBIA MM CJeAyeT Ha3BaTh U
OIpEeJEeINTh €ro Ha3HayeHue. J1st akTUBU3aLMU JIOTUYECKOTO MBIILLIEHUS 00-
yYalomMUMCcs MOXXHO JaTh 3alaHMe Ha pa3rpaHUYeHUE YCTPOMCTB BBOJA U BbI-
BOJIa MUH(OpMAaLIUH.

Puc. 2. Vicnonb3osaHue npunoxeHus ARProsv
UctoyHumk: doTo HO.E. 3EHKNHOIA.

Figure 2. Using the ARProsv application
Source: photo by Yulia E. Zenkina.

TJIP mo3BojsieT mo3HaBaTh OKPYKAKOIIYIO J€HCTBUTEIbHOCTb Yepe3 MC-
MOJIb30BAHUE KOMIBIOTEPHBIX U LIM(PPOBBIX TEXHOJOTUI, (POPMUPYS Y IIKOJIb-
HUKOB HaBbIKM KOMITbIOTEPHOM 1 1IM(MPOBOI IpaMOTHOCTH. Tak:ke JOIMOTHEH-
Hasl peaJlbHOCTb B 3HAYMUTEJIbHON CTENEHM PasHOOOpPa3UT 0Opa3oBaTEIbHbIM
npoliecc, eas X0 OCBOCHUSI MaTeMAaTUYEeCKMX U MH(MDOPMALIMOHHbBIX JUCLIM-
IUIMH UHTEPECHBIM U YBJIEKATeJbHBIM, UTO OTBEYAET BO3PACTHBIM U IICUXOJIOTO-
Me1arorn4eCKMM OCOOEHHOCTSIM Pa3BUTHS IIKOJIBHMKOB HaYaIbHBIX KJIACCOB.

K nocronHcTBaM paccMaTpuBaeMoll TEXHOJIOTUU CJIEAYET OTHECTU U TO,
YTO OHA JaeT IPEIoJaBaTesll0 BO3MOXHOCTb 3((MEKTUBHO WHTErPUPOBATh
CMEXHBbIe TUCLUIUIMHBI, HalpuMep, MH(GOPMATUKy 1 MateMaTuky. [1pu uzy-
YEHUU TEMBI «AJITOPUTM» B YCIOBUSIX MHTErpupoBaHHOro ypoka TP mo3Bo-
JINT YYEHUKAM CO3/1aBaThb COOCTBEHHbBIE TIPOEKThI, HATIPUMED, 3ala4l Ha JIBU-
>KeHWe WJIM KOMOMHATOpuKYy. B m3BecTHO 3amavye «Bosk, Ko3a, KamycTa» C
noMo1bio T/IP KapTMHKM B KHUT€ OXXKMBAOT U HAYMHAIOT B3aUMOJEICTBOBATD,
MOMOTasl YY4EHUKY MOHATh, KAKME TPEeIMEThl MOXHO COETUHSITh MEXIY COOON.
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Puc. 3. 3agaya «Bornk, k03a, kanycta»
UctoyHumk: co3paHo KO.E. 3eHknHOoN.

Figure 3. The task “Wolf, goat, cabbage”
Source: created by Yulia E. Zenkina.

Kpowme Toro, 3D-MoaenupoBaHue U mpeacTaBieHne 00beMHBIX TeOMETPU -
4yecKux (pUryp B MPaKTUKE MPerojaBaHus MaTeMaTUKN TaKKe BO3MOXHO Jie-
MOHCTPUPOBATh IIKOJbHUKAM TtocpeactBoM TJIP. Yepe3 wucnonb3oBaHue
(byHK1IMOHAJIa MPOCMOTpa TPEXMEPHOTO NU300pakKeHUsI YUEHUKHU U3Y4YaloT reo-
MeTpudeckue (UTyphl ¢ pa3IMYHBIX CTOPOH, MOTYT YBUAETh X B pa3pes3e U ce-
YEHUU.

B pamkax gomojHUTEbHOrO 00pa3oBaHMsSI Ha ypokKe MHMOpPMATUKU Ha
6a3e mKkoJbl No 1494 . MockBa B 4 KJlacce MHOIO ObLIT ITPOBEIEH SKCIEPUMEH -
TaJIbHBIN ypoK ¢ nmpuMmeHeHreM TJIP. B Hauane ypoka gecsatu oOyd4aroimmnuMcs
ObLIO JaHO MATh 3aJady Ha KOMOMHATOPUKY Ha JIMCTKaxX (0e3 NMpuMeHEeHUs
TJIIP); B cpenHeM Kaxablii ooyvarommiica pemna 1—3 3amauu. Jlanee odyvaro-
LIMMCS ObLT TIPEUIOXKEH CAEAYIOIIUI KOMIUIEKT 3a/1ay, HO YK€ C TPUMEHEHMU -
eMm TIIP. OTn 3apaum COnpoBOXAATUCH KAPTUHKAMU, KOTOPbIE MOXHO «OXH-
BUTb» IIPU MMOMOIIU CHELMATBHOTO MPUJIOKEHUS Ha TeieOHEe WU TUIaHILEeTe.
Ilocne cuuThiBaHUS 3alporpaMMHUPOBAHHOIO KOJa Ha dKpaHE IOSIBJSIIOTCS
TpeXMepHbIe 00BEKTHI. OHU MOTYT MepeMellaTbCs B IPOCTPAHCTBE U MPU B3a-
MMOJICMCTBUM BbIIAaBaTh MOJOXUTEJIbHBIN WK OTpULIaTebHBIN 3HaK. C npume-
HeHueM TJIP oOyuaromuecs mokasanu 0osiee BbICOKHE pe3yabTaThl: B CpeAHEM
KaXIIbIii 00yYarolmiics cMor petnTb 3—5 3aaa4. DPp@GeKTUBHOCTD UCIOIb30-
BaHus TJIP orpaxkeHa B quarpaMmme Ha puc. 4.

IIpennoxenHas ¢opMa IpeacTaBieHUss y4eOHOro marepuaia BbI3Baja
0OJIBIIYIO 3aMHTEPECOBAHHOCTDH O0OYJaIOLIMXCSI.

MoxHo caenaTh BBIBOA, YTO 3KCIIEPUMEHTAIbHBINA YPOK TOATBEpPKAAET
runote3y 00 3¢ dekTuBHOCTU Ucnoab3oBaHus T/IP Ha ypokax nuH(popMaTUuKu
B MJIQ[IIIMX KJaccax Oyiarogapsli HarJIsIAHOCTU M CBOMCTBY BOBJIEKATh IIKOJb-
HUKOB B IIPOLIECC OOYyUYECHUSI.

K ocHoBHBIM HemocTaTKaMm npuMmeHeHust TP B aynutopun miaaiiekaace-
HUKOB CJIeyET OTHECTHU CJIEAYIOIIKE: BO-MIEPBBIX, /IS €€ peaain3aliu B IIIKOJIE
HEoOXO0AMMO HaJuWyKe COOTBETCTBYIOIIEH MaTepuabHO-TEXHUYECKOU 0a3bl;
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N kon-Bo 3aga4 6ez TP

B kon-so 3agad c TP

Puc. 4. Pe3ynbrat nCNosib30BaHUS TEXHOOMMY SOMNOSIHEHHOM peanbHOCTU
UctoyHumk: coctaBneHo tO.E. 3eHKMHOM.
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Figure 4. Result of using augmented reality technology
Source: compiled by Yulia E. Zenkina.

BO-BTOPBIX, TIPU MCIIOJb30BAaHUM JOTIOJHEHHON peaJlbHOCTU MPENoaaBaTeIio
He Bceraa yIaeTcss COXpaHUTh OajaHC MEXIY TPaIUuLIMOHHBIM M MTHHOBAIIMOH -
HBIM OOYYEHMEM, a U3JIUIIHSIS UTPOBU3AINS y4eOHOTO IMpolecca HeraTUBHO
CKa3bIBAeTCS Ha COCPEIOTOYCHUHM ACTEI, ITPOSIBJICHUU UMY BHUMAHUS K MaTe-
puajay, ocBaMBacMOMY Ha YpOKE;, B-TPETbMX, MCITOJb30BaHUE MOOMIBHBIX
YCTPOMCTB (IUIQHIIETOB U TeJe(OHOB) YBEIUUMBAECT BpEeMs, MPOBOAMMOE
LIKOJILHUKAMMU TIepe 3KpaHaMM, YTO MMPOTUBOPEUYUT 3M0POBbecOeperaonemMy
MPUHIUAITY 00pa30BaHUSI.

3akmouyenne. TakuM oOpa3oM, NP YCIOBUU HATUUYMS COOTBETCTBYIOIIETO
MaTepUaJIbHO-TEXHUUYECKOTO OCHAIIEHUS, a TaKXKe MPU COOTIOIESHUM 3I0PO-
BbecOeperaronmx IMpUHIIUIIOB 00pa30BaHUs U TPUHIIUIIOB YMEPEHHOCTU B
UIpoBH3aLIMU oOpa3oBaTesibHOro nmpoiecca T/IP ooHapyxxuBaeT 00JblIOM pa3-
BUBAIOILIMI MOTEHIIMAJI B X0A¢ OOYYeHUS MJIAIIMX IIKOJbHUKOB MH(MOPMATH -
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K€ Y CMEXHBIM AUCHUIIMHAM. B yacTHOCTHU, €6 HECOMHEHHBIMU JOCTOMH-
CTBAaMM SIBJISIIOTCSI BO3MOXKHOCTHU pPa3zHOOOpasusl AUAAKTUUECKON CTOPOHBI
3aHSITUS, aKTUBU3ALIMU JIOTUYECKOTO MBIIIJIEHMUS, BHECEHUS B IPOLIecC 00yJe-
HUS 3JIEMEHTOB reiiMM(UKaLIMKI, YTO B CBOIO ouepeab (POPMUPYET YCTOMIMBYIO
MOTHBALIMIO K OBJIAZJICHUIO HOBBIMM 3HAaHUSIMU B paMKax IpeaMeTa W 3a ero
npenenaMu (Mpy ycJIOBUM MHTETpalMU JUCLIMIIMHAPHBIX 00y1acTeit), a Takxke
pa3BMBAaET MO3HABATEbHBINM MHTEPEC MJIAIIECKIACCHMKOB, aKTUBHO 3HAKOMSI
UX C HOBEUIIMMM LIU(PPOBLIMU U UHOOPMALIMOHHBIMUA UHCTPYMEHTAMMU.
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Pa3BuTne HaBbIKOB areHTHOCTU U KpeaTuBHOIro MmbillJsieHUsA
Y CTYOAEHTOB TEXHNYEeCKOro By3a: rnpakrnieckKkume KEeWChbl

0.0. A6pamosa

Bonocckuil norumexunuuveckuil uncmumym — guauan Boneoepadckoeo eocyoapcmeeHH020
mexnu1eckoeo yHueepcumema, Boaxcckuii, Poccuiickas ®Pedepayus
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AnHoramus. [locmanoska npobaemsi. B HACTOSIILIMIT MOMEHT Mbl HAXOAUMCS B Tepe-
XOJHOM TIepUOJIe CTAHOBJIEHUSI HOBOTO 00pa30BaTe/IbHOIO Mpollecca, KOTOPbIi 3HAUU-
TeJLHO IIMpe U 00beMHEE KIACCUUECKUX METOJOB MOIydeHUs MPpoheCcCUOHAIBHOTO 00-
pa3oBaHus KaK 10 HAOOpY HABBIKOB, TaK U 110 BpeMEHU. DTO KacaeTcsl BCeX HallpaBJIeHU M
00y4JeHUsI, HO B IaHHOU CTaThe YAeJIeHO BHUMaHWe 00pa3oBaTeIbHBIM MpPoIeccaM B TeX-
HUYECKOM BYy3€, a TOUHEe — HaIpaBIeHUSIM O0OyUeHUsI, CBSI3aHHBIM ¢ MH(MOPMAIOHHBI-
mu TexHonorussMu. CoBpemMeHHas pa3padorka ITO BeINoJHSIETCS, KaK MTPaBUIO, B KOMaH-
npax. I1pu 3ToM Ha epBbIi IJIaH BBIXOAUT SMOILIMOHAJIBHBIN MHTEJUIEKT U YMEHUE CTABUTh
cebs1 Ha MECTO CBOMX KOJLIET Y IMMOTEHIIMAIBHBIX ITOJIb30BaTe/ e IIPOrPaMMHOTIO MPOAYK-
ta. TakKe BakHbIM KaueCTBOM SIBJISIETCSI CTPECCOYCTOMUMBOCTD U HABBIKK PabOTHI B KO-
MaHJie, a UMEHHO HaBbIKM CaMOCTOSITEIbHOTO PEellIeHUs] HeCTaHIAPTHBIX 3a/a4y, YMEeHUe
OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a pellicHNE WJIW HEBBITIOJTHEHUE 3a0a41, YMEHUE CIIeI0-
BaTh pertameHTy. Lleab ucciaenoBaHusl — pa3pabOTKa METOIOB MOBBIIIEHUS 3((HEKTUB-
HOCTU OOYyYeHHUsI TEXHUUYECKOTO CIelMaJiCcTa C YUeTOM BbI30BOB COBPEMEHHOTIO PbIHKA
Tpyna. Memodonoeus. IpeniiaraeMple IPaKTUUECKHE KEICHI alTpOOMPOBAHbBI B PA3TUUHBIX
o0yyalIIMX Kypcax, IpernoaaBaeMblx aBTOpoM Ha 6a3ze BoKcKoro mnojuTeXHUYECKOTO
uHcTUTYTa. B anpobaiiuu npuHsiio yuactue 6oJiee 70 CTyIeHTOB, MoJIydarx oopa3oBa-
HUe 10 HarpasiaeHusIM «MHdopMaTiKa 1 BEIMUCIUTEIbHAS TeXHuKa» 1 «[IporpamMHas
UHXeHepusl». Pezyasmamor. Ha ocHOBe aHaiu3a pe3yJjbTaToB IPUMEHEHUsT o0pa3oBa-
TeJIbHBIX KEMCOB C(HOPMYIUPOBaHbBI MOAPOOHBIE OMUCAHUS 3a7a4 U PEKOMEH AU 10 UX
MNPUMEHEHUIO B 00pa3oBaTelIbHOM Tipouiecce. 3akarouenue. [IpuMeHeHNE TTPAKTUYECKUX
KeICOB MO3BOJIMJIO Pa3BUTh Y 00YYaIOLIUXCSI YMEHUE IeKOMITO3MPOBATh 3a1aun, pacripe-
JIEISITh UX BHYTPYU KOMAaH/bl 1 OCO3HAHHO JeJeTUPOBAaTh UCIIOJHEHUE B 3aBUCUMOCTHU OT
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Habopa 3HAHWI U HAaBBIKOB OTAEIbHOIO YYaCTHUKA KOMAH/bI, a TaKXKe YMEHUE Mpeaia-
rathb HeCTaHAAPTHBIC PEIIeHMS IMOCTABICHHBIX 3a7ad W aJeKBaTHO aHAJIM3UPOBATh YXKe
nmerormecs BapuaHThl. CTyIeHTHI, 00yJaoImecs ¢ MpUMEeHEHNEM MPEITOXKEHHBIX Keii-
COB, TOpa30 OXOTHEEe M pe3yJbTaTMBHEE YYacTBYIOT KaK BO BHEITHUX 00pa30BaTEIbHbIX
MEpOTIPUATHAX, TAKUX KaK MPOEKTHO-00pa30BaTeIbHbIe MHTEHCUBbI, KOHKYPCHI M aKCe-
JiepallOHHBIE TTPOTPAMMBI, K 00JIee MOTUBUPOBAHBI M BOBJICUCHBI B 9TAIbI PeaTn3alluy U
3alIUThl COOCTBEHHBIX TTPOEKTOB B paMKax IUCIUTUIMHAPHBIX U CKBO3HBIX KYPCOBBIX MTPO-
€KTOB, a TAKKe BBIITYCKHOM KBaTM(UKAIIMOHHON PabOTHI.

KmoueBbie cioBa: ruoKue HaBbIKM, KP€AaTUBHOC€ MbIIIJICHUEC, arCHTHOCTb, BBICHICC
O6paBOBaHI/IC, I/IH(I)OpMaL[I/IOHHLIC TEXHOJOTNN, METOOOJIOTUN O6y‘-I€HI/IH

3asBieHue 0 KOHGIMKTe UHTEPEcoB. ABTOD 3asIBJISIET 00 OTCYTCTBUM KOH(IMKTA UH-
TEPECOB.

HcTopus cratem: noctynuia B pegakuuio 11 uwonst 2024 r.; nopaboTaHa mocJje peleH-
3upoBaHus 29 aBrycta 2024 r.; npuHsTa K myoaukamnuu 10 ceHtsiops 2024 .

Jnsa murupoBanusa: Aopamosa O.@D. Pa3BuTHe HAaBBIKOB areHTHOCTH M KPEaTHMBHOTO
MBIIIJICHUS Y CTYIEHTOB TEXHMYECKOTO By3a: ITpaKThuieckue Keiicol // BectHuk Poccmii-
CKoro yHuBepcuteTa Apyk0bl HaponoB. Cepus: MHdopMmarusanusg oopa3oBanust. 2024.
T.21. Ne 4. C. 476—487. http://doi.org/10.22363/2312-8631-2024-21-4-476-487

Development of agency skills and creative thinking among
students of a technical university: practical cases

Oksana F. Abramova

Volga Polytechnic Institute — branch of Volgograd State Technical University, Volzhsky,
Russian Federation
EJoxabra@yandex.ru

Abstract. Problem statement. At the moment, we are in a transitional period of the
formation of a new educational process, which is much broader and much more extensive
than the classical methods of obtaining vocational education, both in terms of skill set and
time. This is important for all areas of study, but this article focuses on educational processes
at a technical university, or rather, areas of study related to information technology. Modern
software development is usually carried out in teams. Emotional intelligence and the ability
to put yourself in the place of your colleagues, as well as potential users of the software
product, come to the fore. Stress tolerance and teamwork skills are also important qualities,
which include the skills to independently solve non-standard tasks, the ability to take
responsibility for solving a problem or for not completing a task, and the ability to follow the
rules. The purpose of the study is to develop methods to improve the effectiveness of training
a technical specialist, taking into account the challenges of the modern labor market.
Methodology. The practical cases proposed in the article were tested in various training
courses taught by the author on the basis of the Volga Polytechnic Institute. More than
70 students studying in the fields of Computer Science and Computer Engineering and
Software Engineering took part in the testing. Results. Based on the analysis of the results of
application of educational cases, detailed descriptions of tasks and recommendations for
their application in the educational process were formulated. Conclusion. The application of
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the described practical cases allowed students to develop the ability to decompose tasks,
distribute them within the team and consciously delegate execution depending on the set of
knowledge and skills of an individual team member, as well as the ability to offer non-
standard solutions to tasks and adequately analyze existing options. Students studying using
the above-mentioned cases participate much more calmly and effectively both in external
educational activities, such as design and educational intensive courses, competitions and
acceleration programs, and are more motivated and involved in the stages of implementation
and protection of their own projects within the framework of disciplinary and end-to-end
course projects, as well as final qualification work.

Keywords: soft skills, creative thinking, higher education, agency, information
technology, teaching methodologies
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ITocranoBka mpobaembl. CoBpeMeHHOE OYpHO pa3BuUBalollleecs C000-
1IECTBO TpodecCuoHaloB B 00JacT MH(GOPMAILIMOHHBIX TEXHOJOTUN 3a1aeT
BBICOKYIO TIJTAaHKY MPAKTUYECKUX HABBIKOB [JIs1 BXO/a B MPOodeccuio, IpuiemM
HEeBaXXHO, O KaKOi cIieluain3aiuy uiaet peub'. PaboTomaTenn XayT OT BbI-
MMYCKHUKOB 00pa30BaTe/IbHbIX OpraHU3alMii pa3HOTO YPOBHSI HE TOJILKO YCTOM -
yuBbIX 0a30BbIX 3HaHU (hard skills), HO U IIMPOKOTO CIeKTpa TMOKUX HaBBI-
KOB (soft skills), K KOTOPBIM OTHOCSIT KOMMYHMKA0€JIbHOCTh, YMEHUE pabOTaTh
B KOMaH/ie, CIOCOOHOCTb aJIeKBaTHO pearupoBaTh Ha J100bIe HETUITUYHbBIE CU-
Tyallluu, CMEJOCTb JJIs1 MPUHSTUSI HECTAaHIAPTHBIX pelleHUIi, YMEHUE 3auHTE-
pecoBaTh 3aKa3uMKa 1 YCIHEUIHO Mpe3eHTOBAaTh COOCTBEHHOE pellieHue, a TaK-
K€ HalleJIEHHOCTh Ha HEMPEPBIBHOE pa3BUTHE B podeccuu [1].

