BECTHHUK POCCHUMCKOI'O YHUBEPCUTETA JIPYKBEbl HAPOJOB.
CEPUSA: THOOPMATHU3ALINSA OBPA3OBAHUA

2023 Tom 20 Ne 3

DOI 10.22363/2312-8631-2023-20-3
http://journals.rudn.ru/informatization-education

HayuHblii :KypHaJI
H3naercst ¢ 2004 r.

W3 nanwue 3aperncrpuposano PenepanbHoii ciryx00ii o Haxzopy B cdepe CBS3H,
HH(OPMAIMOHHBIX TEXHOJIOTHI U MacCOBBIX KoMMyHuKanuii (PockomHanzop)
Cauaereberso 0 perucrpanuu [T Ne ©C 77-61217 ot 30.03.2015 1.
Yupeaurenn: OenepanbHoe TocyapcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHE
BhIciIero oopasoBanus «Poccuiickuil yHuBepcuTeT ApyxObl HaponoB umenu [latpuca JlymymObD»

TJIABHBIM PEJTAKTOP

Tpunwikyn Baoum Banepveeuu, n0KTOp neaaroruueckux Hayk, npodeccop, akanemuk PAO, npodeccop penaprameHra
nHpopMaTHzanuu o6pazoBanus, MHcTHTYT nudpoBoro oOpaszoBanmss, MOCKOBCKHI TOPOACKOI MEIarorHIeckuil yHHBEp-
curer, npodeccop kadeapbl HHOPMAIIMOHHBIX TEXHOJIOTUH B HEPEPHIBHOM 00pa3oBaHKH, Poccuiickuii yHUBEpCHTET IPYKObI
HaponoB, Mocksa, Poccus

3AMECTUTEJIA I''TABHOI'O PEJAKTOPA

I'puzopvesa Hamanus Anamonsvesna, TOKTOP MCTOPUYECKHX HayK, IpoQeccop, 3aMEeCTHTENb AUPEKTopa YUeOHO-HAayYHOTO
HMHCTHUTYTa CPaBHUTEIBHOW 00pa30BaTeNbHOU MOMUTUKH, Poccuiickuil yHuBepcuteT apyx0bl HapoaoB, MockBa, Poccust
Cysoposa Tambana Huxonaesna, TOKTOp TeIarorMuecKnX HayK, Ipodeccop AenapraMenTa nHGopMaTH3anny oopa3oBa-
Hus, MHCTHTYT nudpoBoro oOpasoBanus, MOCKOBCKHIA FOPOJICKO# Nearornyeckuii yausepcuter, Mocksa, Poccust

YIEHBI PEJAKIIMOHHOM KOJUIETUHA

bepxumoaes Kamanoex Meiipoexosuu, TOKTOp MEarorHieckux Hayk, npodeccop, npodeccop kapeapsl KOMIBIOTEPHBIX
Hayk, MexIIyHapOIHBII Ka3aXCKO-Typenkuii yauBepcuteT uMenn X.A. Slcasu, Typkecran, Kazaxcran

Buoaiivexos Ecen blxknacosuy, TOKTOp NenarorndecKux Hayk, Ipodeccop, 3aBenyrommuii MexayHapoaHo! HayqHO# aboparo-
pueit mpobneM MHpopMaTH3aLuu 00pa30oBaHUsI U 00pPa30BATENIBLHBIX TEXHONOTHiM, Ka3axckuii HalMOHANBHBIN Heaaroruye-
cKuil yHuBepcuTeT umMeHu Adas, Anma-ATta, Kasaxcran

TI'puzopves Cepeeit I'eopzuesuu, nipodeccop, TOKTOp TEXHHYECKHMX HayK, wieH-KoppecnonaeHT PAO, mpodeccop nemapra-
MeHTa MH(GOPMATUKH, YIIPABICHUS U TEXHOIOTUI, MOCKOBCKHI TOPOJICKOM Melarornyeckuii ynusepeuteT, Mocksa, Poccust
3acnasckan Onvea FOpvesna, NOKTOp TIeNarOrHuecKux Hayk, podeccop, HaydHbIH PyKOBOAUTENb JeHapTaMeHTa HH(OPMATH3AIIN
obpasoBanust, UHCTHTYT 1idpoBoro o6pazoBanusi, MOCKOBCKHIT TOpOJICKOH Hefarornueckuii yausepeuret, Mocksa, Poccus
Henamves Onez Bnaoumupoeuu, NOKTOp TEXHMYECKHX HayK, npodeccop, mpopekTop, MOCKOBCKHI TOCYAapCTBEHHbIH
cTpouTenbHbIN yHUBepcuTeT, Mocksa, Poccus

Kosauesa Eszenusa, PhD, nouent, YHuBepcurer 6ubnmoTexoBeeHus 1 nHGopManroHHbIx TexHonoruit, Codust, boarapus
Kopnunoe Bukmop Cemenosuu, xanauaatr (Gpu3HKo-MaTeMaTHUECKUX HayK, JOKTOp HENarorHuecKux Hayk, mpodeccop
JenapraMeHTa HH(opMaTu3auu oopazosanust, MTHCTHTYT nudpoBoro odpasoBaHus, MOCKOBCKHUIT TOPOJICKOM Iefarormde-
ckuit yauBepcuret, Mocksa, Poccust

Jlagonen Apu, noxrop Hayk, npodeccop GH3UKH U XUMUH, HAYaTbHHUK OT/eNa IeJarorIIecKoro 00pa3oBaHus, Y HUBEPCH-
TeT XeNbCUHKH, XeIbCUHKU, DUHIISTHINUS

Hockoé Muxaun Banepuanosuu, noxtop GU3MKo-MaTeMaTHYECKUX HayK, npodeccop, npodeccop kadenpsl NPUKIATHON
HH(OPMATHKU U KOMIIBIOTEpHOH Ge3omnacHocTH, Cubnpckuii henepansublii yauBepeutet, KpacHospek, Poccus

Cobonesa Enena Bumanvegna, KaHIAUAT TEArornyecKix HayK, JOLEHT Kadeaphl HU(POBBIX TEXHOIOTHil B 0Opa3oBa-
HuUM, Batckuii rocygapctBeHHslil yausepcuret, Kupos, Poccus

@omun Cepeeit, xanauat (GU3NKO-MaTEMaTHIECKUX HayK, mpodeccop JIernapTaMeHTa MaTeMAaTHKH U CTaTHCTUKH, YHH-
Bepecuret mrara Kanupopuus, Yuko, CILIA

Xv103 /Dicoann, npodeccop, wien FOHECKO, nupexrop LienTpa oTkpsiToro ooyuenus, Koponesckuii ynusepcurer ben-
¢acra, beadact, Bennkobpuranus

1epoamuix Cepeeii Bukmoposuy, TOXTOp NIEJArOTHYECKHIX HAYK, Ipodeccop, mpodeccop kadeapbl MaTeMaTHKU 1 METOJIMKH ee TIpe-
TIOJJaBaHNsI, HCTIONHSIONINI 00s3aHHOCTU pekTopa, Enerkuii rocynapcrBenHbIil yauBepcuteT uMenu . A. bynnna, Ener, Poccnst



BectHuk PYJIH 2023 Tom20 Ne3
Cepusi: UHOOPMATU3ALMS
OBPA30BAHUS

http://journals.rudn.ru/informatization-education

BECTHUK POCCUICKOT'O YHUBEPCHUTETA JIPYKBbI HAPOJIOB.
CEPUSA: UTHOOPMATU3BALINSA OBPA3OBAHUS

ISSN 2312-8631 (Print); ISSN 2312-864X (Online)

4 BbIITyCKa B I0J] (€KEKBAPTAJILHO).

SI3BIKH: PYCCKUH, aHTITUHACKUI.

BxoauT B nepeueHs perieH3UpyeMbIX HaydHbIX u3tanuii BAK PO.

Marepuaisl xypHana pasmeniatorcs Ha miatdopmax PYHIL na 6aze Hayunoii snexktponnoit 6udnmorexkn (HO5), DOAJ,
Cyberleninka, Ulrich’s Periodical Directory, WorldCat, East View, ERICH Plus, Dimensions.

Llenb n TemaTuka

ExexBapTanbHblil HAY4YHBIH peLIEH3UPYEMBI JKypHAI 10 mpodieMaM UH(OpMaTH3aluu oOpa3oBaHus «BecTHuK
Poccuiickoro yHuBepcurera apyx0sl Haponos. Cepust: Mudopmaruzanus odpa3oBanusi» usnaercs: PoccuiickuM yHUBepcH-
TETOM ApYkO0bI HapooB ¢ 2004 roxa.

Lenp xypHana — myOJIHKaLUs OPUTHHANBHBIX CTAaTel, COASPIKALUX PE3yJIbTAaThl TEOPETHUICCKUX, AaHATUTUYECKUX
1 OKCIICPHMEHTAIIbHBIX HCCIEN0BAaHUH 3()(EKTHBHOCTH POCCHUCKHX H 3apYyO€KHBIX IOJXOHOB K HCIIOIb30BAHUIO COBPE-
MEHHBIX HH(POPMAIMOHHBIX U TEJICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHI Ha BCEX YPOBHSIX CHCTEMBI 00pa30BaHusL.

Ha crpannnax >xypHaia onvchiBatoTest 3(eKTHBHbIE IPUEeMBbI CO30AHMS LIM(POBBIX 00pa30BaTEBHBIX PECypcoB, GopMupoBa-
HUs 1I(POBOH 00pa3oBATENIbHOI CPeibl, PA3BUTHS MCTAHIMOHHOTO, CMELIAHHOTO U NIEPEBEPHYTOr0 00y4eHH s, HHOpMATH3ALMI
MHKIIIO3UBHOTO 00Pa30BAHILS, EPCOHATI3ALIMN NIOATOTOBKH CTYZCHTOB H INKOJIBHUKOB Ha OCHOBE IPHMEHEHII IA(DPOBBIX TEXHOOTHIL.

IIyGnukyeMble cTaTbU COAEPIKAT IPOBEPEHHBIC TEOPHEH U MPAKTUKOH PEKOMEHJALMH 110 OATOTOBKE U IIePenoa-
TOTOBKE IEJaroroB K OCYIIECTBICHUIO HMPOGECCHOHAIBHON NEATENbHOCTH B YCIOBHSX IT00AIbHOTO M HOBCEMECTHOIO
HCTIONB30BAHMS TAKUX HOBEHIINX TEXHOJIOTUi, KaKk LU(POBOE MOIEINPOBAHUE, HHTEPHET BELIeH, HCKYCCTBEHHBIH HHTEN-
JIeKT, OoJplIMe qaHHble, TH(PPOBas pOOOTOTEXHUKA, IMMEPCUBHBIX, THIIEPMEANA U Ipyrux TexHonoruid. Ocodoe BHUMa-
HHE yIeJIeTCs HCCIISOBAHHIO aBTOPCKHUX COZICPIKaHHsl, METOJIOB H CPEICTB 00y4eHHUs HH(pOpPMATHKE.

OcCHOBHBIE TEMATHIECKUE Pa3IeIIbl:

— MeJjaroruka U JUAaKTHKa HHPOPMAaTH3ALNH,;

— pa3paboTKa y4eOHBIX IIPOrpaMM U dIEKTPOHHBIX PECYpPCOB;

— rI00ANIbHBIEC aCHEKThl HH(POpMATH3aLHU 00pa30BaHHM;

— nudpoBas oOpazoBaTebHas cpena;

— IUCTAHI[MOHHOE, CMEIIAHHOE U NEPEBEPHYTOE OOYUCHHE;

— nu(pOoBbIC TEXHOIOTHH B HHKITIO3UBHOM 00pa30BaHUH,

— BIIMSIHUE TEXHOJIOTHI Ha Pa3BUTHE 00pa30BaHUs;

— FOTOBHOCTH HEJAaroroB K HH()OpMaTH3aIIUH;

— MEHEDKMEHT 00pa30BaTeNbHBIX OpraHu3alHii B HTHPOPMAIHOHHYIO JIIOXY;

— o0yueHune nHdpopmaTHke.

XKypHnan azpecoBaH MHPOBOIl Hay4HOIl OOIIECTBEHHOCTH, UCCIIEI0OBATENSAM, NIPENOaBaTeNIsIM B cepe nHpopMa-
TU3aHUU 00pa30BaHNUs, IEJar0TaM, YIUTEIISIM H JOKTOPAHTaM.

Brutouen B Iepedens perieH3npyeMbIX Hay4dHbIX u3gannii BAK npn MunHCTEpCTBE HayKH M BBICIIEro 00pa3oBa-
Hust PO no cnenuansHocTsaM: 5.8.1. OOmas neparoruka, HCTOpUs EJaroruky u oopazosanust; 5.8.2. Teopus U MeToanka
00y4eHHs: ¥ BOCIUTaHUs (110 YPOBHAM U 061acTsM o0pa3oBaHusi); 5.8.7. MeTOIONOr | U TEXHOIOTHS MPO(ECCHOHATEHOTO
00pa3zoBaHuUsI.

Penakrop FO.A4. 3aukuna
KommnbrorepHas Bepctka FO.A. 3auxunoil

AJnpec pegakuumn:
Poccuiickas ®eneparms, 115419, Mocksa, yin. OpmKoHUKUA3E, 1. 3
Ten.: +7 (495) 955-07-16; e-mail: publishing@rudn.ru

Anpec peJaKIMOHHOM KOJICTHH KypPHAaIa:
Poccuiickas ®enepanns, 117198, Mocksa, yn. Mukinyxo-Maknas, . 10, xopi. 2
Tem.: +7 (495) 434-87-77; e-mail: infoeduj@rudn.ru

Tloamucano B medars 22.09.2023. Boixox B cet 29.09.2023. ®opmar 70x108/16.
Bymara odcetHas. [Teuats odcernas. I'apautypa «Times New Romany.
Ve meu. 1. 8,92. Tupax 500 ox3. 3aka3 Ne 1120. I{ena cBoGoaHAS.

denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00Pa30BaTeNbHOE YIPEKACHNE BBICIIETO 00pa30BaHHs
«Poccuiickuil yHUBepCcHTET ApYyxKObI HapogoB uMmeHu [latpuca JlymymObI»
Poccuiickas denepanns, 117198, Mocksa, yi. Mukiyxo-Makiasi, 1. 6
Ortnevatano B tunorpapun UIIK PYIH
Poccuiickas ®enepanus, 115419, Mocksa, yi. OpaxkoHUkuaze, 1. 3
Temn. +7 (495) 955-08-74; e-mail: publishing@rudn.ru

© Poccuiicknii yHuBepcHuTeT OpyXObI HaponoB umeHH Ilatpuca Jlymym6s1, 2023



RUDN JOURNAL OF INFORMATIZATION IN EDUCATION

2023 VOLUME 20 NUMBER 3

DOI 10.22363/2312-8631-2023-20-3
http://journals.rudn.ru/informatization-education

Founded in 2004
Founder: PEOPLES’ FRIENDSHIP UNIVERSITY OF RUSSIA NAMED AFTER PATRICE LUMUMBA

EDITOR-IN-CHIEF

Vadim V. Grinshkun, Doctor of Pedagogical Sciences, Professor, Academician of the Russian Academy of Education,
Professor of the Department of Informatization of Education, Institute of Digital Education, Moscow City University,
Professor of the Department of Information Technologies in Continuing Education, RUDN University, Moscow, Russia

DEPUTY CHIEF EDITORS

Nataliya A. Grigoreva, Doctor of Historical Sciences, Professor, Deputy Director of the Educational-Scientific Institute
of Comparative Educational Policy, RUDN University, Moscow, Russia

Tatyana N. Suvorova, Doctor of Pedagogical Sciences, Professor of the Department of Informatization of Education, Insti-
tute of Digital Education, Moscow City University, Moscow, Russia

EDITORIAL BOARD

Kamalbek M. Berkimbayev, Doctor of Pedagogical Sciences, Professor, Professor of the Department of Computer Sciences,
Khoja Akhmet Yassawi International Kazakh-Turkish University, Turkistan City, Kazakhstan

Esen Y. Bidaybekov, Doctor of Pedagogical Sciences, Professor, Department of Informatics and Informatization of Educa-
tion, Abay Kazakh National Pedagogical University, Almaty, Kazakhstan

Sergei Fomin, Professor, Department of Mathematics and Statistics, California State University, Chico, United States
Sergey G. Grigorev, Doctor of Technical Sciences, Full Professor, corresponding member of the Russian Academy of Edu-
cation, Professor of the Department of IT, Management and Technology, Moscow City University, Moscow, Russia
Joanne Hughes, Professor, member of UNESCO, Director of the Center of Open Training, Royal University of Belfast,
Belfast, United Kingdom

Oleg V. Ignatev, Doctor of Technical Sciences, Full Professor, Vice-Rector, Moscow State University of Civil Engineering,
Moscow, Russia

Viktor S. Kornilov, Candidate of Physical and Mathematical Sciences, Doctor of Pedagogical Sciences, Full Professor,
Professor of the Department of Informatization of Education, Institute of Digital Education, Moscow City University,
Moscow, Russia

Eugenia Kovatcheva, Associate Professor in Informatics and ICT Applications in Education, State University of Library
Studies and Information Technologies, Sofia, Bulgaria

Jari Lavonen, D.Sc., Professor of Physics and Chemistry, Head of the Department of Teacher Education, University
of Helsinki, Helsinki, Finland

Mikhail V. Noskov, Doctor of Physical and Mathematical Sciences, Full Professor, Professor of the Department of Applied
Informatics and Computer Security, Siberian Federal University, Krasnoyarsk, Russia

Sergey V. Shcherbatykh, Doctor of Pedagogical Sciences, Professor, Professor of the Department of Mathematics
and Methods of its Teaching, Acting Rector, Bunin Yelets State University, Yelets, Russia

Elena V. Soboleva, PhD in Pedagogical Sciences, Associate Professor of the Department of Digital Technologies in Educa-
tion, Vyatka State University, Kirov, Russia

Olga Yu. Zaslavskaya, Doctor of Pedagogical Sciences, Professor, Scientific Director of the Department of Informatization
of Education, Institute of Digital Education, Moscow City University, Moscow, Russia



RUDN Journal 2023 Vol.20 No3
of Informatization
in Education http://journals.rudn.ru/informatization-education

RUDN JOURNAL OF INFORMATIZATION IN EDUCATION
Published by the Peoples’ Friendship University of Russia
named after Patrice Lumumba (RUDN University)

ISSN 2312-8631 (Print); ISSN 2312-864X (Online)

Publication frequency: quarterly.

Languages: Russian, English.

Indexed in Russian Index of Science Citation, DOAJ, Cyberleninka, Ulrich’s Periodical Directory, WorldCat, East View,
ERICH Plus, Dimensions.

Aim and Scope

The quarterly scientific reviewed journal on education informatization problems RUDN Journal of Informatization
in Education is published by the Peoples’ Friendship University of Russia named after Patrice Lumumba (RUDN Univer-
sity) since 2004.

The aim of the journal is to publish original scientific papers that report theoretical, analytical and experimental
studies on the effectiveness of Russian and foreign approaches of using contemporary information and communication
technologies in all levels of education.

The journal scope covers the whole spectrum of EdTech landscape, including curriculum development and course
design, digital educational environment, distance, blended and flipped learning, digital technology for inclusion, ICTs
and personalized learning for students and high-school children.

The published papers cover theory-based, practice-proven recommendations for teacher training and retrai-
ning programmes aim to develop skills in using digital modelling, internet of things, artificial intelligence, big data, robo-
tics, immersive and hypermedia solutions and other technologies. There is a particular focus on teaching methods
for computer science.

Main thematic sections:

— pedagogy and didactics in informatization;

— curriculum development and course design;

— informatization of education: a global perspective;

— digital educational environment;

— distance, blended and flipped learning;

— digital technology for inclusion;

— evolution of teaching and learning through technology;

— ICT skills and competencies among teachers;

— management of educational institutions in the information era;

— teaching computer science.

The journal for the world scientific community: researchers, EdTech teachers, educators, doctoral students.

Copy Editor lu.A. Zaikina
Layout Designer lu.A. Zaikina

Address of the editorial office:
3 Ordzhonikidze St, Moscow, 115419, Russian Federation
Tel.: +7 (495) 955-07-16; e-mail: publishing@rudn.ru

Address of the editorial board of RUDN Journal of Informatization in Education:
10 Miklukho-Maklaya St, bldg 2, Moscow, 117198, Russian Federation
Ph.: +7 (495) 434-87-77; e-mail: infoeduj@rudn.ru

Printing run 500 copies. Open price.

Peoples’ Friendship University of Russia named after Patrice Lumumba
6 Miklukho-Maklaya St, Moscow, 117198, Russian Federation

Printed at RUDN Publishing House

3 Ordzhonikidze St, Moscow, 115419, Russian Federation
Tel.: +7 (495) 955-08-74; e-mail: publishing@rudn.ru

© Peoples’ Friendship University of Russia named after Patrice Lumumba, 2023



BecTtHuk PYH 2023 Tom 20

Ne 3

Cepusi: AHOOPMATU3ALNA

OBPA3OBAHVS http://journals.rudn.ru/informatization-education

COJEPKAHUE

rNMOBAJIbHBIE ACNMEKTbl UHOOPMATU3ALIMU OBPASOBAHUA
Apo6biwesa U.B., Apo6Gbiwes 10.A. KomnereHnmun mudpoBoil SKOHOMHUKH:
OTIBIT U ATAINbBI POPMHUPOBAHUS Y CTYIAECHTOB BY3OB .\vvinrinrenrerenranrannannennens

Kantepes A.U. BbI30BbI T€HEPATUBHOIO UCKYCCTBEHHOTO MHTEIIEKTA JJI CU-
CTEMBI BBICHIETO OOPABOBAHMS .. e.euvenetenentetent ettt etene et et eeeeateteeeneneenenes

OBYYEHUWE UHPOPMATUKE

Levchenko 1.V., Sadykova A.R., Kartashova L.l., Merenkova P.A.
Teaching artificial intelligence in secondary school: from development to practice
(O6yuenne TEXHOIOTMH MCKYCCTBEHHOTO HMHTEJLIEKTAa B 00II€00pa3oBaTeIbHOM
IIKOJIC: OT Pa3PA0OTKHU IO TIPAKTHKI) .. ..eueneresenenenenenenenenaneneneneneneneanannns

PA3PABOTKA YYEBHbIX MPOrPAMM U SJIEKTPOHHbIX PECYPCOB
JintBak E.I'. Meronnka 00ydeHHs MOETUPOBAHUIO AEATETFHOCTH MPEIPUATHS
B paMKaXx AUCUUILIHHBL «[IpoekTHpoBaHue HHPOPMAITUOHHBIX CHCTEM) ...........

CrenaHoB A.l'., Kocmayes B.M., Mockanesa O.WU. Briuucisembie BOIIPOCHI
Moodle kak cpeaCcTBO POBEPKU 3HAHHM B YMEHUHM «...uvevreeeeenanineneenennnnnnn

BJIMAHUE TEXHOJ1IO0M'M HA PABBUTUE OGPA30OBAHUS

Marfina V.E. Prospects of integration of virtual assistants in the process of teaching
speaking to the beginner learners of the Japanese language (ITepcriekTHBEI BHE -
PCHUA TCXHOJIOIMU I'OJIOCOBBIX IMOMOIIHUKOB IIPpH O6y'-IeHI/II/I TOBOPCHUIO HA ATOH-
CKOM S3bIK€ HA HA4YAaJIbHOM ypOBHe) ......................................................

Ascheulova A.V., Gribkov D.N., Mamaeva E.A., Nimatulaev M.M. Using
3D-modeling to improve the quality of bachelors’ training in the field of socio-
cultural activities (Ipumenenue 3D-MoaeTMPOBAHUS ISl MOBBIMICHHUS] KA4eCTBa
MIOJITOTOBKH GakaaBpoB B chepe COIMOKYIBTYPHOM AEATENBHOCTH) ...............

ANCTAHUMNOHHOE, CMELWAHHOE U NEPEBEPHYTOE OBY4HEHUE
BykataeBa A.B., OB4yapoB A.B. Y 10BI€TBOPEHHOCTh KAYECTBOM JUCTAHLMOHHOTO
00pa3zoBaHUs B METUITMHCKOM BY3€ B IEPHOJT KAPAHTHHHBIX MEPOTIPUATHH .......

255

265

281

294

305

316



RUDN Journal 2023 Vol.20 No3

of Informatization
in Education

CONTENTS

INFORMATIZATION OF EDUCATION: A GLOBAL PERSPECTIVE
Drobysheva I.V., Drobyshev Yu.A. Digital economy competencies: experience
and stages of formation among university students ...............ccooooiiiiiiinn..

Kapterev A.l. Challenges of generative artificial intelligence for the higher
BAUCALION SYSTEM L.\t

TEACHING COMPUTER SCIENCE
Levchenko L.V., Sadykova A.R., Kartashova L.l., Merenkova P.A. Teaching
artificial intelligence in secondary school: from development to practice ..........

CURRICULUM DEVELOPMENT AND COURSE DESIGN
Litvak E.G. Teaching methodology for modeling the activities of company
within the discipline “Design of information systems” ..................coovviiienn

Stepanov A.G., Kosmachev V.M., Moskaleva O.l. Moodle calculated
questions as a means of testing knowledge and skills ..........................oll.

EVOLUTION OF TEACHING AND LEARNING THROUGH TECHNOLOGY
Marfina V.E. Prospects of integration of virtual assistants in the process of teaching
speaking to the beginner learners of the Japanese language ...........................

Ascheulova A.V., Gribkov D.N., Mamaeva E.A., Nimatulaev M.M. Using
3D-modeling to improve the quality of bachelors’ training in the field of socio-
cultural aCtiVItIeS .......... ..o

DISTANCE, BLENDED AND FLIPPED LEARNING
Bukataeva A.B., Ovcharov A.V. Satisfaction with the quality of distance
education at a medical university during quarantine measures ........................

http://journals.rudn.ru/informatization-education

241

255

265

281

294

305

316



.’ 2023 Vol.20 No3 241-254
Becthuk PYAH. Cepua: UndopmaTusaums o6pasosaHus http://journals.rudn.ru/informatization-education

.i RUDN Journal of Informatization in Education ISSN 2312-8631 (Print); ISSN 2312-864X (Online)
/

I'JIOBAJIBHBIE ACIIEKTEI
NHOOPMATU3ZALNN OGPA3OBAHUA

INFORMATIZATION OF EDUCATION:
A GLOBAL PERSPECTIVE

DOI: 10.22363/2312-8631-2023-20-3-241-254
EDN: EMYPKJ

YK 004.021:378.1
HayyHasa ctaTtbs / Research article

KomneteHuun undppoBoimn 3KOHOMUKU:
OonbIT N 3Tanbl POPMUPOBAHNA Y CTYAEHTOB BY30B

N.B. IpoosimeBa’”, F0.A. /Ipo0bien

Kanysicckuii punuan @Quuarcosoeo ynusepcumema npu Ipasumenscmee Poccutickoti @edepayuu,
Kanyaa, Poccuiickas ®@edepayus

drobyshev.yury2011@yandex.ru

AunHoTtauus. [locmanoexa npodnemvi. B COOTBETCTBUH C HEISIMU U TTOKa3aTeIsIMHU (he-
JepallbHBIX MPOEKTOB BEAyIIas poib B ()OPMHUPOBAHHWH KITFOUEBBIX KOMIIETEHIIMH IU(PPOBOI
SKOHOMHKH OTBOJAUTCS YUPEXKICHUSIM CHCTEMBI CPEIHEero oOIero, npodecCHOHaIBHOTO 00-
pa30BaHUs U JOMOJIHHUTENbHOTO 00pa3oBanus. st hopMupoBaHus HUPPOBBIX KOMIIETCHIUIH
B 00JIACTH CO3JaHMUS aJITOPUTMOB M KOMIIBIOTEPHBIX IIPOTPAMM B Psific BY30B CTPAHBI CO3AaHBI
mudpossle kadenpel. Mcxons u3 3toro, akTyalbHOHW CTaHOBHTCS IpobiieMa (hOPMHUPOBAHUS
JaHHBIX KOMHeTeHHI/Iﬁ Y CTYACHTOB, o6yqa}oumxcs[ IO pa3JIMIHBIM HAIpPaBJICHUAM [OATOTOBKU,
B YCIIOBMSIX OTCYTCTBHS B By3e H(poBoii kadeapsl. Llenn uccnenoBanms — aHaIM3 CyIeCTBYIO-
IIEro OMBITa (GOPMHUPOBAHUS Y CTYACHTOB NU(POBEIX KOMIIETCHIWI B 00IACTH CO3MAHUS ajl-
TOPUTMOB M KOMIIBIOTEPHBIX MIPOTPaMM U (POPMYNHPOBKA MPEIOKEHUN 0 COBEPIIEHCTBO-
BaHHIO ATOTO Tporecca. Memoodonozus. [IpoBeneH KOMIUIEKC MEPONPHUITHH, BKIIOYAIONTHHA
aHanm3 00pPa30BaTENBHBIX MPOTPAMM ITOJOTOBKH C IEJBIO BRIABICHNS TUCLUIUINH, H3y9eHHE
KOTOPBIX O0ECIeYMBAET OBJIAJEHHE CTYJACHTaMH 3HAHMSAMH M YMEHHSMH Pa3pabOTKH aJIrOpHT-
MOB, CO3JJaHHs KOMIIBIOTCPHBIX MTPOIpaMMm, TeOpeTI/IquKHﬁ aHaJIn3 HCCJ’IG}IOB&HI/H\/’I 10 JaHHO-
My HamnpaBJICHHIO M Pa3pabOTKy METOJHYECKOrO MOJX0Aa, 00eCIeYnBaomero GopMuposa-
HUE HU(PPOBBIX KOMIETEHIUI B 00JIaCTH CO3/1aHUs AITOPUTMOB U KOMITBIOTEPHBIX IPOrPaMM.
Peszyromamui. TIpoBeneHHbIN aHaW3 mporecca GOPMUPOBAHHS Y CTYIEHTOB BY30B LU(PO-
BBIX KOMITETCHIINH, TEOPETHIECKUH aHAIN3 MCCIIEJOBAaHNH MO3BOJIHMIN BBIACIUTE M PACKPBITHI
9Tansl GOPMUPOBAHUS LUGPOBBIX KOMIETEHIUN B 001aCTH Pa3pabOTKU alTOPUTMOB M KOM-
IBIOTEPHBIX NPOTpPaMM. 3akaiouenue. AHaIH3 0Opa30BaTEIbHBIX NMPOrpaMM BY30B ITOKa3all
HEJIOCTaTOYHOCTh WX HAIIPaBJICHHOCTH HAa (DOPMUPOBaHHE NU(PPOBBIX KOMIIETCHIIUU CTYACH-
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Digital economy competencies:
experience and stages of formation among university students
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Abstract. Problem statement. In accordance with the goals and indicators of federal
projects, the leading role in the formation of key competencies of the digital economy is as-
signed to institutions of secondary general, vocational and additional education. To form digi-
tal competencies in the field of creating algorithms and computer programs, digital depart-
ments have been created in a number of universities in the country. Based on this, the problem
of the formation of these competencies among students studying in various fields of training,
in the absence of a digital department at the university, becomes urgent. The purposes of
the study are to analyze the existing experience of students' formation of competencies neces-
sary for the implementation of the national program “Digital economy of the Russian Federa-
tion” and formulate proposals for improving this process. Methodology. A set of measures was
carried out, including the analysis of educational training programs in order to identify disciplines,
the study of which provides students with the knowledge and skills to develop algorithms,
create computer programs, theoretical analysis of research in this area and the development of
a methodological approach that ensures the formation of digital competencies in the field of
creating algorithms and computer programs. Results. The analysis of the process of formation
of digital competencies among university students, the theoretical analysis of research on this
problem made it possible to identify and disclose the stages of formation of digital competen-
cies in the field of algorithms and computer programs development. Conclusion. The result of
the analysis of educational programs of universities was the conclusion about their insuffi-
cient focus on the formation of digital competencies of students. Based on the theoretical
analysis of research in the field of the formation of competencies for the creation of algo-
rithms and computer programs and their own experience, an approach to the formation of stu-
dents of this competence is proposed.

Keywords: digital competencies, educational program, content component of training
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IlocTtanoBka npo6Jembl. HanmonansHas nporpamma «lludpoBast sxoHO-
muka Poccuiickoii denepanuny», BKIIOYAONIAs IEBATh (QeIepalbHBIX MPOCKTOB,
OXBAaTBIBAIOIINX BCE HAIIPABJICHUS €€ peaju3alliy, SBISIETCS TEM KpaeyroJbHbIM
KaMHEM, KOTOPbII ONpe/esiseT NPUHIUINAIBHO HOBBIN MOAXO0/ K Pa3BUTHIO BCEX
cthep xu3Hu poccuiickoro obmectsa. Kak ykaspiBaer H.B. Ky3nenos, ogaum u3
NPETSATCTBUI HA ITyTH pean3alliy MPOrpaMMbl MOXKET OBbITh LIU(PPOBOE HEPABEHCTBO,
KOTOpPOE COCTOUT B TOM, YTO YEJIOBEK, HE OBJAACBIINNA HU(POBHIMU KOMITETEHIIH-
sIMH, OKa3bIBaCTCSl BHE OOIECTBEHHBIX cBs3ed [1]. J[Ba BXOISIIMX B MporpamMmy
benepanbubix npoekta — «Kaapsl mia nudpoBoit skoHoMUKN» U «Pa3Butue Kai-
poBoro norennuana MT-oTpacinu» — cBA3aHbI ¢ MPOOJIEMON MOJITOTOBKH KaJIpOB
Uit UG POBOIM SKOHOMHMKH. AHAIM3 33/1a4 U TOKa3aTesiel, Ha TOCTHKEHUE KOTO-
PBIX OHM HampaBJI€HBbI, 103BOJISIET TOBOPUTH, YTO peain3alys MPOEKTOB HCKIIO-
YUT BO3MOXKHOCTh HACTYIUIEHHS LU(PPOBOTO HEPABEHCTBA, MOCKOIBKY MPHOPH-
TETHOMU 3a7aueii, TpeOyIOLIel pelIeHns: Ha BCEX YPOBHAX 00pa30BaHUs, SIBISIETCS
(dhopMupoBaHue y 00ydarolmuxcs KOMIETSHIIMN ABYX T'PYII: KIIIOUEBBIX KOMIIe-
TEHIUHA TUPPOBOI SKOHOMUKU U IUPPOBBIX KOMIIETCHIUN B 00JaCTH CO3/1aHUS
AJITOPUTMOB M KOMIIBIOTEPHBIX MTPOrPaMM.

B nocnennue roael B P® Habmo1aeTcst pOCT yI€IBHOIO BECA BBIITYCKHUKOB
no MKT-nampanenusm [2]. OgHako B CBS3H ¢ OOIIUM COKpAIICHHEM YHCJIa BbI-
MIyCKHUKOB BY30B (DAKTHYECKOE MX YHMCIO CHMXKAETCS. YUUTHIBAS JaHHYIO CUTYya-
1[I0, Ha YPOBHE BBICILIEr0 00pa30BaHuUs MPEAYCMOTPEHO yBEJIUYEHHE YKciia 00y-
qaromuxcs B chepe MHPOPMALMOHHBIX TEXHOJIOTHH M CO3JaHHME MpPH By3axX —
y4acTHUKaxX IpPOrpaMMBbl CTpaTErHMYecKOro akajemuueckoro nuaepcta «lIpuo-
purer 2030» mudpoBbIX Kadeap, MpeIoCTaBISIOMUX CTYIEHTaM BO3MOXKHOCTb
MoJyyeHus: aonoiaHuTenbHol kBanupukauuu no UT-npodumio. T.A. T'unesa
Ha OCHOBE aHanM3a nojaxoaa aHanuTukoB HR-kiy6a «CKoJIKOBO» K BBIIEIECHUIO
KOMITETEHIINI ¥ HaBBIKOB IM(POBON SKOHOMHKH JI€JIaeT BBIBOJ, YTO MPOTrpaMMHu-
poBaHHe, SABJSSICH 0a30BBIM HABBIKOM, BXOJUT B IPYMILY KJIIOUEBBIX KOMIIETEH-
ui, obmux as Beex mpodeccuii [3]. Kak cienctsue, mpaBoMEpHO BO3HHKAET
BOIPOC, BO3MOXKHO JIK U KakuM 00pa3oM (OpMUPOBATH y CTYJEHTOB HHU(PPOBBIC
KOMITETEHIIMH M0 pa3paboTKe aJrOPUTMOB U KOMIIBIOTEPHBIX MPOTpamM, €Ciu
npu By3e He cozfgaHa nudposas kadenpa. Mcexons u3 Toro, 4to «MCCIEIOBAHUSL
MOTYT OCYILIECTBJISTHCS HE TOJBKO B OOJIACTH TEOPETHUYECKUX M MPAKTUYECKUX
pa3paboOTOK, HO M HOCUTh AHATUTUYECKUN XapaKTep, MOCKOJIbKY Pe3ybTaThl U3Y-
YEHUs CIIOKUBLICHCS CUTYalluH, KaK MIPABHUIIO, OKA3bIBAKOTCSA 3HAYMMBIMU JUIs OIIpe-
JICTICHUSI HAMIPaBJICHUI U BUIOB pabo™ [4, C. 287], meabio ucciie10BaAHUSI SBIISI-
€TCsl aHaJM3 CYLIECTBYIOLIEro OMNbITa (POPMHUPOBAHUS Yy CTYACHTOB IH(PPOBBIX
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KOMITETEHIIMI B 00JIACTH CO3JJaHUSI AJITOPUTMOB M KOMITBIOTEPHBIX IIporpamMM u (op-
MYJIMPOBKA MPEIJIOKEHUHN 110 COBEPLICHCTBOBAHUIO 3TOTO Ipoliecca. Y Ka3aHHBIN
aHayu3 Oy/eT IPOBOAUTHCS HA IPUMEpPE MOATOTOBKH 0aKajJaBpOB SKOHOMUKH.

Metononorus. /[y qOCTHXKEHNS yKa3aHHOW LIENU MPOBEAEH KOMILIIEKC MEPO-
MPUATHHA, BKIIIOYAIOUIMI aHaln3 00pa30BaTEIbHBIX MPOrpaMM IMOATOTOBKH CTY-
JICHTOB C LIEJIbIO BBISIBJICHUS B HUX JUCLUIUINH, U3y4YE€HUE KOTOPBIX 00ecreunBaeT
OBJIaJICHUE UMU 3HAHUSIMU U YMEHHUSIMH Pa3pabOTKHU aIrOpUTMOB, CO3/1aHUS KOM-
NBIOTEPHBIX MPOrpaMM U MCIOJB30BaHUA MH(POPMALMOHHBIX TEXHOJIOTUH B OY-
nytien npogecCuoHaTbHOU NeATeTbHOCTH.

[To uroram 31O pabOTHI C yYETOM PE3YIbTATOB TEOPETUUECKOTO aHaIU3a
HCCIIeI0BaHUM, MOCBSILEHHBIX BOIPOCAaM O0Yy4YEeHMsI IPOrpaMMUPOBAHUIO, BbIIE-
JIEHBbI M PacKpbITHI 3Tanbl (HOpMUPOBaHUS LU(POBOI KOMIIETEHIIMU B 00JIaCTH CO-
3/1aHUs AITOPUTMOB U KOMITBIOTEPHBIX IIPOTPAMM.

Pe3yabTaThl M 00cy:kaeHue. [IpeacraBiensl pe3ynbTaThl aHadM3a 00pa3o-
BaTeJIbHBIX IPOrpaMM IO HampasieHuto noaroroBku 38.03.01 «DxoHomuKa»
B YaCTH BKJIKOYEHMS B HUX AUCLMIUIMH, IPU U3YYEHUHU KOTOPBIX CTYIEHTHI IPH-
00peTaroT OMbIT pPa3pabOTKH AJITOPUTMOB M KOMIIBIOTEPHBIX Iporpamm. Pesyib-
TaThl IPOBEACHHON PabOThI MO3BOJIMIM YCIOBHO pa3OUTh 00pa3oBaTelIbHbIE MPO-
IpaMMbl Ha TPU FPYIIIBL

B nepBy1o BXOAAT T€ U3 HUX, KOTOPBIE COAEPKAT CIEKTP TUCLIUMIUINH, HAllpaB-
JICHHBIX Ha (POPMUPOBAHUE Y KAXKJOIO CTYJICHTAa COBOKYMHOCTH LIM(POBBIX KOMIIE-
TEHIMI B 00JIACTH CO3JaHUsl IPOTPAaMMHBIX MPOIYKTOB. Tak, Hanpumep, y4eOHbIN
m1aH ®I'AOY BO «HannoHaneHBIN HCClie0BAaTENbCKAA YHUBEPCUTET ,,BhICcIias
IIKOJIa SKOHOMHUKH » 10 HarpapiieHuto noarotoBku 38.03.01 «xonomukay (2022 r.)
COCTOMT U3 CEMH MOJYJIEH, B paMKaxX TPeX U3 KOTOPBIX OCYILECTBIISIETCS OBJIaJle-
HUE COJEpKaHUEM YUEOHBIX JUCIHUILTHHL. DTO MOLYb AUCLMILIMHE OOIIEro IUKIIa,
BKJTIOYAIOLIUI TaKue U3 HUX, Kak «be3zomacHocTsb kusHenesrenbHocTH, «lIpaBoBas
IpaMOTHOCTBY, «Cononorusy», «duznyeckas KyiabTypa» u «Punocodusi».

[MpodeccrnonanbHbIN MOIYJIb, WM Major, COCTaBISFOLIHI OCHOBY IPOIPAMMBI
MOATOTOBKY OaKanaBpOB, COAEPKUT HE TOJIIBKO 0a30BbIe (00s3aTeNbHBIE), HO U IUCIIH-
IUIMHBI 110 BBIOOPY. OTIMYUTETHLHOW OCOOEHHOCTBIO COIEpPAHUS 3TOTO MOMYJIS
SBJISCTCS TO, YTO JTUCLMIUTMHBI UH(OPMAIMOHHON HampaBieHHOCTH — «MHCTpyMeH-
TaJibHbIe METOJbI IU(POBON 3KOHOMUKNY», «lludpoBbie Tpanchopmanuu B ympas-
JICHUU TepcoHaoM», «BBereHne B 5KOHOMHUKY LUGPOBBIX miuatGopm», «Ma-
LIIMHHOE 00YYeHHEe» — BXOJAAT B OJIOK IUCLUUIUIMH IO BBIOOPY, UTO UCKITIOYAET UX
U3Y4EHHE BCEMHU CTYJEHTAMH.

TpeTbuM SIBISETCS TOTOJHUATEILHBIA MOIYJb, M MINOr, KOTOPBIi B COOT-
BETCTBMU ¢ Y4eOHBIM Iu1aHOM Habopa 2022 r. ocyliecTBiseTcs MO MporpaMmMe
Data Culture u Brirouaer B Ka4ecTBe OCHOBHBIX AUCHHIUTHHBI « OCHOBBI IIPOrpam-
mupoBaHusi Ha Python» u «Ananu3 nanaeix Ha Python». Kpome Toro, B pamkax
9TOTO IMKJIa 00S3aTENEHBIMU JIJISI CTY/ICHTOB SIBJISIIOTCSI HE3aBUCHUMBIE dK3aMEHBI
1o 11(pPOBOI rPaMOTHOCTH U MPOrpaMMHMPOBAHUIO. TakuM 00pa3oM, BKIOUYEHUE
B y4eOHBII MJIaH MOJArOTOBKU OYyAYILIMX SKOHOMMCTOB B KauecTBE 00s3aTeIbHON
nporpammbl Data Culture oOecnieunBaeT cTylIeHTaM BO3MOKHOCTh IpHOOpecTH

L ®T'AOY BO «HauuoHanbHbIi HCCIIEI0BATEIbCKMI YHUBEPCUTET ,,BbICIas IKOJIa 3KO-
nomuku‘‘». URL: https://www.hse.ru/sveden/education (nara o6pamenus: 06.03.2023).
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ONBIT CO3JaHus mporpaMm Ha si3bike Python, a Takke ymenuil mo oOpaboTke
U CTaTUCTUYECKOMY aHAJIN3Y JTAaHHBIX C IPUMEHEeHUueM OuOIroTek s3pika Python.

OO0pasoBaTenbHas MporpaMMa MoJAroTOBKH OyayluX OakalaBpOB S3KOHOMUKH,
pa3pabotannas B ®I'OBY BO «®unancoBblii yHUBepcuTeT npu [IpaBuTenbcTBe
Poccuiickoii deaepanumy»2, Takxke MOKET ObITh OTHECEHA K MepBOil TpyIIIe, 1o-
CKOJIBKY MOJIYJIb MAaTEMAaTHUKH M MH(GOPMATUKU COACPKUT qucuuiuinHy «{udpoas
MaTtemaTuka Ha si3bike R u Excel». B nporecce ee nzyuenus cTyJaeHThI mpuodpe-
TalOT YMEHH 10 pa3pabOTKe alrTOPUTMOB PELLICHUS] MATEMAaTHYECKUX M TIPUKIIaTHBIX
3aj1a4, peaju3yeMbIX C UCIOJb30BaHueM QyHKimi u onmmid MS Excel u si3bika R.
[IpuoOpeTreHHbIe yMEHUS OHU UMEIOT BO3MOXKHOCTh MCIIOJIB30BaTh B JaJIbHEHIIEM
IpY pelieHny NpoecCHOHATBHO OPUEHTUPOBAHHBIX 33/1a4, B TOM YHCJE U3 KypCcOB
«AHanu3 gaHHbBIX», «CTaTHUCTHKA», « JKOHOMETpUKay. Takke B paccMaTpUBaeMbli
MOAYJb 00sA3aTeNbHBIX TUCUUIUIMH BKJIIOYEHA AucuUILIMHA «MHpopMalMoHHbIe
TEXHOJIOTUU B LU(PPOBON IKOHOMHKE», ITPU U3YyYEHUH KOTOPOH CTYAEHTHI pUodpe-
TalOT OIBIT MCIIOJIb30BaHUSI UH(POPMALMOHHO-AHAIUTHYECKUX TEXHOJIOTHHA B pele-
HUM 3KOHOMUYECKHX 3a/1a4, BU3yaau3aluu (UHAHCOBO-?KOHOMHMUYECKOW HHMOP-
Mallui, MOJEIUPOBAaHUM OW3HEC-TIPOLIECCOB, pabOThl C CHUCTEMaMU YNPaBICHUS
(bMHAHCOBO-XO03HCTBEHHOM J1€ATENILHOCTHIO U yNpaBlIeHUs NpoekTaMu. Moyib
«IndpoBoe npeArpuHUMATENHCTBOY, BKIIIOYAIOIINHI AUCIUILINHBI «H(pOpMaIoHHO-
aHaJIUTUYECKHE TeXHOJOoruu B (guHaHcax», «L{udposoii 6uznecy», «TexHomoruu
BU3YyaJIM3allMy aHAJIMTUKA U MAlIMHHOTO OOYy4EHHUS», OTHOCUTCA K BapUaTUBHOMN
YacTH MPOTrPaMMBI, TOATOMY (POPMHUPOBAHHE Y BCEX CTYJCHTOB 3HAHUN M YMEHHUH,
MPETyCMOTPEHHBIX NPU M3YyUYEHUU YKa3aHHBIX AMCLUMILUINH, HE IMpPeICTaBISETCS
BO3MOXHBIM.

TakuMm o0pa3zoM, peanuzaiiysi 00pa30BaTEIbHBIX IPOrpaMM MEPBOM IPyMIIbI
JlaeT BO3MOXHOCTb CTyJIeHTaM IpuoOpecTu 0a30oBble 3HAHHS U OIBIT CO3/1aHUS
QJITOPUTMOB M KOMIBIOTEPHBIX MPOTrpamMm, HO TOBOPUTH O CPOPMHUPOBAHHOCTU
y HUX COOTBETCTBYIOUIEH KOMIIETEHLIUU NPEXIeBpEMEHHO. OYEBUAHO, YTO J0J-
eH OBITh YIIIyOJIEHHBIM Kypc, 00ecreunBaloIui pelieHre 3Tol 3ajaun 3auHTe-
PECOBAHHBIMU CTYACHTAMH.

Ko BTopoii rpymme oTHOCsSTCS 00pa3zoBaTeIbHbIE IPOrPaMMBI, IPH Pean3aliu
KOTOPBIX IMPEIyCMOTPEHAa BO3MOXKHOCTH (DOPMHUPOBAHUSA CHOCOOHOCTH pa3pada-
THIBaTh M CO3/1aBaTh KOMITbIOTEPHBIE MPOTrPaMMbl B paMKax M3Y4YEeHHsI TUCUUIUIMH
no BeIOOpy. Kpome Toro, oTimuuTenbHOM 0COOEHHOCTBIO 3TOW TPYIIIBI SBISETCS
TO, YTO CTYAEHTHI TaKXKe MOJIY4aloT MPEJICTABICHUE O HAIPABIEHUSAX HCIOJIb30-
Banus UT B Oyaymieit mpodeccuoHaNbHON NEesTeIbHOCTH U MPHOOPETAIOT OMBIT
paboThl C OJTHUM WJIM HECKOJIbKMMH CHEIHaJbHBIMH MPOTPaMMHBIMU MPOIYKTa-
MU, HCIONB3yeMbIMH B chepe ux Oyaymieid mpodeccHoHalIbHOU AESITeIbHOCTH.
Tak, cormacHo y4eOHOMY IUIaHy 1o HampasieHuto moarotToBku 38.03.01 «Dxo-
HOMUKa», peanuzyemoMy B ®I'BOY BO «MockoBckuid rocyaapCTBEHHBIA yHU-
BepcuteT uMeHn M.B. JlomoHOCOBa»®, B mepeueHh 00A3aTETbHBIX IUCIUILIMH
BKJI04EH «[IpakTHKyM 1o nH(pOPMAILIMOHHBIM TEXHOJIOTUAM», B paMKaX KOTOPOTO

2 ®I'OBY BO «®unancoBblil yHusepcuter npu Ipasutensctse Poccuiickoii deaepanumy».
URL.: http://www.fa.ru/sveden/education/Pages/eduOp.aspx (marta obpamenus: 01.03.2023).

3 ®I'BOY BO «MockoBckuii rocyjapcTBeH bl yHUBepcuTeT uMeHrn M.B. JIJoMoHOCOBaY.
URL.: https://www.econ.msu.ru/students/bachelor/economics/curricula/ (nara o6pamenus: 06.03.2023).
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CTYJEHTBl PacCMaTPUBAIOT BO3MOXKHOCTH TNPUKIAAHOIO MPOrpaMMHOTO obecre-
YeHHsl ISl CO3JIaHUsl JOKYMEHTOB, 0a3 JaHHBIX U pabOThl ¢ HUMHU, MPUOOPETAIOT
yMeHUsI paboThl C pecypcaMu MHTEpPHETa U T. 1. B rpynny nIucuuruivH no BbiOoO-
py, coaepxamyro Oonee 100 HauMeHOBaHWH, BKIFOYCHBI Takue, Kak « OCHOBBI
nporpammupoBanus Ha Phytony, «OxoHomuueckas uHpopmatuka», «MHpopma-
[IMOHHBIE OYXTaNTepCKUe CUCTEMBbD», «THPOpPMAIIMOHHBIE CHCTEMBI B YIIPABICHUU
opranuzaiuei», «MammuaHnoe ooydenue» u «l{udposas s3xonomuka». Takon mupo-
KHii TIepeueHb MO3BOJISIET YTBEPXKIATh, UTO y CTYACHTOB, BHIOPABIIUX AUCIUILIH-
Hbl UH()OPMALIMOHHOW HAIIPaBJIEHHOCTH, OYIyT c(OPMUPOBAaHbl YMEHUS O UCIONb-
3oBanuio UT B Oynymieil npodeccuoHaabHON NESATENBHOCTH U NMPUOOPETEH OIBIT
CO3/1aHUS KOMIIBIOTEPHBIX Mporpamm. B cuity Toro, 4to ykazaHHbl€ AUCLUILIMHBI
SIBJISIFOTCSI MCLIMIUIMHAMK IO BBIOOPY, TOBOPUTH 00 OBJAJICHUU BCEMH O0Y4aroOIlu-
MHUCSI TIEPEUMCIICHHBIMI YMEHUSAMU HE MPECTaBISETCSl BO3MOKHBIM. OOpazoBaTesb-
Hasl MporpaMMa MOATrOTOBKHU OakanaBpoB mo HanpasieHuio 380301 «DxoHOMUKa»
(mpopunu «PuHAHCHI U KPEIUT», « IKOHOMHUKA MPEANPUATHII U OpraHu3aluii»),
no kotopoi ocymectisiercsi o0yuenne B ®I'BOY BO «Cankr-IletepOyprekuit
SKOHOMMYECKUN YHUBEPCUTET», TAK)KE MOXKET ObITh OTHECEHA KO BTOPOM IpyIIIE.
B COOTBETCTBUH C JEHCTBYIOIMM y4eOHBIM MIaHOM* B MepedeHb 00s3aTebHbIX
HE BKJIIOYEHbI JUCIUIUIMHBI, MPU U3YyYEHUH KOTOPBIX ObLIO OBl MPEAYyCMOTPEHO
oOydeHue 3JeMeHTaM MporpaMMUpOBaHus. BapuaTuBHas 4acTh MPOTPaMMBI CO-
JEPKUT MHUPOKUI CHEKTP AUCUUIUIMH UH(POPMAIIMOHHON HANpPaBIEHHOCTH, B TOM
gncne «BBegeHne B A3bIK nporpaMmupoBaHus Pythony.