K coxaneHuto, K1accuuyeckoe BhICIliee 00pa3oBaHue, KaK MPaBUIO, CYLIe-
CTBEHHO OTCTAeT OT 3aIllpOCOB PbIHKA TPyJAa, U 3TOMY €CTb psii MIPUUUH — OT
MOHOITOJIM3alMU 00pa30BaHMS 10 CIMILKOM IMO3HETO pearnpoBaHus BY30B
Ha M3MEHEHUS 3aIpocoB IpodeccruoHalbHON cpeabl [2]. YueOHbIe IIaHbI
CITYCKAIOTCSI «CBEPXY» U 0a3MpPyIOTCs Ha MPUHIIMIIAX COBETCKOro 00pa3oBaHus
U TIJITAHOBOM 3KOHOMMKU. DTO HE ILJIOXO U IPEroJaraeT cepbe3Hoe pa3BUTHE
hard skills y ooyuatoniuxcst. OqHako, CTaHOBJIEHME TaKUX BaXKHBIX JJIS1 COBpE-
MEHHOI pbIHOYHOI 3KOHOMUKH soft skills, pearnoaraoliee ycuieHHOe pa3-
BUTHE KPEAaTUBHOTO MBIILLJIEHUS U MOJIYYeHUE XOTsI Obl MUHUMAJIBHOIO OITbITa
B 9TOi1 chepe, yalle BCero ocTaeTcs 3a paMKaMM KJ1aCCUYeCKOro o0pa3oBaHMsI
[3]. By3nl, a TouHee, mpenogaBaTe v (0COOEHHO ¢ OOJIBIIMM OITBITOM PadOThI)

" IHapesckas-axuna H. Bynet 1y Halll MO3T yCIieBaTh YYUTHCS U JOJIKHO JIL U3MEHUTHCS
obpazoBanue // Rbk.ru. URL: https://trends.rbc.ru/trends/education/64dal6f29a79471e73d5
0205?page=trend&nick=education (nara oopaienusi: 25.01.2024).
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B OOJIBIIMHCTBE CJIy4aeB OY€Hb HEOXOTHO M TSIXKEJI0 MAYT Ha aganTaluio 0a30-
BbIX YYE€OHBIX MporpamMMm. BBeneHue B Kypc HOBBIX METOHOJIOTUI OOydeHus,
W3yYEeHHE W TPUMEHEHME COBPEMEHHBIX MPOTPAMMHBIX MHCTPYMEHTOB KakK
U1l 00y4YeHUs, TaK W IJII KOMMYHMKAILIMKA CO CTyI€HTaMM, UCITOJb30BAaHUE B
Kypce HeCTaHAapTHBIX MPAaKTUUYECKMX KEeHCOB JaeTCsl ONBbITHOMY MperoaaBa-
TEJII0 By3a OYE€Hb TSIKEJIO0, MOCKOJBKY IpearnojaraeT J0MNOJHUTEIbHOE CO0-
CTBEHHOE pa3BUTHUE, HA KOTOpPOE TpeOyeTCs BpeMsi. BhIIOIHATh MOKCK MOJIE3-
HBIX KYpCOB M HWHCTPYMEHTOB, KaK M 0OOyd4aTbCsl, OOBIYHO HPUXOAUTCS
CaMOCTOSITEJIbHO, TPATS Ha 3TO JTUYHOE BpeMs U JUUYHbIe A1eHbIU. He kaxapiit
npernoaaBaTe/ib FOTOB Ha TaKOe, 0OCOOEHHO eCJIM peyb UIET O paOOTHUKE KaKO-
ro-HuOyab nepudepuitHoro By3a win puiunana [4].

XoTeaoch Obl TaKxKe 0OpaTUTh BHUMAaHHWE HAa COBPEMEHHYIO TEHICHLIMIO
KCIMOJIb30BaHUS Pa3IUYHbIX HEMPOCETEBBIX pelleHnit. HayuHoe cool1iecTBo
IOKa He OIPEeEINIOCh C OLIEHKON TaKUX MHCTPYMEHTOB HU JIJIsI ITpeToaaBaTe-
JIeil, HU JJIS1 CTYIEHTOB, HO KOJMUYECTBO MPUMEPOB MPUMEHEHUs pelleHUN,
c(OpMUPOBAHHBIX CTYICHTAMM Ha 0a3e OTBETOB MCKYCCTBEHHOTO MHTEJIJIEKTa,
a TO Y MPOCTO UX KOMUPYIOIIUX, YBEJIUUMBAETCS C KaxXabIM aHeM. [IpencraBu-
TEJIM aBCTPATUICKHX BY30B MPOBEJIM MCCAea0BaHMe MO 3aka3dy HezaBucumoro
HAllMOHAJIbHOTO areHTCTBA CTPAHBI 110 00ECIEYEHUIO KaUyeCTBa U PETYJIMpOBa-
HUIO BBICILIEr0 00pa30oBaHMsI U C(HOPMYIMPOBAIM P MPUHLIMIIOB, HAllEJeH-
HBIX Ha pe3yJbTaTUBHOE BCTpanMBaHUe TexHoJsioruii MW B yuyeOHbIN mpoliecc
[5]. B aTux pekoMeHmaluusaxX aBTOpbl OTMEYAIOT HEOOXOAUMOCTh IIPOBEACHUS
KOMIUIEKCHOM OLIEHKW 3HAHWM, BKIIIOYAIOIIECH COAEpKATEJIbHYI0 OOpaTHYIO
CB$I3b OT MpPEIoAaBaTeisl, a TAkKe BblAavy 3aJJaHi, KOTOPbIE JOJKHBI 1€MOH-
CTPUPOBATh XO MbICJIC CTyIeHTa, MpUYEeM JIJII UX BBIIOJHEHUS CTyIAeHTaM
JOJKHO TTOTpeOOoBaThCsl B3aMMOIECTBUE APYT C APYTOM.

C npyroit CTOpoHbI, COBpEMEHHbIE BHEYYEOHbIE aKTUBHOCTHU (CTyAeHYE-
CKME aKCeJIepaTophl, XaKaTOHBI U T. I1.), a TAKXKE HOBbIE 00Opa3oBaTEIbHbBIE pe-
IIEeHUS U MeToaooruu (HanpuMmep, «CrapTan Kak AUILIOM»), HACTOSITEJIbHO
TPEOYIOT OT CTy/A€HTa HaJW4YMsl MPEANPUHUMATEIBCKOIO MBIIIEHUSI, pa3BU-
THS HaBBIKOB U ombiTa soft skills [6]. M BKiTloueHMe nX B 6a30BYI0 ITPOrpaMMy
00y4YeHUsI MPOCTO HEOOXOIMMO, €CJIM Pedyb UAET O MOATOTOBKE BOCTPeOOBAH-
HOTrO cnenuanrucTa (MaKCMMyM) ¥ yYaCTHHUKA 3TUX MEPONPUSATUIN (MUHUMYM),
YTO IS BY30B, Jdaxe MnepudepuiiHbIX, CEiiUyac O4eHb akTyaabHO. OTKPBITHIN
yHUBEpcUTET BeTMKOOpUTaHUM €XEroIHO MyOJIMKYET pe3yIbTaThl COOCTBEHHbBIX
KCCJIEA0BAHUM T10 OIpeaeIeHUIO IeCSTU TPEHIOBBIX HalpaBJIeHW B 00pa3oBa-
HUU, UMEIOIIMX BECOMBIIA TTOTEHIIMAI B Pa3BUTUM OOILIEMUPOBOI MEAaroruku.
Pesynbrathel aTHX KCceqoBaHU U3ydanrch B JJabopatopun MHHOBALM B 00-
paszoBanuu BIIID, u ObL1a npeAnpuHATa NONBITKA OLIEHUTH UX C TIOMOIIBIO
OIpoca MHEHHUI pOCCUICKMX MHHHOBATOPOB U CTY/I€HTOB 00pa30BaTeIbHOIO
xonnuHra Ultimate Education?. beuto onpoiero 302 mHHOBaTOpa, OOJIBIIMH-
CTBO 13 KOTOPBIX pab0TaeT B 00pa3oBaTeIbHBIX OpraHu3alusx, u 435 CTyIeHTOB

2 MupoBble TpeHIbI 00pa3oBaHus B poccuiickoM KoHTekcTe-2024. URL: https://ioe.hse.
ru/edu_global_trends/2024/ (mata oopamenus: 10.05.2024).
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OHJIAH-IIIKOJI XOJIIMHTA B Bo3pacTe oT 15 110 63 j1eT 6osiee yeM u3 60 pernoHOB
P®. Taxke ObLTM ITPOBEACHBI MHTEPBBIO ¢ 22 BKCIepTaMu 13 cepbl 00pa3oBa-
Hus. Pe3ynbrarsl McciaenoBaHus MOATBEPKAAIOT OCHOBHBIE TTOJIOXKEHUSI JaH-
HoOlt cTaTbu. bosee MOJIOBMHBI OMNPOIIEHHBIX MHHOBATOPOB MOAAEPKAIU
YTBEPXKACHUSI O TPEHAOBOCTU MYJIBTUMOAAJIBLHON MEeIaroruku U B3aMMOIIPO-
HUKHOBEHUM YYEOHBIX CPell, a TAKXKE OTMETUIIU HEOOXOAUMOCTb MPEANPUHU-
Martejbckoro oopaszoBanust (39 %) u UCIOIb30BaHUS T€JArOTMKKA 3a00THI B
mrdposoit cpene (35 %). BONBIIMHCTBO CTYIEHTOB — YYaCTHMKOB OITpoca
(56 %) monmepkaau TPEHAOBOCTb HAIIpaBJICHUS «OOydeHHE 4Yepe3 BBHI3OB»
(yeteHaXu), Koraa yJallmecsl He U3yJaloT yXe TOTOBOe pellieHue 111 chop-
MYJIMPOBAHHOI 32 HUX TPOOJIEMbI, a CAMOCTOSITEILHO UILLYT IMPOOJIeMY B IIpe/I-
CTaBJICHHOI 00JIaCTU U MpeiaratoT ee pemeHue. Takoe o0yuyeHrue HeBO3MOX-
HO 0€3 pa3BUTHSI HABBIKOB KPEATMBHOIO MBIIUICHUS U HAJIW4YMUSI XOTS Obl
MUHMMAaJbHOTO OMbITa KOMaHAHOI paboThl. [1pu 3TOM 1O BoImpocam BOCTpe-
0OBaHHOCTU MYJIBTUMOAAJIbHON MeAaroruku, B3aMMOIPOHUKHOBEHUS y4eO-
HBIX CpeJl, HEOOXOAUMOCTHU TPEANPUHUMATEILCKOTr0 00pa30oBaHUs U UCIOb-
30BaHUSl MEeAAroruku 3a00Tbl B LIM(POBOM cpede COrIacHbl MPUMEPHO
COIOCTaBUMbIE€ C THHOBATOPAaMU J10JIM OMPOIIEHHBIX CTYI€HTOB.

TakuM 006pa3om, U3ydyeHUE U UCTTOJIb30BAHUE PA3IMYHBIX METOIMK PA3BU-
THUSI KPEATUBHOIO MBILIJIEHUS Y CTYIEHTOB OYE€Hb aKTyaJIbHO U KpaliHe BaXKHO
JIJISI COBPEMEHHOTO BhIciIero oopaszoBaHust [7—9]. CorinacHo oInmyOJIMKOBaH-
HBIM pe3yJbTaTaM MacIITaOHOro ucciaeaoBaHus rpynmnbl yuyeHbix u3 CIIA,
MpOrpaMMbl, UCITOJIb3YIOIIE METOIMKHU COLIMATIbHO-3MOIIMOHAIBHOIO 00yYe-
Hus (SEL), HampaBiaeHHbIE Ha pa3BUTHE TMOKMX HAaBBIKOB, YIYUYIIWIA PE3YJib-
TaThl O0yYEHHS Yy IIKOJIbHUKOB, a TAKXE 0J1aronpusITHO CKa3aJaucCh Ha UX TTOBE-
JNE€HWM, OTHOILIEHUSX CO CBEPCTHMKAMM M Ha ILIKOJbHOM KJIMMAaTe B LIEJIOM
[10]. ABTOpBI 3TOro MccCleIOBaHUSI, B KOTOPOM MPUHSJIO ydyacTue OoJiee
575 ThIC. yyaluxcsi, mpoaHaanu3upoBaiun 424 nyoaukauuu o 252 nporpammax,
BHEJIPEHHBIX B IIKOJIaX 53 CTpaH, M TaKXKe MPUIIUIM K BBIBOIY, YTO, HECMOTPSI
Ha 3¢p(HEeKTUBHOCTh MPUMEHSIEMbIX METOIMK B 00J1aCTU OOYUEHUST U Pa3BUTUS
BHYTPWIMYHOCTHBIX HaBbIKOB, HABBIKOB OOILIEHUST U APYTUX, CTABUTh TOUKY B
pa3BUTMM ATOrO HarpapjieHus elle paHo. HeobxonuMo TiiaTeabHee MpoOBO-
JIWATh UCCIEA0BAHUS U HE OCTAaHABIMBATHCS HA JOCTUTHYTOM.

Llenplo HacTOSIILIETO UCCIeAOBAHUS SIBJISIETCS pa3paboTKa METOA0B MOBbI-
meHus1 3pHEeKTUBHOCTU 00YyUEHHUSI TEXHUUECKOTO CeLUaInCcTa ¢ y4eTOM BbI-
30BOB COBPEMEHHOTO pbIHKA TpyJda 3a CYeT BHEAPEeHUSI MpodecCuOHaTbHO
OPUMEHTUPOBAHHBIX MPAKTUUYECKUX KEHCOB, pa3BMBAIOIIMX HABBIKU aréHTHO-
CTU U KPEaTUBHOCTb y 00YYaIOIIMXCSI.

Mbl HaxoaMMCsI B HEKOEM MEPEXOAHOM MEPUOIE CTAHOBIEHUSI HOBOTO 00-
pa3oBaTebHOIO MPOLIECCa, KOTOPbIM 3HAUUTEIBHO IIUPE U 00BEMHEE KJIACCU-
YEeCKHUX METOJIOB MOJydeHUs MpodeCCUOHAIbHOI0 00pa30BaHMsI KaK Mo HaA0O-
Py HaBBIKOB, TaK 4 MO BpeMeHHU. M By3am, Tak e KaK 1 1IKoJaM, HeOOXOAUMO
MEHSTbHCS U TIPUCIIOCA0JIMBATHCS K HOBBIM TpeOOBaHUSIM phIHKA Tpyaa, Mpu-
4yeM JeJiaTh 3TO HaA0 KaK MOXHO ObICTpee 1 KayecTBeHHee [11].
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Mertonosorus. B padoTe ObU1M 3a1eiICTBOBAaHbBI METOALI O0O0IIEHMS 1 aHA-
JI3a COAEPKAHMSI HAyYHbIX M HAyYHO-METOAUYECKUX MyOauKaluid, CBsI3aH-
HBIX C COBEpIIEHCTBOBAHMEM TMOKMX HABLIKOB CTYJACHTOB U IIKOJIBHUKOB.
B kauecTBe OCHOBHOIi METOIOJOTUM, UCIIOJb3YEMON MJisl pelleHMs] MOCTaB-
JICHHBIX 3a/a4, OblIa BbIOpaHa METOJOJOTHSI aHaJIM3a KOHKPETHBIX YU4eOHBIX
cutyaumii — case-study [12]. Takoit moaxos 1o3BoIsIET pa3BUBAaTh BaXKHbIE Ha-
BBIKM OOy4YaroILIMXCsl, BKIOUasi TMOKME, 32 CYET IPYIIOBOrOo M UHIAUBUAYaIb-
HOTO BBIMOJHEHMSI MPaKTUUECKUX 3a7a4 — KeHCoB (case), a TakXkKe IMOoCIenyro-
1LIero aHa/Iu3a MOoJyYeHHBIX Pe3yJIbTaTOB BMECTE C MpenoaaBaresieM. BaxkHbiM
NOIOJHEHUEM K BbIOpAaHHON METOAMKE aBTOP CUMTAET BKJIIOUEHUE HECTaH-
JApTHBIX, TBOPUYECKUX KEHMCOB B paMKaX JOMAIIHUX 3aJaHMii, TpeOyIOLIMX
OT CTYIEHTOB MPOSIBJICHUSI CAMOCTOSITEJIbHOTO MBIILICHUSI, KPEaTUBHOCTHU,
TBOPYECKOTO MOAX0Aa K PELISHUIO TTOCTaBJICHHBIX 3a1a4, HECMOTPSI Ha UeTKOE
TEXHUUYECKOE CoJepKaHMe KEICOB U peajibHble CUTyalluu, CBSI3aHHbIE C U3yYa-
€MOIl TUCUMITJIMHOM, B UX TTOCTAaHOBKE. JI0OCTOMHCTBOM IIpeajiaracMoii MeTo-
MKW MOXKHO TaK>Ke CYMTATh YHUBEPCAIbHOCTb KEMCOB, KOTOpasl 3aKJII0YaETCsI
B BO3MOXXHOCTU MCIOJIb30BaHUS CXOXUX 3aJay MPaKTUYECKU B JIIOOOI IMC-
LIMTUIMHE.

OCHOBHBIM UHCTPYMEHTOM JAHHOTO MCCJIEAOBAaHMS BBICTYIAeT METOAMKA
OpraHM3aliy MpaKTUYEeCKUX U JJabOpaTOPHBIX 3aHSATUI B (hOpMe KOMaHIHOM
POJIEBOM UTpPHI, MPEAIoaralolx BbhIMOJHEHNE CKBO3HBIX 3aJaHUii MO OCy-
LLIECTBJICHUIO pa3JIMYHBIX 3TarnoB peanuzauuu UT-npoekTos [13]. ABTOp HcC-
M0JIb3yeT HECKOJIbKO Bapualliii opraHM3alyy CTyIeHYeCKMX KOMaH, o0si3a-
TeJbHOE YTOUYHEHUE MPOPECCUOHATIBHOM POJIM KaXXI0r0 YYaCTHMKA KOMaH/Ibl
(uaep, aHAJIUTUK, TECTUPOBILMK, IU3aiiHEP U T. 11.), HA0Op XapaKTepPUCTUK U
3a1a4 JJId 3TOM pOJIM B pealu3allii KaXJIoro Keica, a Takxke o0si3aTeIbHOE
OOIIerpyIINOBOe OOCYXKIEHWE M aHalM3 pe3yJIbTaTOB padOThl BCeX KOMaH/ B
paMKax OYHBIX BCTpPeY KaK CO CTOPOHBI CTYAEHTOB, TaK U CO CTOPOHBI MPeno-
nasarens. [TogpoOHO X0Tea0ch Obl OCTAHOBUTHCS HA HECTAHIAPTHBIX JOMAlll-
HUX 3aaHUsIX, BblJaBa€MbIX MOCJIE JIEKIIMOHHOIO 3aHATUS UJIM CEMUHApa.

Pe3yabsraTel u 00cyxkaenne. PaccMoTpuM HECKOJIBKO MPaKTUUECKUX KeHCOB
pa3BUTHS KPeaTUBHOTO MBIIIJIEHUSI M CTAHOBJIEHUSI BOCTpeOOBaHHbIX Soft skills
y CTYAEHTOB TEXHUYECKOIO By3a, 00yJaloluXcs 1Mo HampaBieHUusiM «Hbpop-
MaTWKa W BBIYMCINUTEIbHAs TexHuKa» 1 «[IporpamMmMHas MHXeHepus», KOTO-
pble aBTOp CTaTbU CHOPMYIUPOBAJ U YCIICIIIHO MTPUMEHUJT Ha ITPaKTHUKE.