Tpetbs Tpynma oOpa3oBaTEeNbHBIX MPOTPaMM XapaKTEPU3YeTCsl TEM, 4YTO,
XOTS B COJIep’KaHUE OJAHOM MIIM HECKOJBKUX, B TOM YHCJE 00s3aTEeIbHBIX, TUCIIH-
IUTHH, BKJIIOYEH pa3/iell, TOCBSIEHHBIH alrOpuTMHU3aluU U IPOrPaMMUPOBAHHUIO,
00BbEM YacoB, MPEIYCMOTPEHHBIN HA €ro W3ydeHue, He MO3BOJUT cHhOpMUPOBATH
1M poBble KOMIIETEHIIMU 110 CO3aHUIO0 AITOPUTMOB U KOMITBIOTEPHBIX MPOTPaMM.
Hanpumep, B 006pa3oBarenbHy0 IporpaMMy MOATOTOBKU OakalaBpOB SKOHOMUKHU
B ®I'BOY «CMOJIeHCKH i ToCy1apcTBEHHEIH YHIBEpCcHTET»® [5] BKIIFOUEHH /1BE HC-
LUIUTUHBI, HApaBJIeHHbIC HA 03HAKOMIIEHUE U TIPUOOPETEHHE CTYJEHTAMH OIIbITa
WCIOJIb30BaHUsl MH(OPMALMOHHBIX TEXHOJOTUI B MPOQPECCHOHATbHON JAesSTENb-
HocTu. D10 «MH(bOpMaMOHHbIE TEXHOJIOTUU B 3KOHOMHUKe» U «TexHonoruu 1C
B 1U(poBoil 3kOoHOMUKE». [lepBas U3 AUCHUIUIMH COACPKUT IIUPOKHUM CHEKTp
CBEJICHUH (3JIEMEHTHI TEOPUH KOAUPOBAHMUS, SIIEKTPOHHbIE TaOIUIbI, 0a3bl TaHHBIX,
BUIbI IPOTPAMMHOI0 00ECTIeYeHNs, AITOPUTMU3AIIMS U IPOTPaMMHUPOBAHUE U T. 11.),
BaXHBIX JUIsI IpUOOPETEHHs CTYACHTAaMH OIIbITa MOKCKa U 00pabOTKU TEKCTOBOH,
TaOMMYHOM, rpadudeckoil nHpopManuu, co3aanus 0a3 JaHHBIX, UCIIOIH30BAHUS
BO3MOXHOCTEN OTAENbHBIX BUAOB 110 11s pemenns npocreilnx 3aaad. Bropas
U3 YKa3aHHbBIX TUCIUIUIMH JAaeT BO3MOXHOCTh CTYJIEHTaM MPUOOPECTH OMBIT pa-
60THl ¢ mpoxykramu miaardopmel 1C a8 aBTOMaTH3alMU MPOLIECCOB Ha Ipel-
npusitud. Eciin cooTHeCTH HampaBiIe€HHOCTh MpPOaHAIM3UPOBAHHBIX TUCLUIUINH
Y KOMIIETEHIINH, KOTOPbIE JTOJIKHBI ObITh C(HOPMHUPOBAHBI Y CTYJCHTOB B paMKaX UX

4 ®I'bOY BO «Cankr-IleTepOyprekuii rocyapcTBEHHBIN SKOHOMUYECKHI YHABEPCHTET .
URL.: https://unecon.ru/sveden/files/010543.pdf (nara oopamenus: 01.03.2023).

5 ®I'BOY «CmoneHckuii rocyapctBeHHslii yausepeurer». URL: https:/smolgu.ru/educational
(mara o6pamtenus: 01.03.2023).
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MOJrOTOBKHU K pabOTe B YCIOBUSAX HUPPOBOIl SKOHOMUKH, TO MOJOKHUTEIbHBIM pe-
3yJNbTAaTOM SBISETCS (POPMUPOBAHUE Y HUX FOTOBHOCTH K MCIOJIB30BaHMIO MPO-
nyktoB 1C B Oynmymieit mpodeccnoHambHON JesiTebHOCTH. HecMoTpst Ha TO 4TO
B COJCpKaHUe AUCUUIUTHHBI «/H(OPMAIIMOHHBIE TEXHOJIOIUH B S KOHOMUKE) BKIIIO-
YyeHa TeMa «ANTOpUTMHU3ALMs U [IPOrpaMMHUpOBaHKe. TeXHOIOTUH IpOrpaMMHUpO-
BaHMs», BpeMs, NIPEJyCMOTPEHHOE Ha €€ M3YUYEHHUEe, HEe MO3BOJIAET C/eaTh BbIBOJ
0 BO3MOKHOCTU (POPMHPOBAHUS Y CTYACHTOB HU(GPOBON KOMIETEHIIMH B 001acTU
CO3JIaHMsl aJITOPUTMOB ¥ KOMIIBIOTEPHBIX ITPOrPaAMM.

K paccmaTtpuBaemoii TpeTheii rpymme o0pa30BaTeNbHBIX MPOrPaMM MOXKHO
OTHECTH T€, KOTOpbIe HE COAEP)KAT JUCLUUIUINH, IPEIHa3HAYCHHBIX I PHOOpe-
TEHHUS CTYJCHTaMHU OIBITa CO3JAaHUS AITOPUTMOB W KOMITBIOTEPHBIX MPOTPAMM.
B kauecTBe npumepa npuseseM 00pa30BaTeNIbHYIO IPOrpaMMy MOATOTOBKH Oaka-
naBpoB 3KOHOMUKH B PI'BOY «Poccuiickuii SJKOHOMUYECKU YHUBEPCUTET UMEHHU
I'.B. IInexanoBa». B yueOuble ruiansl Habopa 2022 1. MO HaNpaBICHUIO MOATO-
toBKU 38.03.01 «OkxoHoMuka» (nmporpammsl «®Dunancel U kpeaut», «Kopnopa-
TUBHBIE (DMHAHCHD), «DUHAHCOBBIA KOHTPOIIb, AHAKM3 U ayAUT» U 1p.)° BKIIOYeHa
B KauecTBe 00s3aTenbHON nucuuiuinHa «HpopManuoHHbIE TEXHOJIOTUU U CH-
CTEMBI B c(hepe IKOHOMUKI», a TAKXKe MOJyJIb « DJIeKTUBHbIE JUCHUIUIMHBI Digital
Skills». B coctaB mocneaHero BXoAsAT MUCIUTUTHHBI « OCHOBBI paOOThI ¢ OOIBIINMU
JTaHHBIMI» U «OCHOBBI HH()OPMAIIMOHHON 0€30MaCHOCTIY, 3aJa41 U3yUYEHHs KOTOPBIX
HE CBsA3aHbI C ((OPMUPOBAHUEM YMEHUH 110 CO3/IaHUIO AJITOPUTMOB M KOMITBIOTEPHBIX
porpaMM. AHaJIOTUYHO B COOTBETCTBUM C yU€OHBIM IUIAHOM IOATOTOBKH CTY-
nentoB 1o HanpasieHnto 38.03.01 «Oxonomuka»y B PI'BOY BO «Cankr-Ilerep-
OyprcKuii rocy1apCTBEHHBIH YHUBEPCHTET» ' JIBE AUCLMILTHHBI HHPOPMAIIMOHHOM
HaIpaBJICHHOCTH BXOJAT B 0a30BYI0 yacTh nepBoro kypca. 9to «MHcTpymeH-
TaJIbHBIE CPEJICTBA aHAJIM3a HKOHOMHUYECKUX HaHHBIX» U «L{udpoBas KympTypay.
W3yyenne qaHHBIX TUCHUILIMH TO3BOJISIET CTYIEHTaM MOHSTH CYITHOCTh MH(pOpMa-
II1H, €€ PoJib B (DYHKIIMOHUPOBAHUN MH(OPMAIIMOHHOTO OOIIECTBA, Y3HATH OCHOBHBIC
TUIBI HH()OPMALIMOHHBIX PECYpCOB B 00siacTu 00pa3oBaHMsl, HAYKU U KYJbTYpHI,
npuoOpecT yMeHus 1o IoucKy nHpopmaiuu, ee oopadbotke. Tperbeir nHbOpMa-
LIMOHHO HAalpaBJIEHHON JUCHUILIMHON sBIseTca «Busyanuszanns 3KOHOMUYECKON
uH(OpMaIy», BXOAAIIAs B BApUATHUBHYIO YacTh Y4eOHOro IjlaHa Ha BTOPOM Kypce.
OpHaKko NUCHUIUINH, IPU W3YYEHUH KOTOPBIX CTYIEHTHI MPHOOPETAIOT OMBIT CO-
3JIaHMsI TPOTPAMMHBIX IPOITYKTOB, B Y4€OHOM IUIaHE HET.

TakuMm oOpa3om, pe3yibTaThl MPOBEACHHOIO aHaJIM3a MO3BOJISIOT CENaTh
BBIBOJI, YTO HU OJIMH U3 BapUaHTOB 00pa30BaTeIbHBIX MPOrPaMM MOJIrOTOBKH Oa-
KaJIaBpOB HKOHOMHKH He o0ecleyrBaeT B IOJHOM o0beMe pelieHue 3aaauu ¢op-
MHUPOBaHHS y CTYACHTOB IIU(PPOBON KOMIETEHIUH B 00JIACTH CO3JIaHHsI AITOPHT-
MOB U KOMIBIOTEPHBIX mporpamm. B To ke Bpems, 00o0mias pacCMOTpEHHBIE
MOJIXO/BI, YYUTHIBAsI Pe3yJbTaThl MCCIEAOBAHMA MO TpodieMe (popMHUPOBaHUS
YMEHUH B 00JaCTH CO3JaHMsl aIrOPUTMOB M IIPOrpamMM, a TakKe COOCTBEHHBIN

6 ®T'BOY BO «Poccuiickuii 5xoHOMuYeckuii yausepcuteT umenu I'.B. Ilnexanosa». URL:
https://new2.rea.ru/Sveden/edu cation (mara o6pamenus: 02.03.2023).

7 ®I'BOY BO «Canxr-TlerepOyprekuii rocyiapcTeeHHblii yausepeuter». URL: hitps://ns.spbu.ru/
(mara obpamtenust: 25.02.2023).
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OIIBIT, MOYKHO BBIJEJIUTH YETHIPE ATAlA PELICHMs JaHHOM 3a7auu MPU NOJITOTOBKE
CTYJEHTOB B BY3€.

[TepBsiii 3Tan (GopMUPOBAHUS KOMIETEHIMM CBA3aH C HadajaoM OOydeHus
CTYACHTOB B By3€, OH pPealM3yeTcs 3a CUeT BKIIOYEHHUs B 0a30BYIO 4acTh y4eOHO-
ro IJjlaHa OJHOW-ABYX AMCLUIUIMH, IeJIb M3Y4YEHUs KOTOPBIX — MPHOOpeTeHHe
CTYJEHTaMH HaydajbHBIX 3HAHUU 110 TEOPUU AJITOPUTMOB U IPOrPaMMHUPOBAHUIO
1 (OpMHpPOBAHUE YMEHHS HCIIOJNB30BaTh UX IMPH PELICHUH MPOCTEHININX 3aad.
DTOT 3Tan OYeHb BaXKEH, TaK KaK HAa HEM «00yyaeMbli JOJHKEH OBJa/leTh HaBbI-
KaM# TOYHOTO (pOPMYJIMPOBAHUS aAJITOPUTMOBY [6, ¢. 24]. DTOM K€ TOYKH 3PCHUS
npunepxxusaerca M.B. baxkeHoBa, koTOpas B Ka4ecTBe IIEPBOIO IOKa3aTels pe-
3ynbTaTa OOYy4YeHHs MPOrpaMMMPOBAHUIO Mpe/UlaraeT paccMaTpuBaTh YPOBEHBb
Pa3BUTHUS aJITOPUTMHUYECKOTO MBIIUICHHS [5].

s Toro 4to0OBl aKTMBHO MIET MpOIecC TpaHChHOopMaIK MPHOOPETESHHBIX
3HAHUN B OIBIT JIEATEIBHOCTH MO KOHCTPYHPOBAHUIO aJITOPUTMOB, JaHHBIE JHC-
LUIUIMHBI 1[eJ1eco00pa3Ho BKIIOYUTH B MPOrpaMMy HOJATOTOBKU CTYAEHTOB IEp-
BOro Kypca. DTO HO3BOJMT UM OBJIAJIEBAaTh PUOOPETEHHBIMU 3HAHUSAMHU U yMe-
HUSMH IPU pEIIEHUH MaTeMaTHYeCKUX U MPo(eCCHOHAIBLHO OPHUEHTHUPOBAHHBIX
3aJ1a4, 4TO corjlacyercs ¢ BelBogamu uccienosanus B.B. Kamutunoi o neneco-
00pa3HOCTH HUCIIOJIb30BAaHUS MPAKTHKO-OPUEHTUPOBAHHBIX 3aj[au MPU OO0yYEeHUH
nporpammupoBanuio [7]. Kpome Toro, mapanienpbHOe H3yYE€HHE MaTEeMaTHKH
1 DJIEMEHTOB TEOPHUH aJITOPUTMOB 0OOCHOBAHO TEM, YTO B (JOPMHUPOBAHUU KOMIIE-
TEHIIMU CO3/1aBaTh AJTOPUTMbI 0co0asi poiib OTBOAUTCS MaTeMaTHKe, IPU M3yYEHHH
KOTOPOHM CTYIEHTHI MPHOOPETAIOT OMBIT MCIOJIB30BAHUS U CO3/IAHUS PA3TUYHBIX
BuJ0B anropurMmoB. B.B. IlonoBa B nucceprannoHHOM uccienoBaHuu [8], pac-
CMaTpuBas aJrOPUTMUYECKUN MOTEHIMaN TUCHUILUINHEI «MaTtemaruka», oTMeva-
€T, YTO OH oOecrevynBaeTcs MOCIeI0BaTeIbHOCTBIO 3a/ay, BKIIIOYAIOUIeH 3a1aun
Ha MPUMEHEHHUE I'OTOBBIX aITOPUTMOB, COCTABIIEHUE JINHEHHBIX aJlTOPUTMOB, UC-
II0JIb30BAHKE B AJITOPUTMaX BETBJICHUHI M BCIIOMOTaTENNbHbBIX aJITOPUTMOB U JIp.

C nmpyroii CTOpOHBI, 3a CUET MOSBICHHS BO3MOYKHOCTH HCIIOJB30BaTh CTPYK-
TYpBI A3bIKa IPOrPAaMMHUPOBAHHUS, €r0 CTAaHIAPTHBIE (PYHKIUH, CIIEKTP PeLIaeMbIX
MaTeMaTUYEeCKUX W TPUKIAJHBIX 337a4 MOXXET OBITh CYIIECTBEHHO PACIIMpPEH.
Taxoil moaxon mMeeT BTOPUYHBIN 3(p(eKT, CBSI3aHHBIA C MOBBIIIEHUEM YpPOBHS
YCBOEGHMSI MAaTEMaTH4YECKOTO COJIEPKAHUS U YCUJIEHUEM MOTHBAI[MOHHON KOMIIO-
HEeHTHI Tpouecca o0yueHus. OCHOBOH peanu3aluu JAaHHOTO M BCEX CIIEAYIOLINX
9TanoB (popMUpOBaHUS HU(POBOM KOMIETEHIMH SABISETCA MEKIUCUUIUIMHAPHAS
pa3HOYpOBHEBAsi MHTETpallMs, OXBaThIBAIOLIAS AUCIUILTUHBI TPOPECCHOHATLHOTO
1 UHPOPMALTMOHHO-MATEMAaTHYECKOTO MOJIYJICH, BUIbI Y4eOHOW ayJUTOPHOU U BHE-
ayIuTOpHOM paboThl. OHA CITOCOOCTBYET MPHOOPETEHUIO CTYACHTAMH OIIBITA CO-
31aHUS PA3JIUYHBIX BUIOB SKOHOMMKO-MAaTE€MaTHYECKMX MOJECIIEH, Peau3yeMbIX
KaK 3a CYeT HEeKOTOpPOW CTaHIapTHOM MOCIIE€0BAaTEIbHOCTH ONEpaTOpoOB U (PyHK-
U SA3bIKa IPOTPAMMHUPOBAHUS, TaK ¥ TPeOYyIOIUX pa3padOTKU alrOPUTMOB U CO-
OTBETCTBYIOIMX IPOrpaMM. JTON K€ TOUKU 3pEHUS NPUIEPKUBAIOTCS aBTOPHI [9].
[IpumMeHnTENTPHO K TUCHMIUIMHAM TIEPBOTO Kypca MOATOTOBKH 0akaJaBpOB IKOHO-
MUKH JUIsl TOCTPOCHHS SJKOHOMUKO-MAaTEMATUYECKUX MOJIETIEH B IIEPBYIO OYEpEb
JOJKHBI U MOTYT OBITh 3aJ€HCTBOBAaHBI MPO(ECCHOHAIBHO OPUEHTHPOBAHHBIE
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3a/la4i KypcOB MHMKpPO- U MaKpOSKOHOMMKH, MEHE)KMEHTA. 3ajiaya MOHCKa OIl-
TUMAaJIbHBIX MyTEH peanu3alvi 3KOHOMUKO-MAaTEeMATUYECKUX MOJIEIEeH SBISETCS
Heo0X0IMMOM U KpaliHe BaxXHOM. J{J11 3TOro B paMKax BHEAyAUTOPHOM pabOThHI Ha
3aHATUAX CTYJEHYECKMX HAyUYHBIX KPYKKOB CTYACHTHI MPUOOPETAIOT TOMOJIHU-
TEJIbHBIE CBEACHHSI O METOJIaX MaTEMATHUKH, COCTABJIIOT aJIFOPUTMBI U KOABI UX
peann3alvy, NPUMEHSIOT NOCIEAHME NpPU PElIeHuH 3a1ad. pyrumu ciioBamuy,
«yHOp JIeNaeTcs... Ha pa3paboTKy aJrOpUTMOB PELICHHS 3a[ad ¢ MOCIETYIONICH
peanmzanuei pa3pabOTaHHBIX AJITOPUTMOB B BHJE MporpamMmHoro kozma» [10,
c. 111]. pyroe HamnpaBieHue padOThl CTYACHYCCKUX HAYYHBIX KPYKKOB CBS3aHO
C U3YUYEHHUEM SA3BIKOB ITIPOrPaMMHUPOBAHUS U UX UCIIOJIIB30BAHUEM B IIPAKTUYECKON
NeSITeIbHOCTH, HAIPUMEp VISl pa3padOTKU MOOMIIBHBIX MPUIIOKEHUH.

Bropoii atan ¢popMupoBanus nupoBOi KOMIIETCHIIMH CO3AAHUS aJITOPHT-
MOB U KOMIIBIOTEPHBIX MPOrpaMM CBSI3aH C BapUATUBHOW YacThIO y4yeOHOro ILIaHa,
JIMCLUITIMHBI KOTOPOH 00s13aTeNbHbI JUIs BceX CTYAEHTOB. Vcxons U3 JTOrHKU yueOHO-
ro mpolecca, U3y4eHue JUCUUIUIMH, BKIIOUEHHBIX B 3Ty 4acThb y4eOHOro IjIaHa,
JOJKHO 00ecreuynBaTh MOBBIIICHHBIH YPOBEHb OBJIAJICHUS SI3BIKOM IPOTrPaMMUPO-
BaHus. Pa3zBuBasi IMHUIO MEXIUCUUIUIMHAPHON MHTErpalluy, COIEp/KaHUE Kypca
[IPOrpaMMHPOBAHUS JIOJKHO NPUpPACTaTh NakeTaMH, GYHKIUIMHU, HEOOXOAUMbIMU
JUIS pelleHus npodeccruoHalbHO OPUEHTUPOBAHHBIX 33/1a4, COACPKATEIbHO CBS-
3aHHBIX CO CJIEIYIOIIUM OJIOKOM MaTeMaTHYECKUX U MPO(eCcCHOHATBHBIX TUCLIHU-
winH. Hanpumep, obGecrieunBath pelieHue 3ajad aHajiu3a JaHHBIX, CTATHCTUKH,
9KOHOMETPHUKHU U APYTUX MPOPECCHOHATBHBIX TUCHUIUIMH. VICX0as U3 TOro, 4yTo
METOJI TIPOEKTOB, KaK OTMEYaloT aBTOpbl [11-14], sBisieTcst NEWCTBEHHBIM IIPH
o0y4eHHUH TPOTPaMMHUPOBAHHUIO, Ha JAHHOM JTare MPHOOpEeTEeHUE CTyACHTaMU
OMBITA CO3/IaHHSI YKOHOMUKO-MAaTEMaTUYECKUX MOJIEIei, KOHCTPYUPOBAHHUS aJIrO-
PUTMOB, KOMIIBIOTEPHBIX IPOrPaMM, PEAIN3YIOIUX IOCTPOEHHBIE MOJIENH, LIEIE-
CO00pa3HO OCYUIECTBIIATh B (OPME BBHIMOIHEHHUS] MHTETPUPOBAHHBIX YUEOHBIX
MPOEKTOB MO MaTeMaTUYeCKUM, UH(OOPMAIIMOHHBIM U MPOo(decCHOHAIbHBIM JHC-
LIUIUTMHAM. BhInoiaHeHne KypcoBbIX paboT 1o mpodeccHoHaIbHbIM TUCIUIUINHAM,
HMEIOIIee MECTO Ha JAaHHOM U CJIEYyIOIIeM dTanax (OpMHUPOBaHUS KOMITETEHIINH,
TaKKe JI0OJDKHO BKJIIOYATH Pa3paboTKy aJropUTMOB U KOMIIBIOTEPHBIX TPOrPaMM.

Tpetwuii atan popmupoBanus LU(PPOBOH KOMIIETECHIIMU B 00JaCTH CO3/1aHUS
QJITOPUTMOB U KOMIIBIOTEPHBIX MPOrPaMM peau3yeTcs MpH U3YYeHHH CTYJIeHTa-
MU JUCIUIUIMH MO BbIOOpY. OYeBHIHO, YTO 3TAa YACTh y4eOHOTrO TJIaHa JOJKHA
oTpaXkaTh CHEelM(UKY HANpaBlIE€HUs W MPOTrPaMMBbl MOJATOTOBKU CTYAEHTOB, MO-
3TOMY HET BO3MOXXHOCTH B MOJHOM 00bEME HAMOIHUTH €€ AUCUUILIIMHAMHU, 00ec-
MeYnBarOMMMHI (OPMUPOBAHKUE CTIIOCOOHOCTH CO3/1aBaTh alTOPUTMBI U KOMIIbIO-
TepHbIe TporpaMMbl. OIHAKO OAMH M3 MOAYJIEH MOXKET ObITh CKOMILICKTOBAH M3
JUCLUILINH, PACKPBIBAIOIINX Pa3HbIE CTOPOHBI AesTenbHocTH U T-cnennanucTos.
Oto «MH(popmanoHHbIe cUCTEMBI U ceTh», «ba3bl nanHbIXY», «HPOpMaIOHHAs
0e30macHOCTb». B pamkax Hay4HO-MCCIIEOBATEIBCKOM PabOThl CTYAEHTHI INPH
pa3paboTKe MCCIIeIOBATEIBCKUX MPOEKTOB, BKIIOYAIOIMMX cOOp 1 aHanmu3 uHpop-
Malli¥, CO3/IaHie U pean3aliio SKOHOMHKO-MaTeMaTH4YeCKol Mozenu, obecre-
YMBAIOUIEH HA OCHOBE MMEIOUIMXCS JAaHHBIX MPUHATUE YIPABIEHYECKOrO pelle-
HUS1, COCTaBJIEHUE MPOTHO3a CUTYALlMH, UCIOJB3YIOT MMPOrpaMMHOE obecrieueHue,
B TOM YHCII€ CAMOCTOSITENILHO pa3paboTaHHbIEC TPOTPAMMBL.
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UeTBepThlil, 3aKITIOYUTENbHBIN 3Tan (GopMupoBaHUs LU(POBOI KOMIETEHIIUU
B 00J1aCTH pa3pabOTKU aJIrOPUTMOB M KOMITBIOTEPHBIX ITPOrPaMM MOKET OBbITh peasti-
30BaH JIMOO B paMKax (paKyJIbTaTHBa, JIUOO MPOrpaMMbl CUCTEMBI JOTOHUTETLHOTO
obpa3oBanus. Ha 3ToM 3Tane 1o/kHa MIMETh MECTO CUCTEMATH3alsl N3yYEHHOTO
coJiepKaHus, P HEOOXOUMOCTH €ro JO0NOoJHEeHue, paboTa Haj keiicamu. Kpome
TOTO, HA ATOM JTaIle MPU MPOXOKIESHUH MPOU3BOJICTBEHHON MPAKTHKH 11e7IE€CO00-
pa3HO B paMKaX MHJMBUIYaJIBHOTO 3aJaHUs MIPEIyCMOTPETh BHIIOJIHEHUE aHAIIU-
3a MPOrpaMMHOr0 oOecreyeHHs MpeanpuaTusi (CTPYKTYpHOTO IMOApa3ieieHUs),
(GyHKIMH, BBIMOTHIEMBIX UM, pa3padOTKy PEKOMEHJAIMi MO COBEPIIEHCTBOBA-
HUI0 OM3HEC-TIPOLIECCOB, IPOrPAaMMHOI0 OOecredeHus U T. 1. JJaHHOoe nonoxeHne
II0 CYTH JIeJIa 1a€T OJIMH U3 BapUAHTOB OTBETA HA BOIIPOC O «BHEIPEHUH CUCTEMHBIX,
MEXIUCIMIUTMHAPHBIX MPAKTUK OOyYeHHUs C 00s3aTelIbHBIM OCBOCHHEM M HC-
10JIb30BAHUEM TEX WJIM UHBIX LIU(PPOBBIX HABBIKOB B KaUe€CTBE UHCTPYMEHTa 00y-
yenus» [15, c. 74 ]. Ucnonp3zoBanue npu noaroroske BKP 3nanuii nporpaMmHbIX
IIPOJAYKTOB, YMEHMSI IPUMEHUTHh UX IPU MPOBEIEHUU 3KOHOMUYECKOTO HCCIEN0-
BaHUs, NMPEIyCMATPUBAIOLIETO aHAIU3 U 00pabOTKy 3MIMPHUYECKOr0 MaTepuaa,
IIOCTPOCHHUE SKOHOMMKO-MaTEMaTUUYECKON MOJIEIH, IOATOTOBKY IPENJIOKEHUH 110
MOBBIMIECHUIO (PPEKTUBHOCTH OM3HEC-TIPOLIECCOB, aHAU3 PE3yJIbTaTOB BHEIpE-
Husl, OyZIeT 3HAYUMBIM Ha Ka)KJIOM U3 TarlOB UCCIIEIOBaHUSI.

B tabnuue npencraBieHbl XapaKTEPUCTHKH 3TarnoB (GopMHUpPOBaHUSA LUDPO-
BOM KOMIIETEHIIMH B 00J1aCTH CO3JaHUs JITOPUTMOB U KOMIIBIOTEPHBIX ITPOrPamMM.

Atanbl GopMUPOBaAHNA LNPPOBLIX KOMNETEHUUI
B o6nacTu pa3paboTKu anropuTMOB U KOMMNbIOTEPHbIX NPOrpaMm

1 9Tan

2 aTan

3 aTan

4 sTan

Bbasoeas 4acTb y4ebHOro
nnaHa. N3y4eHne ocHoB
anropuTMM3aLmm 1 npo-
rpaMMnpoBaHus. A3bik
NpPOrpaMmMmMpoBaHns

Ha 6a30BOM YPOBHE.

CocTaeneHue u peanuaa-
LS SKOHOMUWKO-MaTe-
MaTUYecKmnx Mmoaenen
npodeccnoHansHoO opu-
EHTUPOBaHHbIX 3a4a4

Ha OCHOBE coaepXaHns
ANCUNNANH «MUKPOSKOHO-
MUKa», «MakpOSKOHOMMKa»,
«MeHeoKMEHT» 1 ap.

CurcTema Hay4HbIX KPY>XKKOB
KaK cpefcTBo: a) paclum-
PEHUsa 3HaHUIM 0 MeTodax
MaTemMaTuku, UX npume-
HEHMW NPW PELLEHUN MPU-
KNnagHbIX 3a4a4, B TOM
yncne, C NCNOSIL30OBAHNEM
CaMOCTOSITENLHO paspa-
©OTaHHbIX aITOPUTMOB 1
nporpamm; 6) UCNONbL30-
BaHUS A3bIKOB NpOrpam-
MWUPOBaHUA B NpakTu4e-
CKOW AeATENBbHOCTU

BapuaTtnBHas 4acTb y4et-
HOro nnaHa. NpoABUHYTHIA
YPOBEHb A3bIKka NPOrpam-
MupoBaHus. HoBble na-
KETbI N PYHKLMM A3bIKa
Ans peweHus npodec-
CUOHAJIbHO OPUEHTUPO-
BaHHbIX 3a4a4.

BbinonHeHne nHrerpnpo-
BaHHbIX YH4EOHbIX MPOEKTOB
no MaTeMaTuyeCcknM, NH-
bopMaLMOHHbIM 1 Npodec-
CUOHASTbHBIM AMCLUMNIN-
HaMm.

BkntoueHue B npouecc
BbINMOJIHEHMS KYPCOBbIX
paboT no npodeccuo-
HaNlbHbIM AUCLUNANHAM
MOZAyNs, CBA3aHHOIO

¢ paszpaboTkoii anro-
PMTMOB 1 NPOrpamMmm

Moaynb AncumnavH

no BbIOGOPY CoAepPXUT
ANCUNNAWHBI ANK NoAro-
TOBKM NT-Ccneuuanuncra:
MHPOPMALIMOHHbIE CU-
CTEMbI U CETU, apXUTEK-
Typa NC, 6a3bl AaHHbIX.

Mcnonb3oBaHune npu
BbIMOJIHEHUN UCCNeaoBa-
TeJIbCKMX MPOEKTOB MPO-
rpaMmmHoro obecnedyeHms
1 CaMOCTOATE/IbHO COCTaB-
NIEHHBIX NPOrpaMm

[Mporpamma cucTemsbl go-
MOMIHUTENBLHOIO Npodec-
CMoOHanbLHOro oépasoea-

HUs/dakynbTaTUBOB.

CuctemaTtumsaums n 06-
0O6LLIEHNE N3YHEHHOTO CO-
nepXaHus, Npy Heobxoau-
MOCTW IOMNOSIHEHNE €ro,
BbINOJIHEHNE KENCOB.

AHann3 nporpamMmHoOro
obecneyeHus npeanpus-
Tns (6a3bl NPAKTUKK), Bbl-
NOJSIHAEMbIX UM DYHKLIMIA,
paspaboTka NpenioxeHnin
No COBEPLUEHCTBOBAHUIO
OM3HEC-NPOLECCOB 3a CHET
MOZepHM3aLMn Nporpam-
MHOro obecneyeHus.

Mcnonb3oBaHue onbiTa
€034aHu1sa nporpamMmm npu
paboTte Hap BKP

250

INFORMATIZATION OF EDUCATION: A GLOBAL PERSPECTIVE



Jlpobwuesa U.B., /lpobviwes FO.A. Bectank PYJIH. Cepusti: Undopmarusammst obpazosanms. 2023. T. 20. Ne 3. C. 241-254

Stages of formation of digital competencies
in the field of algorithms and computer programs development

1 stage

2 stage

3 stage

4 stage

The basic part of the cur-
riculum. Learning the basics
of algorithmization and pro-
gramming. Programming
language at the basic level.

Compilation and implemen-
tation of economic and
mathematical models of
profession-oriented tasks
based on the content of
the disciplines “Micro-
economics”, “Macro-
economics”, “Manage-
ment”, etc.

The system of scientific cir-
clesas amedium: a) expan-
ding knowledge about
the methods of mathe-
matics, their application
in solving applied tasks,
including using indepen-

A variable part of the cur-
riculum. Advanced level of
the programming language.
New language packages
and functions for solving
professionally-oriented
tasks.

Implementation of integra-
ted educational projects
in mathematical, informa-
tion and professional dis-
ciplines.

Inclusion of a module re-
lated to the development
of algorithms and programs
in the process of completing
oursework in professional
disciplines

The module of elective
disciplines contains dis-
ciplines for the training

of a specialist: information
systems and networks, IP
architecture, databases.

The use of software and
independently compiled
programs in the implemen-
tation of research projects

The program of the system
of additional professional
education/electives.

Systematization and gene-
ralization of the studied
content, if necessary, its
addition, the implemen-
tation of cases.

Analysis of the enterprise’s
software (practice base),
the functions performed
by it, development of pro-
posals for improving busi-
ness processes through
the modernization of soft-
ware.

Using the experience of
creating programs while
working on the final quali-
fying work

dently developed algo-
rithms and programs;
b) using programming
languages in practice

3akaouenue. B pesynbrate aHanuza o0pa3oBaTeNbHBIX MPOTpaMM Ha MpH-
Mepe HanpasieHus noarotToBku 380301 «9xoHOMUKaY C TO3UITUH BKJIFOUEHHS B HUX
JTUCLUTUIAH, TIPU U3YYEHUH KOTOPBIX (DOPMUPYETCS OMBIT pa3pabOTKU aJrOpUTMOB
U CO3JIaHUs POrpaMM, YCTaHOBIJIEHO, YTO B MPOLIECCE MOATOTOBKH CTYJIEHTOB IO
o0Opa3oBaTenbHON mporpamme J000H U3 TpeX BBIABIEHHBIX TPyNN HUPpoBas
KOMIIETEHIMS M0 pa3paboTKe alropuTMOB U KOMITBIOTEPHBIX NMPOrpaMM HeE SIBIIS-
eTcst chOpMUPOBAHHOM.

Ha ocHoBe TeopeTHuecKkoro aHaiusa Hccie0BaHuN B 00JacTH 00ydYeHHs
MIpOrpaMMHUPOBAaHHIO, (POPMUPOBAHUIO YMEHHI CO3/1aBaTh aJrOPUTMBI U TPO-
I'pPaMMBbI, a TaKkKe COOCTBEHHOTO OMbITa MPEJIOKEH MOAX0A K (HOPMUPOBAHUIO
y CTYJE€HTOB KOMIETCHIIMH B OOJACTH CO3/aHUS aJITOPUTMOB M KOMIIBIOTEPHBIX
IIPOrPaMM.
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Annotauus. [locmanoska npoonemvl. KpaTko paccCMOTpEeHBI TEOPETHISCKUE M TEXHOJIO-
THYECKUE BBI3OBHI HCIIOIH30BaHMS TeHEPATUBHOTO HCKycCcTBeHHOrO nHTeuiekra (M) B cucreme
BhICIIET0 00pazoBaHust PO. Memoodonoaus. VICIonb30BaHbl CUCTEMHO-CTPYKTYPHBIM 1 CUCTEMHO-
JeSITETFHOCTHBIN MeKHAY4YHbIE TIOAX0bL. [IpoBeIeH KOHTEHT-aHaTN3 U TeMaTHYeCKUH MOHH-
TOPHHT TEXHOJOTHH reHepatuBHOro VU, BBIABICHB €r0 KOHCTPYKTHBHBIE, KOTHUTHBHEIC
U TIeJarorudeckue O0COOEHHOCTH. Pesynvmamei. IIpoaHamu3upoBaHBl OCOOCHHOCTH TeHepa-
tuBHOrOo MU. Llndposas Tpanchopmanms oOpa3oBaHHs MOKa3aHa Yepe3 MEPEOCMBICICHHE
KITIOUEBBIX pOJIel IeqaroroB B MU(POBYIO SMOXY B HANpaBICHHH 00pa30BaTENEHOTO HHIKH-
HUpPWHTA ¥ Pa3BUTHS TBOPYCCKUX KOMIICTCHIMH CTyICHTOB. /laHa 00OOMmICHHAs XapaKTepH-
CTHKa BBI30BOB reHepaTHBHOro MU mo oTHOmeHHIO K By3aM. lIpencraBieHBI BO3MOXKHBIC
MyTH UIESHTH(GUKAINK ¥ HEeHTpaln3alliy WCIIONB30BaHUS CTyIeHTaMH TeHepatuBHoro MU
IIPY BBINOJTHEHUU MpPaKTHUYecKUX 3agaHuii. [IpenioxkeHbl crmocoObl peleHus npooieM Hc-
MOJIb30BaHMs reHepaTuBHOTro MU 1is By30B: a) 00JauHble BRIYHUCIECHHUS U IPUMEHEHUE TOTO-
BBIX MoJieNield; 0) COTPYJAHHYECTBO C JKCIEPTaMHU OTPACIIH; B) HCIIOJNB30BAHUE MEXKIHUCITU-
IJIMHAPHBIX TOJXOM0B; I') MOOIIPEHHUE IKCIIEPUMEHTOB, TBOPUECTBA U KOMaHA000pa30BaHUE;
1) obecrieueHre MOCTOSHHON MONAEPKKM M HACTABHUYECTBO; €) PELICHHE ITUYECKUX IPO-
OseM mcronb30BaHus reHeparuBHoro U B Beicielt mkone. 3axrrouenue. OOOCHOBAaHO, YTO
mapagurmMa o0pa3oBaTeNbHOTO MHKWHUPHHTA, BKITIOUAIONIas PHUBJIeUeHHe reHeparusaoro MU
aKUEHTHPYeT BHUMaHHE HA Pa3BUTUU TBOPUYECKHUX MPOECKTHPOBOYHO-KOHCTPYKTOPCKUX KOM-
METEHINH CTyIEHTOB U II€Jaroros.

KarwoueBbie cioBa: mudposas tpanchopmaims oOpa3oBaHus, BbICIIEe MPOQeCcCHOHATh-
HOe 00pa3oBaHue, MyTH PEHICHUS MPOOIeM
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Abstract. Problem statement. The theoretical and technological challenges of using
generative artificial intelligence (Al) in the higher education system of the Russian Federation
are briefly discussed. Methodology. System-structural and system-activity approaches are used.
Content analysis and thematic monitoring of generative Al technologies were carried out,
its constructive, cognitive and pedagogical features were revealed. Results. The features of
generative Al are analyzed. The digital transformation of education is shown through a re-
thinking of the key roles of teachers in the digital era in the direction of educational engineering
and the development of creative competencies of students. A generalized description of
the challenges of generative Al in relation to universities is given. Several possible ways of
identifying and neutralizing the use of generative Al by students in the implementation of
practical tasks are suggested. The ways of solving the problems of using generative Al
for universities are substantiated: a) cloud computing and the use of ready-made models;
b) cooperation with industry experts; c) the use of interdisciplinary approaches; d) encouraging
experimentation, creativity and team building; €) providing ongoing support and mentoring;
f) solving ethical problems of using generative Al in higher education. Conclusion. It is proved
that the paradigm of “educational engineering”, including the use of generative Al, focuses on
the development of creative design and desigh competencies of students and teachers.
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IMocranoBka nmpodiaemsl. VickycctBennsiit naTemuiekt (M) — ato GwicTpo
pa3BuBaromascst 001acTb, KOTOpasi TpaHCPOPMUPYET MHOTUE OTPACIH U MEHSET
o0pa3 JKu3HU U paboTel Mrojiei. B coorBeTcTBHM ¢ (enepanbHbIM npoekToM «Hc-
KYCCTBEHHBI MHTEJUIEKT» CpPe/iU MPOUYUX MOCTaBJIeHA «3a/laya MOBBIIIEHHS YPOB-
Hs MH(QOPMUPOBAHHOCTU HACEJIEHUS O BO3MOXKHBIX cepax Mcromb3oBanus Mx»?,
B nocnennue roapl paszpabotuuku TexHojoruid MU noOumuce 3HAYMTENbHBIX
YCIIEXOB U BCE Yallle MCIOJIb3YIOT MX JJIsl PEIIEHUs CIOXKHBIX MPOOJIeM U MOBBI-
[ICHUS TOYHOCTH PE3YJIbTaTOB B pa3IMYHBIX 00JacTsAX, BKIIOYas oOpa3zoBaHWE,
3JIpaBOOXpaHeHHe, (PUHAHCHI U MHOTO€ Jpyroe. LludgpoBsie ruranTel — oT 3amaj-

! Macmopr enepampHOro mpoekTa «MCKyCCTBEHHBIA HHTEINIEKT) HAMOHATIBHOM IIPOrpaM-
MeI «{udposas s3xoHOMIIKa Poccuiickoit @eneparum» (prtoxkerne Ne 3 K IPOTOKOITY Ipe3uIuyMa
[IpaBuTETHCTBEHHOW KOMHCCHM MO IH(POBOMY pa3BHTHIO, HCHOJB30BAHWIO HH(MOPMAIHMOHHBIX
TEXHOJIOTUH ISl yIIydIIeHHs] KaueCTBa )KU3HU U YCIOBUN BEJCHUS MPEIIPHHUMATEIBCKOHN e TeNb-
Hoctu oT 27.08.2020 1. Ne 17). URL: https://www.garant.ru/products/ipo/prime/doc/400450248/ (na-
Ta oOpamenus: 15.12.2022).
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HeIX Google m Amazon g0 kuraiickux riargopm Alibaba n Baidu — He TONBKO
WCTIONB3YIOT IOCTIKEHUSI MAIIIMHHOTO O0YYEHUsI, HO U BKJIA/IbIBAIOT O'POMHEBIE CPei-
CTBa B MCCIICIOBAHUS M IPUOOPETEHNE TIEPCIIEKTUBHBIX cTapTtanoB. [1o onenkam Grand
View Research, mupoBoii peiHok MU Beipacter k 2030 r. B 13 pa3 u 1ocTuruer
1811,8 mupa momt. U siBnsieTcst OTHOM M3 CaMbIX aKTHBHO PAa3BUBAIOIIUXCS TEX-
HOJIOTUH B MHUpE, KOTOpas MMEET OIPOMHBIE MEPCIEKTUBbI Jisi UCIOJIb30BAHUS
B COLIMAJIBHOM cdepe, BKItoUYas Bbiciiee oopazoBanue. UM obnanaer noreHnuaniom
PEBOIIIOIIMOHU3UPOBATH TO, KaK BY3bl pa0OTAIOT U MPEAOCTABISIOT 00pa30BaTeb-
HBIE YCIIYyTH CBOMM CTyAeHTaM. B To ke Bpems ucrnonb3zoBanue MU B mpodeccuo-
HaJIbHOM 0Opa30BaHUU HAXOJUTCS B 3a4aTOYHOM COCTOSIHHH, a €T0 BO3MOKHOCTH
orieHeHbI He B mosiHOM Mepe [1]. Lleab ucciaenoBanus — BBISIBUTh TEXHOJIOTHYE-
CKHe€, KOTHUTHUBHbBIC U TEJIarornieckrue O0COOCHHOCTH T€HEPATUBHOTO UCKYCCT-
BEHHOTO MHTEJIJIEKTa M 00OCHOBATH MEPCTIIEKTHUBHBIE PEIICHUS MO0 €ro MpruMeHe-
HUIO B 00pa30BaHUU.

MeTtonoJsiorusi. I'eneparuBubiii MM — 3T0 MOIMHOKECTBO TEXHOJIOTHI UC-
KYCCTBEHHOTO MHTEIIJICKTa, KOTOPOE BKIIIOUAET B ce0s1 00yUaroIye Mojeiu Ha Oa3e
HEHPOHHBIX CeTel NJIsi TeHepalluyd HOBBIX JaHHBIX, AHAJIOTMYHBIX TAHHBIM O0Y-
yaromeid Beioopku. I'eneparuBabiii UM MoXkeT BKITIOUaTh B ce0sl co3gaHue M300-
pakeHMid, TEeKCTa, ayauo, BUJEO. BIU3KM U MEepCreKTUBbl MOSABICHUS CHIIBHOTO
MYJBTUMOJIAIFHOTO ¥ THIIEpMOAATbHOr0 reneparuBaoro M, camooOy4aemoro, coye-
TAOIIETO MEePEUYUCICHHBIC TUITHI HH()OPMAIIMK U PEATU30BAHHOTO B CpE/ie THIEp-
Menua. ['enepatuBHbiii UM ucnonb3oBaics nepBoHayanbHO AJI CO3AaHUs peau-
CTHUYHBIX M300pakeHUW W BUJEO HECYNICCTBYIONIUX JFOACH, )KUBOTHBIX M MECT.
OTa TEXHOJIOTHS OCHOBaHA HA aITOPUTMaX TTyOOKOro 0OydeHHs] HEMPOHHBIX CETEH,
KOTOpPBbIE€ CIIOCOOHBI U3y4aTh CJIOKHBIE 3aKOHOMEPHOCTH B JTAHHBIX U T€HEPHUPO-
BaTh HOBBIC JAHHBIC, UIMUTHUPYIOITUE 3TH 3aKOHOMEPHOCTH.

B mocnegaue rosbl reHepaTUBHBIN UCKYCCTBEHHBIN MHTEIUIEKT TIPEBPATHIICS
B MOIIHYIO T€XHOJIOTHIO, UMEIOIIYIO MPUIOKEHUS B PA3IMUHBIX 00JIACTAX, TAKUX
KaK CHHTE3 M300paxkeHHi, 00paboTKa eCTECTBEHHOTO SI3bIKa U COYMHEHHE MY3bI-
ku. OJTHAKO, HECMOTPSI HA CBOM MHOTOYHCIICHHBIE TPEUMYIIIECTBA, T€HePAaTUBHBIH
WU umeet u psa npoOieM, KOTOpble HEOOXOUMO PEIIUTh, 0COOCHHO B By3aX.

Ceiiuac cnernuanucThl B 00JaCTH HCKYCCTBEHHOTO MHTEIJIEKTa U TIIyOOKOTO
obyuenus aktuBHO obOcyxnatoT AGI (artificial general intelligence) — oGmuit mc-
KYCCTBEHHBIN MHTEIUIEKT WJIU, KaK €ro €llle Ha3blBaroT, cuiibHbI M. Enie tpu rona
Ha3aJl BCE CUUTAJIM, YTO B OJIKAUIINE IECATH JIET MBI K TAKUM OOCYKJICHUSIM JJaKe
He npubausumes. OnHako komanaa Open Al B KOHIIE MPOLIOro TOAa BBITYyCTHIA
OOIIIEIOCTYIHBIN TeHepaTHBHBIN Mpeno0y4eHHbIi Tpanchopmep ChatGPT (generative
pre-trained transformer) u ero nponsunyTyto Bepcuto GPT-4 — Mojesnu renepaTuB-
HOTO SI3bIKOBOT'O MOJIETTUPOBAHUSI.

B uccnenoBanuu MBI ¢ TIO3UIUMNA TPUKIAAHOW WH(DOPMATHKH PACCMOTPHUM
BBI30BBI TeHepaTuBHOrO MU 11st crcTeMbl BBICHIETO OOpa30BaHUS U MPEATOKUM
BO3MOJKHBIE ITYTH JIJIS1 KX PELICHUS.

Pe3ysbTaTsl M 00cyxkIeHHe. B 11e10M uccnenoBanus B 001acTH UPPOBOTO
MOJICTUPOBAHUS MTPOGECCHOHATLHON CPEJlbl BCE €Il HAXOAATCS HA PAHHUX CTaJIH-
SIX, ¥ B 9TOW 00JacTH CYIIECTBYET OOMNBINON MOTSHIUAT IS OYIYyIIET0 pa3BUTHUS
Y MHHOBAIM. B TO ke BpeMsi HEKOTOpbIC MCCIIEOBAHUS MOKa3all MHOT000ea-
IOIIKe pe3ynbTarhl. Tak, B LIEHTPE BHUMAHUS AHTJIOS3BIYHBIX aBTOPOB HAXOISATCS
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MEPCIICKTUBBI IPUMEHEHHS TAKUX TEXHOJIOTUH, KaK: a) HU(pOBbIC TBOHHUKH [2—4];
0) BUpTyaJbHas pealbHOCTh M MHTEPHET BemeH [5]; B) 3D-monenu [6].

B oreuectBeHHO# nUTEpaType, MOMUMO YIOMSHYTHIX, U3Y4YalOTCs: a) Mpea-
CTaBJICHHE 3HAHUH B MHPOPMAIMOHHBIX CUCTEMaXx [7]; 0) METOJOJIOTUU U TEXHO-
JIOTUHM TPOEKTUPOBAHUS MH(POPMAIIMOHHBIX cucTeM [8]; B) OM3HEC-MOIEIMPOBAHNE
M MHTEJUIEKTya bHBIH aHamn3 faHHbIX? [9)].

Xotss UM HaxoauT MHOXKECTBO MPUMEHEHUN B Pa3IMYHBIX OTPACISIX IMPO-
MBIIIJIEHHOCTH, B CBOEM I'€HEPAaTUBHOM «IIOKOJIEHHN» OH UMEET OIpPEIECIICHHBIE
npenstcTBus. Ha3oBeM HEKOTOpBIE U3 HUX.

1. Hedocmamok pecypcos. I'enepatusubiit U1 TpeGyer 60ib1IION BEIYUCIIHU-
TEJIbHON MOIIHOCTH U CHELHMATU3UPOBAHHOTO 000PYI0BaHMs, TAKOTO KaK rpadu-
yeckue mnporeccopbl (GPU) B 6onbiiom KommdecTBe Uit 3PPEKTUBHOTO 00YICHUS
MoJieNieil. ITO MOXKeET ObITh JOPOTo Ui OTACIbHBIX KOMIIAHUHM, Y KOTOPBIX HE XBaTa-
€T PeCypCOB ISl TOKYIIKH ¥ 00CITY>KHBaHHSI HEOOXOIUMOTO 000pY IOBAHUSI.

2. Cnoorcnocmov mexnonocuu. I'enepatuBabii M — 3TO c10KHAst TEXHOJIOTHS,
Tpebyromias ITyOOKOTro MOHMMAHUS AITOPUTMOB MAIIMHHOTO O0YYECHHS U S3BIKOB
nporpaMMupoBanus. be3 cnennanbHOro 0Opa3zoBaHusl CIOKHO U3YYUTh U MPUMe-
HUTb 3TU KOHILIENLHH, OCOOEHHO €CIIM y CHEUAINCTa WM UX TPYIIbl OrpaHu-
YEHHBIN OIBIT MPOrPaMMHPOBAaHUSI MOJIejIei MamiHHOr0 00yueHnus (ML).

3. Ilpobaemsbl 6 obyuaowux evibopkax. I'eneparuBubie Mogenmu M moryt
TeHepUPOBAThH TOJILKO T€ JIaHHBIE, KOTOPhIE aHAJIOITMYHBI 00YYaIOUIMM BbIOOpKaM.
Ecmu nannbie B 00y4arommx BEIOOPKAX HE OTIMYAIOTCS Pa3HOOOpa3ueM, CreHepHpoO-
BaHHbIE JaHHBIE MOTYT OBITh HEOOBEKTUBHBIMU U TUPAXKUPOBATH CYIIECTBYIOIINE
CTEpEOTHIIbl U UCKakeHUs. Pa3paboTumky AOKHBI yOEIUTHCS, YTO UX JTaHHBIE
B 00ydYarommx BBHIOOPKAX BaJMIHBI M PENPE3EHTATHBHBI JUIsl Pa3HBIX IOJIOB, Ha-
LUOHAIBHOCTEH U KYJBTYP.

4. Ozpanuyennvle apuanmsl UCNOIb3068aHUs. X0Ts reHepaTiBHbli I nmeer
MHOT'O MOTEHUUATBHBIX IPUMEHEHHM, OH MOXET CTaTh HEMIPUEMIIEMBIM JJIs1 HEKO-
TOPBIX BY30BCKUX AUCUMILIMH. Hampumep, renepatuBubii U moxeT ObITh HE Tak
TMOJIE3€H Ha 3aHATHUSX MO0 MUCTOPUU WIH KYJIbTYPOJIOTHH, KaK B U3y4yeHUH HH(DOP-
MAaTHUKH, MPOTPaMMHUPOBAHUS MW JU3aiHA.

5. I'enepatuBHblii U BbI3Bad 3THUECKHE MPOOJIEMBI, OCOOCHHO B OTHOILIE-
HUU CO3JaHusl TUI(EHKOB, TPEICTABIISIOMINX CO00M CreHepUpOBaHHbIE N300PaKEHUS
Y BUJIE0, KOTOPbIE MOKHO HCIOIB30BaTh ISl PACIpOCTPaHEHUS JIe3nH(POpMAIIH
WM MPUYMHEHUS BpeJa OTAENbHBIM JHIaM. B 3TOM miaHe mepea By3aMH BCTaeT
3aaya 00y4aTh CTYJCHTOB 3THUECKHM IOCIEACTBUSM TeHepaTuBHoro UM u Tomy,
KaK OTBETCTBEHHO HCITI0JIb30BATh ATY TEXHOJIOTHIO.

Pemast >t mpobnemMbl, By3bl MOTYT MOMOYb CTYACHTaM Pa3BUTh HABBIKU
Y 3HAaHUS, HEOOXOIMMBbIEe IJIsl MOHMMAHUS M HCIOJIb30BaHUs reHepatuBHoro MU
MPOYKTUBHBIM, OTBETCTBEHHBIM U 3THUHBIM 00pa3oM. [Ipu HaiexamiemM ypoBHe
M(POBON KyIbTYphl CTYIEHTHI MOTYT UCIOJIB30BAaTh BO3MOXKHOCTH T€HEPATHB-
Horo MM st co3ganusi MTHHOBAIIMOHHBIX PEIIEHUI U BHECTH CBOM BKJIAJl B JTydlllee
Oynymee. Hapsany ¢ omaceHus MU 1O TOBOLy OECKOHTPOJIBHOTO Pa3BUTHSI T€HEpa-
tuBHoro U (Mnoun Mack, CtuB Bo3HsiK U Ap.), BEICKAa3bIBAIOTCS MHEHUS O MOJIb-

2 Jlenp Gonbmx gaHHeix B MITIY. URL: https:/www.youtube.com/watch?v=TlaKJY-
N_5M (mara obpamenus: 25.02.2023).
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3€ ero ucroib3oBanus. Jlemuc Xaccabuc, TeHepabHbBIN TUPEKTOP U COYUPEAUTENh
DeepMind, yTBepikaaeT, 4To MPEUMYILECTBA UCCICIOBAHHIA B 00JIACTH HCKYC-
CTBEHHOT'O0 MHTEJUIEKTa HAMHOI'O IEPEBEIINBAIOT MOTEHIMAIbHBIE PUCKH U UTO
Ba)KHO MPOJIOJUKATh PA3BUBATh 3Ty 00JIACTh, HOMHS 00 STHYECKHX MOCITEICTBHIAX .
Crroapt Paccen, npogeccop 31eKTpOTEXHUKH M KOMIBIOTEpHBIX Hayk Kanudop-
HUICKOTO YHUBEpCUTETa B bepkiin BhICTyHal 3a pa3paboTKy J0Ka3yemo IOJie3-
HBIX CHCTEM MCKYCCTBEHHOT'O MHTEJIEKTa, pa3paboTaHHBIX B COOTBETCTBHHU C Ye-
JIOBEUECKHUMH NPEANOYTEHUAMU U LEHHOCTAMU. B cBoel kHure «CoBMECTUMOCTD
C YEJIOBEKOM» OH YTBEPXKAAET, YTO «IIEJIbI0O UCKYCCTBEHHOIO MHTEIIJIEKTA JOKHA
ObITh MAKCHMHU3ALIMSI YEJIOBEYECKOTO CUACThs U MPOLBETAHUSA U YTO HAM HYXHO
pa3pabaTbIBaTh CUCTEMbI MCKYCCTBEHHOI'O MHTEIIEKTa, KOTOpble ObLIM OBl 0e3-
OIIACHBIMH, ITPO3PAYHBIMU M COOTBETCTBOBAJIM YEJIOBEYECKUM LIeHHOCTsIM» [10].