Kak mpaBuio, JeKLIMOHHBIM MaTepuaJ no 0a30BbIM 00pa3zoBaTeIbHBIM
JUCLUUILIMHAM U3 00JacTh MH(POPMAILIMOHHBIX TEXHOJOIUIl O4eHb OObEMEH.
CTyieHT 10KEeH He TOJbKO TIIATeJbHO MpopadaThiBaTh 3TOT MaTepuai, HO 1
MU3y4aTh JOMOJHUTEIbHbIE ICTOYHUKH, KaK PeKOMEHIOBAaHHbIEC MPEIoJaBaTe-
JIeM, TaK U HailieHHble CBOMMM cujaMu. CresaTh 3TO CaMOCTOSITEIbHO AOCTA-
TOYHO TSIKEJI0, 0COOEHHO CTyIeHTaM HauyaJlbHbIX KYPCOB, IIPUBBIKIIIMM B IIIKO-
Jile mojiyyaTb OrpaHUYEHHBIM M MOCTaTOYHBIA HaOOp (akKTOB Ha YpoOKe M
TUIMOBOI 11a0JIOH pelleHMsT I AoMallHero 3agaHus. [loaTomy B pamkax
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06yquI/I$I ITOCJIE OYEPECAHOTIO JICKHMOHHOI'O 3aHATUA CTYACHTAM BbIAAIOTCA 3a-
JaHWA, KOTOPLIC ITPpEAIToIaratoT HCTUIMMYHYIO (I)I/IKCHHI/HO ITOJIYYCHHbIX 3HAHUM:

L.

BruinonHuts BHU3YyAJIN3alINIO KIIIOYCBBIX NOHATUMA M YTBCp}KI[eHI/Iﬁ n3

JIEKIIMOHHOTO MaTepuaa.
IIpumepsr:
— CdopmupoBaTh BU3yaJibHYIO NaMsITKy Ha Temy «IIporpaMmHasi MHXe-

Hepus Kak o0sacTh 3HaHUM» B (popmate nHPoOrpapuku.

— PeanuzoBaThb AHUMUPOBAHHYIO BU3YAJIbHYIO ITaMATKY Ha TEMY <<Hp0-

rpaMMHasl UHXKEHEepHsI: 1IeJib, 0COOCHHOCTH, HEOOXOAMMOCTb».

TpeboBanus:

(dopmaTt — anHumupoBaHHas npe3eHTanus (ot 30 ciaiigoB) MU aHUMA-
uus (ot 30 KagpoB);

HaIJISITHOCT;

MMOHSITHOCTb;

JIOCTOBEPHOCTb;

MaKcHUMaJibHasi MTHPOPMAaTUBHOCTb.

ITpeoOpazoBaTh CIOXHYIO MOJIE/Ib ITPOLIECCOB, YIOMSIHYTYIO Ha JIEKIIUH,
B COOCTBEHHBIN (hopmart, YIIPOCTUB, NOTMOJHUB MO0 M3MEHUB IU3aiiH
JIJISL JTy41lIero YCBOEHHUS Bcell HeoOXoauMoi MH(MOpMallMK ONpeaeeH-
HOI ayauTopueint (5 Kjlacc cpeaHei IKOoJbl, 7 Kiaacc MpPOMUIbHOTO JIU-
11es1, COOCTBEHHbIE POAUTEIN U T. 11.).

CocTtaBUTh JOPOXHYIO KapTy (MHGorpaduKy) pa3padoTKu CTaHIaApTOB B
00J1aCTU KOMITBIOTEPHOU TpadrKu.

TpeboBaHus:

y4eT OT 15 3HaUMMBbIX CTaHAAPTOB;
MOHSTHAsI BU3yalu3alusi;
HaJlMuyue KpaTKoi nHopMaluy Mo KaxKA0My CTaHAapTY.

2. Pazpaborarh yHUKaIbHOE MHPOPMALIMOHHOE COOOIIEHNE Ha 3aaHHYIO
TeMY. YHUKAJIbHOCTb COOOIIEHUST MOXET MPOSIBISITBCS B HETUITMYHOM (popMa-
Te (aHMMAalMs, BUIEOPOJIUK, BUACOIPE3EHTALIMS ¢ HETUMUYHBIM 11a0JIOHOM
U T. 11.) 1100 B 00beMe MHMOPMALIMK, 3HAUUTEIbHO TPEBHIIIAIOIIEM JICKLIMOH -
HBI MaTepurall.

[Tpumep:

— IloarotoBUTh aHMMHUPOBAHHOE COOOIIEHME OO0 3Tamax ITOCTPOCHUS

3D-cueH ¢ ucnoabs3doBanuem OpenGL.
JI71s1 BBIMOJTHEHUS 3aaHusI OIPENSISIOTCS TPYIINbI U3 TPEX YeJOBEK C
yKa3aHUEM PYKOBOIUTEIIS.

TpeboBanus:

482

IJISl peau3aluyd MOXHO MCHojb30BaTh joboe I[10: oHnaliH-cepBUCHI
JUIS CO3IaHUsI aHUMMWPOBAHHBIX MPE3eHTAlWi, OHJIANH-CepBUCHI IS
co3nanust anuMauuu; [1O as co3naHust aHMMaly U BUAEOPOJIMKOB;
COOOIlIEHME JTOKHO OBbITh MaKCMMAaJbHO BU3YaJIM3UPOBAHHBIM, MpU
HEOOXOIMMOCTHU Pa3bsICHEHUI MPEANOYTEHUE CIEAYET OTIAaTh ayAlOCO-
OOILLICHUIO, a HE TEKCTY;
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e COOOIIEHNE TOJDKHO MAaKCUMAJIbHO MOAPOOHO OCBEIIATh ATAIbl TOCTPOE-
HUsI TPEXMEPHBIX CLIEH: MAaTpUUHOE TPeACTaBlIeHNUE, OMHOPOIHbBIC KOOP-
JMUHATHI, CUCTEMbI KOOPAMHAT, pacyeT MOJIOXKEHMST HaOII0aaTes U T. 11.

® DPYKOBOAWTEJb JOJDKEH COCTaBUTh OOILMIA CLIeHApWil W pachnpeneuThb
BBIMIOJIHEHME YAaCTU padOT MeXy yYaCTHUKAMU TPYMIIbI;

® DYKOBOAMWTEJb TOJKEH COCTAaBUTb KaJCHAAPHBINA TUIAaH BBIIOJHEHUS
npoekTa (MOXHO BOCIIOJIb30BaThes crieuranu3upoBaHHbiM [10), B Ko-
TOPOM B peaJibHOM BpeMEHM OTMEUaeTCsI BHIMOJHEHME 3aJaHUsT KaXKIbIM
YYaCTHMKOM TPYIIIbI U BBICTABISIETCSl OLIEHKA KauyecTBa MpeacTaBIeH-
Horo peliieHus. B ciaydae, eciiu ripeacTaBieHHOE pellieHue JopadaThiBa-
JIOCh PYKOBOAMTEJEM, HEOOXOAMMO COXPAaHUTh U UCXOJIHYIO, U 10pabo-
TaHHYIO BEPCHUM.

OtyeT no 3aaHuIo MPEIOCTABISECTCS ONMH OT IPyIbl. B oTyeTe N10JKHO
OBITb TIOHSITHO OTpaXkKE€HO: HayajJbHOE OOCYXKAeHHE IpoeKTa (MepeyeHb HC-
noJibayemoro I1O, ckpyHbBI MM BUAECO3AIUCh); pacipeaejeHue 3aaay; ITarbl
pealM3alnu; OlleHKa y4acTUsl KaXI0ro; CLieHapuid pellieHusI; BEpCUM pellie-
HUSI, KOMMEHTApU1 PYKOBOAUTEJSI IO BHECEHHBIM M3MEHEHMUSIM; MTOTOBasl
Bepcusl.

O1ieHKa BbICTaBJsIeTCA IpyIine. baiabl MeXny ydaCTHUKAMU pacrpenesisieT
PYKOBOJUTEJIb TPyMIibl. BO3MOXHBI MpeMUaIbHbIE Oaibl OT MperogaBaTesis
KaK pyKOBOJIMTEIO (32 OpraHu3aluio AesITeIbHOCTHU TPYMIIbl), TAK U YYaCTHU -
KaM (3a KaYeCTBEHHYIO paboTy).

3. CchopMupoBaTh pa3inyHbie KOHTPOJIbHO-IIPOBEPSIOIINE MAaTepUAIbI.

IIpumep:

— CdopmupoBaTh TECTOBBII OMPOC HA MPONAECHHbIE B paMKaX JIEKIIMOH-
HBIX 3aHSITUI TEOpeTUYECKHE TeMBbI (HanpuMep, LMK JIEKIIUI Ha OIpe-
JIEJICHHYIO TEMY).

TpeboBaHwus:

e MuHHUMYM 30 BOMPOCOB (PaBHOMEPHO PACIIPEIEIUTh BOIMPOCHI MO TE-
MaM);

® OPUTIMHAJILHOCTb BOIIPOCOB;

® YHUMKaJbHOCTb OTBETOB (HAJIMYM€ OTBETOB «a/HET/HE 3HAIO» HE JOMY-
ckaetcs!);

e BOIIPOCHI O JaTax U UMEHaX He SIBJISIIOTCS pellieHueM (TOJIbKO eciu hop-
MYJIMPOBKA BOIIpOca HeCTaHAapTHA, MO0 3HaHUE JaThl/UMEHU SIBJISIET-
Cs1 4aCThIO OTBETA);

e KONMUIIACT U3 JEKIIMOHHOIO MaTepuaja B TEKCT BOIIpOca UM OTBETa He
Jomnyckaercst!

e HaJIMYMe LUTAThl U3 JIEKLIUU TSI KaXKIOro BOMpoca, HA OCHOBAHUU KO-
TOpO¥ U c(hOPMYIMPOBAH AAHHBII BOIIPOC.

Kaxk BUaHO 13 MpUBEACHHBIX BBILIE MIPUMEPOB MPAKTUIYECKUX KEHCOB, Ta-
KOW MOJAXOJ HE 3aBUCUT OT AUCUMILIMHBI U TIPUMEHUM JIJIs J1I000ro o0ydaro-
1LIero Kypca, Jaxe ecjiu odpa3oBaTesibHasl porpaMMa 3TOro Kypca He Ipeay-
CMaTpUBaeT HM KOMaHIHOK pabOThl, HU TBOPYECKMX 3agaHuii. Ilpu sTom
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npeajaraeMbie 3aJaHus I€MOHCTPUPYIO YMECTHOCTh MCITOJIb30BaHUSI MTOAX0Aa
Jaxe B CAMBIX CKYYHBIX (C TOUKM 3peHMSI CTyAeHTa), HO OYEHb BaxKHBIX (C TOY-
KM 3peHUsI O0y4yeHUsT) TeMax.

Kak ObUIO BBISIBIEHO, PAaCCMOTPEHHbBIE BHILIE MPUMEPhl MPAKTUYECKUX
KeCoB MJIs1 pa3BUTUsI HABBIKOB areHTHOCTU M KPEaTUBHOTO MbBIIIJIEHUS Y CTY-
JIeHTa, oOydaroluerocss mo HampaBieHUusiM «I[IporpaMmHasi MHXeHepUs» U
«MHpopmaTrKa 1 BEIYUCIUTEIbHAS TEXHUKa» KpaliHe TTOJIOXKUTEIbHO BIUSIIOT
Ha npodeccuoHaJIbHBIN pocT U pa3Butue soft skills Oyayimux crieaiucToB B
0o0y1acT pa3pabOTKU M COMPOBOXKAECHMSI MPOTrpaMMHBIX MTpoaykToB. CoBpe-
MeHHas pa3pabotka [1O BeImomHSIETCS, KaK MpaBujo, B KomaHaax. [1pu aTtom
Ha MEpPBBIN MJIaH BBIXOAUT 3MOLIMOHAJbHBIN MHTEJUIEKT U YMEHUE CTaBUTh
ce0s Ha MEeCTO CBOMX KOJUIET, a TakKXKe MOTeHLMaIbHbBIX MOJb30BaTe/ el Ipo-
rpaMMHOTO npoaykTta. He MeHee BaXKHBIMM KaueCTBaMU SIBJISIIOTCSI CTPECCOY-
CTOMYMBOCTh, HABBIKM PA0OTHI B KOMaH/Ie, YMeHUe OpaTh Ha ce0s1 OTBETCTBEH-
HOCTb 3a pellieH1e WM HEBBITTOJIHEHME 3aaull, YMEHUE CIeIoBaTh PErJIaMeHTY.

C npyroit CTOpOoHBI, 11000MY IpodeccruoHaTy HE0OOXOAUMO YMEThb pa3Bep-
HYTO, JOCTYITHO, HO HE N30bITOYHO IOJATh Pe3yJabTaThl CBOEK pabOThl. BaxkHbI
HaBBIKU cOOpa M aHaju3a Pa3HOPOAHBIX JaHHBIX U YMEHME UX TpelCTaBUTh
MaKCUMaJIbHO MOJIE3HBIM M HaIISIAHBIM 00pa3oM Kak JJIsl POeKTa, TaK v ISl
pa3HbIX TUITOB ayauTopuii [14]. BaxkHO pa3BUBaTh HaBBIKU MEPETrOBOPOB, YMe-
HUeE 3alIUIIaTh CBOIO TOUKY 3PEHMUSI, CbIIIATh U CAYIIATh IPYTHX.

CdopMynrpoBaHHbBIE BbIIIE YTBEPXKIACHUS TOAKPEILISIOTCS MPaKTUUECKH -
MU pesyabraTtaMu. [lpemiaraeMble 3aJauuM MCIIOJb30BAJIMCh B TUCIMUIIMHAX
«MammHHO-3aBUCUMBIE SI3bIKI», « KoMmITbIoTepHas rpaduKa», « [UITbI M CTPYK-
Typbl JaHHBIX», «O0BEKTHO-OPUEHTUPOBAHHBIN aHAJIU3 U MPOEKTUPOBAHMUE»
Oosiece Tpex JieT. B akcnepuMeHTe ydyacTBoBasio 0osiee 70 CTYAeHTOB pa3HbIX
KYpPCOB, OT BTOPOTO 0 Y€TBEPTOT0. ABTOPOM OBLJIO OTMEUYEHO, YTO TAKOM MO/ -
XOJI TO3BOJISIET Pa3BUTh Y OOYYaIOIIUXCS YMEHUE JeKOMITO3MpOBaTh 3adauu,
pacrnpeaensiTh UX BHYyTPU KOMaH bl 1 OCO3HAHHO AeJerMpOBaTh UCIIOJIHEHUE B
3aBUCHUMOCTH OT Ha0opa 3HaHUI 1 HABBIKOB OTAEIbHOTO yYaCTHUKA KOMAH/IHI,
a TaKke YMeHHUe mpejiaraTb HeCTaHIapTHBIE PEllieHUs TTOCTaBJICHHBIX 3a1a4 1
aJleKBaTHO aHaJM3UMPOBaTh yxKe MMerlrecs: BapuaHThl. CTyaeHThI, o0yJaro-
1IMecsl ¢ MIpUMMEHEHMEM BbIlLIeyKa3aHHbBIX KeHCoB, 0ojice MOTUBUPOBAHbI U
BOBJICUCHBI B 3TAllbl peaJ3allii U 3alIUThl COOCTBEHHBIX ITPOEKTOB B paMKax
TUCUMIIMHAPHBIX U CKBO3HBIX KyPCOBBIX IIPOEKTOB, a TAK3Ke BBIITYCKHOM KBa-
JMpUKALMOHHOM paboThl. OHU TOpa3go OXOTHEE U pe3yJibTaTUBHEE YYaCTBYIOT
BO BHEIIHMX 00pa30BaTeIbHBIX MEPONPUSITUSIX, TAKUX KaK IMMPOEKTHO-00pa30-
BaTeJIbHble MHTEHCUBBI, KOHKYPCHI M aKcejepalMoHHbIe mporpaMMbl. OCHO-
BBbIBAasICb HA COOCTBEHHOM OINBITE YJacTUsl B aKceIepallMOHHbBIX MporpaMmmMax
KaK B KaueCTBe HaCTaBHMKA, TaK 1 B KaUeCTBE TpeKepa U dKCIepTa, aBTOP OT-
METUJI, UTO ISl MOAABJISIONIETO OONBIIMHCTBA CTYIEHTOB TEXHUYECKUX CIIECLIM -
aJbHOCTEI yJacTHe B TAKMX ITPOrpaMMax sIBJISIETCSI JOCTATOYHO TPYAOEMKUM U
HEMOHSITHBIM ASJIOM MMEHHO M3-3a HEeJOCTaTKa 3HaHUI U OITbITa B chepe KO-
MaHIHO# padOoThl U YMEHUI MPEACTaBUTh COOCTBEHHBIE pPe3yabTaThl SKCIIEPT-
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HBIM KOMUCCHSIM Pa3HOTO YPOBHSI. MOJIOABIM JTIOISIM OYKBaJIbHO Ha XOAY IpU-
XOJUTCSI TIOCTUTaTh a3bl (POPMUPOBAHUS <«IIPOJAIOIINX» ITTPEe3eHTAIIMOHHBIX
MaTepuaJioB ISl Pa3HOLIEJEBOrO MUTYMHTA, a 3TO CYIIECTBEHHO CHIKAET KaK
MOTHBALIMIO Y BOBJICYEHHOCTh, TaK M TTOJIydaeMblii pe3yabrat. Habmonaercs 3a-
MEeTHas pa3HULIa MEXKIY YIaCTHUKAMU, TTOATOTOBJICHHBIMY C TTOMOIIBIO BHIIIIEO-
MMMCAHHBIX WIN ITOJOOHBIX KECOB, M TEMU, KTO TAKMX 3HAHWIA 1 OIThITA HE NMET.

3akmouyenne. CoBpeMeHHOE 00yd4eHNEe B TEXHMYECKOM By3€ HE MOXKET OBbITh
2¢hGEeKTUBHBIM 0€3 pa3BUTUS Y CTYIECHTOB CIIOCOOHOCTE K KpeaTUBHOMY
MBIIIJICHUIO U HAaJTUYMs XOTsI ObI MUHUMAaJIbHOTO OIMbITa KOMaHIHOUW padoThI.
B cBs131 ¢ pacrtyleit momnyasipHOCTbIO MYJIBTUMOJAIbHONM TeIaroruku, B3au-
MOJEMCTBUS YYEOHBIX Cpell, Pa3BUTUS NPEANIPUHUMATETBCKOTO ITOTEHIINATIA U
HCIOJb30BaHMS MeJaroruky 3a00Thl B LM(MPOBOI cpee Bo3pacTaeT He0OX0-
JTUMOCTD B MCITOJIb30BaHMU HOBEHMILIMX 00pa30BaTeIbHBIX TEXHOJIOTHI B yueO-
HOM IIpoliecce, BKIIOUAIIINX HETPUBUAJIbHBIC 3aJa4yl M TpeOOBaHUS IO UX
pelLIeHMUIO.

Eiie onHO BaxkHOE TPEeMMYIIECTBO MCIOIL30BaHUS B OOYUYeHUU TBOpYE-
CKMX HeCTaHJAPTHBIX 3aJaHNI CBSI3aHO C OYPHBIM pacIpOCTpaHEHUEM MCKYC-
CTBEHHOTO MHTEJIJIEKTA, pa3IMYHbIe BApUAHTHI MCITOJIb30BAaHUSI KOTOPOTO BCE
yale JeMOHCTPUPYIOT CTYAEHTHI, 0COOCHHO TEXHUUYECKMUX CITeLMaJbHOCTEI.
[TpennoxeHHBIE B cTaThe MPAKTUYECKUE KEChl MO3BOJIAT HE 3aIpeliaTh UC-
MOJIb30BaHME HOBEUIIMX TEXHOJIOTUIA, YTO KOHTPIPOAYKTUBHO, a (POPMYJIN-
pOBaTh 3a/1a4M U ONpPeAeIsITh KPUTEPUU OLIECHUBAHUS C YUYETOM COBPEMEHHBIX
TEHICHIIWI, He Tepsist HUA B KauyeCTBEe OOyUeHMUsI, HO B ero 3¢ (HEeKTUBHOCTH.