[TockonbKy MBI UMEEM JEJIO C SI3bIKOBBIMM MOJIETSIMHU, @ TOYHEE, C Mpe-
oO0yueHHbIMH TpaHchopmepamu, Takumu kak ChatGPT, LaMDA, Bard, Claude
Y TI0100HBIMU, TO TPYJHO MPEAOCTABUThH HA/ICKHBIA METOI MPOBEPKU TOT0, ObLIA JI1
JoMalHsAs paboTa CTyJeHTa HalKCcaHa MOJEIbIO WIK CaMUM CTyAeHToM. OHaKo
€CTbh HECKOJIBKO IIOJIXOJI0B, KOTOPBIE MOXHO HCII0JIb30BATh Ul IPOBEPKU HA Ilja-
THaT WK TOATBEPKICHUS OUIMHHOCTH pabOTHI CTyIEHTA.

I[TepBoe, 4TO MPUXOIUT B IOJIOBY, — MPOBEpKa Ha muiaruat. Cucrema «AHTUILIA-
rUaT» MOXKET IOMOYb ONpPEAEIUTh CIydau Ijlaruara, CpaBHUBas paboTy CTyJeHTa
¢ 0a3oi MaHHBIX CYHIIECTBYIOIIMX TEKCTOB. OJIHAKO 3TO pabOTAaeT TOJBKO B TOM
ciayvae, ecnu resepatuBHbld MM menones3oBanm pecypebl uHTEpHeTa. Ecnm cry-
JIEHT CKONMPOBAJI KOHTEHT U3 IPYroro UCTOYHUKA, OH MOXET HE TOSBUTHCS B pe-
3yabTarax noucka. Ho BO3BMOXXHOCTH JAHHON CUCTEMBI MTOKA €I1€ HE BKIHOYAIOT
BBISIBJICHHE CT€HEPHPOBAHHOIO, HO He pa3melieHHoro B Cetu Tekcra. «Vcmomnb-
3oBanre VM B 0Opa3oBaTeibHBIX M HAyYHBIX LIEISIX HE PETYIMPYETCs 3aKOHOMAA-
TEJNbHO, U B HACTOSIIEE BPEMS IBITAIOTCS PETYIMPOBATh €ro MO aHAJIOTUH C IjIa-
rHaToM, YTO HEMPaBUIBHO C TOYKHU 3PEHHUS CIOXHOCTU TEXHOJOTHH. DKCHEPTHI
CUHTAIOT, YTO B Omipkaiiiee BpeMs ohuIIMaTbHOE pa3pelieHre Ha UCTIOIb30BaHue
reHepaTHBHBIX ceTeil B Poccuu HeBo3MOxkHO»!. B TO ke Bpems, HECMOTpS Ha TO
yto Komuccus no stuke B chepe MU cocrout uz npeacrasureneit «Coepbanka,
«Sunexca»n, MTC, donna «CromkoBo», LICP, LlenTpa nCKycCTBEHHOTO MHTEIUIEKTa
MI'UMO, «Cxontexa», U”TMO u MI'TY umenu H.D. baymana, o4eHb cTpaHHO
BUJIETh TaKOE 3asIBJIICHHUE, YUYUTHIBAS, YTO CTYJICHTHI AKTUBHO HCIOJIB3YIOT SI3bIKOBBIE
Mozenu reHepatuBHoro MU. IlosBiAroTcs aBTOMaTU3MPOBAaHHBIE CUCTEMBI IIPO-
BEPKH TEKCTa HA TEHEPATUBHOCTH POOOTOM, HO TIOKA OHH €I1le HECOBEPIICHHBI.

[IpenogaBaTento B JaHHOM Cllydae HEOOXOAMMO aHAIU3UPOBATH CTUJIb TEK-
cta. SI3pikoBbie Mogenu MM ucnonb3yroT ocoObIi CTUIIb MHUChMa, KOTOPBIA XOTh
U CJIOKHO, HO IIPH TILATEIBHOM AHAJINW3€, MOXXHO OTIIMYUTH OT CTHJIS CTYJIEHTA.
Taxxe py BBIIOIHEHUM CEPUU 3aJaHUM MOSIBIIETCS BO3MOKHOCTh IIPOAHAIN3H-

$ Matthew D. Google's DeepMind boss Demis Hassabis calls for ‘guardrails’ in Al. The National
News. 2023, June 12. URL.: https:/Awww.thenationalnews.com/business/technology/2023/06/12/googles-
deepmind-boss-demis-hassabis-calls-for-guardrails-in-ai/ (accessed: 14.06.2023).

“IIpemnoxenne or  HaumonaneHO#f  KomuccuM 1o osTuke B chepe WU
O PpEeryJIMpOBaHMHM WCIOJNB30BaHUS TeHepaTWBHBIX Moneneii MW B mpomecce oO0ydeHus.
URL.: https://www.securitylab.ru/news/536316.php (nara oopamenus: 11.04.2023).
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pOBaTh CTWJIb HAMKMCAHUS OYEPEIHOW pabOThI CTyNEHTAa, YTOOBI YBUACTH, COOT-
BETCTBYET JIM OH CTHJIIO MPEABIAYLIEH paboThl, KOTOPYIO OH MPEACTAaBUI MPEIo-
JTaBaTENI0 PaHee.

IIpenogaBarens Bcerja UMEET BO3MOKHOCTD 3aJaTh YTOUHSIOLIKE BOIIPOCHL.
B curyamnum, xorja Mbl Mo03peBaeM, 4To paboTa CTyACHTa HE SBIISCTCS MOIINH-
HOM, MBI MOXKEM 33/1aTh YTOYHSIOIIME BOIPOCHI, CBS3aHHBIC C COICPIKAHUEM, YTOOBI
y3HAaTh, TIYOOKO JIM CTYJIEHT YCBOWJI Marepuall. B Tekcrax, creHepHpOBAHHBIX
npeao0yIeHHOW MOJIEINbIO, CTHIIh MTUChMa SIBJISIETCS TTOCIICI0BATEILHBIM U MOYKET
JIOTUYECKH OTINYATHCS OT CTYJACHYECKUX Pa0OT, HCTIOIB3YIOIINX YaCTOE IIUTUPO-
Banue. Tak, si3pikoBbIe Moaenn MW cmocoOHBI TeHEepUpOBaTh CIIOKHBIE M H30III-
peHHble npeioxenus U ad3anpl. Ecnu paboTa cTyneHTta BKIIoUaeT B ce0si ypOBEHb
CJI0)KHOCTH, KOTOPBII KaXkKeTcs BBIIIE €ro OOBIYHBIX CIHOCOOHOCTEH, 3TO MOXKET
OBITh MPU3HAKOM TOTO, YTO OH MCIIOJIb30BaJl BHEIIHIOK MOMOIIb. SI3bIKOBBIE MO-
nenu M o6nafaroT oOMIMPHBIM CIOBAPHBIM 3aIIaCOM M CIIOCOOHBI MCIIOJIB30BATh
CHEIMAM3UPOBAHHYIO0 TEPMUHOJIOTHIO B OMpeeNieHHbIX obnacTsax. Eciau gomari-
HEE 3aJaHHUE CTYJCHTA BKJIOYAECT PACIIMPEHHBIN CIIOBAPHBINA 3aI1ac, HETUIIMYHBII
JUISL €70 YPOBHSI OOYYEHHS WM OIBITA, 3TO MOXKET yKa3bIBaTh HA TO, YTO OH WC-
MOJIb30BaJl TAKOTO UHTEJUIEKTYaJIbHOIO OMOIIHUKA.

OpnuH U3 crocoO0B MPOBEPHUTH, SABJISICTCS JIM JOMAITHEe 3aJaHUe CTYICHTA
€ro COOCTBEHHOM pabOTOM, — MPEAOCTABUTH €My CITyYalHbIE MTOJACKA3KH U TOIPO-
CUTh OTBET cpa3y ke. Eciii CTyJeHT W30 BCEX CHJI MBITAETCS CO3AaTh CBSI3HBIN
U XOpOIIO OPraHU30BaHHBIA KOHTEHT, 3TO MOXET YKa3blBaTh Ha TO, YTO OH HC-
M0JIb30BaJ A3bIKOBbIE Moaenu MU unm BHemHO0 nomoilb. MOXHO MONPOCUTH
JIOTIOJTHUTENIbHBIE OOOCHOBAaHUSI M TOSICHEHUS IO BBINOJHEHHOHM pabote. Ecnu
CTYJEHT HE MOXKET JIOTUYHO 00CYXJaTh CBOIO pabOTy WJIM OTBEYaTh Ha BOIPOCHI,
CBSI3aHHBIE C COJIEPKaHUEM, 3TO MOXKET OBITh MPU3HAKOM TOTO, YTO OH BOCIHOJb-
30BaJICs I'eHepaTUBHOM Moneinbio M.

He cnenyer HenooueHHBaTh IKCHEPTHYIO OLIEHKY: €CJIHM Bbl MOJ03PEBACTE,
YTO CTYAECHT UCIOJIb30Bal A3bIKOBbIE MOoJenu MW miist co3nanus cBoer TOMaIIHER
paboThl, €CTh BO3MOXHOCTH IOMPOCHUTH KOJUIETY MPOBEPUTH pabOTy. DKCHEPT
MOKET OLUEHHUTh TOYHOCTb U AKTyaJIbHOCTh KOHTEHTA M OIPENEIUTh C BBICOKOM
BEpPOSITHOCTBIO, OBUI JIM OH CTre€HEPUPOBAH S3BIKOBOM Mojaenbio MU wmm Her.
B 10 xe Bpems si3pikoBbIe MoAenu M moka erie HeCOBEpIICHHBI 1 MOTYT MHOT 1A
JOTYCKaTh TPaMMaTHYECKUE WM CHHTaKCUYeCKHe omuOKu. JIFoObie OmmOKN min
HECOOTBETCTBUSA B JIOMAIIHEM 33JIaHUU CTYACHTa MOTYT TAKXE CBUIETEIbCTBO-
BaTh O TEKCTE, creHepupoBanHom M.

KoHneuHo, Ha moMoIIb MTPETo1aBaTeNt0 MOXKET NPUNATH U MOHUTOPUHT YCHEIl-
HOCTH CTYyJIeHTa, 3ahUKCHpOBaHHBINA B ero nudposom ciene. [Ipasna, ans storo
HE0OXOIMMO HCIOJIb30BaTh MHTEIUICKTYalbHBIA aHAINU3 JAHHBIX, 0 HEOOXOAUMO-
CTH KOTOPOTO B 00pa30BaHUK MBI MHCATTU B CBOUX MPEIbITyIuX padboTax [7].

BaxxHO MOMHHTB, YTO 3TH NMOAXOJbI HE SBJISIOTCS HANCKHBIMHU, U BCETAA
CYIIECTBYET PUCK TOTO, YTO CTYJIEHT MOXKET 3aHAThCs muaruatoMm. OmHaKo, Mmpo-
SIBJISISL OZIUTENIBHOCTDh M UCIIOJIB3YSl HECKOJIBKO TOJIX0/I0B, MOXXHO YBEJIHYUTH Be-
POSITHOCTh OOHApYy’>KEHHUs CIIy4aeB IJlarhara WM aKaJeMHYeCKUX HapyIICHUH.
Kpome Toro, oueHp BaKHO MOOMIPATH CTYACHTOB Pa3BMBaTh CBOM HAaBBIKHM aKaje-
MUYECKOT0 MUChMa U YIEJSATh NEepBOOUYEpPEIHOE BHUMaHHE OOYYEHUIO ITHKE
BBICIIIEN IIKOJBI.
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[TpoBepka Toro, ObUTA JIM HamKMCAaHA TOMAaNIHSS pa0doTa CTYICHTa C TIOMO-
b0 ChatGPT wnu agpyroro mogo6HOro cepBuca, MOXKET OBITh CIOXKHOM 3a/1a4eid,
HO Ba)KHO HCII0JIb30BaTh KOMOMHAIMIO CTPATErHil, 4TOOBI OBBICUTH BEPOSATHOCTD
oOHapy’KeHHsI MOTEHIIUAIBHBIX IPOOJIEM.

Kakue xe pemeHuss MOTyT IPUHUMATh BY3bl MPU HUCIOJIB30BAHUM TE€HEpa-
tuBHOro MN?

1. Obnaunvie gvluucienus u UCNOIL308aHUe 20MOBbIX MoOeneli. By3bl MOTYT
HCIOJb30BaTh PECYpChl O0JIAYHBIX BBIYMCIECHUH, Takue Kak SHnexcOO6mako wiu
Google Cloud, ans o0yuenust renepatuBHbIM MojensiMm N 6e3 HeoOxonumocTu
BKJI3/IBIBaTh CPEJICTBA B JOPOroCTOsIIee 000pYI0BaHUE. ITO MOXKET IIOMOUYb CHU3UTh
3aTpaThl U CAENATh ATY TEXHOJIOTHIO O0siee TOCTYIHON ISl CTyAeHTOB. J1Jig 3Toro
[IPEeroIaBaTeNId MOTYT UCIOJIb30BaTh YAOOHbIE HHCTPYMEHTHI U IIATGOPMBI, KO-
TOpbIE yHpoularoT nporecc. Hanpumep, HekoTopble ruaTdopMbl peiaratoT npeasa-
pUTENTBHO 00YUYEeHHBIE MOJIENIN, KOTOPBIE MOXKHO JIETKO HACTPOUTH U Pa3BEPHYTh.

2. Compyonuuecmso ¢ skcnepmamu ompacau. By3bl (0coOeHHO (erepaibHbIe
U Hay4HO-HCCJIE/I0BATEIIbCKUE YHUBEPCUTETHI) JOJDKHBI COTPYIHUYATh C OTPACIIEBbI-
MH JKCIEPTaMH, YTOOBI MPEJOCTABUTh CTYAEHTAaM peallbHbIE IPUMEPHI UCIOIb30-
BaHUS U MpuiIokeHus reHepatuBHoro MM. 3to moxer BKiIOUaTh B ce0s MpUIia-
LIEHUE JOKJIAUMKOB, OPraHU3aLMIO SKCKYPCUH B TEXHOJOTMYECKUE KOMITAHUH WJIU
NapTHEPCTBO C KOMIIAHUSIMU B pa3pabOTKe MpOrpaMM MPOU3BOJCTBEHHOHN Mpak-
TUKU U CTXXUPOBOK. [10J0KUTENBHBIM IPUMEPOM TAKOTO COTPYIHUYECTBA SIBIIS-
totest J{am Oonpimx gannbix B MITTIY, roe cnmkeps! — npeactaBurenu [T-otpacnu
U CHEUMATUCThl KOMITAHUN, 3aHUMAIOIINXCS aHAJTMTUKOM OOJNBIIMX JTaHHBIX, pac-
CKa3bIBAIOT O TOM, YeM MOXKET OBITh MOJIE3€H aHAJIN3 JAHHBIX PA3JIMYHBIM KOMIIa-
HUSIM, KaKie OIIMOKHM BCIUIBIBAIOT B MPOEKTaX C UCHOIb30BaHUEM MAIIMHHOTO 00Y-
YEeHHs U Yero MOXKHO JOOUTHCS, aHATU3UPYS OTPOMHbIE 0OBEMBI JAHHBIX .

3. Hcnonvzosanue medxcoucyuniunapusvix nooxooos. I'eneparususii N —
9TO TEXHOJIOTHS, KOTOPYI0 MOXHO MCIOJIb30BAaTh B PA3JIMUHBIX JAMCIUIIINHAX,
BKJTIIOYasi MH(GOPMATHUKY, JU3aliH, IPOrpaMMHUPOBAaHKUE U JIaXKE COLIMANIbHBIE HAYKU.
By3bl MOTyT noOLIpsITh MEKAUCUMILIMHAPHBIN MOAXO0M, BKJIIOUNB FE€HEPATUBHBIN
NU B HECKOJIBKO MOAYJIEN WU KYpPCOB U NMPEJIOKNUB MEXAUCIUIUIMHAPHBIE MTPO-
€KThbl. By3bl JOIKHBI ONPENENINTh COOTBETCTBYIOUINE BapHAHTHI MCIIOJIb30BaHUs
reHepatuBHoro MM B cBoux yudeOHBIX IIaHaX. DTO MOXET BKIIOYaTh padboOTy
C DKCIIepTaMu B MPEIMETHOM 007acTH, 4TOOBI ONPEAETUTD, IJI€ MOXKHO UCIIOJIb30-
BaTh reHepaTuBHbId U aiis ymydmeHus: o0yueHus CTyAeHTOB.

4. Ioowpenue sxcnepumenmos, meopuecmea u Komanooobpasosanus. I'e-
HepaTuBHbIN M npenocTaBiser cTyAeHTaM BO3MOKHOCTh SKCIIEPHUMEHTHUPOBATH
U TBOPYECKH MOJIXOANUTH K CBOMM MPOEKTaM. By3bl MOTyT MOOLIPATH SKCIIEPUMEH-
Thl, IPEJOCTABIIAS CTYAEHTaM CBOOOJY HCCIEA0BaTh U TECTHPOBATH pa3IMYHbIE
uaeu u noaxonsl. Ilpoexts! reneparusaoro MM yacto tpeGyroT cOTpyaHUYECTBA
1 KOMaHAHON paOoThl. By3bl MOT'YT crIOCOOCTBOBATH COTPYAHUYECTBY, MOOLIPSS
CTYACHTOB K COBMECTHON paboTe HajJ MPOEKTaMU U MPEAOCTABIAA UM BO3MOXKHO-
CTH JUIsl pa3BUTHS HaBBIKOB KOMaH/1000pa30BaHMsL.

5 Jlenp Gonbmmx gaHdeix B MITIY. URL: https:/www.youtube.com/watch?v=TlaKJY-
N_5M (mara obpamenus: 25.02.2023).
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5. Obecneuenue nOCmMosIHHOU NOOOePI’CKU U HacmasHuyecmeo. V3yuenue
reHepatuBHOro MM MoxkeT ObITh CIOXKHOU 3adauei, U JUisl JOCTHXKCHUS ycIiexa
CTYJIEHTaM MOXET MOTPEeOOBATHhCS MOCTOSHHAS MOJACPKKA U HACTABHUUYECTBO.
By3bsl MOryT oOka3biBaTh TaKyr NHOIJIEPKKY, Mpejjaras CeMHUHAphl, BEOWHAPHI
C Y4YaCTHEM 3KCIEpPTOB WM HPOrpaMMbl HACTABHMUYECTBA, KOTOpPHIE MOMOIArOT
CTYJICHTaM pa3BHBATh HEOOXOIMMBbIC HABBIKU U 3HAHUSI.

6. Pewenue smuueckux npooiem ucnov3osanusi cenepamusio2o MU 6 evicuielt
wikose. By3bl TOJDKHBI YIETSTH BAXKHOE BHUMAaHUE 00YYEHHIO 3THKE BBICIICH HIKOJbI
Y TIPEJIOCTaBISATh CTYJACHTaM WHCTPYMEHTHI M 3HAHUS, HEOOXOANMBIC MM IS OT-
BETCTBEHHOTO MCIIOJIb30BaHUs reHepaTuBHOro M. 310 MOXET BKIIIOUYATh 00CYX-
JICHHE PTUYECKUX MOCIEICTBUN U MOOoIIpeHrne 00ydaeMbIX K pacCMOTPEHUIO MO-
TEHIIMAJIbHOIO BO3JEHUCTBUS UX ITPOEKTOB, CO3JAaHHBIX C TeHepaTuBHbIM M.

[lepeuncnennpie MPOOIEMBI OXBATHIBAIOT PA3IMUHBIC ACTIEKTHI TEHEPATUBHOTO
WU, Bxmroyas MammHHOE 00y4eHue, Try0okoe o0ydeHne, KOMIIBIOTEPHOE 3peHHeE,
poboToTexHuKy U 1p. OHU TaKKe PEIIaf0T STUYECKHE U COIUAIBHBIE MPOOJIEMBI,
cBs3aHHBIE ¢ TeHepatuBHbIM U, Takne Kak mpeaB3sTOCTh, TOJIEPAHTHOCTH U JI0-
Ka3aTelbHOCTh BBIBOJIOB. KpoMe TOro, B HEKOTOPBIX 3apyOeKHBIX UCTOYHHUKAX 00-
CYXJIIaeTCsl BAXHOCTh pa3HOOOpa3usi B 00ydaroluX BBIOOPKAX U HEOOXOIMMOCTH
YIICNATH IPUOPUTETHOS BHUMAHUE ATHIECKUM acriekTam [11; 12].

3akiouenue. ['eneparuBublii UM — 3TO MOIIHASL TEXHOJIOTHSI ¢ MHOTOYHC-
JICHHBIMU TIPWIOKCHHUSIMA B Pa3IMIHBIX 00JACTSIX, CIIOCOOHAS MX MPEoOpa3uTh.
Ha ropusonTe yke BHIHBI HOBbIE BO3MOKHOCTH TeHeparuBroro MU (AUTO-GPT),
nHora HazsiBaemoro GPT-5. Kpatko nepeyucinm ero BO3MOKHOCTH.

1. JlononHeHHast TUaIOrMYHOCTb — YIIPABJICHUE KaK KPAaTKOCPOUHBIMH, TaK U MPO-
[UTBIMA TAAJIOTAMH C JOCTYTIOM B MHTEPHET, CITIOCOOHOCTH UCTIPABIISTH CBOM OIIIMOKH.

2. JlonmonHeHHass MTHTEPAKTUBHOCTHh — TeHEPUPOBAHUE JTUHAMHYHBIX CIOKET-
HBIX JJUHUN B MYJBTUME/NA, CO3/IaHUE BUPTYAIbHBIX MHUPOB B KOMIUIEKCE C BUP-
TyaJIbHBIMH KYJbTYPaMH B HCTOPHUSIMHU.

3. JlomonHeHHast MyJIbTHMOIAIEHOCTh — MYJIBTUMOJIAIFHOE TIOHUMaHKe, aHa-
JM3 U TCHEPUPOBAHNE KOHTEKCTYaIbHBIX KOHCTPYKIIMHA B Pa3IMYHbBIX Meauadop-
MaTax, MOSIBJICHHUE aBTOHOMHO T€HEPHUPYIONTUX MEPCOHATN3UPOBAHHBIX MEHA.

4. TIpOTHOCTUYHOCTh — T€HEPUPOBAHNE ABTOHOMHBIX MPOMIITOB, TIAHUPO-
BaHME, 00OCHOBaHHUE PELICHUN U MMPOTHO3UPOBAHKE Ha 0a3e ClIEHApUEB Ha SI3bIKE
Python, ucnonb3oBanue paccyxaeHUi s pemieHus mpooeM, TpeOyIOmuX 10-
FOCPOYHOr0 TUIAHUPOBAHMUSI, CO3JAaHUE CIHCKOB 3a/lad M UX MOCIEI0BATEIbHOE
pelIeHne, CroCcOOHOCTh MPECKA3hIBATh PE3yJIbTAaThl OyAyIIero ¢ OOJbIIei Tou-
HOCTBIO, YEM KOT/1a-TH0O0 MPexKIe.

5. MynbpTuiarOpMeHHOCTh — JAOCTYI HE TOJIbKO B CeTh, HO U K pa3imy-
HBIM MUIaT(opmMaM, 4TO MO3BOJISET areHTy B3aMMOJIEHCTBOBATh C IIUPOKUM CITEK-
TPOM PECYPCOB U CEPBUCOB.

6. MynbTHareHTHOCTh — KCIIOJIb30BAHUE HECKOJIBKHUX areHTOB (HAIpUMep,
B GPT) 6naronmapst API, kaxblif U3 KOTOPBIX pemIacT CBOM COOCTBEHHBIE 33/a4H,
HO B3aUMOJIEHCTBYET C APYTUMHU U KPUTUKYET HX.

7. ABTOHOMHOCTb — BO3MOKHOCTh paboTaTh 0e3 aBTOpH3AINH MOJIb30BaTe-
151, uToObI ObITh Ha 100 % aBTOHOMHBIM, TO €CTh pabOTaTh B HEMPEPHIBHOM pe-
KUME, YTO B MEPCIEKTUBE BEJET K MOSBICHUIO aBTOHOMHBIX POOOTOB ¢ OOIIMM
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WHTEJUIEKTOM U coeauHenue mojeneit UM B Gosee oOIIyr0 U MOIIHYIO MOJEIb,
HarpuMep B CaMOPa3BUBAIOLIUNCA UHTEPHET.

8. Ilepconanm3anusi — CO3IaHUE BUPTYaAJHHOTO MEPCOHATBHOTO TOMOIIHHKA,
KOTOpBII JIETKO UHTETPUPYETCS CO BCEMH aCIIEKTaMH HAILEW )KU3HU U IEMOHCTPUPYET
o0t I Bo MHOrux o0sactsix, co3/iaBas €IMHYI MHTEIIEKTYyalbHYI SKOCH-
CTeMy, aJalTUPOBAHHYIO K NOTPEOHOCTSAM JIMUHOCTHU, IIOMOTasi IOCTUYb JTMYHBIX
LIeJIEH U aIanTUPOBATHCS K YCTPOMCTBAM, C KOTOPHIMHU MBI B3aUMOJICHCTBYEM.

B TO e Bpemsi OCHOBHBIM CIOCOOOM MPOTHUBOCTOSATH OECKOHTPOJIBHOMY
WCIIOIB30BAHUIO SI3BIKOBBIX Mozeneir MU sBisercss nHauBuayamu3amus oopas3o-
BaTEJIbHBIX TPAEKTOPUN M MEPCOHANIM3ALMA KOHTPOJIBHBIX 3anaHuil. Tak, Hanpu-
Mep, Ha HalleM caiite paspabortano 6osiee 150 mabopaTopHbIX paboOT ¢ TEepcoHa-
JTU3MPOBAHHBIMU BAPHAHTAMH 3a1aHUIA®,

[Mudposast Tpanchopmanust oOpazoBaHUs O3BOJISET O0Iee 0OOCHOBAHO Op-
raHW30BaTh B3aUMOCBSA3b BCEX KOMIIOHEHTOB 00pa3oBaTeIbHOM CUCTEMBI U Ooliee
3¢ PEeKTUBHO peaTM30BbIBATH OCHOBHBIE ¢ (hyHKuuu. [IpenonaBarensiM By30B HEOO-
XO/IUMO IPOEKTHPOBATH U pa3pabaThiBaThb HOBBIE METOJ/bI OOYYEHUS U CHUCTEMBbI
OLIEHKH, MOJIETUPOBATh MEPCOHAJILHBIE U TPYINIIOBbIE TPACKTOPUHU OOYUYEHHUSI, IO-
CTOSIHHO CJIEZIUTh 32 CBOUM NMPO(ECCHOHANTBHBIM POCTOM U JIMJIEPCTBOM.

Taxum obpaszom, udposas Tpanchopmaiys 00pa3oBaHUs B LIETIOM U UCTIONb-
30BaHue reHepatuBHoro MM B yacTHOCTH NoJpa3yMeBacT IEPEOCMBICICHUE KIIIO-
YeBBIX POJIEH MeJaroroB B HMU(PPOBYIO 3MOXY B HalpaBiICHUH 00pa30BaTEIbHOIO
uwkuHupuHra. [lapagurma o0pa3zoBaTenbHOrO MHXUHUPHHTA aKIEHTUPYET BHUMA-
HUE Ha Pa3BUTHE MPOEKTUPOBOYHO-KOHCTPYKTOPCKUX KOMIIETEHIUI CTYJIEHTOB
u nenaroros. O6pa3oBaTeIbHbI HHXUHUPHUHT, TOHUMAEMbIi HAMH B Y3KOM CMBbIC-
Jie KaK IpOeKTHPOBaHKEe 00pa30BaTEILHOTO MpoIecca U YIPaBIEHUE UM C OIIOPOi
Ha JJaHHbIe MOHUTOPHUHIA YCIEITHOCTH 00ydaeMbIX, B 11€JI0M BBIXOAMT 3a Ipejie-
Jbl TPAIUIIMOHHOM CXEeMbl «HayKa — MH)KEHEp — MPOU3BOJCTBO» U BKIIOYAETCS
B caMbleé Pa3HOOOpa3HbIe BU/bI COLMAIBHOM MPAaKTHKH (IIPeXkIe BCero, B 00yue-
Hue, 00CcIy’)KMBaHUE U T. 11.), I/Ie KJacCUUecKasi KOHCTPYKTOPCKasi yCTaHOBKa Cy-
LIECTBEHHO BUJOM3MEHSETCS. Bce 3TO BEAET K M3MEHEHHIO CAMOI0 COAEP KAHUS
00pa30BaTeNbHOTO0 MHKUHUPUHTA, KOTOPOE MPOPHIBAET CTABIIUE JJII HETO Y3KHUMHU
PaMKH MH)KEHEPHOU NEeSTETbHOCTH M CTAaHOBUTCS CaMOCTOSATENbHOM cepoit co-
BPEMEHHOM KYJIBTYPHI.

OO6pazoBaTeabHBI MHKUHUPUHT BKITIOYAET B ce0sl MPUMEHEHUE MHKEHEPHBIX
MPUHIIMIIOB U TIEIarorH4ecKoro Au3aiiHa mpu pa3paboTke o0pa3oBaTeNbHBIX TEX-
HOJIOTUYECKUX PELIEHUH. DTO MOXET BKJIIOYAaTh CO3/IaHUE HOBBIX IPOTrPaMMHBIX
m1aTGopm, CUCTEM YTIpaBiIeHUs O0yUYE€HUEM U IPYTHX HUPPOBBIX HHCTPYMEHTOB,
MOJJICP)KUBAIOLINX MPENoJaBaHUuEe U YCBOCHME 3HaHMM. Bce 310 mo3Bomut 3¢h-
(heKTUBHO CHUXKATh OMACHOCTh OECKOHTPOJIBHOTO UCIIOJIb30BAHUS T€HEPATUBHOTO
NMU B By3ax.
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Abstract. Problem statement. Currently, various global and national institutions promote
mainstreaming artificial intelligence (Al) technology into training programs for school students.
The effectiveness of introducing artificial intelligence into school curricula depends on four
factors: 1) defining methodological foundations for creating educational content; 2) selecting and
structuring appropriate learning content; 3) adapting the content to the needs of different age groups;
4) integrating the content into school programs. The current study provides theoretical foundations
for generating learning content for Al lessons aimed at secondary school students and determines
possible ways of integrating that content into school programs. Methodology. The empirical
part of the study involved 225 secondary school students aged 11-14 (forms 5 to 9) as well as
125 teachers from comprehensive schools located in Moscow and the Moscow region. Analysis,
synthesis, testing and sampling average methods were used. Results. The authors conducted
a pilot testing of the developed educational materials, measured students’ Al-related skill and
knowledge and processed the obtained data using the method of selective averages. The theoretical
research conducted showed the leadership of artificial intelligence training in primary schools,
mechanisms for developing learning outcomes in the field of artificial intelligence for primary
school students, the opportunity to reveal the possibility of forming the content of artificial
intelligence training based on various approaches. The goals and results of teaching the basics
of artificial intelligence within the framework of basic school were determined. The content
of training was formulated. Conclusion. The research is characterized by scientific and practi-
cal novelty, as it helps determine methodological grounds for teaching Al to secondary school
students and proposes a detailed unit plan for an Al training course in secondary school.
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OOy4yeHune TeXHONOrMm UCKYCCTBEHHOr O MHTeJIJIeKTa
B 00 eo0pa3oBaTeibHOM LWKOJIe: OT pa3paboTku A0 NPaKTUKU

N.B. JleBueHKO , A.P. CanbikoBa'”,
JI.LA. KapramoBa'”, II.A. MepeHkoBa

Mocxkosckutl 2copodckoii nedazoeuueckutl ynusepcumem, Mockea, Poccuiickasa ®edepayus
levchenkoiv@mgpu.ru

Awnnotanus. [locmanoska npodnemvl. CeTomHs HEOOXOANMOCTh OCBOCHIS ITKOTEHUKAMHI
JUIaKTUYECKUX 3JEMEHTOB B 00JIaCTH MCKyccTBeHHoro uHreiekra (M) momuepkuBaeTcs
Ha ToCyJapCTBEHHOM ypoBHE. [IpobieMbl BHEApeHUsT 00YYEHHS UCKYCCTBEHHOMY WHTEIICKTY
CBsI3aHEBL: 1) C ompeneneHneM KOHIENTYalTbHBIX OCHOB (DOPMHPOBAHHS COIEPKAHUSI 00yde-
HUST; 2) 0TOOPOM M CTPYKTYPHUPOBAHUEM COJIEPKaHUsI 00ydeHus; 3) aqantanueil coaepKaHus
00y4eHus BO3pacTy ydarmumxcs; 4) nHTerpanueil B MKoJIbHOE 00pa3oBaHue COAEpIKaHUsI 00y-
geHus. Llems mccnemoBaHus 3aKiIro4acTcs B (POPMUPOBAHUHN TEOPETHUECKH OOOCHOBAHHOTO
COJepKaHus O0YYCHUsI UCKYCCTBEHHOMY MHTEIUICKTY YYalluXCsi OCHOBHOW IIKOIBI, 8 TAKKE
B OMpEJeNIEHNH BO3MOKHBIX BAPMAHTOB MHTETPAlliK pa3pabOoTaHHOTO COAEPKaHUS O0yUYeHHS
B IIKOJIEHOE oOpaszoBaHme. Memooonozus. B SMIHPHYECKOM HCCIENOBAHUH NPUHIN yda-
ctue 225 yyamuxesa 5-9 kiaccoB U 125 npenogasareneid MOCKOBCKUX M MOJAMOCKOBHBIX 00-
pa3oBaTebHBIX OpraHu3auuid. Mcrnonb3oBainchk Takue METOJbl, KaK aHalu3, CUHTE3, TeCTH-
pOBaHHE M METOJI BBIOOPOYHBIX CpeqHux Pesyrvmamul. TloaTBepKIeHa 11€51eC000pa3HOCTh
BHEJIPCHUSI 00YYEHHSI NCKYCCTBEHHOMY HMHTEJUICKTY B OCHOBHYIO IIKOXTy. BripabGorana KoH-
nenuus oOydeHus: B 00JacTH MCKYCCTBEHHOTO MHTEIJIEKTa YYaIIUXCsl OCHOBHOW IIKOJBIL.
PackpbITbl BO3MOXKHOCTH (HOPMHUPOBAHUS COAEPKAaHUS OOYYCHUS HMCKYCCTBEHHOMY HWHTEI-
JIEKTY HA OCHOBE Pa3IMIHBIX MOAX010B. Onpenene sl HeNr 1 pe3yIbTaThl 00yUeHUsT OCHOBaM
HCKYCCTBEHHOT'O0 MHTEJJIEKTa B paMKaxX OCHOBHOM 1IKOJIbl. C(hOpMUPOBaAHO collepkaHue 00y-
YeHHS, KOTOPOE BO3MOYKHO M HEOOXOIMMO OCBaMBATh B 00JIACTH UCKYCCTBEHHOTO HHTEIIJICKTA
yUYaIIuMCs OCHOBHOH IITKOJIBI ¢ YyIETOM MEXIIPEIMETHBIX H BHYTPHIIPEIMETHBIX CcBs3ei. Pa3-
paboTaHbl y4yeOHO-METOJUMYECKHE MATEPHANbl UIS OOYYCHHsS yYaIIUXCs OCHOBHOW IIKOJBI
HauuHasg ¢ 5 kiacca. 3axniouenue. B COOTBETCTBHM C BapHaTHBHOCTBIO OTEUECTBEHHOTO
IIKOJBHOTO 00pa3oBaHus COPMUPOBAHHOE COJICpKaHHE O0YUYECHHUS TO3BOJSET MPEIIOKHUTh
pa3nu4HbIe YYeOHBIE KYpChl ¥ YIeOHBIC MOMYIIU TSl OCBOCHUS YUAIIUMUICS OCHOBHOM IIIKOJIBI
HCKYCCTBEHHOT'O WHTEIUIEKTa B Pa3JIMYHbIX BUAAX JIESTCILHOCTH.

KiroueBble ciioBa: MeToauka oOydeHUss MHPOpPMATHKE, YUeOHBIE KYpChI, YYeOHbBIE
MOYJTH

Bxuiaa aBTOpoB. Bee aBTOpHI chenany SKBUBAJICHTHBIM BKJIAJ B MOATOTOBKY ITyOH-
KaIu.

3asiBiieHne 0 KOH()INKTE HHTEPECOB. ABTOPHI 3aBILIIOT 00 OTCYTCTBHU KOH(IMKTA MH-
TEPECOB.

Hcropus craTbu: noctynuia B peaaknuoo 30 saBaps 2023 r.; gopaboraHa mocie pe-
nensupoBanus 1 mapta 2023 r.; npuHaTa K myonukarmu 20 mapta 2023 1.
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Problem statement. Issues related to artificial intelligence (Al), including
integrating Al in education [1], are now gaining increased global attention. Re-
cently, UNESCO?! and The European Trade Union Committee for Education?
have held several events on the advantages and challenges of applying Al in edu-
cational contexts. The organizations produced regulatory documents on the deve-
lopment and use of Al technologies in education, including EU’s regulatory
framework for artificial intelligence systems.?

The Russian government sees artificial intelligence as a driving force for
the national economy and technological innovation, and Al-related training cour-
ses in educational institutions are singled out as a prerequisite for technological
progress and economic growth.*

Russian schools began teaching Al skills to schoolchildren more than
30 years ago, accumulating plenty of experience over the years. Contrary to global
approaches to teaching Al, Russian educational establishments do not solely focus
on developing practical skills of using Al-powered tools, yet also embrace artifi-
cial intelligence as an exciting theoretical object. Simultaneously, Russian educa-
tors tend to see Al lessons as an extracurricular activity or an integral part of
an advanced computer science course offered only to high school students.

Today, there is a strong demand for research that, in accordance with current
trends in computer science as a school discipline [2], will help develop a general
framework and resources for Al training courses for secondary school students.

The authors pursue several goals: to inform the pedagogical community
about the practical outcomes of their research, to provide theoretical justification
for teaching Al to secondary school students, to outline options for integrating
the generated learning content into school curricula.

Methodology. The study was carried out from 2019 to 2021 by the faculty
of the Institute of Digital Education. It involved 225 secondary school students

! Kuleshov A, Ignatiev A, Abramova A, Marshalko G, Fedorov M. Actual goals of interna-
tional cooperation in the development and regulation of artificial intelligence. Digital Russia.
2020, February 20. (In Russ.) Available from: https://d-russia.ru/aktualnye-zadachi-
mezhdunarodnogo-vzaimodejstviya-po-razvitiyu-i-regulirovaniyu-iskusstvennogo-intellekta.html
(accessed: 08.06.2023).

2 ETUCE position on “A new framework for the Implementation of the European Education
Area 2021-2030”. European Trade Union Committee for Education; 2021. Available from:
https://www.csee-etuce.org/en/resources/statements/4472-etuce-position-on-a-new-framework-for-
the-implementation-of-the-european-education-area-2021-2030 (accessed: 10.06.2023).

3 Regulatory framework proposal on artificial intelligence. European Commission; 2020.
Available from: https://digital-strategy.ec.europa.eu/en/policies/regulatory-framework-ai (accessed:
05.06.2023).

4 Decree of the President of the Russian Federation on the Development of Avrtificial Intelligence
in the Russian Federation No. 490. 2019. (In Russ.) Available from: https://cset.georgetown.edu/wp-
content/uploads/Decree-of-the-President-of-the-Russian-Federation-on-the-Development-of-Atrtificial-
Intelligence-in-the-Russian-Federation-.pdf (accessed: 10.06.2023).
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aged from 11 to 15 (forms 5 to 9) and 125 teachers from educational establish-
ments located in Moscow and the Moscow region: four comprehensive schools
(No. 1574, 1679, 2121, 1558) and two children’s holiday clubs (Palace of Chil-
dren and Youth named after Arkady Gaidar and Berezka Recreation Camp of
the Russian Federal Tax Service).

The study started with a pedagogical analysis of teaching Al, with the au-
thors asking teachers to fill in two questionnaires (The need and forms of organi-
zing Al lessons in a secondary school, The demand for educational and methodo-
logical resources for teaching Al in comprehensive schools). Further, the authors
tested their original educational and methodological materials and measured stu-
dents’ Al skill levels at the entry and final stages. The obtained data were pro-
cessed using the method of selective averages.

Results and discussion. The analysis of emerging practices of introducing arti-
ficial intelligence into national curricula in certain countries, namely the USA [3],
China® [4], England,® Germany,’ Israel [5] and India,® has shown a great variety in
approaches to including elements of Al into educational and methodological materi-
als. Some countries put emphasis on practical activities for high school students,
some pay more attention to teaching theoretical foundations of artificial intelligence
technology, and some propose Al classes for schoolchildren of younger ages® [6].

In the initial stage of the study, we interviewed schoolteachers on how Al
lessons can be integrated into school curricula and appropriate lesson designs.

The surveyed teachers unanimously agreed that Al learning should start as
early as in secondary school.

However, teachers’ opinions divide regarding how Al should feature in a school
curriculum: 15% of teachers see Al as a topic in a computer science course; 15% insist
on teaching Al as an optional (elective) subject, while 70% believe Al training
should happen both in computer science lessons and in elective classes (Figure 1).

In a similar survey conducted in 2019, the participants (101 teachers) welcomed
the idea of teaching Al to secondary school students, yet said they had not been
provided with educational and methodological support to enable this type of training

5 Liu D. China ramps up tech education in bid to become artificial intelligence leader. NBC
News. 2020, January 4. Available from: https://www.nbcnews.com/news/world/china-ramps-tech-
education-bid-become-artificial-intelligence-leader-n1107806 (accessed: 08.06.2023).

& Webber JE, Stephens D. Google’s problem with Al. The Guardian. 2019, May 6. Avail-
able from: https://www.theguardian.com/technology/audio/2019/may/06/googles-problem-with-ai-
and-ethics-chips-with-everything-podcast (accessed: 28.05.2023).

" Pakt fiir Informatik bereitet Schiilerinnen und Schiiler auf die digitalen Anforderungen der
Arbeitswelt vor. Ministerium fiir Schule und Bildung des Landes Nordrhein — Westfalen; 2021.
Available from: https:/mww.schulministerium.nrw/presse/pressemitteilungen/pakt-fuer-informatik-
bereitet-schuelerinnen-und-schueler-auf-die (accessed: 18.06.2023).

8 Anirudh V. Al finally enters Indian classrooms with schools integrating Al in
curriculum after CBSE’s approval. Analytics India Magazine. 2019, January 16. Available from:
https://www.analyticsindiamag.com/ai-enters-indian-classrooms-schools-integrating-ai-in-curriculum-
after-chses-approval (accessed: 07.06.2023).

% Artificial intelligence market in the education sector in US by end-user and education
model: forecast and analysis 2021-2025. Technavio. 2022, August. Available from:
https://www.technavio.com/report/artificial-intelligence-market-in-the-education-sector-in-us-industry-
analysis (accessed: 10.06.2023).
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for students aged 11 and above. The surveyed teachers agreed on the necessity to teach
the basics of artificial intelligence. Yet only 5% believed Al should become a part
of a computer science course, 20% said Al should be an elective subject, and 75%
would prefer to combine computer science lessons with a corresponding elective
course. The summarized results show (Figure 1) that most respondents see Al training
as a part of a computer science course, as the specifics of this school subject make it
a perfect platform for forming Al-related knowledge, skills and capabilities.

a0%
F0%
60%
50%
40%
30%
20%

0% .

computer science lessons computer science lessons  an elective course
+an elective course

Forms of Al training
m 2019 m 2021

Figure 1. The results of the surveys on forms of teaching Al to secondary school students

As Al training will inevitably appear in the national curriculum, there is
an urgent need to add some elements of artificial intelligence technology to cur-
rent computer science education. This move will help upgrade the methodological
system behind computer science as a school subject, namely, to adjust its objec-
tives, content, teaching techniques and tools.

Earlier studies on the issue [7; 8] allowed:

— to argue the expediency of making artificial intelligence technology a part
of a computer science course;

—to develop a conceptual basis for Al training in secondary schools;

— to identify key approaches to teaching Al to secondary school students;

— to pinpoint ways of developing content for Al-related subjects based on
various approaches (system, fundamental, interdisciplinary);

— to define the goals of teaching the basics of Al in comprehensive schools;

— to highlight thematic sections of a compulsory computer science course
that includes basic Al training;

— to identify interdisciplinary connections necessary for students’ successful
acquisition of Al-related knowledge and skills.

The proposed methodological model makes it possible to decide on the con-
tent of Al lessons built into a computer science course as well as outline various
curricular and extracurricular activities that can become a part of an Al training
course for secondary school students.
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The theoretical foundations of Al as an advanced computer technology
should be integrated into a general computer science course aimed at developing
students’ knowledge of information technologies and essential IT skills [9]. When
taking a compulsory computer science course, students are expected to master di-
dactic elements [10] that allow them to effectively study Al, consolidate and fur-
ther develop the acquired skills and capabilities.

Before discussing the content of a basic Al course, it is necessary to deter-
mine the meaning of ‘artificial intelligence’ since its definitions are often flexible,
multidimensional, or ambiguous.

Scientists and experts in the field of artificial intelligence offer various in-
terpretations to this term, highlighting those aspects of the technology that are
most relevant to their own research. Our analysis of multiple definitions concludes
that artificial intelligence is a theoretical and applied computer science that solves
problems of making hardware and software models of human intellect.

Artificial intelligence as a key component of a school curriculum can be de-
fined as a theoretical and applied computer science devoted to the R & D of artifi-
cial intelligence systems. It is also necessary to mention artificial intelligence sys-
tems (Al systems) — computer systems that mimic human intelligence to perform
complex tasks on information processing.

The content of an artificial intelligence course should correspond with stu-
dents’ age, needs and interests. Al-related training resources are expected to facili-
tate students’ personality development as well as foster basic competences for ad-
vanced Al education and employing Al-powered tools in various activities.

Teaching Al to secondary school students should be based on humanistic,
interdisciplinary, theoretical and empirical approaches.

Computer science as a school subject considers most prominent advances in
information technology: computer programming, artificial neural networks, ma-
chine learning, automated project management, information systems security, etc.
Therefore, Al training resources used within a compulsory computer science
course should give students a basic idea of key Al development trends.

The education system in Russia does not recognize artificial intelligence as
a school subject. However, lessons on Al can be easily integrated into a mandatory
computer science course in case there is an increase in classroom hours. If this happens,
according to the didactic spiral principle, the knowledge and skills acquired by secon-
dary school students will be later deepened and expanded in the context of an ad-
vanced computer science course for high school students or a special elective course.

In our earlier study, we have already described the key learning outcomes
(knowledge, skills and abilities) of an Al training course for secondary school
students [11].

Subject results:

—to be aware of artificial intelligence (Al) as an actively developing subject
area of computer science;

— to understand how Al systems are managed by computer programs (Al
software);

— to have the knowledge about the current state and further development of
Al systems;
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— to be able to give examples of how Al technology may be used in modern-
day life and in the future;

— to be able to interact with Al systems and optimize their performance
when solving specific tasks;

— to understand how big data is stored and processed, big data as a prere-
quisite for machine learning;

— to have the knowledge about machine learning technology and various
tasks it can perform;

— to be able to conduct experiments on teaching Al systems and adjust their
parameters;

— to have the knowledge about robotic systems and how they are currently
applied in various industries;

— to be able to interact with smart robotic systems;

— to be able to code in Python programming language to make changes to
existing artificial intelligence software (expert systems, neural networks, image
recognition algorithms, chatbots, computer games, etc.).

Interdisciplinary results:

— to be able to independently find solutions to educational and cognitive
tasks, including non-standard ones;

— to be able to prioritize solutions to educational and cognitive tasks in terms
of their effectiveness;

— to be able to present information effectively (figures, tables, diagrams, etc.)
to solve educational and cognitive tasks;

— to strive to acquire and develop knowledge of information technology culture;

— to demonstrate readiness to independently obtain new Al-related compe-
tences and skills.

Personal outcomes:

— to develop a cohesive, systemic, informed, personal worldview aligned
with the current state of science and technology;

— to be able to make personal choices when addressing moral and social is-
sues related to Al;

— to be able to behave in a responsible and ethical way when working with
Al systems;

— to become aware of the importance of continuous development of Al
technology and improvement of Al-powered tools.

In this paper, we propose to build Al learning based on skills and
knowledge formed at computer science lessons. Computer Science in secondary
school covers such topics as: information as a key term of computer science; types
of information and types of data; information processing and information technol-
ogy; computers and types of computing devices; elements of a computer system;
algorithms for system and data management; objects and models; computational
modeling and simulation experiments.

In our opinion, the content of Al training starting in form 5 of secondary
school should include the following sections: ‘Benefits of Artificial Intelligence’,
‘How Intelligence Becomes Artificial’, ‘Machines That Recognize Objects’, ‘Ma-
chines That Understand Speech’, ‘Machines That Play’, ‘Robots That Learn’,
‘Programming in Python’.
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Benefits of artificial intelligence. Machines as artificial systems created by
people to perform certain functions. The notions of ‘machine’, ‘system’ and ‘arti-
ficial system’. Human intelligence and intelligent problem-solving. The notions of
‘artificial intelligence’ and ‘artificial intelligence systems’. Developing, applying
and managing intelligent systems. Computer programs that operate artificial intel-
ligence systems and simpler electronic devices. The notions of ‘computer pro-
gram (software)’ and ‘programming language’. Using programming languages for
software development. Historical milestones of artificial intelligence technology.
The meaning of ‘object’ and ‘data’. Ramon Llull’s logical machine. Automation
of software management. The Turing test. Intellectual capabilities of Perceptron,
MYCIN and Deep Blue expert systems. The notion of ‘machine learning’. Exam-
ples of development and application of artificial intelligence systems.

Intelligence that becomes artificial. Capabilities of expert systems as a part
of Al. The notion of ‘expert system’. Expert system development team: the do-
main expert, the knowledge engineer, the programmer. Types of expert systems.
Examples of how expert systems are used in various industries and areas of hu-
man experience. Expert system development. Creating components of an expert
system: knowledge base and its design, inference engine, user interface. Testing
and debugging of an expert system. Features of a prototypical expert system.
Computational capabilities of neural networks. The human brain as a network of
fibers and neurons. How neurons connect to each other, the strength of inter-
neuronal connectivity. The notion of ‘artificial neuron’. How neurons process in-
put and output signals. The notion of ‘neural network’ and ‘neurocomputer’. Per-
ceptron: architecture and functions. Examples of how neurocomputers are used in
various industries and areas of human experience. Application of neural networks
in machine learning. Values of input signals, strength (weight) of connections be-
tween neurons, threshold potential of a neuron, the rules of an output signal pro-
duction, the rules of changing weights of connections between neurons.

Machines that recognize objects. Human visual perception, receiving visual
information from the environment via the eyes as a visual organ. The notions of
‘computer vision’ and ‘machine vision’. Identifying objects and their features.
The notion of ‘class’. Classifying objects by using their attributes (features). Role
of machine learning and neural networks in image recognition. Solving problems
in object recognition with machine vision algorithms. Image segmentation. A pixel as
an object of detection, color as a low-level feature. Multilayer perceptron (MLP)
as a multi-layer neural network. Input layer, output layer and hidden layers of
a neural network. Recognition of numbers and characters using a multilayer perceptron.
Design and key characteristics of a multilayer perceptron. How the number of
neurons tells on the problem-solving capability of an MLP neural network. Multi-
layer perceptron training. Image recognition using a multi-layer perceptron. The notion
of ‘pattern’. Recognizing objects using MLP as a pattern recognition system. Limi-
tations in using neural networks for pattern recognition. Gesture and facial expres-
sion recognition using a multilayer perceptron. Reference points of observed ob-
jects. Prospects and challenges in moving object detection and recognition.

Machines that recognize speech. Formal (artificial) language and natural
language. Intelligent systems for natural language processing (NLP). The five
stages of NLP: lexical and morphological analysis, syntax analysis, semantic
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analysis, discourse integration, pragmatic analysis. Speech recognition machines.
Text recognition. Machine translation (MT). Machine translation software. Design
of bilingual dictionaries for MT. Principal stages of MT. Converting words into
their root forms. Quality of machine translation. Voice recognition software. Audio
analysis. Recognizing sounds using machine learning. Phoneme-grapheme corre-
spondence for word recognition. Neural networks for speech recognition and syn-
thesis. Natural language interaction with machines. Functionality of machines
with a natural language interface. Human behavior forecasting during computer-
human interactions. Chatbot systems. Using expert systems and neural networks
for implementation of chatbots. Voice assistants. Using Python to build a voice
assistant. Further development of intelligent systems for human-computer interac-
tion in a natural language.