IIpencraBiieHHBbIE B JAHHOI CTaThe peKOMEHIaTeIbHbIC TPAKTUUYSCKHE 3a-
TaHUS UIST CTYIEHTOB TEXHMYECKMX BY30B BIIOJIHE COOTBETCTBYIOT HOBEHIIIMM
TEHIEHLVSIM B chepe 00pa30BaHUS U OXKMIAHUSIM CTYIEHTOB.
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Annoramus. [locmanoska npobaemvi. UMMepCUBHbBIE TEXHOJOTMU CTAHOBSITCSI CETOI-
HSI BU3UTHOM KapTOYKOW COBPEMEHHOTO 00pa30BaTeIbHOTO Mpolecca, MO3BOJIsIs MOJIb30-
BaTeJII0 MOTPY3UTHCSl B BUPTYaAJIbHYIO CPey, CO3[aTh OIIYILIEHUEe TTPUCYTCTBUSI U BOBJIe-
YEHHOCTHU 3a CYET BBICOKOM CTeNIeHU MHTEPAKTUBHOCTU U PEATUCTUUYHOCTU ayIMOBU3Y-
aJIbHBIX 2(PekToB. JnHaMuYecKue MOAEIU MPEACTaB/IsSIIOT MaTeMaTUYeCKOe OMMCcaHue
MOBEACHUSI CUCTEMbI BO BDEMEHM B Pa3IMYHbIX 00J1acTsIX. B KOHTEKCTe MpUMeHEeHUs M-
MEpPCUBHOI0 00y4eHUsI Ha OCHOBE abCTPaKTHBIX BHICOKO (hOpMaM30BaHHBIX MaTeMaTu -
YECKUX MOJIEJIEN TS MOATOTOBKM OYIyIIUX YUUTeNel MaTeMaTUKX IMHAMAYECKUE MOJie-
JI1 00eCcreuynBalOT OCHOBY ISl CO3JaHUsI MHTEPAKTUBHbBIX U TTPaBAOIOA00HBIX BUPTYasb-
HbIX cpen. «HabGmoneHue» abCcTpakTHOM BBICOKO (hopMainM30BaHHONW MaTeMaTUYeCKOM
MOJIEJIN — CJIOXHBIA JTUHAMUAYECKUN MPOLECC, KOTOPBIN COTJIACOBAH C €€ MOBEICHUEM B
npolieccax peaibHOro Mupa, puUeM JaHHbIe TTPOLIECChl HEe BCEra BO3MOXHO BU3Yasu-
3upoBarh. Llenb uccienoBaHus — onycaHUe TEXHOJOIUHU «Ciaboe MMMEPCHUBHOE o0yye-
Hue». Memodoaoeus. IloctaBiaeHHas mpodieMa pacCMOTpPeHa Ha IpUMepe pasjesia MaTe-
maTtuku «Teopust yuces». B kauecTBe HabM0gaeMOIl MO BbIOpaHA aCUMMETpUYHAs
cuctema mudpobanusi RSA. JInst npubavkeHus UsydaeMoi MoJiein K peajbHOW cuTya-
LM TIpUMEHEeHa CHUCTeMa KOMITbIOTepHOM ajaredopsl Maxima. Pesyssmamsi. B mipoliecce
U3yYeHUs] MaTeMaTU4ecKoil Moaenn KpunrocuctreMbl RSA u ee peanuszanuu B cucreme
KOMIMBIOTepHO# ajiredbpbl Maxima y CTyJe€HTOB BO3HMKAET «4aCTUYHOE» MOTPYKEeHUE B
U3y4yaeMylo Cpejly, MOCKOJbKY /11 HAOII0IeHUS pe3yJIbTaTOB HEOOXOIMMO 3HATh MaTeMa-
TUUYECKYIO0 MOJAEIb U Psi PYHKIIMI, CITOCOOHBIX 00eCTIeYnTh OTNpeAcJIeHHbBIN pe3yJbTaT.
Tem He MeHee, megarorHuecKuil Mpouecc COMPOBOXKAAETCS CISAYIOIIMMU MPUHLIUIIAMUA:
MOTPYy>KeHUE B KOHTEKCT, MHTEPAKTUBHOCTb, MEpCOHANMU3AlLMsI, MOTUBAIIUS, OLIEHKA,
JNOCTYIHOCTb. 3akatoveHue. PacCCMOTPEHHYIO TEXHOJIOTHIO MOXHO Ha3BaTh «cjiaboe UM-
MEPCUBHOE 00YUYeHHUEe», MOCKOJIbKY BU3yalbHble 3(h(eKThl U CO3JaHNe KOMITLIOTEPHOM
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MOAC/IN Tpe6y}0T OT CTYACHTOB HEMOCPECACTBEHHOI'O Y4aCTUA U TECOPETUYUYCCKOTO 3HAHUA
nmpeamMeTa.

KimoueBbie ciioBa: nHdGoOpMaTH3alys o0pa3oBaHusI, MaTeMaTHdeCcKast MOJIEJb, CUCTe-
Ma KOMITBIOTEPHOI anreOphl, claboe MMMEepPCUBHOE O0YICHIE
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TUYECKUX MOJeJeil s TIOATOTOBKM OyayIIMX yduTeseil matemMaTtuku // BectHuk Poc-
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Abstract. Problem statement. Immersive technologies are becoming a hallmark of the
modern educational process today by allowing users to immerse themselves in a virtual
environment, create a sense of presence and engagement through high interactivity and
realism of visual and audio effects. Dynamic models provide a mathematical description of
system behavior over time in different domains. In the context of immersive learning based
on abstract highly formalized mathematical models for preparing future mathematics
teachers, dynamic models provide the basis for creating interactive and realistic virtual
environments. Teaching mathematics is usually associated with abstract highly formalized
mathematical models. “Observing” an abstract highly formalized mathematical model is a
complex dynamic process that is consistent with its behavior in real-world processes,
although these processes are not always possible to visualize. The purpose of this work is to
describe the technology of ‘weak immersive learning’. Methodology. The study of the problem
is considered using the example of the mathematics section “Number Theory”. The
asymmetric RSA encryption system is chosen as the observed model. To bring the studied
model closer to the real situation, the Maxima computer algebra system is used. Results. In
the process of studying the mathematical model of the RSA cryptosystem and its
implementation in the Maxima computer algebra system, students experience a ‘partial’
immersion in the environment being studied, since to observe the results it is necessary to
know the mathematical model and a number of functions that can provide a certain result.
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However, the pedagogical process is accompanied by the following principles: immersion in
context, interactivity, personalization, motivation, assessment, and accessibility. Conclusion.
Thus, the technology under consideration can be called ‘weak immersive learning’, since
visual effects and creation of a computer model require the direct participation of the student
and theoretical knowledge of the subject.

Keywords: informatization of education, mathematical model, computer algebra
system, weak immersive learning
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ITocTanoBka npo0jembl. [1og uMMepCUBHBIM OOyUYeHHEM MbI Yallle BCEro
MOHMMAaeM MPUMEHEHWE MMMEPCUBHBIX TEXHOJIOTMII — B MEPBYIO Ouyepelb,
TEXHOJIOTUI BUPTYaJIbHOW U JomnojHeHHOo# peanbHocTU (AR 1 VR texHomn0-
run). [1pu oOydeHUM MaTeMaTUKE KJIIOUEBBIM acleKTOM SIBJISIETCS U3yUyeHUe
MaTeMaTtudyeckoi Moaean. OgHako, ol poBKa MaTEeMaTUIECKOM MOJEIN He
SIBJISIETCSI BECOMBIM AUAAKTUUYECKUM MaTepUaIoM, CIIOCOOCTBYIOILIUM (hOPMMU -
pOBaHMIO a0OCTPAKTHOTO MpPeACTaBAeHUS peaJbHOI0 WX UAeaIn3upOBaHHOIO
saBiaeHus [1]. [IpumeHeHMe UMMEPCUBHBIX TEXHOJOTUI B OOyYEHUN MaTeMa-
TUKE Ha CETrOIHSIIIHUIA 1€Hb OMMCAHO aBTOPAaMU TOJbKO B KOHTEKCTE IIKOJIb-
Horo o6pazoBaHus (XypaneHko O.C., baxwuna I1.C., 3emuon /.M., Akcio-
xuH A.A., AHapromeykuHa H.A. u np.).

OuugpoBKa, HampUMep, reoMeTpUIECKO (pUrypsl He odecreuynBaeT 60-
Jee 2(PHEeKTUBHOIO M MHTEPAKTUBHOIO OOyYeHMSsI. A BOT €CJIM ITOSIBJISIETCSI
BO3MOXHOCTh MOPadOTaTh M IOB3aMMOJEMCTBOBaTh C OLMMPOBAHHON MO-
neiblo (MOBEPHYTh, TOCMOTPETh Pa3jiMyHble Pa3BEPTKMU, PaCCMOTPETh MO
pa3HbIMU yIJIaMM ), TOTIa BOBHUKAET TOT caMblil 00pa3oBaTe/ibHbIN 3(hheKTUB-
HbIA CUMOMO3 TexHoJOTUN W auaakTuku. HaGmoneHue oO0beMHON Ma-
TeMaTUYECKOI MOJeNIM, OCO3HAHUE TUIIA JBVKEHUSI 00bEKTa «CO CTOPOHbBI»
4acTo OKa3biBaeTcs 0oJiee JeMCTBEHHBIM MMPUEMOM, HeXXeIM IMPOCTOe paccMa-
TpUBaHUeE Tpoliecca, 00beKTa U siBJAeHus. HabmoaaTh co CTOPOHBI pa3BepT-
Ky MHOTOrpaHHMKa B IMHAMUKE Jierye, YeM C MO3ULIMU 00bEeKTa, HaXOAS11ero-
csl B MHOTOrpaHHUKe [2].

«Mcka3utb» 00ydeHHE C MOMOILBIO TEXHOJOIMM TaKxKe BO3MOXHO. Mo-
MEHTOB B 00y4Y€HMU JIOOOI TUCLIMTUIMHBI, TJ1€ TEXHOJIOTUY HEYMECTHBI U Jaxe
BpEIHBI, JOCTaTOYHO. TaKMM 00pa3oMm, Hallla 1ieJib 3aKJII0YaeTCs B TPaMOTHOM
U aIeKBaTHOM MPUMEHEHUU HUMPOBBIX TEXHOJOIUI B 00ydyeHUU. YTO XKe Ka-
caeTcsl pa3lesioB BhICIIE MaTeMaTUKU, MPEXIe BCEero, pa3aeaoB ajredpsl, TO
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MpUMEHEeHNE UMMEPCUBHBIX TEXHOJIOTMIA B 00YYEeHUHU B By3€ He UMEeT pa3Bep-
HYTOTO OIMCAaHUSI B COBPEMEHHOI Hay4yHoil quTeparype. CieayeT OTMETUTD,
YTO COBPEMEHHAas MaTeMaTUKa I0CTUTJIa KOJIOCCATbHOTO YPOBHS aOCTpaKIIUii,
U TI0Ka3aTh CTyA€HTaM BbICOKO (hOpMainM30BaHHbIE, aOCTPAKTHbIE MaTEMaTH -
YecKMe MOJIeU, KOTOpble HE MMEIOT MPSIMOI CBSI3U C (DU3UUYECKUM MMPOM,
CTAaHOBMTCS CJIOXHOM 3amaydeit. [Ipexae Bcero, aTo KacaeTcsl pa3aeaoB ajre-
opnI [3]. CTONKHYBIINCH C ONpeAeAeHHBIMU MPOOIeMaMu B IIpoliecce o0yue-
HUSI TeMaM HEKOTOPBIX pa3aesioB aareopbl, CBSI3aHHBIMM, TIPEXIe BCEro, C MO-
TUBallMeil, mepcoHaau3alueil, MWHTePaKTUBHOCTbIO, Mbl pa3paboTanu
TEXHOJIOTUIO OOy4YeHMsI, OCHOBAaHHYIO Ha KOHBEPreHIUU MaTeMaTUKU U WH-
(bopMaIMOHHBIX TEXHOJIOTHIA.

MeTtonmosaorusa. Metoa MoaeIMPOBaHUSI HA OCHOBE CUCTEMbI KOMITbIOTEP-
HOU ayireOppl Maxima MO3BOJMJI CO3/1aTh MaTEMAaTUYECKYI0 MOJEJb aCUM-
MeTpuuHoro mudpoBaHus RSA, uro obecrieunsio CTyaeHTaM BO3MOXKHOCTh
HaO0JII0aTh U U3y4YaTh €€ CBOMCTBA, U3MEHSIS pa3IMuHbIe MapaMeTphl. B uccie-
JNOBaHWY MPUMEHSJIUCh METO/Ibl HAOIIOAEHUS U SKCIIEpUMEHTA, B X0OJ€ KOTO-
PBIX CTYIE€HTBI, BBIIOJHSS MOIIAroBOe pelleHrue 3a1ay JeMOHCTpalluK ajiro-
PUTMHUYECKHUX TPOILIECCOB HAa MpUMepax, IMPOBOIWIM MCCAeI0BaHNE CBOMCTB
YUCE U BBISIBJISUIM 3aKOHOMEPHOCTHU B peajlbHOM BpeMeHHU. M crob3oBaHue
METOJIOB MMMEPCUBHOIO O0Y4YeHMsI MO3BOJMIO pa3padoTaTh CUCTEMY MHTE-
PAKTUBHBIX YYEOHBIX MaTEPUAJIOB.

OOyuast Teopur YuceJsl CTYACHTOB IMeAarornyeckoro HampasjieHUsl, Mpo-
ung «marematrka U GU3MKa», TPUXOAUTCI CTAIKMBATBCI C HEOOXOAUMO-
CTbIO IEMOHCTPALIMU MAaTEMATUYECKOM MOJIEJIM U CITIOCOOOB €€ MPAKTUYECKOTO
npuMeHeHus1. JlokazaTeabCTBO TEOPEM SIBJISIETCSI HEOThEMJIEMOM YacThlO Ma-
TeMaTUYeCKOro oopa3oBaHusl, MOCKOJIbKY MMEHHO MaTeMaThyeCcKue J0Ka3a-
TEJIbCTBA SIBJISIIOTCS TEMU CAMbIMM CTPOT0 (DOpMaIM30BaHHBIMU a0CTPAKTHBIMU
MaTeMaTUYECKUMU MOJEISIMU, KOTOpbIe MO3BOJISIIOT YCTaHABIMBATh MUCTUH-
HOCTb YTBEPXKIEHMIA HA OCHOBE JIOTUUYECKHMX BBIBOJOB U OMpPENeIeHHBIX 3aKO0-
HOB U mpaBuji. OmHaKo, J0Ka3aTeJabCTBO TeopeM Diiiepa u Pepma He maeT
MpeICcTaBIeHUs O MPUMEHEHUU 3TUX MaTeMaTUYECKMX MOJIeJieil B COBPEMEH-
HbBIX peayIusX.

OcTaHOBUMMCSI Ha PAacCMOTPEHUU TAKOIO IOHATHUS, KakK (aKTopu3alus
OOJIBIIMX YKCeJl, T. €. Pa3JIOKEHUE YMCeN Ha MPoCcThie MHOXUTENU. [Ipencra-
BuUM cebe 100-3HauHOe yucio. Ha cerogHsilIHUI A€Hb HE M3BECTHO pallMo-
HaJIbHOTO aJITOpUTMa pa3okeHUs OOJbIIMX YMCeJ Ha MPOCTbIe MHOXUTEU,
YTO SIBJISIETCS OCHOBOW HaJAE€XXHOCTU aCUMMETPUYHOMN CUCTEMbI IIM(POBAHUS
RSA!. JlanHast KpunTocucTeMa ITO3BOJIIET JOOABIATh K COOOIIEHUIO [IU(PPO-
BYIO TTOAIMCH, KOTOPasi MO3BOJISIET YAOCTOBEPUTHCS, YTO COOOIIEHNE HE (halb-
cuduimpoBaHo. [IpoBepuTh MOJTMHHOCTD MOANKUCH JIETKO, a BOT MOAIEIATh

' B 1978 r. amepukanckue yueHbie R. Rivest, A. Shamir u L. Adleman u300pejiu KpUITO-
CHCTEMY C OTKPBITHIM KITFOUOM, KOTOpast ObljIa Ha3BaHa KpunTocucteMoir RSA B gecTh ee co3-
JaTesen.
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ee KpaifHe TpynHO® [4; 5]. Takum obpa3oMm, kpunrocrucreMa RSA kak Hesb3st
JIy4iie 1eMOHCTpUpYeT 3(PHEKTUBHOCTh MPUMEHEHUSI MAaTeMaTUYECKUX MOJIEe-
Jieii u3 pasaena «Teopus yncesa» B COBpeMEHHOM TeOpUU 3alIUThl TH(MOPMALIMH.

Pe3yabsraTel u 00cyxkaenne. Mozaeinb acuMMeTpruyHOro mugpobaHust RSA ¢
MpUMEHEHNEM CUCTEMBI KOMITBIOTEPHOI ajiredpbl Maxima® 1aeT BO3MOXHOCTh
CMOJEUPOBATh JJI CTyAEHTOB MEAArornueckKylo CUTyalluio, HalpaBIeHHYIO
Ha paboTy C «0oabIIUMU» YrcaaMu. CucTeMa KOMITbIOTEPHOI ajire0pbl O3B0~
JIIET TEHepPUPOBATh MPOCThIE YMCIa, HAXOAUTh UX cpaBHEeHUs. CTyAeHTbI MO-
TYT MCCJIeI0BaTh CBOMCTBA YKCEJl, TPOBOAUTH IKCIIEPUMEHTbI, U3MEHSIS apa-
METpbl, U HaOJIOAaTh 3aKOHOMEPHOCTM B peajbHOM BpPEeMEHU, MOCKOJIBKY
MOJOOHBIE BBIYMCICHUST 0€3 TpUMEHEHUS LU(MPOBBIX TEXHOJOTUIA SIBJISIOTCS
OYE€Hb TPYJOEMKMMU WJIM HEBO3MOXHBIMU. TaKM 00pa3oM, CTYyI€HThI BKJIIO-
YeHbI B pabOTy HE TOJBKO C CAMOl MaTeMaTHM4eCKON MOJEJIbIo, HO M UMEIOT
BO3MOXHOCTb CAMOCTOSITEIbHO HAOII0AaTh 1 MCCJIEI0BaTh €€ padoTy.

PaccmoTpum 3agauy.

ITocnate coobieHue «AJIFEBPA» nmonb3oBaTesto, MpUMeHSsIsI TPUBEICH -
HBII aj1(haBUT KOOAUMPOBaHUS (METOI IIPOCTOM 3aMeHBI, Ta0. 1), UCIIONIb3YS ajl-
roput™M RSA, oroOpakeHHbIIl B BUJI€ TTOLIATOBOTO pelleHUs] NPeaIOXKEHHOMN
3agauyi (Taod:. 2).

BrinosiHss penieHue nocTaBieHHOM 3a1a4i C MPUMEHEHUEM CUCTEMbI KOM-
MbIOTEPHOM ajredpsl Maxima 1 TEXHOJIOTMIT UMMEPCUBHOTO OOYYEeHMsI Ha OC-
HOBE a0CTPAKTHBIX BICOKO (pOpMaTM30BaHHbBIX MATEMAaTUYECKUX MOJIEJIEN, CTY-
JIEHT JEMOHCTPUpPYET TeopeTHYecKue 3HaHMSI U3 pasaena <«leopusi uwucen»,
Ha0JTI01aeT MpUMEHEeHUE TOI TEOPUU B COBPEMEHHOM HayKe U MpakTuke [6; 7].

Taxoke ciaenyeT OTMETUTh, UTO pellieHre MOA0OHBIX 3a/1a4 COITPOBOXIAETCS
COOII0IEHMEM HEKOTOPBIX MPaBUII, OTNIPEASISIONIMX OpraHM3all1Io U COIepXKa-
HUe o0pa3oBaTeIbHOTO Ipoliecca, T. €. MeJarorM4ecKuii mporecc COmpoBO-
KIAeTCsl PSIOM TPUHIMIIOB: TOrPYXXEHUE B KOHTEKCT, MHTEPAKTUBHOCTD,
MepcoHaIn3alus, MOTUBALIMSI, OLIEHKA, TOCTYITHOCTS [8; 9].

[TpuHLMT TTOrpyKEeHUsSI B KOHTEKCT 00eCIeUeH CO3AaHUEM KOMIBIOTePHOIt
MOJIEIN — MOJIEIN KPUINITOCUCTEMBI. ¥ CTyIEHTA MOSIBISIETCS BO3MOXHOCTD «Ha-
OJIIoIaTh» MaTeMaTUYECKYIO0 MOjieJib, HAOJl0IaTh U M3yvyaTh CBOCTBA MaTeMa-
TUYECKUX OOBEKTOB, M3MEHSISI UX MapameTpbl. KoMmbloTepHasi Moziesb 103BO-
JIIeT NPUOJU3UTh MOJEIb KPUIITOCUCTEMbI K peaibHbIM yCIoBUsSIM. B naHHOM
cayJae «HaOJIIoIeHe» aJlrOpMTMa BO3MOXKHO TOJIBKO IMPU YCJIOBUU OIpeaeeH-
HOI MareMaTu4ecKoi MOArOTOBKM, YTO 00ECIIEYMBAET PeAIM3aLMIO TTIPUHIIMIIA
MOTHUBALIMM B XO/i¢ OOyYeHHsI CTYIEHTOB — OyIyIMX Y4YMTesell MaTeMaTHKU.
M3yueHne TeopeTHUeCKMX OCHOB MaTeMaTHMKM, B YACTHOCTU TEOPUM UYMCE,
CTAHOBUTCS HaMISIAHBIM. 3HAKOMCTBO C MOJOOHBIMM MOJEJISIMU BBICTYITAeT
KayeCTBEHHbIM JOMOJHEHUEM B OOydyeHUU Teopuu uucen. BzaumoneiicTBue

2 Manvuyes F0.H., Monacmuipesa A.C., Ilempos E.II. Teopust yucen: yueGHOE ITOCOOUE.
2-e uza. bapHayin: M3a-Bo AnTalickoro rocynapctBeHHoro yuusepcurera, 2023. C. 184.