Machines that play. Intellectual games as a type of human activity that requires
a certain level of intelligence and cognitive effort. Intelligent computer games.
The impact of artificial intelligence on the gaming industry. Design and imple-
mentation of a computer chess game. Different approaches to building Al into
a computer game. Rules of an adaptive computer game. Effective playing strate-
gies and tactics. A step-by-step guide on intelligent computer game development.
Symmetry in a computer game. Relationship between a game’s difficulty slope
and mistakes made by a computer. Developing artificial intelligence algorithms
for computer games. Managing in-game object behaviour. Virtual environment
in an intelligent computer game. In-game entities: characters and objects. Non-
playable/computer-controlled entities: bots, mobile objects (mobs) and non-player
characters (NPCs). Machine learning in intelligent computer games. Real-time
strategy games. Real-time virtual reality. Managing group actions by non-playable
entities. Gaming sessions. Use of machine learning techniques in real-time strate-
gy gaming. Prospects of increasing the efficiency of machine learning using ML
accelerators (Al accelerators).

Robots that learn. Historical background of robotic science. The origin
and definitions of the word ‘robot’. Key characteristics of modern robots: task-
performing programmable machines guided by sensors. Types of robots based on
their application and functionality. The notions of ‘intelligent robotics’, ‘intelli-
gent robotic systems’ and ‘intelligent robots’. Examples of an artificial intelli-
gence robot. Sensors and probes of a robotic system. Types of sensors: light sen-
sors, sound sensors, tactile sensors, navigation and position sensors, proximity
sensors, rotation angle sensors, etc. The importance of sensors for robot learning.
Machine learning methods in robotics. Operating intelligent robotic systems.
Types of intelligent robots and tasks they perform: robotic vacuum cleaners, un-
manned cars and trucks, unmanned agricultural machinery, unmanned aircraft.
Intelligent systems integration. The future of Al robots. Emerging trends in intel-
ligent robotics: social, industrial and medical aspects. Ethical issues with intelli-
gent robotic systems: changes to the labour market, establishing ground rules for
human-robot interactions. Where humans have advantage over intelligent robots.

Programming in Python. Computer programming. Computer program as
a sequence of instructions, written to perform a specified task with a computer.
Programming language as an artificial language. Programming languages for arti-
ficial intelligence. Python as a language for programming intelligent systems. Py-
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thon alphabets and syntax. Developing software for human-computer interaction:
implementation of neural networks and expert systems, training a neural network,
speech synthesis and speech recognition, making a computer game in Python.
How to write and edit code. Software testing and debugging.

The distribution of study times for an Al training course in secondary
school (Table) abides by standard requirements for STEM subjects to combine
classes on theory with practical and laboratory work. The hours in parentheses
(67% of the total number of hours) are allocated to practical classes where stu-
dents acquire new Al-related skills and laboratory classes on writing programs
in Python [12].

The authors understand that students’ learning outcomes often depend on
the quality of training provided in pedagogical universities and advanced training
courses for practicing schoolteachers. For this purpose, we developed a set of educa-
tional materials on artificial intelligence technology, aimed at both students pursuing
a pedagogical degree and computer science teachers in comprehensive schools.

A unit plan for an Al training course in secondary school

No. Lesson theme Theory Practice Lab Total
Chapter 1. Benefits of artificial intelligence 3 3 3 9 (6)
1.1, What we know about artificial intelligence 1 1 1 3(2)
1.2. Managing intellectual systems 1 1 1 3(2)
1.3. History of intellectual systems 1 1 1 3(2)
Chapter 2. Intellect that becomes artificial 4 4 4 12 (8)
2.1, How expert systems work 1 1 1 3(2)
2.2. Developing expert systems 1 1 1 3(2)
2.3. How neural networks work 1 1 1 3(2)
2.4. Developing neural networks 1 1 1 3(2)
Chapter 3. Machines that recognize objects 4 4 4 12 (8)
3.1. Machine vision 1 1 1 3(2)
3.2. Recognition of numerals and characters 1 1 1 3(2)
3.3. Image recognition 1 1 1 3(2)
3.4. Recognition of gestures and facial expressions 1 1 1 3(2)
Chapter 4. Machines that recognize speech 4 4 4 12 (8)
4.1. Natural language processing 1 1 1 3(2)
4.2, Text recognition 1 1 1 3(2)
4.3. Voice and speech recognition 1 1 1 3(2)
4.4, Interacting with computers in natural language 1 1 1 3(2)
Chapter 5. Machines that play 4 4 4 12 (8)
5.1. Artificial intelligence game playing 1 1 1 3(2)
5.2. Intelligent behavior and playing strategies 1 1 1 3(2)
5.3. Al algorithms for intelligent computer games 1 1 1 3(2)
5.4. Machine learning for real-time strategy games 1 1 1 3(2)
Chapter 6. Robots that learn 4 4 3 11(7)
6.1. Historical background of robotics 1 1 1 3(2)
6.2. Sensors for intellectual robotic systems 1 1 1 3(2)
6.3. Intelligent robots and tasks they perform 1 1 1 3(2)
6.4. The future of intelligent robotic systems 1 1 2(1)
Time reserve 2 2(2)
Total 23 23 24 70 (47)
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Pilot testing of the developed teaching and methodological materials oc-
curred in 2021 and involved 24 Moscow school teachers who received 36 hours of
advanced training according to the program Methods of teaching artificial intelli-
gence to secondary school students (forms 5 to 6). As a result, all 24 participants,
computer science teachers, adopted an unambiguous attitude toward Al training,
speaking in favor of a school Al course.

The teachers also rated the developed educational materials on the scale
from 0 to 10, describing them as interesting, easy to understand, complex and use-
ful (Figure 2).

The diagram demonstrates that the developed educational materials appear
interesting, easy to understand and useful, yet also have a level of complexity that
will help engage students in intellectual activity and provide them with opportuni-
ties for independent research and insight.

The developed methodological materials were used at computer science les-
sons for secondary school students (225 children in total). In the process, the au-
thors conducted an experiment to see whether the students possess/have acquired
the following Al skills: to be able to give examples of how intelligent systems are
used; to be able to give examples of Al system management; to be able to give
examples of how machine learning can be used in problem-solving; to be able
to interact with Al systems when solving problems; to be able to conduct experi-
ments on Al systems training.

Since Al systems are not studied in secondary school, we found it impossi-
ble to compare the learning curves of the control group and the experimental
group. Therefore, we decided to measure each of the five skills twice (before and
after Al-themed lessons) and in the experimental group only. Moreover, the final
level tasks were more difficult than the entry-level tasks.
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Figure 2. Teacher’s opinions on the developed methodological materials for Al training in secondary school

The entry-level measurements indicated that almost all students had some
intuitive understanding of artificial intelligence, but found it difficult to identify
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its key concepts or use Al-powered tools. The final level measurements showed
solid knowledge of the basics of Al and its main functions, as well as an im-
provement in students’ ability to interact with Al systems.

Based on the results of the entry- and final level measurements, average
scores were calculated using a 5-point grading system for each of the five Al
skills, as well as a generalized score (sample average) (Figure 3). Higher scores
indicate an increase in students’ Al knowledge and skills, which confirms the ef-
fectiveness of Al training for secondary school students.

1. Ability to give examples of the use
of Al systems 4.0
2. Ability to give examples of Al system
management 3.8
3. Ability to give examples of using
machine learning to solve problems 3.9
4. Ability to interact with Al systems 41
when solving problems >
5. Ability to conduct experiments
on training Al systems 473
Generalized score (sample average) 29
4,0
2 3 4 5
- Entry assessment Final assessment

Figure 3. Levels of mastering Al skills by secondary school students

As of today, school teachers are well aware of the urgency to add Al theory
and practice into school curriculums, and the proposed content enables conducting
Al classes within a compulsory computer science course or/and as an elective course.

Lately, the USA, China, the United Kingdom, Germany, Israel and several
other countries have included basic Al training in their high school programs,
primarily as an optional (elective) subject. The authors believe that Israel deserves
a special mentioning, as recently Israeli high school students have been offered
classes on Al programming, where students learn to write algorithms for machine
learning tools for intelligent systems [5].

The authors agree with L.L. Bosova [2], I.A. Kalinin & N.N. Samylkina [13],
L.N. Yasnitskiy [14] and other Russian educationalists who believe that Al train-
ing should become an essential part of a school computer science program. Al-
themed lessons will motivate students to seek job opportunities in the information
technology and artificial intelligence sector that is the driving force behind the
development of the information society and the digital economy.

We have also spotted a trend that school students begin to master the basics
of Al technology at an earlier age. Today, Russian top businesses are funding nu-
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merous Al-related educational projects aimed at both high school students and
secondary school students (namely, the educational project on artificial intelli-
gence by Sberbank), which supports the results of our research.

However, the obtained data indicate that it is advisable for secondary schools to
integrate Al and IT theory lessons into a compulsory computer science course.
The content and methodological guidelines developed for this subject are likely to
help secondary school students effectively learn key elements of Al technology as
well as reinforce and develop their previously formed skills and competences.

The outcomes of the present study can serve as a methodological basis for
an Al training course in secondary school; the developed educational materials
were tested in practice and proved their relevance for teaching Al to secondary
school students, either as a part of a compulsory computer science course or
as an elective course.

Conclusion. As this study showed, artificial intelligence has not yet become
a part of the national curricula. Some countries differ in their opinions on how Al
should be implemented in school education. Al is most commonly recognized as
an effective tool of learning management rather than a school subject. However,
Russian teachers have already accumulated some positive experience of teaching
Al in computer science lessons or as an extracurricular subject. The results of this
study conclude that Al training can become an essential part of a compulsory
computer science course as early as in secondary school.

The authors determined the conceptual foundations of Al-themed educa-
tion [8]; highlighted various approaches to forming the content for Al training
(system-activity, fundamental and interdisciplinary) [7, 9]; determined the out-
comes of a basic Al training course (subject, meta-subject and personal outcomes)
in secondary schools [11]. We also selected age-appropriate content for an Al
course and organized it into a unit plan, taking into account its inter-subject and
meta-subject connections with a standard computer science course.

Another output of the study is the developed educational and methodologi-
cal materials that proved their effectiveness in practice. Further research will in-
volve developing digital educational resources and solving organizational and
methodological problems of Al-themed education, including the issue of continui-
ty of teaching content at different levels of general education.
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Annotauus. [locmanoska npobnemvi. TeMa MOJICTUPOBAHUS JEATETHHOCTH TIPEIIPHATHS
B paMKax JuciuimiHb! «lIpoekTrnpoBanre HH(OOPMAIMOHHBIX CHCTEM» OCTACTCsl OAHOM M3 CaMBIX
TPYAHBIX JUIS MOHUMaHUs cTyleHTamu. OOyuarormecs: ObicTpo ocBauBaroT CASE-cpenctsa
U CUHTaKCHC IPa(UUeCcKHX S3bIKOB, HO 3TOT0 HEIOCTATOYHO ISl TIOCTPOCHHUSI KOPPEKTHBIX MOJICTICH.
TpyaHOCTH CBSI3aHBI C OTCYTCTBHEM YETKHX KPUTEPUEB KOPPEKTHOCTH MOJIEIH U MHOYKECTBOM
aNTFTEPHATUBHBIX pemeHni. Llens ncenenoBanus — pa3paboTka METOIUKHA 00y9IeHHS MOEIHPO-
BaHUIO, KOTOpasi IIO3BOJHT C(hOPMUPOBATH OoJee TITyOOKOe MOHUMAHHE TEMBI Y OOYYarOIHXCS.
Memooonoeus. OnbITHO-TIOUCKOBAsi paboTa MpoBoAmIack Ha Oase JloHenKol akageMun ynpas-
JIeHHUS U TOCYAapCTBEHHOH CITykOBI. B sKcniepuMeHTe MpHUHUMAIN ydacTie 79 CTYAEHTOB BTO-
poro Kypca OakanaBpuata HampasieHus moarotoBku 09.03.03 «IIpuxnamuas wHPOpPMATHKAY.
OKCIEPUMEHT 3aKJII0YANCs B AHOHUMHOM aHKETUPOBAHUH M CTATUCTUUECKOH 00paboTKe ero pe-
3yJBTaTOB. Pe3ynbmamel. Ha 0CHOBE aHamM3a THNWYHBIX OMIMOOK OOYYaIOUIMXCS pa3padoTaH
«pabouuii TMCT», COCTOSIIUI U3 PAlla SMIMPUUECKUX MIPABHUII, KOTOPBIA PEKOMEHIYETCs BbI-
JIaBaTh O0YUAIOIMMCS TIEpEl HAa4aJIoM CaMOCTOSITENIBHOTO BBITOIHEHUS MozieupoBaHust. CTyzieH-
TaM IIpeyIaraeTcsi MPOBOJUTH MOCTOSHHYIO ITPOBEPKY HAa COOTBETCTBHE IOCTPOSHHBIX MOJCICH
MIPEIIOKCHHBIM IpaBUiIaM. Pe3ynbTaThl SKCIIEpIMEHTA ITOKa3ali CYIIECTBEHHBIC KaueCTBEH-
HbIC U3MEHEHUsI B BHITOJTHEHUH WHAWBUYaJIbHBIX TPOEKTOB CTYIEHTAMHU, UCTIOIb30BaBIINMH
MIPEIIOKCHHBIE «paboune JIUCTE. 3akaouenue. Vcrionp30BaHNe ONMUCAHHONH METOAUKHU TPH
o0ydJeHNM CTyAeHTOB HampapyieHus moarotoBku 09.03.03 «IIpuknagHas HHOOPMATHKAY B paM-
Kax quciuIuinHbl «lIpoexTupoBanre HHPOPMALIMOHHBIX CUCTEM» 00eceumIo 6oyee 0CO3HaH-
HBIH TOAX0]] 00YJaIOMUXCsl K MOJCTUPOBAHUIO H, KaK CICACTBUE, 00Iee KOPPEKTHOE BBHITION-
HEHUE 3aJaHnil.

KioueBble ciaoBa: mpoekTupoBanue uHpopmanuonHbsix cuctem, IDEF0, IDEF1X,
ciaboe pyKOBOJCTBO, CHIIBHOE PYKOBOJICTBO, pa0OUHii TUCT
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Abstract. Problem statement. The topic of modeling the activity of a company within
the discipline “Design of information systems” remains one of the most difficult for students
to understand. Students quickly master CASE tools and the syntax of graphic languages,
but this is not enough to build correct models. Difficulties are associated with the lack of
clear criteria for the correctness of the model and the many alternative solutions. The purpose
of the study is to develop a methodology for teaching modeling, which will allow students to
form a deeper understanding of the topic. Methodology. Experimental work was carried out
on the basis of the Donetsk Academy of Management and Public Administration. In the ex-
periment took part 79 students of the second year of bachelor's degree in the direction of
training 09.03.03 “Applied informatics”. The experiment consisted of an anonymous ques-
tionnaire and statistical processing of its results. Results. Based on the analysis of typical mis-
takes of students, a “worksheet” has been developed, consisting of a number of empirical
rules, which is recommended to be issued to students before starting to independently perform
the simulation. Students are encouraged to constantly check for compliance of the constructed
models with the proposed rules. The results of the experiment showed significant qualitative
changes in the implementation of individual projects by students who used the proposed
“worksheets”. Conclusion. The use of the described methodology in teaching students of
the direction of training 09.03.03 “Applied informatics” within the discipline “Information
systems design” provided a more conscious approach of students to modeling and, as a result,
more correct performance of tasks.

Keywords: information systems design, enterprise activity modeling, IDEFO, IDEF1X,
minimally guided learning, strongly guided learning, worksheet
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ITocTanoBka npobaemsl. Jucuuminna «lIpoexktupoBanre nHpOpMaLnoH-
HBIX CHCTEM» — OJIHA U3 (DyHJaMEHTAJIbHBIX Ha HAIIPaBJICHUAX OakanaBpuara, CBs-
3aHHBIX C MH(OPMAIMOHHBIMHM TEXHOJIOTUSMH M IporpammupoBaHueM. [loatomy
KayeCTBEHHOE YCBOCHME MaTepHaja 3TOW JAUCHUIUIMHBI SBIISETCS Ba)KHEHINM
9TANoM B CTAaHOBJICHUHU 00YyYaroIuXxcs Kak MpoecCHOHAIIOB.

OpHOI U3 TeM, KOTOpast BbI3bIBAET CYIIECTBEHHbIE 3aTPYJHEHUS Y CTYICH-
TOB, BBICTYINAET MOJEIMPOBAHUE JIEATEIBHOCTH MPEIIPUATHI C MOMOLIbIO I'pa-
¢uueckux HOoTauumil. s 3TOM LeNM MOTYT HMCIIOJIb30BAThCS TaKUE HOTALWH, KaK
IDEFO, IDEF3, BPMN, ARIS u psin npyrux [1-4].

MHorue paboThl MO METOIUKE TNPENOoJaBaHUs MOJCIUPOBAHUS JIENAIOT
yrop b0 Ha mpuodpereHnH HaBBIKOB pabotel ¢ CASE-cpenctBamu [5], mudo
Ha MPOEKTHOM IOJXOE C OONBIINM KOJUYECTBOM IPAKTHKH, YTO KAXKETCS OUYEHb
€CTECTBEHHBIM MpU 00yUYE€HUHU POEKTUPOBAHUIO [6; 7].

ITpu 3TOM 3anoMHMHaHUE caMOro rpaUyecKkoro sA3bika U 00ydeHHE HaBBIKOB
pabote ¢ CASE-cpencTBaMy ouTH HUKOT/IA HE BBI3BIBACT TPYAHOCTEH y CTYICHTOB.
OnHako, KaK TOJBKO OHU CTAJIKMBAKOTCS ¢ KOHKPETHOM NMPaKTHUYECKOW 3ajgaueid, Ja-
CTO OBIBAIOT HE B COCTOSHMU NPUMEHUTH 3TOT SI3bIK MPaBWIbHO. CHHTAKCHYECKU
KOPPEKTHBIE MOJIEIH, IOCTPOEHHBIE CTYAECHTaMH, OKa3bIBAIOTCS OECIIONIE3HBIMU.

TpyAHOCTH TOHUMAHUS HPHUBOJAT K TOMY, YTO MOJENIU JEATEIbHOCTH
NPEIIPUSATHA MPU UCTIOIH30BAHUHU MPOEKTHBIX METOAUK B KYPCOBBIX U JAMILIIOM-
HBIX padoTax JENAI0TCs IS TATIOYKWY U «33THUM YUCIOM», KOTaa HHpOpMalu-
onHas cuctema (MC) nns 3Toro npeanpusTus yxe CpoeKTHpOBaHa U JAaXKe pas-
paborana. Takue MozenHM HE MPUHOCAT PEaTHHOM TONB3BI P MPOSKTUPOBAHUN
HC, a pabora Hag HUMU He (HOPMHUPYET Yy CTYIAEHTOB NOHHMAaHHUS PEATBLHOTO
Ha3HAYEHUS MOJCITHUPOBAHNSI.

Lesablo nccaeqoBaHus SBISETCS pa3pabOTKa METOAMKH O0yUYEeHHUs ITOCTPO-
EHUI0 MOJIeTIeH IeATEeIbHOCTH NpeanpusaTuii Ha mpuMepe Hotaruu IDEFO [1], ko-
TOpasi MOMOXeT COPMHUPOBATh Y CTYJEHTOB OoJiee r1yOOKOe OHUMaHHE TEMBI.

Metonoaorusi. B xone uccinenoBanusi NpUMEHSINCh Takue OOIIeHAayYHbIE
METO/Ibl, KaK aHaJIHu3, CHHTE3 U (opMau3aIusl.

B [8; 9] k. Cemnepom u II.A. Kupiiaepom BBOIUTCS KilacCH(pUKaLus
METOJMK OOydYeHHs, KOTOpasi JEJIUT MX Ha JBE OCHOBHBIC T'PYIIBI: METOJIUKH
cO cna0bIM PYKOBOJICTBOM M METOJWKHU C CHIIBHBIM pyKOBOACTBOM. K MeToamrKam
CO c1a0BIM PYKOBOJICTBOM OTHOCSITCSI TAKME, KOTOPBIE MOOMIPSIOT 00YYarOIerocs
CaMOCTOSITENIFHO HMCKATh PEIICHHs TIOCTaBICHHBIX MPOOJIEM, HE JaBas MPSMBIX
Y OJTHO3HAYHBIX IyTel pemieHus. Hampumep, MpoeKTHBIE METOAUKH, TPOOIEMHOE
oOyuenne u np. Cunraercs, 4To 0OydJaronrecs MPUOOPETAIOT 3HAHHS U yCBanBa-
10T HaBBIKM MMEHHO B MpOLIecce aKTUBHOT'O pelieHus mpobiemsl. [lpenonaBarens
B TAaKMX METOJIUKAX UTPACT CKOpee poub dacuauraropa [8, C. 75].

MeTtoauku ¢ CHIBHBIM PYKOBOJACTBOM, HA00OPOT, MOCTPOEHBI HA TOM, YTOOBI
obecnieynTh 00yYaroUIerocs YeTKMMHU U OJJHO3HAYHBIMHU MHCTpyKUIusMU. OOyueHne
COCTOUT B 3alIOMHHAHUH 3TUX MHCTPYKUUH U PUOOPETEHNH HABBIKOB MX MpHUMe-
HeHus Ha npakTuke [8, €. 80].

IT.A. Kupmep u JIx. CBemnep noka3piBatoT B [8; 9], 4TO BCce METOIUKH
CO cJIa0bIM PYKOBOJICTBOM PabOTalOT HAMHOTO XYK€, YeM METOIUKHU C CUIIbHBIM
pykoBoncTBoM. CBOE yTBEpIKACHHE aBTOPHI OCHOBBIBAIOT HA OCOOCHHOCTSIX B3aUMO-
JEUCTBUSI KPATKOBPEMEHHOM M I0JTOBPEMEHHOM MaMsATH YEJIOBEKa.
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HMeHHO M3-3a OCOOCHHOCTEH 3TOr0 B3aUMOJCHCTBUSA, IO HUX MHCHHUIO,
HaOJI01aeTCsl MapaJioKc: MPOEKTHbIE U MPOOJeMHbIE METOIUKU MPUBOAAT K pe-
MICHUIO TPOOJIEMBI WJIM peaju3aliy MPOeKTa, HO HE CIOCOOCTBYIOT MpPHOOpETe-
HUIO YCTOMYUBBIX HaBBIKOB U (PyHIAMEHTAIbHBIX 3HAHUM y 00y4aronmxcs, KoTo-
pbl€ TOJIBKO HAYMHAIOT 3HAKOMCTBO C IUCLMILIMHOM.

OTH METOJMKH MOTYT OBITh MOJIE3HBIMU AJISl JIOCH, KOTOPBIE Y)KE UMEIOT
HEKOTOPBIN KPUTUYECKUIT MUHHMYM 3HAHUW U HABBIKOB, TaK KaKk B 3TOM ClIydae
B3aMMOJICCTBHE KPATKOBPEMEHHOM M JIOJITOBPEMEHHOW MaMATH IMPOUCXOIUT IO
uHoM cxeme [8, C. 76, 77].

CTyAeHTBI, KOTOPBIC CTAIKUBAIOTCS C MOJICIIMPOBAHUEM BIIEpPBBIC, HE 00J1a-
JAI0T JJOCTaTOYHBIM KPYro30pOM, MOHUMAHUEM OM3HEC-IPOIIECCOB, IOATOMY UM
TPEOYIOTCSI METOJIUKH C CHJIBHBIM PYKOBOJICTBOM M YETKUMH MHCTPYKIIUSIMH.

TpynHocTh 0Oy4eHHSI COCTOUT B TOM, YTO JUISI 3a7a4 MOJICITUPOBAHUS JIEsI-
TEJIbHOCTH MPEANPUATUN TaKhe WHCTPYKLUUHU CIOKHO cHOpMyIHpOBaTh. Y HHUX
HET €JIMHCTBEHHO NpaBUibHOrO penieHus. Eciu, Hampumep, y Mojenel «cyul-
HOCTb — CBSI3b», IPUMEHSAEMBIX MPU MPOEKTUPOBAHUU 0a3 JaHHBIX, €CTh YETKHE
KpUTEPUU KOPPEKTHOCTU — COOTBETCTBHE HOPMAJIBHBIM (hOpMaM pemsSIIHOHHOMN
teopuu [10; 11], To npu MoaeaMpoOBaHUU OU3HEC-TIPOLIECCOB TAKHE KPUTEPUU OT-
CYTCTBYIOT WJIH BBITTISIIAST OYEHb PA3MBITHIMHU.

OKcriepuMeHTanbHas padoTa MpOBOAMIACh HA Oa3e JloHelKol akageMun ynpas-
JIeHUsI ¥ TOCYJAPCTBEHHOH CITy>KObI. B sKcrepuMenTe npuHsud ydactue 79 cry-
JIEHTOB BTOPOro Kypca OakanaBpuara HarpaieHus noAarotoBku 09.03.03 «lIpu-
kianHas uHpopmatukay. Llesb McciiefoBaHusi — BBISIBICHHE Ka4eCTBEHHBIX
W3MEHEHUH B BBIMOJTHEHUN WHIUBUTYTBHBIX TPOCKTOB CTYJIEHTAMHU MPH HCIIONb-
30BaHUU METOAMKHU OOYy4YeHMsI, IPEIIOKEHHON B JaHHOW paboTe. DKCIEpUMEHT
3aKJII0YajIcs B aHOHUMHOM aHKETHPOBAHUHU TOCIE 3alIUTHl CTYACHTaMU WHAUBH-
JyaJbHBIX MPOEKTOB U CTATUCTHUYECKON 00paboTKe pe3ynbTaTOB aHKETHPOBAHUSI.

Pe3yabTaTsl u oocy:xaenune. OCHOBHOM 3a/aueii mpu pa3paboTKe METOIH-
K1 OOYy4EeHHS MOJETUPOBAHUIO JEATEIHLHOCTU MPEANPUATUN SBISIETCS CO3JaHHE
YETKUX UHCTPYKIUH K JEHCTBUSAM U KPUTEPUEB MPOBEPKU NMPABUILHOCTH MOJIEIH.

B nuteparype ornumcaHo 1Ba OCHOBHBIX METOA CO3/IaHUS YETKUX UHCTPYKIIMMA:

1. T'otoBble paboTarorniye MpuMepPbl, KOTOPOE MO3BOJISIIOT HE TPATUTH BpEMS
Ha MOUCK MH(]OpMaIKH, a cpa3y yCBauBaTh BEPHBIC XOAbl PEUICHUS U UX B3aUMO-
cBs3u [12].

2. «Paboune mucTh nporieccay. Takne «pabovre JUCTBD COAEpIKaT OIHca-
HHE 3TaroB, KOTOPbIE HEOOXOIMMO TPOUTH I PEUICHUs MPOOJIEMBI, a TaKXKe
MOACKA3K/ M SMIIUPUYECKUE TIPaBUIIA JIsl YCIENTHOTO 3aBEPIICHHS KaXKI0TO dTa-
ma [13-15].

Crneuunduka o6yuenus: moaenupoanuo B Hotanuu IDEFO coctout B TOM,
YTO UHTEPHET COJEP>KUT OTPOMHOE KOJIMYECTBO FOTOBBIX MPUMEPOB TS Pa3HBIX
3a/1a4, HO B OOJbBIIEH YaCTH 3TUX MPUMEPOB UMEIOTCs rpyObie ommOku. [TorToMy
aKIIEHT MPU OOYYEHHUH JOJDKEH OBITh CIENaH Ha «pabouuX JHUCTAax» C YETKUMU
KPUTEPUSIMH MTPABUIHBHOCTH MOJICIIH.