3 Yuuxapes E.A. KomnbroTepHasi MaTeMaThKa ¢ Maxima: pyKOBOJCTBO JIJIsl IITKOJIBHUKOB
u ctymeHToB. M.: ALT Linux, 2012. 384 c.; Maesckuii E.B., feodoéckuii 1. B. KoMTibroTepHas
MareMatuka. Beicirasi marematnka B CKM Maxima: yyeOHoe mocooue. M.: DuHaHCOBBIN
yHuBepcureT, 2014. 196 c.
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C KOMITbIOTEPHOM MOJe/blo 00ecrneunBaeT UHTEPAKTMBHOCTD U MepCOHaIn3a-
1110 YYeOHOM AeSITeIbHOCTU. Y CTYJIEHTOB IOSIBISIETCS] BO3MOXHOCTb OLIEHUTh
MOJYYEHHBIE PE3YJIBTaThl, UBMEHUB PA3PSIAHOCTb MPOCTHIX YKUCEJ U BHITTOJIHUB
MpoBepKy. [TpUHLIMIT JOCTYITHOCTH 00eCIIeurnBaeTCsI 3HAaHUSIMU TEOPUM, a TAKKE
JOCTYITHOCTBIO CPEACTBA pean3allii KoMIbloTepHoi Monenu [10; 11].

Tabanuya 1

Andaeut gna koguposaHusa «MeTop NpocToi 3aMeHbI»
Alphabet for coding “Simple replacement method”

A 1 T 18
3 2 ® 19
B 3 X 20
r 4 L, 21
Jil 5 Y 22
E 6 LLI 23
X 7 L}, 24
3 8 b 25
n 9 bl 26
K 10 b 27
i 11 3 28
M 12 o 29
H 13 q 30
o) 14 ; 31
n 15 . 32
P 16 = 33
c 17

UctodHuk: TOCT 28147-89. Cuctembl 06paboTkm nHpopmaumun. 3awmrta kpuntorpaduyeckas. Anro-
puT™M KpunTorpaduyeckoro npeobpasosaHus. M.: UMK MUapatenscTBo ctaHaapTos, 1989.

Source: GOST 28147-89. Systems of information processing. Cryptographic protection. Algorithm of
cryptographic transformation. Moscow: Standards Publ.; 1989. (In Russ.)

Anroputm RSA paccMoTpuM B BUAE MOILIATOBOTO pelleHUs] MPeaToKeH-
HO 3a/1a4M.

ITpuMeHeHure cucteMbl KOMIBIOTEPHON airedpbl Maxima oTBeYaeT BCeEM
MPUHIIMIIAM UMMEPCUBHOIO 00Yy4YeHMsI, TIOCKOJIbKY paccMaTpuBaeMble MOJIE-
JIX OMHUCBIBAIOT «CKPBIThIE» Tpoliecchl. Tak KaK cTaHAApTHBIE U TPaaWIIMOH-
HbIE€ CIOCOObI OOyYeHHSI HE TMO3BOJSIOT JOCTUYb OLIYIIEHUS] MPUCYTCTBUS
[12—14], To JaHHYIO TEXHOJIOTUIO MOXHO Ha3BaTb C1a0biM UMMEPCUBHBIM 00) -
YeHueM.

OOyuyeHUe ¢ MpPUMEHEHMEM HMMMEPCUBHBIX TEXHOJOTUI Ha OCHOBE ao-
CTPaKTHBIX BBICOKO (opMaTu30BaHHBIX MaTeMaTUYECKUX Mojeseil ObLIo
arnpoOMpPoOBaHO B XO/A€ MOATOTOBKM OyAylIuX yuuTtejaei matemaTtuku B Caxa-
JIMHCKOM TOCYIapCTBEHHOM YHHBEPCUTETE IO HAIPaBJCHMUIO MOATOTOBKM
«Ilemarornueckoe o6pazoBaHue», mpoduib «MaTemaTrka 1 ¢pusrka». Pabora
ObLIa MpoBeJeHa B paMKaxX MCCIEA0BATEIbCKOM MPAKTUKU CTYIeHTOB. B nutore
C MOMOIIbIO AaHKETUPOBAHMSI ObLIO BBIICHEHO, YTO MPUMEHEHUE CJ1ab0ro MM-
MEpPCUBHOTO 00yuYeHUsI CYylIeCTBeHHO (Oosiee yeM Ha 18 %) crmocoOCTBOBAIO
MTOBBIIICHUIO HABBIKOB PEIIeHMUSI MaTeMaTUUECKMX 3a1a4, a Takke Ha 23 % 11o-
BBICWJIO MUHTEPEC YUYaAILIUXCS K MPEIMETY.
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Tabnuua 2

Anroputm RSA B BUAe NoLaroBoro peweHus 3agaium

MartemaTtunyeckas mogenb
anroputma RSA

Mopenb B cucteme KOMnbioTepHou anre6pbl Maxima

Onpenenm YNCNOBOW 9KBUBANEHT CNO-
Ba «AJITEBPA». 3anuwem nocnenosa-
TENbHOCTb OYKB MaTpuLLer-CTpokon A,
a KOMIMOHEHThI Pa3noxeHus B 33-puyHoin
CUCTEME CYUCNEHNS — MaTpULLE-CTONG-
uom B. lMpounsBegeHrem matpul, onpe-
LEenvM YNCNOBOW 9KBUBaNeHT. B cucteme
KOMMbIOTEPHOM MaTeMaTnkn Maxima ne-
PEMEHHOM a NPUCBOVM 3HAY€HME YNCIO-
BOIO 9KBMBaNEeHTa.

/* 3awmppyem cnoso "AJITEBPA™ */;

A: matrix(
[1.11.4,6,2,16,1]
)

[111462161)

B: matrix(
[33476],
[33A5],
[334A4],
[33A3],
[3372],
[33],

[1]

):
1291467969
39135393
1185921
35937
1089

33

1

A.B;
1726919305

> a:1726919305;
1726919305
Mpuctynum k wndposaHuio. Beibepem -> /* Bepem ABa NPOCTLIX YMCAa */;
MPOM3BOJIbHBIE MPOCTbIE YMucna p n q
C npuMeHeHnem pyHkuunia prev_prime (k) 5 p: prev_prime (9A10);
n next_prime (k). -
3486784393
RN q : next_prime (9410);
3486784409
Bblumcnum n = p - g 1 3Ha4eHne GyHKUMn | - /* Haiigem uncno n */;
diinepa ¢(n).
- n:pq:
12157665459056928737
-3 /* Haiig, $yHKUWK Diinepa or uncha n */;
- m:(p-1)-(q-1);
12157665452083359936
Onpepenum ko4 windposanna. Ona| /* Kniou wndposanma n kntou paclundposanmns */;
3TOro BbIGEpeM Y1Cno e, yO0BNETBOPSIO-
JI0BU
Liee yenosmio > e:17$%
HOA (e, ¢(m) = 1. d:inv_mod(e, m);
Takum 06pasom, koY WKdpoBaHMa — 5006097539093148209

(n, e), a ko4 gewmndposanHna — (n, d),
roe d = e — yueno obpartHoe K e no Mo-
aynio ¢(n).

494

EVOLUTION OF TEACHING AND LEARNING THROUGH TECHNOLOGY



Mameeesa B.A., 3acarasckan O.FO. Bectiuk PYIH. Cepust: Undopmarusarus oopasoanusi. 2024. T. 21. Ne 4. C. 488—500

OkoHyaHue T1abn. 2

MartemaTtunyeckas mogenb
anroputma RSA

Mopenb B cucteme KOMnbioTepHou anre6pbl Maxima

C nomouubio wndpytowero npeobpaso-
BaHUSA

f(a) =a® (mod n)
BbIYMCIIUM YMCNOBOW 3KBUBANEHT LWING-
poTekcTa. B cucteme Maxima 3T0 MOXHO
coenartb C NoMoLLb GyHKUMM power_mod
(a, e, n).

— /* Windpoeanne. TeKcT npeacTaBneH YMcaom a */;
- /* Wndporekcr: */;

> b : power_mod(a, e, n);
3752844374483082078

nOCMOTpI/IM, Kakoe C/noBO nony4yunnu
B pesynbrate. Mcnonb3yem byHKUMO
divide (s, t), KoTOpas BO3BpaLLAEeT HEMNO-
HOE YaCTHOE 1 OCTaTOK OT AEeNEeHNs Yyncna
SHauyucno t.

(%i1) divide (3752844374483082078, 33);

(%01) [113722556802517638,24]
(%i11) divide (2450, 33);
(%011) [74,8]

(%i12) divide (74, 33);
(%012) [2,8]

Mocne onpeneneHHoOro KONNMYecTsa LWaroB nosyyaemM nociefoBaTenbHOCTb A8 3awmdpoBaHHOro Cnosa:
[24, 30, 10, 2, 30, 28, 19, 11, 8, 10, 8, 8]. Takum ob6pa3om, WNPPOTEKCT — 3TO KOMOUHaLMA OYKB

«LUAKBASPIBKI3».

C nomolubio aelwmbpyoLLero npeobpa-
30BaHUA

£1(b) = b® (mod n)

onpenesivuM Y1MCcioBOM 9KBUBANEHT 3a4y-
MaHHOro C/oBa.

- /* Bewndposanne: */;

- power_mod(b, d, n);
014) 1726919305

- /* Nonyunnn sagymanHoe cnoso ("AJITEBPA™ - 1726919305) */;

UctoyHumk: coctasneHo B.A. MaTteeeson, O.K0. 3acnasckori.

Table 2

RSA algorithm as a step-by-step problem solution

Mathematical model
of the algorithm RSA

Model in a computer algebra system Maxima

Let’s define the numerical equivalent
of the word “ALGEBRA”. Let us write the
sequence of letters as a row matrix A,
and the components of the expansion in
the 33-ary number system as a column
matrix B. Using the product of matrices,
we determine the numerical equivalent.
In the Maxima computer mathematics
system, we assign the variable a the value
of a numerical equivalent.

- /* Let’'s encrypt the word “AJITEBPA™ */;

- A: matrix(
[1,11,4,6,2,16,1]
)
{1 1 46 2 16 1}

- B: matrix(
[3316],
[3375],
[3314],
[3373],
[334A2],
[33]

[1
)
1291467969
39135393
1185921
35937
1089
33

1
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Table 2, ending

Mathematical model Model in a computer algebra system Maxima

of the algorithm RSA
- A.B;
(%05) 1726919305

- a:1726919305;
1726919305

Let’s start with encryption. Let’s choose - /* Take two prime numbers */;
arbitrary prime numbers p and q using| __

the functions prev_prime (k) and next_ E . p : prev_prime (9A10);

3486784393

prime (k).

- q : next_prime (9/A10);

3486784409
Let’s calculate n = p - g and the value of > /* Let's find the number n */:
the Euler function ¢(n).
- n:p<q;
12157665459056928737
> /* Let's find the value of the Euler function of the number n */;

- m:(p-1)(q-1):
12157665452083359936

Let’s determine the encryption key. To do - Vad Encryption key and decryption key o/ H
this, choose a number e that satisfies the
condition (e, ¢(n)) = 1. So the encryption
key (n, e) and the decryption key (n, d),
where d = e”' (mod ¢(n)) — the reciprocal
of e modulo ¢(n). - 5006097539093148209

- e:17%
d:inv_mod(e, m);

Using encryption transformation - /* Encryption. Text is represented by number a */;
f(a) =a® (mod n)

let’s calculate the numerical equivalent of

the ciphertext. In the Maxima system this

can be done using the function

> /* Ciphertext: */;

power mod (a, e, n). - b : power_mod(a, e, n);
3752844374483082078
Let’'s see what word we got as a result. (%i1) divide (3752844374483082078, 33);

Using the function divide (s, t) which
returns the partial quotient and the
remainder when s is divided by t.

(%07) [113722556802517638,24]

(%i11) divide (2450, 33);
9 [74,8]

(%i12) divide (74, 33);
%012) [2,8]

After a certain number of steps, we get the sequence for the encrypted word: [24, 30, 10, 2, 30, 28, 19, 11,
8, 10, 8, 8]. So the ciphertext is a combination of letters “LUAKEADDII3K33”.

Using decryption transformation - /*Decryption: */;
f'(b) = b? (mod n)

let’s determine the numerical equivalent
of the intended word.

- power_mod(b, d, n);
(9%014) 1726919305

E > /* We received the intended word ("AJITEBPA" - 1726919305) */;

Source: compiled by Valentina A. Matveeva, Olga Yu. Zaslavskaya.
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3akmouenne. CienyeT OTMETUTD, UYTO PeUb HE UAET O MOTPYKEHUU CTYACH-
TOB B BU3YaJIbHYIO MOJIE/Ib U3y4aeMOro siBJieHUs1. MHOTHe mpolLiecChl OKpy»XKa-
IoIIel HAC JeMCTBUTEILHOCTU MBI HE MOXeM Ha0J1l01aTh U3-3a OTPAaHUYEHHBIX
BO3MOXHOCTe (pu3nueckKoro Tena. AOCTPAKTHYI0 MaTeMaTUYECKYIO MOJEJb
«Ha0JII0AaTh» MOXHO, HO 3TO, KaK IPaBUjI0, 0c00asi CMbICJI0Basi KOHCTPYKIIUS,
MbICJIEHHas Mojelb. MaTteMarudyeckue (opmyJibl, TEOPEMbI U UX 10KA3aTeJb-
CTBa 3a4aCTyI0 UMEIOT LIEHHOCTb TOJIBKO JIJIsl Y3KMX CIIeIIUAIMCTOB, ITOCKOJIbKY
HE OTHOCSITCSI K €CTeCTBeHHOHAay4YHOIt o0sacTy 3HaHuii. C IpuMeHeHeM TeX-
HOJIOTUM €1a0020 UMMEPCUBHO20 00y4eHUs Takasl TIOATOTOBKa MO MaTeMaTUKe
oOpeTaeT ouepTaHUsI UCCIIeIOBAHMS U M3yUYEeHHUS €CTECTBEHHbIX SIBJICHUI OKPY-
Kalollel JeMCTBUTEILHOCTU. BKiIloueHne Mojaeseil KpUITOCUCTEM B TEOPUIO
qyrces HaISIAHO JIEMOHCTPUPYET BO3MOXHOCTb M3y4aTh MaTEMaTUYECKUE MO-
JeJI C YaCTUYHBIM «ITOTpYXEHUEM» B U3ydyaeMyto cpeay. OnTHaKO HEOOXOAUMO
OTMETUTh, UTO OYAYILIMM MeaaroraM Tpedyercsl 3HaTb MaTEeMaTUYECKYIO MOJE/b
U3ydyaeMoOi KPUITOCUCTEMbI, B COOTBETCTBUU C KOTOPOU TpeOyeTcs yKa3aTh
orpeaeaeHHbIe (PYHKIIMU, TTOCIEC YErO MPOUCXOAUT HAOII0IeH e pe3yIbTaTOB.
KoHeuHo, 3TO momMoraeT He TOJIbKO M3yYUuTh MaTeMaTUUECKYI0 MOJieJib, HO 1
HaO0JII0aTh €€ CBOMCTBA, YTO, 0€3yCIAOBHO, SIBJISIETCS MOJOXUTEIbHBIM MOMEH -
TOM B OOy4eHUM U NTOATBepKAaeT 3(PPeKTUBHOCTb U aAeKBaTHOCTh IPUMEHE-
HUSI LM(PPOBBIX TEXHOJOTUIA 11 TIOATOTOBKY MO MaTeMaTUKe OyAylIMX Meaa-
roroB. [IpencraBieHHbIN MOAXOA B 00YYEHUU MOXKHO OIpPEAeIUTh KaK cjlaboe
MMMEpPCUBHOE OO0y4YeHMeE, MO3BOJISIIONIEe CO31aBaTh BU3yallbHble d((eKThl 1
JE€MOHCTPUPOBATh MaTEMAaTUYECKKME MOJEIM IIyTeM B3aUMOACHCTBUS C yueO-
HBIM MaTepUaJIOM.
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AnHoramus. [Tocmarnosxa npobaemst. becripelieIeHTHBIM TeMIT pa3BUTUS U IPUMEHE-
HUE MCKYCCTBEHHOI'O MHTEJJIEKTa B BBICILIEH IIKOJe TMpHUBIeKaeT MpodeccopcKo-Tpe-
MOJABATENIbCKUIA COCTAB YYEHBIX K aHAIU3Y U OOCYXKICHUIO MTPoOJIeMbl BO3MOXHOCTEH,
PUCKOB UM I'paHMII UCIIOJIb30BaHUS UCKYCCTBEHHOro nHTesuiekTa (M) ipu opranusauuu
oOyueHus B Byse. Llenb ucciaenoBaHusi — mpoaHaaiu3upoBaTh uHterpaunto MM B odpaszo-
BaTeJIbHBIE MPOLIECCHI BBICIIIEH LIKOIbI KAK CTPATETUIO UCITOIb30BAHUS IU(POBBIX TEXHO-
JIOTHi1, CITOCOOCTBYIOIIMX YCKOPEHUIO TOCTUKEHUS 1ieJiei TpaHchopMaliui 00pa3oBaHUsI
B JesITeJIbHOCTHOI cdepe, rae oOHapyXMBalOTCS BO3MOXHOCTHM [JIs1 IeJarornyeckoi
JIEeITeJIbHOCTU IIpeIogaBaTeisi, Y4eOHOM NeITeIbHOCTU CTYIEHTOB, a TakKxXKe HaydHOI
JeSITeJIbHOCTHU TIpeTiofaBaTeisi U odydatomuxcsi. Memodosoeus. IlpuMeHeHbl aHATUTU -
KO-TEOpeTUUECKHe MEeTOIbI UCCAeA0BaHUS (aHAIN3 TUTepaTypbl, CHHTE3 JTaHHbIX, 0000-
LIeHNe, UHIYKUNS, IeAYKLNs, YCTAHOBIEHUE MPUINHHO-CIEICTBEHHBIX CBSI3€il), TO-
3BOJISIIOIIME OLIEHUThH TEKYIIEE COCTOSIHME 00pa3oBaTe/IbHOM cepbl OTHOCUTEIHHO MO-
BCEMECTHOTO BHe/peHus BodaMoxHocTeli MU, a Takke mpoBeieH 3KCIPecc-onpoc cpeau
cyIIaTeaeid JOMOIHUTEIbHOIO o0pa3oBaHus (B KonudyecTBe 105 4yemoBek) Imo mporpamM-
mam «IIpenogaBarenb» u «IlpernogaBaresib BhICIIEH IIKOJbI» HA TEMY IICUXOJOTUUECKOM
ajianTaluy K akTUBHOMY ITpMMeHeHuo TexHojoruit UM B paMkax reaarornyeckoi mpak-
TKU. Pezyabmamus. UM OTKpBIBa€T BO3MOXKHOCTH ONTUMU3ALMU Ipolecca O0ydeHMs],
TaKMe KaK OLIeHKA YPOBHSI 3HAHUI CTYIEHTOB I10 3apaHee 3aJaHHbIM KPUTEPUSIM, OPTaHU -
3allMsl M TPOBEICHUE 3aU€TOB M 9K3aMEHOB, U30aBJIeHUE OT PYTMHHOI pabOThI, IEPeBO U
03ByuYMBaHNe TeKcTa. 3akarouenue. Hanboliee mepcrneKTUBHBIM HAMIPpaBIeHUEM ITPUMEHE -
HUS TexHonoruit MW B BhICIIEH IIKOJE MpeAcTaBIsIeTCsS AOMOJHUTEIbHOE 00pa3o-
BaHHE, KOTOpOe MPEMMYIIECTBEHHO HalleJleHO Ha MpUoOpeTeHHe OO0y4YarolUuMUCs
KOHKPETHBIX 3HAHUI M YMEHUI 3a CUET COKpAIIlEHUsI BpeMEHU Ha TTOUCK JIMTEPATYyPHI,
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Artificial intelligence in higher education:
problems, opportunities, risks

Renata R. Gasanova®=, Ekaterina A. Romanova

Lomonosov Moscow State University, Moscow, Russian Federation
renata_g@bk.ru

Abstract. Problem statement. The unprecedented pace of development and application
of artificial intelligence in higher education attracts the academic staff of scientists to analyze
and discuss the problem of opportunities, risks and boundaries of the use of artificial
intelligence (Al) in the organization of higher education. The purpose of the study is to
analyze the integration of Al into the educational processes of higher education as a strategy
for using digital technologies, indicated by accelerating the achievement of educational
transformation goals in the activity sphere, where opportunities are found for teaching,
learning, and scientific activities of the teacher and students. Methodology. Analytical and
theoretical research methods (literature analysis, data synthesis, generalization, induction,
deduction, establishment of cause-and-effect relationships) were applied to assess the
current state of the educational sphere regarding the widespread introduction of Al
capabilities, and an express survey was conducted in the number of 105 people: students of
additional education programs “Teacher” and “Teacher of a higher educational institution”
on the topic of psychological adaptation to the active use of Al technologies in the framework
of pedagogical practice. Results. There are opportunities to optimize the learning process
using Al, such as assessing the level of knowledge of students according to predetermined
criteria, organizing and conducting tests and exams, ability to get rid of routine work,
translating and voicing any text. Conclusion. It is summarized that the most promising
direction for application of Al technologies in higher education is an additional education,
which is organized primarily for acquisition of specific knowledge and skills by reducing the
time spent searching for literature, scientific reviews, setting specific tasks and problems,
organizing communication, etc.

Keywords: higher school, activity, additional education, artificial intelligence (Al),
educational process, learning optimization
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ITocranoBka nmpoosembl. [1poGiaeMbl 1 BO3MOXKHOCTU B cepe obpa3oBa-
HUSI, CBI3aHHbIE ¢ LM(POBU3ALMEN U UCITOJIb30BAaHMEM UCKYCCTBEHHOTO MH-
tesuiekta (M), Bo3HUKalOIIKEe B y4eOHOM IPOLIECCe BBICIIEH LIKOJbI, CTaIl
aKTyaJbHBIMU TeMaMM OOCYXXACHHUS B HAYyYHOM I1e1IarOrM4eckoM COOOIIIECTBE
U pacCMaTPUBAIOTCS «KaK CTpaTerMYeCcKM apryMeHTUPOBAHHOE KeJTaHUEe YHU -
BEpCUTETA BHEAPATH HM(PPOBBIE TEXHOJIOTUHU B TIPOIECCHl 00pa30BaHUs U 00-
mero ynpasiaeHus» [1, ¢. 90]. Ecau elle HECKOJbKO AECITUIETUI Ha3al 00-
cyxnenue M ObUIO MpeporaTuBOil CaMbIX CMEJIBIX YUEHBIX CBOETO BPEMEHU
(AnaH Teropunr, Aptyp Camrioan, JIxxon Cepib) 1 nucateneit-gantacton (Po-
Oept XaiiHnaitH, Ail3eK A3MMOB), TO CETOJHSI HOBbIE TEXHOJIOTUU CTAIU J0-
CTYITHBI IIUPOKUM MaccaM, ITYOOKO TIPOHMKAs BO MHOTHE c(ephl yeoBeye-
ckoi gesreibHOCTU. [10 mTaHHBIM aHanUTUYECKOM KomnaHuK Fortune Business
Insights, k koHiy 2022 . Bo3MoxXHocTu MM, B 4aCTHOCTU MallIMHHOTO 00yYe-
HUS, ObUIM aKTUBHO 3aJeMCTBOBAaHbI B 00JIACTU 3paBOOXPAHEHUSI, PO3HUY-
HOM TOPTOB/IM, TeJIECKOMMYHMKaIINi, B 0aHKOBCKOM aeje. [Ipu aToMm, 1o He-
KOTOPBIM OlIeHKaM, oOpa3oBaTe/ibHasl OTpacib yXKe 3aHMMaeT JUAMpPYIollee
MECTO IO MOoTeHLUaNy ucroyb3oBaHnus M n mporHo3upyemoii moJjib3e BHe-
npeHus [2].

BaxkHoi1 Bexoit ucrnoib3oBaHUs HIA(MPOBBIX TEXHOJOTMI 0003HAYEHO YCKO-
peHMe TOCTVKEeHUS 1ieJieit TpaHc(opMaliiy 00pa30BaHMS U B BHICIIIEH IIKOJIE.
CoBpeMeHHOe 00pa3oBaHMe HAaXOAUTCH JIMIIb B Hadajle IMyTH aCCUMMISLIAN
HOBBIX TEXHOJIOTUI, OJHAKO HEM30EeKHOCTh UX MHTErpallMi B y4eOHBIE MPO-
LIECCHI B CMITY OXKMAAEeMBbIX TIpeMMYIIECTB HeocnmopuMa. B rpodeccopcko-Tie-
JaroruyecKoM KOJIJIEKTUBE BEAYTCSl aKTUBHBIE TMCKYCCUMU Ha TEMY BO3MOXKHO-
CTeil, OrpaHMYEHMI M MNOTEHUMAJbHBLIX HocencTBUuii BHeapeHus WMUNU B
oOpazoBaHue [3; 4]. OTMeuaeTcsi, 4TO J10OObIE HOBOBBEJIEHMS, B OCOOEHHOCTHU
Kacalwlluecs: CEpbe3HOM MOIepHU3alUM CTaHIapTHBIX 00pa30BaTeIbHbIX CXEM
U TIOAXOJ0B, OYAYT CBSI3aHbBI C peaKlireil BceX CyObeKTOB 00pa30BaHUSI.

Cneuuduka orpacinu MU 3akiouaercst B OecnipelieIecHTHBIX TEMITaX pa3BU-
TUSI, C KOTOPBIMUA HEMOATOTOBJICHHOMY I10JIb30BATE/II0 MOXET OBITh HEIMPOCTO
COBJIaJIaTh, T. K. KXl JEeHb pa3padaThIBAIOTCSI HOBBIE apXUTEKTYPhI U aJIro-
PUTMBbI pabOTbl HEUPOHHBIX CETEM, PACLLIMPSIETCS CIIEKTP BO3MOXHOCTENM, Mpe-
JTOCTaBJISIEMBIX MCKYCCTBEHHBIM MHTEJUIEKTOM. Mcxonst n3 aToro, mHTErpauus
MU B 06pa3zoBaHue, Mog00OHO padoOTe B MEPUO ITaHAEMUM, MOXET OBITh KJIac-
cuduuMpoBaHa KaK CHUTyalMsl, XapaKTepU3YIOIIasiCs HEOIIPEIeIEHHOCTHIO,
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MOBBIILIEHWEM HArpy3Ku M YpOBHSI CTpecca y CyObeKTOB 00pa30BaTEIbHOIO
npoiecca. BosHukaeT HEOOXOIMMOCTh B KpaTyaiiiline CpOKU U3YYUThb U OCBO-
uTh Bo3aMoxHoctu MU st Toro, 4ToObl yMETh ONTUMM3MPOBATh MpPaKTUUE-
CKYI0 MeAarornyeckylo AesiTeJIbHOCTb 1 paclio3HaBaTh Cllyyau akaJeMUueCcKomn
HEeA00pPOCOBECTHOCTH, CBSI3aHHbIE C UCMOJIb30BaHUEM TEXHOJIOIU, KOTOPHIE,
MO BCEl BEPOSITHOCTU, MOTYT BbI3bIBaTh CJOXHOCTH y MpenoaaBareeit. O0y-
yarolrecs Takxke MOTYT UCIIBIThIBATh CTpece B mpoliecce ocBoeHust MU, ogHa-
KO MX peakiiysl Ha HOBOBBEJEHHS CKopee OyneT cBsi3aHa ¢ HEBEPHOI MHTEp-
npetanueidn MM kak MHCTpyMeHTa aKkaaeMHUYeCKOro MOIIEHHUYECTBA, a HEe KakK
3 HEKTUBHOTO MTOMOIIHUKA B O0yUYeHUH.

Takum obpazom, uHTerpauuss MM — odepegHoil BbI3OB MOBCEMECTHOM
Hu@ppoBU3aLIMM 00pa3oBaHUsI, U Ha (pOHE MHOTOUMCJICHHBIX OOCYXICHMIA
MPEUMYIIECTB U HETOCTATKOB BHEAPEHUS UHHOBALIMA B COBPEMEHHbIN 00pa-
30BaTeJIbHbIN Mpolecc Kyna 6oJiee BaXKHbIMU OKa3bIBAlOTCSI BOIIPOCHI MICUXO-
JIOTUYECKOM aganTaliMu IperojaaBaresieil 1 00y4aromxcsi K HOBbIM TEXHOJIO-
TUsIM, MX OCBEIOMJICHHOCTH O BO3MOXHOCTSIX MW M rotoBHOCTM K €ro
BKOJIOTMMHOMY M JOOPOCOBECTHOMY MCMHOJb30BaHUI0. Kpome Toro, mpearo-
JIOXKUTEJIbHO OXXMIAeTCsl HEOAMHAKOBAsI CTENEHb ITICUXOJ0IMYECKO TOTOBHO-
CTM K MHHOBATU3allMu O0y4yeHUs y npenoaaBaTeeil u 00yJarolmxcsl B KpyIl-
HBIX TOPOAAX 1 OTAAJIEHHbBIX PEFTMOHAX B CBSI3U C CYILLIECTBYIOIIUMU Pa3InUMUSIMU
COLIMAIbHO-2KOHOMUYECKUX YCJIOBUI KM3HM (MaTepuaibHO-TEXHUYECKas
OCHAIIEHHOCTb, JOCTYIMTHOCTh aKTyaJbHOI MH(MOPMALIMU O MEePEIOBbIX TEXHO-
JIOTUSX).

MU xak oTaesibHOE HaIpaBI€HUE KOMIIbIOTEPHBIX HAYK, TOJ00HO YeJI0Be-
Ky, CIIOCOOEH BBIIMOJHATH TBOpYECKME (DYHKILIMU, 3aHUMATbCS pa3pabOTKOM
CUCTEM, aHAJM3UPYIOLIMX WHGOpMaLIMIO, 00pabaTbhiBaTh OOJBIION MacCHUB
JAHHBIX, UCIOJb30BaTh aJrOPUTMBbI, BHIMCKMBATh 3aKOHOMEPHOCTH M Ha UX
OCHOBE IPOTHO3UPOBAThH MPOLIECCHl U COObITUS. 3aXBaThIBAET yX OT MbICIIU,
YTO 3Ta TEXHOJIOTMSI UMUTUPYET UesioBeuecKoe nopeaeHue, seab MM criocobeH
00y4aTbCsl CAaMOCTOSITEIbHO, TTYTEM COITOCTAaBJIEHUS 3aKOHOMEPHOCTEM, OMu-
pasch Ha ONTUMAJIbHOE pelIeHUe, aHaIM3 U ONbIT. Ceifyac ¢ JIETKOCThIO UC-
MOJIb3YIOT MHTEJUIEKTYaJbHYIO TOMCKOBYIO CUCTEMY, BUPTYaJIbHbIN LIMMDPOBOI
MOMOIIHUK, YaT-00T, a «B Mpoliecce U3BaeYeHUs1 THQOpMalMy U3 0a3 JTaHHbBIX
MOTYT OBbITh MPUMEHEHbI TEXHOJIOTUM big data, u3BjeueHe KOHTEKCTHBIX 3Ha-
HUI, BBIOOpKA MHTEJUIEKTYyaIbHbBIX JaHHBIX. [Ipu paboTe ¢ TeKCTaMu U3 CPEICTB
MaccoBOil MH(pOpMalMKM MPUMEHUM TMOoMucK mo ayauodparmeHty. Ha stame
OCBOEHHSI U aHaJiu3a HOBOTO COJEpPXaHUSI B XO[I€ padOThl ¢ MHOS3bIYHBIMU
WCTOYHUKAMM BO3MOXHO MPUMEHUTb MHTEJIEKTYaIbHbIN MepeBOd, KOTOPbIi
MOMOTaeT aBTOMAaTMYECKM HAXOAWUTh IpaBUJbHbIE 3HAUeHUs. Takke MOXHO
MPUMEHSITh ITOMCK MO U300paxeHuo» 5, c. 33].

OCHOBHOW TeXHOJOrMei, padoTamplleil Mo MPUHLIMIY HEUPOHHON ceTu
(HefipoceTh Kak onuH u3 BunoB M) u npusnekamwlieil BHUMaHUE YYEHBIX,
sBisiercs yat-60t ChatGPT, craBiimii cBoeoOpa3HbIM MOMOIIIHUKOM JJISI CTY-
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JIEHTOB B ITIOATOTOBKE HAayYHbIX paOOT. B yacTHOCTH, MepBbIii ONTMCAHHBIN CTY-
yaii MogoOHOM «ITOMOIIM», BBI3BABIIMM INIMPOKUI PE30HAHC B HAYYHBIX KPY-
rax, CBsI3aH C HCIIOJIb30BaHUEM CTYIEHTOM By3a 4ar-0oTa I reHepauuu
BBITTYCKHOI KBaaM(PUKALMOHHON paboThl. JlaHHBIN 3MKU301 BbI3BaJ OCOOBIN
UHTEpeC, MOCKOJIbKY CKPhIBAJI B ce0¢ TEHASHLIMI0O K MHOTOKPAaTHOMY MOBTO-
pPEHUIO.

B nurtepaTtype BcTpeuaeTcss HeMalo MCCAEAO0BAHUI YYEHBIX, OMUCHIBAIO-
myx aesatenbHocTh ChatGPT 1o co3maHnio HaydHBIX TEKCTOB [6—9]. ABTOPBI
yKa3bIBalOT HAa BO3MOXHBIE MCKaXXEHUs, JOTUUYECKHE HapyLIeHUSI U HEKOp-
PEKTHbIE 3aMMCTBOBAaHMSI, KOTOPBIE JIeJIaeT YaT-00T MPU CO3JaHUM TeKCTa, M0-
CKOJIbKY Y€JIOBEK MOXET JaTh KOMaH/1y Ha JII0Oble MAaCCOBbIE BAPUAHThI 3aI1PO-
COB, UTOOBI ITOCMETh 32 OPUTUHAJIBHOCTBIO COIEPXKAHMSI MaTepurala.

ITonoGHBIE McclienoBaHUSI TIPOBOAMJIMCh Ha 00Jee paHHUX BEpCUSIX
ChatGPT, a B HacTosiIee BpeMsl IIIUPOKOI OOIIECTBEHHOCTHU JOCTYIHA YeT-
BepTasl Bepcusl yaT-00Ta C paCIIMPEHHBIMU, 110 CPABHEHUIO C MPEAbIAYIIIMMU,
BO3MOXHOCTSIMU TIpU pabOTe ¢ TEKCTOBBIMU 3aJaHUSMU. YIUBUTEIBHO U TO,
YTO €CJIM KOHTEKCT T0JIy4yaeTcsl HeCypa3HbIM, TO IMPU KOMAaH/E €ro UCIIPaBUTh
MU BblgaeT yaydlieHHYO AONMyCTUMYIO Bepcuio. OTCioa BO3HUMKAET Cephe3-
Has npoObJjieMa, KOTopasi KpoeTcsl B TPOHMKHOBEHUU JaHHON TEXHOJOTMU B
npoiecc o0ydyeHusl, U OHa BUIAUTCS HE TOJILKO B C(pepe KOHTPOJSI U OLEHKU
JeSTeJIbHOCTU CTYJAEHTOB, HO U B CAMOM CTPEMJICHMM OOYyYarolIuxcsi npuoe-
raTh K 4aT-00TY C 11eJIbl0 HAITMCAHUSI OPUTHMHAJIbHBIX Pa0OT.

B HayuyHoi1 1uTepartype MosiBUJICS TEPMUH, ONMCHIBAIOIINI Pe3yabTaT UC-
MOJIb30BaHUS CTyIeHTaMU Moao0Ho# TexHonoruu — GPT-HenopsmouyHOCTb,
orpeaessieMblii aBTOpaMy KakK «BUJ 00MaHa, CBSI3aHHBIM C BBIMOJIHEHUEM 00-
pa3oBareybHbIX padoT ¢ nomolbio ChatGPT, kotopsie oOyuaromiuecs: (CTy-
JIEHTHI) MPEACTABIISIOT KaK BbIMOJHEHHbIE JudHO» [10, c. 8]. Bmecte ¢ Tem,
ObUIM OMKCAHBI IIMPOKHUE BOZMOXHOCTH U MEePCIEKTUBBI IPUMEHEHHS TEXHO-
jgorun MU B BhIcuIel mikoje. K mpuMepy, «1Jisi caMOCTOSITEIbHOM paboThl U
BBIMIOJTHEHMST TOMAIIIHETO 3alaHUsl 110 M3YYEHMIO SI3bIKa MOXHO IMPUMEHUTh
WHTEJUIEKTYaJIbHYIO CUCTEMY MPOBEPKU TEKCTOB, BKJIOYAIOIIYIO B ce0sl Mpo-
BEPKY MPABOIMUCAHMS, CMBICTOBBIX, PEYEBbIX, TYHKTYAlIMOHHbBIX U CTUJIUCTU-
YyecKux olunobok» [5, c. 33].

AKTyaJIbHOCTb HMCCJIeIOBATEIbCKON PadOThl MPOAMKTOBAHA HEMU30EXKHO-
CThIO TpoleccoB uHterpauu MU B coBpeMeHHOe 00pa3oBaHue U HEOOXOA -
MOCTBIO Pa3pabOTKM ONTUMAIbLHOIO JJISl BCEX YYACTHUKOB I1€1aroruyeckoro
npoliecca Mojaxo/ia K BHEAPEHUIO 3TOM TEXHOJIOTUMU, KOTOPBI obecrneurnBal Obl
peanuzaumio noreHumana M B mosHoi Mepe U B OJ0XUTEIbHOM KJIIOUe.

Llenbto HacTosIIel paOOThI SIBJISIETCS aHAIM3 BO3MOXHOCTEM 1 OrpaHuye-
Huii npumeHeHus MM B xome oOydeHus B BhICIIEH 1IKoje. be3ycnoBHO, mpu-
MmeHeHue MU oka3biBaeT 3HAUMTEILHOE BIMSHUE Ha TIeJarornyeckre mpakTy -
KM, Ipolecchl 0Oy4yeHMs 1 pa3BUTHUE oOydarolmuxcs. BoimeauMm cienyroolnye
acnekThl BausHus MU Ha nemarormyeckuii mpoiecc.
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1. U3MeHeHue 1e1arorndecKmx npakTUK.

IIpumenenue MU TpebyeT mepecmoTpa M aganTalydy MeIarormyecKux
npakTuk. [IpenogaBaTenu 10KHBI OCBOUTH HOBbIE METOAMKN OOYYEHMUSI C UC-
MOJIb30BaHMEM LIM(MPPOBbIX TEXHOJOIMIA, BKJIIOYAasi MHTEPAKTHUBHbIEC JIEKIIMUU,
OHJIAMH-KYpPChI, 00pa3oBaTe/ibHbIEe MPUJIOXEHUS U T. 1. DTO Mmoapa3dymMeBaeT
pa3BUTHE MpernojaBaTeseid B 001acTh HU(PPOBOH IPaMOTHOCTU M KOMITETEH-
LI B YaCTU OOYyYEHMUSsI C IPUMEHEHUEM TEXHOJIOTUIA.

2. UupuBuayanusanus U nepcoHaJn3anust 00y4yeHusl.

Ludpossie TexHOMOTMU ¢ TpuMeHeHueM MW mo3BossiioT co3gaBaTh MH-
IMBUIYaIM3MPOBAHHBIE U TTIEPCOHATM3UPOBAHHbBIE yueOHbIE MaTepUabl U Me-
TOAWKMU, YYUTHIBASI UHAVMBUAYAJIbHBIE TOTPEOHOCTH, CTUIM OOYYEHUS U YPOB-
HU 3HaHUI 00y4Jaromuxcs. DTo crocoocTByeT 0oJiee 3(PPeKTUBHOMY 00YyUESHUIO
U pa3BUTHIO KaXXI0ro 00yJyaroIerocs.

3. Pa3zBuTue HaBBIKOB LIM(PPOBOI IPAMOTHOCTH Y MTH(POPMALIMOHHO KOM-
METEeHIIMU BCEX YYaCTHUKOB 00pa30BaTeIbHOIO Mpoliecca.

IIpumenenue MM craBut nepen npenogaBaTeassMu U CTYA€HTaAMU HOBbBIE
BBI3OBbI B 00J1aCTU LM(PPOBOI rpaMOTHOCTU U MH(MOPMALIMOHHON KOMITETEH-
uuu. MccnenoBaHue 3TUX TMPOLIECCOB MTOMOTAeT OMpPENeIMTh HEOOXOIAUMbIE
HaBBIKU M pa3paboTaTh MporpamMMbl 0OydeHUs 1Sl pa3BUTUS 3P (HEKTUBHOIO
B3aMMOJICMCTBUS, KPUTUUECKOTO MbIIIIEHMSI, BKJIIOUasl HABbIKM MOKCKa, aHa-
Jm3a nHpopmauuu, 6€30MacHOro MOBeIeHUS B CETU U JIp.

4. PacumpeHue 10cTyna K o0pa3oBaHUIO.

Ludposbie TexHOMOrMM ¢ MpuMeHeHueM M mo3BoIsiIOT paciupuTh 10-
CTYII K 00pa3oBaTeIbHbIM peCcypcaM U BO3MOXHOCTIM o0ydeHus. Mccaemona-
HUS B 3TOM 001aCTU aHATUM3UPYIOT 3PPEKTUBHOCTD pa3IMUYHBIX MOAEIEH OH-
JlaifH-00pa30BaHus, BUPTYyaJIbHBIX KJIACCOB M IMCTAHIIMOHHOIO OOY4YeHUs B
obecrneyeHnr J0CTyIa K 00pa30BaHMIO 11 BCeX KaTeropuii HaceJeHusl, B TOM
qucie 00yJaloIrMxcsl ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMU 1 XXUTEJIeH yaaaeH-
HBIX PETUOHOB.

5. Bo3geiicTBue Ha pa3BUTHUE CTYACHTOB U PE3yJIbTaThl UX OOYYEHMUSI.

ITocTosiHHO MOSBISIIOIIKXECS UCCIIETOBAHKSI OLIEHUBAIOT BIUSIHUE TPUMeE-
HeHust UM Ha pe3yabTraThl 00ydeHMs U pa3BUTHE O0yJaroIuxcs. DTO BKIOYa-
€T TakKue acIeKThbl, KaK y4eOHbIE yCIIeX1, YPOBEHb aKaJeMUYECKOl MOTHBA-
1IMM, HABBIKU pelIeHUs] MPoOJeM, KPUTUUYECKOE MBbIIJIEHNE, TBOPUYECKHE
CIIOCOOHOCTH U JIp.

MeTtonoaorus. beuin nprMeHeHbl aHATUTUKO-TEOPETUYECKIE METO/IbI MC-
cjeaoBaHus (aHAIU3 JIMTEpaTypbl, CUHTE3 JAHHBIX, 0000IIEeHUEe, UHIYKLIMSI,
NeAyKI1usl, yCTaHOBJIEHWE TMPUUYMHHO-CAEACTBEHHBIX CBSI3€i), MO3BOISIIOLINE
OLICHUTb TEKYIILIEE COCTOSIHUE 00pa30BaTeIbHON C(PEepbl OTHOCUTEIBHO TTOBCE-
MECTHOTO BHeJpeHus Bo3MoxHocTelt MU, a Takxke MpoBeaeH 3KCIPECC-0Ipoc
ciymarejieil JONOoJIHUTEIbHOTO oOpa3oBaHus Mo nporpammam «IIpenomasa-
Teab» U «IIpernogaBaTenb BhICIIEH 1IKOJIBI» B paMKax Me1aroruyeckoi mpak-
TUKMU.
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AHanu3 BiussHUS nudpoBuszau obpazoBaHus ¢ mpuMeHeHuem M mno-
MOTaeT OMNPeAeTUTh IIIOCH U MUHYChI UCITOJIb30BaHMSI TEXHOJIOTUIA B 00pa30-
BaHMU, a TAKXKE BBISIBUTh HAWJTyUIlIMe TIeJaroruyeckue NpakTUKu U CTpaTeruu
17151 3¢pheKTUBHOTO BHEAPEeHUS LIM(PPOBBLIX TEXHOJOTUI B yueOHBbIH TTpoliecc.

PesyabraTel n 00cyxknenne. Bo3aMoXHOCTH, KOTOpbIe OTKPHIBAIOTCS TIepes
npernojasareasiMmu ¢ nosisieHueM MM, MoxXHO Mcrnonb30BaTh B Tpex chepax
JEeSITeTbHOCTH:

— TieJaroruyeckas aesiTeIbHOCTD IpernoaaBaTesis,

— y4yeOHas 1esITeJIbHOCTh CTYIEHTOB,

— HayyHas JesITeJIbHOCTb IpernoaaBaTesis U 00yJaronuxcs.

IIpumenenune MM B memarornyeckoi AesITeIbHOCTU MPENoaaBaTesl CBsI-
3aHO C ONITUMM3ALIMEN TTpoliecca 00yyeHus. Hanpumep, yueHbIMU BbIAESIOT-
cs Takue pyHkuuu MU, kak:

— OlIEHKa YPOBHS 3HaHUI CTYJEHTOB I10 3apaHee 3aJaHHbIM KPUTEPUSIM,

— opraHu3alys 1 IpoBeIeHNe 3a4eTOB U 9K3aMEHOB,

— TpeaocTaBlieHUe 0O0OpaTHOI CBSI3H,

— OTCJIEXKMBaHME MPOLieccCa OCBOGHUS KaX/IbIM CTYIEHTOM y4eOHOIo Ma-

Tepuaa,

— aHaJIU3 BOBJIEYEHHOCTU CTYCHTOB B IIPOLIECC OOYyUEHUS,

— co3JlaHMe KOHTeHTa JJIsl MpoBeAeHUs 3aHsaTuii [11; 12].

B uenoMm, uccienosarenun CKIOHSIOTCS K ToMy, yTo M MoxeT momMoub
npernoaaBaTeIsiM U30aBUTHCSI OT PpyTUHHOM pabOThI, TO3BOJIUB 0O0JIbIIEE KOJIM-
YeCTBO BPEMEHU TTOCBSIIATH CONEepKaHUIO0 00ydeHus [6].

Bxiouenne MM B yueOHyI0 I1€ITEIbHOCTh CTYIE€HTOB OIMCHIBAETCS y4ye-
HBIMU CO CTOPOHBI ITOMOIIM B OCBOeHUU MaTepuaiia. Tak, U MoxeT nomouyb
BbISIBUTb TUIIMYHbIEC OIIMOKM 1 TTPOOJIEMHBIE 30HbI, PEIJTOXKUTH JIUTEPATYPY,
HaIlpaBJICHHYIO Ha MPOpadOTKy CJIOXKHBIX objacteit. Kpome Toro, TexHomorust
MO3BOJISIET YYUTHIBATh MHTEPEC KaXKIOro CTyAeHTa, Tpeajarasi J0mOJTHUTEIb-
HbIE KYPChI M JIUTEPATYPY s Oosiee rITyOOKOro u3y4yeHus: mpeaMeTHoOM obia-
ctu [6; 12]. UM TtakKe criocoOeH MepeBOINUTDL TEKCT C Pa3HbBIX SI3LIKOB U TIe-
pedpa3rpoBaTh NpeIOXKEHMS, Aejast UX 00siee MPOCTBIMU U TTIOHSATHBIMU. [lJ1s1
CTYJIEHTOB C OCOOBIMU MOTPEOHOCTSIMU MOXET ObITh KpaliHe IoJjie3Ha PyHK-
1IMsI O3ByYMBaHMS TEKCTA.

OnHako B OBJIaJIcHUM CTyAeHTaMM Tpodeccreil OMHOM 13 3a1au sIBJISICTCS
(opMupoBaHUE MOHITUIHOTO armapaTa, YMEHUsI aHaJU3UPOBaTh MaTepuall
Ha s3bIKe ClieuraibHOCTU. CTaJKMBasICh CO CIOXHBIM MaTE€pUAIOM, CTYIEHT
pa3BUBAET MBICIMTEIbHbIE OTNlepallMM aHalu3a, CpaBHEHMsI, 000011eHMS, KOH-
Kpetusaluuu u T. 1. KpaiiHe BaxKHbIM 3TO BUAWUTCS HA HAYaJIbHOM 3Tarie o0yyJe-
HU B BbICIIEH 1IKOJE. JIto00e HEBEpPHOE YMO3AaKIIOUEHME SBIISIETCS pe3yJ/ibTa-
TOM MBICJUTEJILHOTO aHainu3a. g o0yyeHust BaXKHBIM SIBJISIETCSI HE TOJIBKO
pe3yJbTaT, HO U TIPOLIECC: TO, KaK CTYACHT IpUIIe K TAKOMY BBIBOIY, KaKOM
1Iar B MbICJIUTEJIbHOM MpoLEecce CoAaepKaja OLIMOKY. DTO mpouecc o0ydeHUs
TOMY, KaK MBICJIUTh, KaK MCII0Jb30BaTh CBOE MBIIILJIEHUE IJIsI pellIeHUsT yueo-
HBIX, a BIIOCJIEACTBUM — U NpodeccuoHaabHbIX 3a1a4. C 3TO TOYKU 3peHMS
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ncnoab3doBanue MU npu padore ¢ yueOHbIMU TEKCTaAMU MOXET HECTU B cebe
PUCKM OIpaHUYEHUST Pa3BUTHUS MBICIIUTEIbHBIX CITIOCOOHOCTE! CTYyI€HTOB.

ITomumo BeienepeunciaeHHbIX GyHKuMA MW, mo3Bosommx cTyieHTam
OCYILIECTBJIATh YYEOHYIO NeSTeIbHOCTb, Psii MCCAeaoBaTeieil 3asBiIsIOT, YTO
BUAAT B U BO3MOXHOCTH JJ151 pa3BUTHUS JIMYHOCTU OOYyYaIOIIMXCS, B YACTHO-
CTU, B MX BBIOOPE HEOPAMHAPHBIX MOJAXOA0B, KPEaTUBHOCTH. Tak, Hampumep,
HecoBepiieHCTBO ChatGPT TpeGyeT OT CTyIeHTOB KPUTUUYECKOIO OCMBICIIE-
HUS CO3JaHHOTO TeKCTa, MPOBEPKU (DAKTOB, TUTEPATYPbl, IPABAUBOCTH IOJIY-
yeHHoU uH@opmatuu [10].

Pa3zBuTHE KPUTUYHOCTU CTYAEHTOB C IOMOIIbIO TexHojoruii MM mpen-
CTaBJISIETCSl UHTEPECHBIM, HO B TO X€ BPEMS CIIOPHBIM MOMEHTOM. Eciu Mbl
ucxoaum us uaeu, uro MU gapisiercs cpeacTBOM 1OCTUXKEHMSI TTe1aroruyeckom
3a/71a4M, TO BCTA€T BOIMPOC O TOM, Kakas Megarornyeckasl 3agaya peuiaercs B
JaHHOM ciydae. [Touck omboK 1 HECOOTBETCTBUI B CTEHEPUPOBAHHOM TEK-
cre? bonee a(ppeKTUBHBIM BUAUTCS Pa3BUTUE KPUTUUECKOTO MBIIUICHUS Ha
0a3e MpOBEPEHHON 1 JOCTOBEPHOI MH(POpMALIMU C TeM, UTOOBI OOpPAaTUTh BHU-
MaHMe Ha coiepkaHue, MbICJIU, MO3ULIMKA aBTOPOB, C TEM, YTOObI MPUNTH K
OCO3HAaHHOMY YMO3aKJIIOUE€HUIO, COTJIACUIO WJIM HECOTJIaCHI0 UMEHHO C TO3U-
1IMEe aBTOPOB, a HE MO OTHOLIEHHUIO K OLIMOKAM U3JI0KEHUS 3TOM MO3ULIMU.

Takum obOpaszom, nepeumnciaeHHble ¢yHKIMKM MM Moryr cnmocoOcTBOBaTh
ONTUMHU3ALMU 00pPa30BaTEIBHOIO IPOIECcCa, HO B TO XXE BpPeMs CKPHIBAIOT B
cebe pUCKM TS JOCTUXKEHUS TIe1arorMueckKmux 3aaay.

Bosmoxnoctn MU B chepe HaydHOU NeITEAbHOCTH IIPEIoaaBaTelis U 00-
yUYaloIlIMXCs OCBEIEeHbl B HAYYHOM JTUTepaType HECKOIBKO 1upe. TeXHOJIor1io
MU, B yactHoctu ChatGPT, npeanaraercst ucnob30BaTh Ha IOMCKOBOM 3Ta-
e ucciaenoBaHus, s GOpMyIUpPOBaHUS MEPBOHAYAIBHON WIEU, TUTIOTE3bI,
KOMITWJISILIMU Pa3JIMYHOM HaydyHOI MHMOpMaLIMKU U Jaxe ONMMCAHUSI METOI0-
Jorun uccnegoBanus [13]. IlepedueHb Bo3MoxkHOCTeil 1 nepcriektuB MM He
OrpaHUYMBAETCS TIEPEUMCICHHBIMU (DYHKIUSIMU, KOTOpPBIC ACHCTBUTEIHHO
MOTYT YIIPOCTUTD MOJATOTOBKY HayYHbIX Pa0OT, ONTUMU3UPOBATH IPOLIECC, O -
HAKO Ha KaXJOW CTYIEHM CYILIECTBYET PUCK, IMOTEHLIMAIbHO MPUBOASAIIMNA K
OrpPaHUYECHMIO Pa3BUTHS CTyIeHTOB. Kaxayio M3 3TUX omnepaluii crnocobeH
yCHEeUHO BBINMOJHUTh M, 5KOHOMS CTyleHTaM BpeMsl U pecypchl 1J1s1 6osiee
MIYOOKMX MCCeaoBaTeIbCKUX 3aaa4y. OIHAKO peayKlus TaKuX onepauuii Mo-
JKET OKa3aTh KpaliHe HEraTUBHOE BJIMSIHME Ha CTYACHTOB HayaJbHBIX KypPCOB.
B npouecce o0yueHUs1 CTYAEHTHI YK€ TaBHO UCIOJb3YIOT KAJIbKYISITOP, MJaT-
(bopMBI cTaTUCTUYECKOI 00pabOTKM JAaHHBIX, MepeBOAYMKU. OJHAKO B IIKO-
Jlax TIPOAOJIKAIOT M3y4yaTh TaOJUIly YMHOXEHUSI, B By3aX — BBICIIIYIO MaTeMa-
TUKY, UHOCTPAHHBIN SA3bIK. Tak 1 30€Ch, BaXXHO MOMHUTH, 4yT0 MU cayxur
JIUIIb CPENCTBOM JOCTHXKEHUSI 00pa30oBaTeIbHbBIX 1IeJIeil, TOATOMY HEOOXOIU -
MO YETKO OCO3HaBaTh, KAKYI0 KOHKPETHO IMeIarormyeckylo 3aaadyy Mbl XOTUM
pemnTh. M eciiu 3agaum HaydyHOM JE€TEAbHOCTU MPENnoaaBaTesiss HaXOAITCs B
MoJie MOJy4YeHUsI HaydHOIo pe3yJbTaTa, TO JJIsl CTyJAeHTa MepBOCTEIIEHHBIMU
SIBJISIIOTCS 3a/1a4uM Pa3BUTUS U (POPMUPOBAHMUS T€X MBICIUTEIbHBIX ONepalnii
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U JIMYHOCTHBIX KOHCTPYKTOB, KOTOpbI€ BITOCJEACTBUMU TMO3BOJAT €My afe-
KBaTHO MPUMEHSTb 3TU MHCTPYMEHThI JJIsl JOCTUXKEHUS MPOdECCUOHATBHBIX
Lee.

Bwmecte ¢ Tem, uccaegoBaTeassMu 0003HaYarOTCs rpaHULbI TpuMeHeHust A
B c(pepe BrIcIIero oopazoBaHus. Hampumep, yaT-00T MOXKET co31aBaTh TEKCTHI C
Pa3IMYHBIMU UJESIMU, OJHAKO HECITOCOOEH OIpPENEIUTh HOBU3HY, OPUTUHAJIb-
HOCTb 1 3HAYMMOCTb 3TUX Ueil. «3bIKoBbIe 00ThI Ha 6a3e MU He MOryT UMeTh
TBOPUYECKOTO IMTOAXO0Aa U IMTPOU3BOAUTH HOy-xay» [13, c. 2]. UM He gaBasieTcs Ha-
JIeXHBIM, KOTAa pedyb UaeT o0 0030pe JIUTepaTyphl ¢ CChUIKAMM Ha aBTOPOB.
CyliecTBYyeT TakxKe pUCK MOJIYYEHMSI JIOXKHOIO KOHTEeHTA, ITOCKOJIbKY 4aT-00T
HE COCO0eH KPUTUYECKM OTOMPATh PEJIEBAHTHYIO U BEpU(PULIMPOBAHHYIO UH-
(popmarmio n3 MaccuBa gaHHbIX [10].

Ha ocHoBaHuM paccMOTpeHHBIX chpep HaMU Ha (paKyJIbTeTe IMeaaroruye-
ckoro ob6pazoBaHusi MI'Y umenu M.B. JloMoHOcCOBa ObLI MpPOBEAEH 3KC-
Mpecc-oIpoc MO MCUXOJOTUYECKON aganTaluy K aKTMBHOMY MPUMEHEHMIO
TexHosioruit UM cpenu ciyiareseil 10MoJHUTEIbHOro 00pa3oBaHMs MO MPo-
rpaMmmamM npodeccruoHaabHOM nepernoarotroBku «IIpenonasarenb» u «Ilpemno-
JaBaTesb BBICIIEH IIKOJIbl» B paMKax Ieaarormyeckoi mpaktuku. B ompoce
npuHsio yyactue 105 yenosek. M Ha cerogHsIIIHUIA MOMEHT CTaJIO OYEBUIHO,
YTO B paMKax Meaarornyeckoi npaktuku npuMeHenne MM conpsixeHo ¢ ps-
I0M TpynHocTeil. MMeeTcss Gobllioe KOJMYECTBO BHYTPEHHUX U BHELIHUX
CTPECCOPOB, KOTOPhIE HE MO3BOJISIIOT IpernoaaBare/issM B TpeOyeMoM TeMIle
3¢ (HEeKTUBHO OCBaMBaTh HOBbIE JIJIsI C€0s1 MHCTPYMEHTBI, COXpaHsIs MPU 3TOM
OINTUMM3M U NOAAepKHUBasi KOM(OPTHOE 3MOLIMOHAJIbHOE COCTOsiIHUE. B aT0i
CB$S131 MbI MIPeJIaraeM clieayoliee.

1) st HUBeIMPOBaHUSI OTPULIATEIbHbBIX SIBJCHUM, COITYTCTBYIOLIMX afam-
TalMM, CJIeAyeT 0003HAYUTh PSII Mep, KOTOPbIE B IMEPCIIEKTHMBE MOTYT IIOMOYb
npernoAaBaTeIsiM MPeooJeTh BO3HMKAIOIINE TPYAHOCTA B MAaKCUMaIbHO KO-
pOTKKE CpoKM. B uuciie m1aBHBIX CTPeCCOPOB IpenoaaBaTe/issMU Ha3bIBaJIOCh
otcyTcTBUe uHMopmaluu 1o teMe MM u cBoGogHOro BpeMeHu 1JIsl ee U3yde-
Husl. PellieHueM 3Toi mpoOieMbl JOIKHA CTaTh pa3padboTKa MH(POPMATHUBHBIX,
HO B TO XX€ BpeMsl JaKOHMYHBIX METOAMYECKMX MOCOOUI, HAITMCAHHBIX 10-
CTYMHBIM JIJIS IMMPOKOTO Kpyra yhTaTesieil 136IKoM 0€3 UCITOJIb30BaHUSI CIIell-
udunyeckoit repmuHooruu. [IpuHumas Bo BHuMaHue uzopanue [1paBuTenn-
ctBom P® kypca Ha uugpoByio TpaHchopmauuio obpazoBaHus K 2030 r,
cocTaBjieHUE MOJA00HBIX PYKOBOACTB JIOJKHO TOJHOCTBIO JieUb Ha IJIeYr UH-
CTUTYTOB BjacTu. OJHAKO YXKe CEroHsI MperoaaBaTeiu MOTYT CAMOCTOSITEJIb-
HO 00JIErYuTh cede 3amauy aganTaluy, BOCIOJIb30BaBIIMCh O€CTIJIAaTHBIMU Me-
TOAWYECKMMM PEKOMEHAAUMSIMU, TyOJUKYyeMbIMU B CBOOOJHOM JOCTYIIE
pas3IMYHbBIMU 00pa30BaTEeIbHBIMY OHJIAKH-TIIOIIAIKAMU, T MperoaaBaTenei
3HakoMAT ¢ HeilpoceTblo ChatGPT, paccka3piBalOT 0 MpUHLMIAX €€ PadOThI,
TOHKOCTSIX COCTaBJICHMSI TPAMOTHBIX 3alIPOCOB, CIIOCO0aX COKOHOMUTh BpeMsl
C €€ TIOMOIIIbIO, ACNSATCS CChUIKAMM Ha JAPYyTHE TMOJIe3HbIE IS HYK Tpernoaa-
Bateneii MU -pecypcol. BMecTte ¢ TeM, mogoOHbIE pyKOBOJACTBA MOKA JAJIEKU OT
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ujeana, B HUX HEPEAKO BCTPEUAOTCS HEKOPPEKTHBIC peKOMEHIAl1, KOTOPbIE
MOTYT BBOAUTH B 3a0ykaAeHUE. 3AeCh XOUETCS] OTMETUTh, YTO U3YyYeHUE MH-
ctpymMeHTOB MM — 3TO He ouepeaHasl MOMbITKA Harpy3uTh MperojaaBaTencii
JOIOJHUTEIbHOM PabOTO, a HANPOTUB, peajbHasi BO3MOXHOCTb JIeJerupo-
BaTh YacTb 00513aHHOCTEl BUPTyaJIbHOMY ITOMOIIIHUKY. BaxkHOCTh opraHusa-
LIMA MOAOOHBIX MEPOINPUSTUIA, KOHEUHO, MOHSITHA PYKOBOISIIEMY COCTaBY
(dakynbreTa, obsagaroIEemMy 10cTaTouHbIM YpoBHeM BiaaeHuss MKT u opueH-
TUPOBAHHOMY Ha MH(OpMaTHU3aLMIO CUCTEeMbl 00pa30BaHMsI.

2) KpaiiHe BaxXHO Mpoao/kKaTh aKTUBHO ocBemiaTbh TeMy MU u ero mnpo-
HUKHOBEHMSI B pa3Hble C(pephbl YeJIOBEUECKOM NeSITEIbHOCTU Ha BCEX YPOBHSIX.
HaGnioneHue 3a mpuMepaMu yiayHON MHTETrpaliii TEXHOJIOTHUU B pa3IMuHbIe
MHCTUTYTHI TIOMOXET CHU3UTh OOIIYI0 TPEBOXHOCTh MEAArornyeCcKux padoT-
HUKOB KacaTeJbHO MOTEHIMAJIbHBIX HEraTUBHBIX MOCJIEICTBUIN MCITOJb30Ba-
Hust MU B o6pa3zoBaHuM.

3) PekoMeHaalMu B OTHOLIEHUH CyIIaTeeil JOMOJIHUTEIbHOTO 00pa3o-
BaHMSI JOJKHBI OBITh CBSI3aHbI C BO3MOXHBIMM MyTSIMU 3aKkperieHust MW B ux
CO3HAHMU KaK BCIIOMOTaTeIbHOIO MHCTPYMEHTA J1JIsl COOCTBEHHO KOTHUTUB-
HOM OeSITeIbHOCTH, a He 0E€3IyMHOTO CIMChIBaHUS. BaxkHO, 4TOOBI BBITOIHS -
JIMCh TpeboBaHUs 00si3aTe/ibHOro yKazaHusi ChatGPT B criucke auTepaTypHbIX
VICTOYHUKOB TIPY BBITIOJTHEHU M JOMAIIHUX pabOT ¥ TBOPUYECKUX ITPOEKTOB.

4) Camu mnpenogaBaTesiM MOTYT J€MOHCTPHUPOBATh CBOIO OTKPHITOCTh HO-
BBIM TE€XHOJIOTUSIM, (DOPMYJIMPYsI 3aaHMsI, TpeOyIole oOpallleHus K Helpo-
ceTssM. Hampumep, 3amoMuHaIOIIMMCS OMBITOM IS OOYYalOIIMXCSI MOXET
cTaTh paboTa Haja 3cce Win pedepaToM Ha Temy, IpeaBapuTeIbHO CTeHEpUPO-
BaHHYIO 110 KX 3apocaM MpeaHa3zHauYeHHbIMU JIS1 3TOTO pecypcaMu — CEPBU-
com «llleneBpym» oT kKoMmnaHuu «AHaekc» uam Heipocetrhio Kandinsky ot
Coepbanka. /Iis npenogaBarelieil, KOTOpble CUJILHO TPEBOXATCS M3-3a BO3-
MOXHOI0 HEI0OPOCOBECTHOIO MCMOJIb30BaHUSI CTyJI€HTaMU WHCTPYMEHTOB
MW, moxxeT ObITh MOJIE3HO B KAYECTBE pe3y/ibTaTa BhIMOJTHEHUS yUeOHbIX 3a/1a-
HUI TpeOoBaTh MPEIbSIBIITh HE TOJbKO (DMHAILHYIO BEpCUIO PaObOThI, HO U
YEepHOBBIE 3aIIUCH, 3AMETKHU C XOAOM PACCyXKIECHUM.

5) ITockoJIbKy HEKOTOpbIEe 00yJatoliecs, IpUHSBIIME yyacT1e B olipoce,
>KaJIOBJIMCh Ha CJIOXHOCTb JIOCTyIa K TpeOyeMol JuTepaType, B pe3yJbTaTe
Yero eIMHCTBEHHBIM UCTOYHUKOM MH@opmanuu ctaHoButcss ChatGPT, npe-
rmojaBaTeib MOXKET BBECTU B CBOIO MPAKTUKY 3aJaHUsI IO MTOATOTOBKE BBICTY-
IUICHUI U JOKJIaIOB, OCHOBAHHBIX HA KOHKPETHBIX UICTOUHUKAX C 00s13aTeb-
HBIM TIPeI0CTaBIeHUEM 0003HAUY€HHBIX KHUT 1 MTOCOOUIA CTyIeHTaM.

OnucaHHbIE MEPBI TPU3BaHbI AATh MOHSTH 00YYalOIIUMCS, YTO UCITOJb30-
BaHue MW B yueOHBIX LIEISIX HE TOKHO U HE MOXKET HaKa3bIBaThCsl, MOCKOIb-
Ky 3TO HE CPeICTBO MOIIEHHMYECTBA, a TEXHOJIOTUS, KOTOpas OYEHb CKOPO
OKOHYATEeJIbHO MPOHMKHET B HAIIly XKM3Hb M HAJ0JI0, BO3MOXHO HaBceraa, B
Hell o6ocHyetcs. B To xxe camoe Bpemss MU TpebyeT K cede KpaliHe aKKypaTHO-
ro ¥ BAYMUYMBOIO OOpallleHUsI — B IIPOTUBHOM CJTy4ae BEJIMK PUCK CAeIaTh €ro
CBOMM Bparom.
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ITonBonast uTor JaHHOM YacTU aHajM3a, MOJYEPKHEM, YTO MpaKTUKa UC-
nonb3oBaHus MU HeceT B cebe Kak 1oJib3y (B 0aHKOBCKOM Jiejie, MEIULIMHE,
JIOTUCTUKE, TEIEKOMMYHUKALIMSX), TaK U 0OJIbIIIME PUCKU (HalpuMep, B 00pa-
30BaTEJIbHOM IMPOLIECCE BBICIIECH IKOJbI, I11€ HAISIAHO MPEACTABISIIOTCS PU-
CKM H€ TOJIbKO C TOYKHU 3peHus1 HecoBepiueHcTBa M, HO 1 B yacTu onucaH-
HBIX BbIII€ BO3MOXHOCTEM).

Ha ceroaHsiiuHuit 1eHb 1eJib OOyYEHMS B BBICILIEH LIKOJIE 3aKJII0YAETCS He
MPOCTO B AOCTUXKEHUU CTYAEHTAMU aKaJeMUYECKUX PEe3yJIbTaTOB, HO U B pa3-
BUTUU JUYHOCTH, COLIMATU3ALNN, DOPMUPOBAHUU MUPOBO33peHU. ONTUMMU -
3alMs Mmpolecca MoJydeHusl 3HaHUM cTyaeHTamu ¢ nomoiisio MU, ¢ onHoi
CTOPOHBI, MMO3BOJISIET OCBaMBaTh OOJbIINI 00beM MH(pOpPMALIMU, HO C IPYyroi
CTOPOHbI, MOXXET OIPaHUYUTh (POPMUPOBAHUE MBICIUTEIbHBIX ONEpalil 110
MOHUMaHUIO, MOJYYEHUIO U CO3IaHMI0 HOBOTO 3HaHUs. OcoOy0 3HAUMMOCTh
aTa mpobJjieMa MpUOOpPETaeT B CUCTEME OCHOBHOIO BBICUIETO OOpa3OBaHMS.
OnucaHHbIE BhILIE ITperumyliecTBa npumeHeHuss MU B nesiteibHOCTH 00yvato-
IIMXCS MOTYT TaKXe CTaThb MPEISATCTBUEM TSI PA3BUTUSI CUCTEMHOIO MBIIILIE-
HUS U CAMOCTOSITEJIbHOCTU B MIPUHSITAM PELLIEHUIA.

Ha HavyanbHOM 5Tare 00ydyeHMs B BbICHIEH IIKOJIE€ BAXKHOE MECTO OTBOAUT-
Csl pa3BUTUIO IMYHOCTHU CTyIeHTa. HOBbIE TEXHOJIOTMM caMU MO cede KaK Cpeji-
CcTBa OOYYEHHMSI MOTYT BbI3bIBATh KaK CTPECCOBBIE CUTYallMU, TAK U UHTEPEC Y
CTYJIEHTOB, MOBBIIIATh MOTUBALIMIO K BBIMOJHEHUIO 3agaHuii. OgHako Oosee
BaXKHBIM MpeAcTaBiisieTcsl GOpMUPOBAHUE MCCIIEI0OBATEILCKOTO JTI0OOMBITCTBA
K colepXaHHI0 O0OydyeHUsI U OCBauBaeMoOil mpodeccruu, a He TOJAbKO K Cpe-
CTBaM OCBOEHUS 3HAHUM. 31ech CaeayeT OTMETUTb, YTO JaHHbI BOMPOC, KO-
HEYHO, TpeOyeT OTAECIbHOI0 00J1ee AeTaIbHOTO PACCMOTPEHMSI U OCMBICTICHUSI.
Tem He MeHee, «1MGppoBU3aLIMs B JaHHOM KOHTEKCTE BBICTYIAET TEM YCIOBU -
€M, KOTOpO€ onpeaessieT METOAbI U CpeICTBa OOyUYEeHUSI, POJIM TIperoJaBaTesist
B CHUCTEME OOpa3oBaHMWs, MEXaHM3Mbl ONTUMU3ALMMU Mpoliecca OOy4eHUs»
[14, c. 5].

[TockonbKy moKa He CYyIIECTBYET YHUBEPCATbHBIX OOIIENPUHSATHIX ITOIX0-
0B K uHTerpauuu M B paznnuHble MTHCTUTYThI Y€JI0BEUYECKOM XMU3HU, C TO-
MOIIBIO KOTOPBIX YIAJTOCh Obl 00ECTIEYUTH TTOJHYIO peaan3aluio MOTEHIIMAaIa
MU nipu MUHMMAaBHBIX U3IEPXKKaX B BUAE OTPULIATEIbHBIX ICUXOJOTMYECKUX
MOCHEACTBUM IJIs1 YeJI0BeKa B paMKax U@ poBoit 00pa3oBaTeIbHOM c(pepbl, TO
HEOO0XOIMMO TIIATEIbHOE U3yYeHUEe TEKYILIUX peaKklnil CyObeKTOB 00pa3oBa-
TEJIHOTO TPOIIecca COBPEMEHHOTO By3a. Ha OCHOBe TeopeTHueCcKOoro aHaan3a
JIAHHOM TeMbl, MPOBEACHHOIO 3KCIIpecC-0Mpoca CyObEeKTOB 0OOpa3OBaHUs,
YCTAaHOBJIEHUSI TPUYMHHO-CJIEACTBEHHBIX CBSI3€H, MO3BOJISIIOLIMX OLIEHUTD Te-
Kylllee COCTOSIHME 00pa3oBaTesibHON C(epbl OTHOCUTEIHLHO MOBCEMECTHOIO
BHeApeHUus: Bo3MoxHocTeit UM, n HaGaoneHWA Mbl TIPUXOAUM K PSIAY BbI-
BOJIOB:

1. CyobekTaMu 00pa3oBaHus By3a MTOBCEMECTHO OTMEUaeTCsl pacipocTpa-
HeHue MM u nipusHaeTcsi HEOOXOAUMOCTb U HEU30EXKHOCTh €r0 BHEJAPEHUS
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B 0Opa3oBareibHbIN Mpolecc. B OCHOBHOM, CTYyI€HTHI ITO3UTUBHO OLIEHUBAIOT
nocnenctBust uHterpaunu MMM B By3e. IlpenomaBaTenu, XOoTd M HAYMHAIOT
CcMOTpeTh Ha BHenpeHue MM mo3uTruBHO, yalle BCero CKJIOHHbI COMHEBATHCS B
pe3yJbTaTax MHTerpalu B 10JTOCPOUYHOM MepcrekTrBe 0€3 Cephe3HOro aHa-
JIMTUYECKOTO MOAX0/a K MOJyYEHHBIM JaHHBIM.

2. Bricokast mpodeccruoHanibHas 3arpy>k€HHOCTb IperoaaBaTeieii U oT-
CYTCTBHME JOCTYITHbIX ICTOYHUKOB aKTyaJIbHOI MH(OpMALIMU PO MOTECHLIMA
npuMeHeHUss MM B BeIc1Iel IIKOJIE OKA3bIBAIOT HETAaTUBHOE BJIMSIHUE HA CYOb-
€KTOB 00pa30BaTeIbHOTO Mpoliecca.

3. IlpenonaBarenu CKJIOHHBI M30eraTb HOBOBBEICHMIA, OTKA3bIBasICh OT
HOBBIX HU(MPOBBIX UHCTPYMEHTOB U PECYPCOB B MOJIb3Yy CTAPbIX MOHSITHBIX B3a-
UMOJIEMICTBUI CO CTyICHTaAMMU.

4. Ha HacTos1Mii MOMEHT HanboJjiee NepCreKTUBHBIM YPOBHEM BBICILIETO
o0pa3oBaHus 11 TpuMeHeHus TexHojoruu MU ¢ Touku 3peHus ero uelei
BUJUTCS TOMOJHUTEIbHOE 0Opa3oBaHUE.

3akimouenne. JlonoaHUTEIbHOE 00pa3oBaHUe, OpraHM30BaHHOE B (hopme
MOBbIIIEHUS KBATU(UKALMU, CTAXKMPOBKHU WU MEPENOATOTOBKU, B TOM UUCJIE
TaKMX MporpaMM ¢ NpucBoeHueM KBanudukauuu «IIpenogasarensb» u «Ilpe-
nojaaBaTesib BbICHIEH IIKOJIbl», KOTOPbIE COXPAHSIOT aKaJeMUYecKylo pyHaa-
MEHTAJIbHYIO TOJUTUKY YCIIEITHOTO MpernoaaBaHus ICUXOJI0ro-Ienarornye-
CKMX JMCLMIUIMH Ha TMpOTsSsKeHWU OoJiee ABYX € JIMIIHUM JecsiTKa JIET,
HaIlpaBJEHO B IEPBYIO OYepe/ib Ha MPUOOpEeTEHME 0OyJaIOIIMMUCI KOHKPET-
HbIX YMEHUI U HaBBIKOB, HEOOXOAUMBIX /IS PO EeCCUOHATBHOM NesITEIbHO-
cTh. Mbl BUIUM, YTO ONITUMM3ALIMIO 0Oy4YeHMST BO3MOXKHO peaain30BaTh 3a CUET
MU, 1. e. cokpalieHus BpeMEHM Ha MOUCK JIMTepaTypbl, HaydYHbIe 0030pbl, MTO-
CTaHOBKY KOHKPETHBIX 33/1a4, OpraHU3a1[1I0 KOMMYHUKAILIMU C O0yYaloIIUMK-
csl, TO3TOMY UMEHHO AOIOJHUTEIbHOE 00pa3oBaHNe MOXET pacCMaTPUBATLCS
KaK aKkTyaJibHas1 00J1aCTh MUCCAEA0BAHUS Y UCITOJIb30BaHUs TexHoaoruu M.

Ha nporpamMmbl nepenoAroTOBKM M IOBBIIIEHUS KBaJM(pUKALUU Yallle
MPUXOIAT CAYIIATeIM, paHee MOoJIyyuBIlKe IpodeccuoHaibHOe 00pa3oBaHue
1 OCBOMBIIKE 0a30BbI€ OINEpallU B pabOTe ¢ YYEOHBIMU U HAYYHBIMU MATEPU -
agamu. OnTumusalvs oOydyeHMs] B JaHHOM cllydyae MpeacTaBJISIeTCsl OIpaB-
JAHHOWM, TaK KaK MO3BOJISIET COCPEIOTOYUTh BHUMaHHE OOYYaroIIMXCS Ha
MpeIMETHON 00JIaCTU, TOCTUXKEHMSIX COBPEMEHHOM HayKUW, OCMBICJIIEHUU pe-
3yJIbTaTOB HAyYHOM AESITEIbHOCTU B KOHTEKCTE CBOEI MPOodeCcCUOHaIbHOM Jie-
gateabHOCTU. [loa 1eneHanpaBieHHbBIM PYKOBOACTBOM MperoaaBaTesieii mpu-
MeHeHue TexHonoruii M B paMkax 10MOJTHUTEIbHOIO 00pa30BaHM s TO3BOJIUT
OpraHu30BaTh 3a 00Jiee KOPOTKUI CPOK OCBOEHUE OOJIBIIEr0 KOJIMYECTBA Ma-
Tepuaja, oTpadoTaTh MOJYYEHHbIE 3HAHUS Ha MPaKTUKe, CDOPMUPOBATH KOM-
IUIeKC yMeHuil. B HacTosl1iee BpeMsi cucTemMa 1I0NOJTHUTEILHOTO 00pa30BaHMs
MpeACTaBIsIeTCs HauboJjee MePCHeKTUBHOMN JISI U3YyUYEeHUST MOJOXKUTEIbHOIO
BaustHUS TexHoJioruii MM Ha npouecc oOyyeHUs U oBiaaeHus: npodeccruo-
HaJIbHBIMU KOMMETEHLIMSIMU.
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MpbI yacTo oTmMeuyaeM, 4YTo 0Opa3oBaHUE JOKHO ObITh OpPUEHTUPOBAHO Ha
MorcK (hOpM 1M METOJIOB MHIUBUyaI3allM O0yYEeHUST U BOCITUTAHUSI, TIO3BO-
JISTIONIMX JOCTUYh MaKCHMMAaJIbHOTO pe3yjibTaTa y KaxXJIoro o0yyarollerocs.
B cBsI3M ¢ aTUM, ucclieays B pa3IMyHbIX aclleKTax TeMy WHAMBUIYaJIbHOM 00-
pa30BaTeNbHON TPAaeKTOPUM, Mbl CUMTA€M, UYTO OHA SBJSIET COOOM OCHOBY
CyOBbEKTHOI0 00pa3oBaTeIbHOIO MaplIpyTa, (TpaHC)(popMUpoOBaHKUE KOTOPOTO
MPOUCXOAUT Ha MepeceyeHUM Habopa TeHIAEHLIMI, CTAaHOBJIEHUSI U Pa3BUTHUS
CHUCTEMBI LICHHOCTEN, CITOCOOCTBYIOIINX CAMOPEAIU3AllMU U CAMOAKTyalIn3a-
muu. MU pacmmpsier obpa3oBaTebHbIE BO3MOXHOCTH, ITOMoOras o0Oydaro-
LIMMCS TIPOJBUTAThCS B pa3IMUHbIX TpaeKTOpUsX pa3BuTus. [1pu 3TOM BaxkHO
YUMTBIBAaTh PUCKU, CBsI3aHHBIE ¢ Mcrnoib3oBaHueM MW, u ctpeMutTbes K Mx
muHuMmu3anmu. 1o kpaitHeil Mepe, yXe ceiuyac Ha OCHOBaAaHUM MOJIyYEHHBIX
JAHHBIX BO3MOXHO HayaTh pabOTy IO CO3IaHUI0 00pa30BaTebHbBIX CTPATETHIA
¢ npuMeHenueMm MU, peurast mpobaembl, UCKIOYasd PUCKU, Mpeajiaras Bo3-
MOXHOCTH JUIs1 KOM(OPTHOM afanTaluy MperoaaBaTesieid U CTyIeHTOB K UH-
terpauu MU B BBICIIYIO LIKOJTY.
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