N3yueH psig THNUYHBIX OMIMOOK, KOTOPBIE IOMYCKAIOT MPU BBHIMOJIHEHUH 3a-
TaHu 1o MmojenupoBaHHuio CcTyAeHTbl crnenuanbHocTu 09.03.03 «IIpuknaanas
nH(pOpMaTHKay, 1 Ha OCHOBAHUHU ITUX ONIMOOK MPEUIOKEH PNl IMIUPHUECCKUX
MPaBUJI, U3 KOTOPHIX M JIOJDKEH OBITh CHOPMHUPOBAH «PaOOUHIA JIUCT.

284 CURRICULUM DEVELOPMENT AND COURSE DESIGN



Jlumeax E.I'. Bectauk PYJIH. Cepusi: Undopmarusarms oopazosanust. 2023. T. 20. Ne 3. C. 281-293

[lepBast ommOKa 3aKII0YAaETCs] B HEKOPPEKTHOM HCIIOJIb30BaHUH 3HAKOB HO-
taiuu IDEFO. Hotanus ucnone3yeT Bcero aBa rpauueckux CHMBOJIA: MPSIMO-
YrOJMBHUK U cTpenka. [Ipu 3ToM mpsSMOYTroibHUK BCEerJa o3HayaeT (PYyHKLIUIO MU
MPOIIECC, a CTPEJIKAa MOXKET O3Ha4yaTh apTedakT, HEOOXOAMMBIN JIs1 BHITIOJHEHUS
nporecca. CTpeaKu AeisATcs Ha YeThIpe TPYIIbl: BXO, BBIXO/, YIIpaBJIeHUE U Me-
XaHU3M.

B aHrimiickoM si3pIke Tporiecc 0003HavYaeTCsi TepyHANEM, KOTOPOMY B pycC-
CKOM SI3bIKE COOTBETCTBYET OTIJIArOJIbHOE CyIIeCTBUTENIbHOE. [l pycCKOs3bIu-
HBIX CTYZICHTOB JIETKO CTHPAETCsl CMBICIIOBAsi TPAHb MEX/IY OTIJIArOJIbHBIM CYyIIIe-
CTBHUTEJIBHBIM H MPOCTO CYHIECTBUTEILHBIM, TIOATOMY HEPEJIKO B CBOMX paboTax
OHHU BIHCHIBAIOT MMEHA CYLIECTBUTENIbHbIE B MPSAMOYTOJIbHUKUA. UTOOBI MCKITIO-
YHUTh ATy OMIMOKY CJEIyeT BBECTH CIIEAYIOIIHE JIBa MPaBHUIA.

IIpasuno 1. TlpsMoyTronpHUK Bcerjga o3HayaeT mporecc. [Ipomecc — 3to
JieiicTBUE, MO3TOMY OH JIOJKEH ObITh 0003HAu€H IJ1arojoM B MH(OUHUTHBE U CY-
HIECTBUTENBHBIM. [ 1aron o0o3HavyaeT AEWCTBUE, CYIIECTBUTEIbHOE 00O3HAYAET
00BEKT, Ha KOTOPBII HaIllpaBJIeHO JACHCTBUE.

Hanpuwmep, ne «IIpuem ToBapay, a «IIpuHuMats ToBap».

Ilpasuno 2. Ctpenka — 310 apredakT, KOTOPHIA HYKEH U BBITOJIHEHUS
nporecca. Ctpenka J1r000# U3 YeThIpeX IPYII MOXKET 0003HAYATHCS TOIBKO MMe-
HEM CYILECTBUTEIbHBIM.

Ha puc. 1 mpencraBieHO KOPPEKTHOE HMCIIOJIB30BAaHMSI CUMBOJIOB HOTAIUU
IDEFO.

Bropast pactipoctpaneHHast ommOka — 3T0 BO3HUKHOBEHHE MyTaHUIIbI MEXTY
BXOJaMU M MeXaHW3MaMu. M BXOZbI, U MEXaHU3MBI — 3TO apTedakThl, 6e3 KOTo-
PBIX TIpOIIecC HE MOKET HauaThcs. Hampumep, mpreM ToBapa Ha CKIIaJ HE MOXKET
MIPOU30UTH O€3 MCMOIb30BaHUS BECOB, MO3TOMY MHOTHE OOydarouuecs u300pa-
KAIOT Ha JMarpaMMe U BEChI, M TOBAap KaK BXOJbL. [IJIs HCKITIOYEHHS TaKHX OIIHU-
00K 11e51eco00pa3Ho UCIIOIb30BaTh MPABHIIO 3.

Loroeop o
nocTaBKax
Toeap
TPWHATE NOCTABKM OnpuxoAoBaHHEIN ToOBAp
MNprxogHas HaknagHan
o7
OucneTyep cknaga Becbl

Puc. 1. KoppekTHoe ncnonb3oBaHme CUMBOJIOB HOoTauumn IDEFO
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Supply
contract

Goods

Taking delivery Credited goods

¥

Purchase invoice

Warehouse Scales

manager

Figure 1. Correct use of IDEFO notation symbols

Ilpasuno 3. Te apredakTbl, KOTOpbIE MPeOOpPa3yrOTCs BHYTPHU Ipolecca
U B KOHEYHOM CYETE OKAa3bIBAIOTCS BKIIFOUEHBI B BBIXOJI, IOJDKHBI PACCMATPUBATHCS
Kak BXoJpl. Te apTeakTbl, KOTOpbIE MHOTOKPATHO HUCTIONB3YIOTCSI KAK MHCTPYMEHTBI
U HE BKJIFOUEHBI B BBIXOJ U3 MpoLecca, CIeyeT paccMaTpyuBaTh KaK MEXaHU3MBI.

Hampumep, ToBap Ha puc. 2 B pe3yJbpTaTe npolecca NpUHATHS Ha CKJIaJ Mo-
SBJISIETCS] HA BBIXOJIE, HO C APYTUM CTaTycoM. Tenepb 3TO yKe ONpPHUXOJOBAHHBIN
toBap. IToaTromy ToBap M300pakeH Kak BXoA. Bechl ke MOI'yT MHOTOKPAaTHO HC-
M0JIb30BaThCS IPU KaXI0OM ITpUEMe TOBapa Ha CKJIaJ U He ABJISIOTCS HU BBIXOJIOM,
HU 4acThblo BbIXoa. [103TOMy BeEChl — 3TO MEXaHU3M.

Crnenyer yuuThIBaTh, YTO NMPH HU3Y4YEHUU TUCHMILIMHBI «[IpoexTrpoBanue
MH()OPMALMOHHBIX CUCTEM» MOJICTTMPOBAHUE JEATEIBHOCTH PEIIPHUITHS TpeOyeTcs
HMMEHHO Juis nocneaytomero npoekruposanus MC. Kak npaBuio, Kype npoekTupo-
BaHMS CTYIEHTHI U3Y4alOT YK€ Iociie 3aBeplleHusl Kypca 0a3 JaHHbBIX. JTO O3Ha-
YaeT, 4TO C OJJHOWH CTOPOHBI OHH YK€ UMEIOT MPEICTaBIEHUE O TOM, YTO TaKOe
IarpaMMa «CyHrHocTh — cBsizb» U HoTauust IDEF1X; a ¢ apyroit — npuBbIKIN
MIPOEKTUPOBATh 0a3bl JaHHBIX UCKIFOYUTEIBHO HA OCHOBE CIIOBECHOTO OIMCAHUS
npeaMeTHoM obsactu. Takas mocinea0BaTeNbHOCTh U3YUEHUS TUCHUIUIMH CO3aeT
y 00y4aronmxcsi HeMOHUMaHUE Ha3HAYEeHUs IPOLIECCHOTO MOJEITUPOBaHUs. 3aueM
Hy>kHa Mozenb B Hotauuu |IDEFO, eciin Ha OCHOBE CIIOBECHOTO OMMCAHUS MOYKHO
BBIJICJINTH CYIIIHOCTU MpeAMETHON o0sacTu?

HeoOxomnMo moHecTH 10 00YYaromuxcs, 9TO MOJACIHPOBAHUE JEATEIBHO-
CTH TPEANpPUITUS TMPEIIIeCTBYEeT MPOEKTUPOBaHHIO 0a3bl JaHHBIX. JlMarpamma
«CYIIHOCTh — CBSI3b» JIOJDKHA OCHOBBIBaThCS Ha nuarpamme B Hotanuu |IDEFO
U HaXOJUThCS B MOJIHOM cornacoBaHHOcTH ¢ Heil. [TosTomy nenecoobpasHo ore-
HUBATh KOPPEKTHOCTh Monenu B HoTauuu |IDEFO, Tonbpko paccmarpuBast ee BMe-
cte ¢ nuarpammoii B Hotanmu IDEF1X. [Tpu 3ToM KpuTepueM KOPPEKTHOCTH SIB-
JIsieTCs TIpaBuIIo 4.

IIpasuno 4. Ctpenku monenu B Hotanuu IDEFO, oTHOCcsAmuecs K rpynmnam
«BXOI» U «BBIXO/», JOJDKHBI CTaTh JUOO CYIIHOCTSMH, JTUOO SK3EMIUIIPaMH CYIIl-
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HOCTel, 100 aTpubyTaMu CyLIHOCTEH Ha JuarpaMMe «CYIIHOCTh — CBsI3b». Bce
CYIIHOCTH JUarpaMMbl «CYIIHOCTb — CBSI3b» JOJDKHBI COOTBETCTBOBATH CTPEIKAM
Ha [IPOLIECCHONU MOJIEIIH.

B kauecTBe npumepa paccMOTpuM (parMeHT JuarpaMMbl, IPUBEICHHBINA Ha
puc. 2. JIns npocToThl Ha AMAarpaMMe HE pacCMaTpHUBAIOTCS YIPABISIOLIUE BO3-
JEUCTBHUS.

OnprxogoBaHHLIA
ToBap

anHHTh NoOCTaBEW

ToBap
07
._\,:.‘,:,r,r,r,r,r,r,
Lt ———» XpaHuTb ToBapk
MpuHATL BO3EPATHI
0?7
Bo3epalleHHEI)
ToBap
Cknagckoe
noMeLLeH1e
Oucnetyep
cknaga
Puc. 2. ®parmeHT anarpammel B HoTaumm IDEFO
Credited
goods
Taking delivery
Goods
07
._\,:.‘,:,:,:,:,:,:,
- Accepting returns . T Stornggoods
S07?
»»»»»»»»»»»»»»»»»»»»»»»»»» R
07? 2
Returned
goods
Warehouse
spaces
Warehouse
manager |

Figure 2. Diagram fragment in IDEFO notation
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JluarpaMme COOTBETCTBYET CIEIYIOLIEE CIOBECHOE omucaHnue: Ha ckrnao
Moeapvl NOCMYNArom 08yMs cCnocobamu: aubo Kax nocmaska, 1bo Kak 6036pam.
Lucnemuep cknada npogooum npoyeoypy nPUHAMUA NOCMABKU, NOCTIe 4e20 ONpu-
X0008aHHble MOBAPLL NOCMYNAIOM 8 CKIA0CKoe nomeweHue Ha xpanenue. Takoce
oucnemuep npuHUMAaem 6036pam U OMNPAGIAEN B036PAUJEHHbIE MOBAPLL 8 CKIAO-
CKOe nomeujeHue Ha XpaHeHue.

C Touku 3peHusi CUHTaKcuca B 3ToM (parmente HeT omubok. Ho oueHuTs
€ro0 KOPPEKTHOCTb MOKHO TOJIBKO IIPY OJHOBPEMEHHOM pPacCMOTPEHUH C Jua-
rpammoii B Hotauuu |IDEF1X. [Ins sToro goctatoyHo OyAeT AuarpaMmbl YPOBHS
«CymHoctn» (Entities), npencrasieHHoi Ha puc. 3.

NpWXOOHEA HAKNaoHaA |

c————

|—<4 CcKnajckre noMelleHWA E

ToBap

I | 1 T
|
|
|
|

e &

| TaGNNUYHEA YacTb NPUXOOHOM HAKNaOHOR E

_ T

|_ _‘| TaGnM4YHan YacTe BO3BPaTHOW HaKnagHow E
_— BO3BpaTHaA HaknaoHas _———— — -®

Puc. 3. ®parmeHT gnarpamMmmel B HoTaumm IDEF1X ypoBHS «CyLLHOCTb»

|
|
| COTPYOHWKK
|
|
|

oo
| T
|
|
|
|
|
»

goods

- <

_____ = |

employees

table part of purchase invoice

‘| table part of return note E

Figure 3. Fragment of a diagram in the IDEF1X notation of the “Entity” level

[Ipu mpoeKTUpOBaHUM CBSA3EW CTAHOBHUTCS OYEBHMIHO, YTO JUISl ONHMCAHUS MPO-
LIECCOB MIOCTABKH U BO3BPATA JOJKHBI OBITh BBIIENICHbI COOTBETCTBYIOIINE CYIITHOCTH.
DOTHMU CYNTHOCTSIMH OYIyT TOKYMEHTHI, ONFCHIBAIOIINE MTOCTABKY W BO3BpAT — IMPHU-
XO/IHasl HaKJIaJHas M HaKJIaJHas Bo3Bparta. Jlanee nmpy mpaBUIbHOM MIPOSKTUPOBAHUU
JOJDKHBI BOSHUKHYTH €IIE JIBE «CJIaObIey CYIIHOCTH, KOTOPHIC OMUCHIBAIOT AHHBIC
OTPHUXOJIOBAaHHBIX M BO3BPAIlICHHBIX TOBapoB. Ha puc.4 onn HazpBaroTcs « Tabmuanast
YacTh MPUXOAHON HAKIIAIHOW» U «TabmiuHast yacTh BO3BPATHOM HAKIIATHOW.

Ho naknagHple HUKAK HE OTpakeHbI Ha ¢parmente auarpammbl IDEFO,
npeAcTaBiIeHHOM Ha puc. 2. [loaTomy, HEB3Upast HA OTCYTCTBUE CHMHTAKCUYECKUX
OImMOO0K, ATOT (PparMeHT HENb3s Ha3BaTh KOPPEKTHBIM.
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Bornee koppekTHbIM OyzeT pparMeHT Iuarpammbl, MPEACTAaBICHHBIN Ha pHC. 4.
OHn pgononnen ctpenkamu «IIpuxonnas HaknaaHas» u «HaknagHas Bo3Bpatay.

MpuxoaHan
HaknagHaA
—_—~ OnpuxoaoBaHHLIA
MpUHATE NOCTaBKKU rosap
Toeap
- = ———®  XpaHWTk TOEA
MpuHATE BO3BpaTH P P
e 2 o107 3
HamaﬂHaﬂ U '? 2 % '''''''''''''''''''''''''' i’ '''''''''''''''''''''''''''''''''
BO3BpaTta
Bo3spaweHHbI
ToBap
Cknagckoe
nomMeLeH1e
Oucnetyep
crknaga
Puc. 4. 10NONHEHHbIN dparMeHT guarpamMmmel B HoTaumm IDEFO
Purchase
mce _ Credited
goods
Taking delivery
Goods
07
L1 . —— = Storing goods
Accepting returns
Return
note S .
Returned
goods
Warehouse
spaces
Warehouse
manager |

Figure 4. Supplemented diagram fragment in IDEFO notation

B 3amanusax qis oOydaromuxcs neiaecooOpa3HO OroBapHBaTh OTAEIBHOE
TpeOboBaHre M300pa3uTh TAOIUIy COOTBETCTBUS cTpeinok mauarpammbl IDEFO
u cyuHocteit auarpammsl IDEF1X. Oto TpeboBanue OyaeT cTuMyIupoBaTh 00y-
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YAIOMIMXCS K CAMOCTOSITSIILBHOMY TIOMCKY OMIMOOK B AuarpamMmax. Takas Tabmuma
cootBetcTBus Moaeneid IDEFO u IDEF1X nns paccMoTpeHHO Bbile 3a7a4yu
MIPUBE/ICHA HUKE.

Mpumep Tabnnubl cooTBeTcTBUA Moaenei IDEFO n IDEF1X

CTtpenku

CylHOCTHN

ToBap, onprxo40BaHHLIN TOBApP, BO3BPALLEHHLIN TOBAP

Tosap

MpuxoaHasa HaknagHas

MpuxopHasa HaknaaHasa, TabanyHas 4acTb NPUXOAHON
HaknagHomn

HaknagHas Bo3spaTta

HaknagHas Bo3BpaTa, TabnnyHas YacTb HakaaHOoM
BO3BpaTa

ucneTtyep cknaga

CoTpygHuKN

Cknazckoe nomelleHmne

Cknaackvie noMeLLeHns

Example of a correspondence table for IDEFO and IDEF1X models

Arrows Entities

Goods

Purchase invoice, table part of purchase invoice

Goods, credited goods, returned goods

Purchase invoice

Return note Return note, table part of return note

Warehouse manager Employees

Warehouse spaces Warehouse spaces

Crnenyroniei 3agadeid UCCIEIOBAHMS CTAJIO TPOBEJACHUE IKCIIEPUMEHTA, KO-
TOPBIN MOKaXXeT KaueCTBEHHbIE M3MEHEHHs B BBITIOJHEHUU WHAMBUAYAJIbHBIX
IIPOEKTOB CTYJAEHTaMH. B skcniepuMeHTe NpuHAIN ydacTre 79 CTyAeHTOB BTOPOTO
Kypca OakanaBpuaTa HampanieHus noarotoBku 09.03.03 «Ilpuknannas unHpop-
MaTuka». B npornecce usyuenus nucuuruiniel «lIpoextupoBanue nHGOpMaluoH-
HBIX CHUCTEM» CTYJEHTHI paboTajau HaJ UTOTOBBIM MPOEKTOM HH(OPMAIIMOHHON
cuctembl. cnpiTyemble ObulM pa3zieneHbl Ha Be rpymnmbl. [lepBast cocrosia u3
42 cTyneHTOB, KOTOpBIE MCIOJIB30BAIM MpH MojenupoBaHuu B HoTauuu IDEFO
oQUIMaNbHYI0 JOKYMEHTAIUIO 10 3Toi HoTauuu [1]. Bropas — u3 37 ctynenTos,
KOTOpBbIE HCIHOJB30BAIN «pabOvHe JIMCTBD», COCTaBIEHHBbIE Ha OCHOBE Iepeduc-
JICHHBIX BbIIIE YeThIpex npaBuil. [locie 3aBepiieHuss pabOThl HajJ MPOEKTOM CTY-
JIEHTaM IPEAJIarajicsi aHOHUMHBINA ONPOC U3 CIAEAYIOLUX BOIIPOCOB!

1. Vcnonb30Banu iU Bbl peabHO MOJIENb I€ATEIbHOCTH IPEIPUITHS B HO-
taru |DEFO npu nmpoextupoBanuy HHPOPMALMOHHOM CUCTEMBI?

BapuaHTBI OTBETOB:

— Jla, 1 onupaiics Ha MOJENb B NIPOLIECCE IPOEKTUPOBAHUS.

— Her, He ucnons3oBai. [Ipocto TpeGoBanock BKIIOUYUTH MOJEb B OSCHU-
TEJIbHYIO 3aIUCKY, TO3TOMY s BEIHYKJICH OBLI €€ CO3/1aTh.

2. CKOJIbKO pa3 BaM BO3BpaIllaIM MPOEKT 0a3bl JAaHHBIX HA JOPaOOTKY IO MPH-
YHUHE YIyIIEHHBIX TpeOOBaHUH 3aKa3unKa?

BapuaHTbl OTBETOB:

—1-2 pa3za.

— 3-5 pas.

— Oonee 5 pas.
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Onpoc nokazain, 4to 85 % CTyJIeHTOB MEPBOM IPYIIIbI HE UCIOJIB30BAIM MO-
nenb B HoTaruu IDEFO npu npoexktupoBanuu, XoTs co3aBajiy ee, Tak Kak HeoO-
XOAMMO OBUIO BKIIOYHTH MOJIETh B MOSCHUTEIBHYIO 3alHMCKy K IpoekTy. bomee
5 pa3 nepeaenbIBaIl NPOEKT 0a3bl JaHHBIX M0 IPUYMHE YIYIIEHHBIX TPeOOBaHUI
3aka3zunka 73 % CTyIeHTOB 3Toi ke rpymmbl. Eme 20 % nepenenbiBaiyd MPOeKT
6a3bl 1aHHBIX OT 3 110 5 pa3.

Bo Btopoii rpynne Bce 100 % cTyneHTOB cka3aiu, YTO OHHU ONMHMPAIUCh Ha
mozens B Hotauuu IDEFO mpu mpoexkrtupoBaHuM HMH(POPMALMOHHON CHCTEMBI.
B aT0ii rpymie He ObUIO HU OJJHOTO CTYACHTA, KTO MEPeIeIIbIBall OBl IPOESKT 0a3bl
JaHHBIX Oosee 5 pa3. IlouTn mosoBHHE CTYEHTOB BTOpol rpymmsl (44 %) okasa-
JIOCh JTOCTATOYHO JIBYX TMOIBITOK JUISl CO3/IaHUSI KOPPEKTHOTO MPOeKTa 0a3bl JAaH-
HBIX, YYHUTBHIBAIOILETO BCe TpeOOBaHMs 3aka3zumka. OcCTaibHBIM CTyaeHTaM (56 %)
MOHAZI00MIIOCH UyTh OOJIBINIE TIONMBITOK — OT TPEX JIO IIATH.

3akiouenne. OCHOBHOM TPYIHOCTBIO OOYyUYEHHUS] MOJEIMPOBAHUIO JIESITEIb-
HOCTH npeanpusTuil Ha ocHoBe HoTauuu |DEFO sBnsieTcst pa3mbITOCTh KpUTEpHUEB
MPAaBUIBHOCTH MOCTPOSHHON MOJIEH U HAJTMYME MHOTOUUCIIEHHBIX aJIbTEPHATHUB.

[IpemnoxeHHbIE YEeThIpEe SMIUPUYECKUX TPABUIA COCTABISIIOT «PadOUHid
JHMCT», KOTOPBIA 00yUYaOIMHCs TOIDKEH UMETh Iepe/l HayalloM CaMOCTOSITEIbHO-
'O BBIIIOJHEHUS 3aJJaHuil 0 MojenupoBaHuio Ha ocHoBe HoTauuu IDEFO. «Pabo-
YU JIUCT» 00ecreYnBaeT MOHATHbIE KPUTEPUU ISl MIPOBEPKH U CaMOINPOBEPKHU
pe3yIbTaTOB 3a/IaHUSI.

Pe3ynbraThl 9KCIIepUMEHTa TOKa3al, YTO UCIOIb30BAHUE MPEI0KEHHOTO
«paboyero gucTa» obdecneunsio 601ee 0CO3HAHHBIN MOAX0]1 00yUaroumMXxcs K Mo-
JIeTUPOBAHMIO U, KaK CJIEJCTBHE, 00Jiee KOPPEKTHOE BHIMOJIHEHUE MTOCTABICHHBIX
niepe]] HIMU 3a/1a4 MPOSKTHPOBAHMS.
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Boluncnsemsbie sonpocoel Moodle
KaK CpeACTBO NPOBEPKU 3HAHUN U YMEHUN

A.I'. Ctenanos'”, B.M. Kocmaues'”', O.. MockaJjieBa

Canxm-Ilemepbypeckuii 20cyoapcmeentblil YHUBEPCUMen aspOKOCMULECK020 NPUOOPOCPOEHUA,
Canxm-Ilemepoype, Poccus

o0.i.moskaleva@gmail.com

Annortanus. [locmarnoska npodiemsl. MOIIECHHHYECTBO TIPH TPOBEICHUN KOMITHIOTEPHO-
IO TECTUPOBAHHMS SIBISETCS CYIIECTBEHHBIM (DAKTOPOM PHCKA HENPABUIBHON OLEHKU Pe3yJiib-
TaToB 00ydeHus. COBpeMECHHBIE TEXHHUYECKHE CpeAcTBa (cMapT(OHBI, YMHBIE Yachl U T. 1.)
MTO3BOJIAIOT TECTHPYEMBIM OECHPETATCTBEHHO BO BpeMsI KOHTPOJIS HCIIOIB30BaTh CO3JaHHBIC
BO BpEMs NOATOTOBKHU K 3K3aMCHY WJIM KYIIJICHHBIE HA CTOPOHE 0a3sl IMpaBUJIbHBIX OTBECTOB Ha
3aJaHus TecTa. DTO 0OCTOATENBCTBO CHIDKACT HANEKHOCTh KOMITBIOTEPHOTO TECTHPOBAHMS.
Memodonoeus. VI3 ancna npemnaraeMsix Moodle THITOB BOIIPOCOB TECTHPOBAHUS BBIICIIAIOT-
Csl BEIYHCIIIEMbIE 33/IaHNS C BO3MOKHOCTBIO NTPOrPaMMHUPOBAHHMs IPABUIIEHOTO OTBETA U JIaT-
YHUKaMHU CﬂyqaﬁHLIX quceI1 JJid TeHCpalu UCXOOHBIX NJaHHBIX. Taxkue 3a/laHud TIPU COXpaHEC-
HUHM CMBICTIA MTO3BOJIAIOT CO31aBaTh MPAaKTHUECKH HEOTPAHUYEHHOE KOJMYECTBO BAPHAHTOB
HCXOIHBIX JAHHBIX M MPABWIBHBIX OTBETOB. BBEJICHHBIN C KITaBHATYPBI YHCIOBOW OTBET CITH-
YacTCd C BBIYMCIICHHBIM IMPAaBUJIbBHBIM 3HAYCHHUEM U MPUHUMACTCA NPOrpaMMHOC PCIHICHUC
00 OLICHHUBAHHWH. BosmoskHocT BCTPOCHHOI'O sA3bIKa MPOrpaMMHPOBAaHUA MPABUIIBHOI'O OTBETA,
B YAaCTHOCTH, OTPaHUYEHbI OTCYTCTBHEM YCJIOBHOTO OIIEPATOPa, YTO CY)KAET KPYT' BO3MOKHBIX
peliaeMbIX 3a1a4d. Pesyismamsl. ABTOPBI, UCTIONB3YS JIEKIapaTHBHBINA MPHHLIMUIT TPOrPaMMHPO-
BaHHs1, NPEJIOKUIH MOCIIEA0BATEILHOCTH OIIEPAaTOPOB BCTPOSHHOT'O SI3bIKa POrPaMMHUPOBAHHS
BBIYHCIISIEMOTO Bompoca Moodle peanusyroniue TpaaunuonHslid oneparop if. IIpemiaraemebrii
METO/] MO3BOJISIET PACIIUPUTH BO3MOKHOCTH BCTPOSHHOT'O B BOIIPOC S3bIKa MPOrpPaMMHPOBa-
HUs, HO HC ACJIA€T €ro0 YHUBEPCAJIbHBIM M3-3a OTCYTCTBHU ONIEPATOPOB IIHUKJIA. VnomMmunaercs
elle OIMH THI TecTOBOro 3amaHus Moodle «®@opmynsny. M3BeCTHBIE METOIBI €T0 MPOTpaM-
MHPOBaHHUS MPEAOCTABIAIOT elle 0ojiee IMMPOKHE BOSMOXXHOCTH IUISl CO3JaHUs BapHaHTOB
3amanuid. [lpencraBieHsl pe3yabTaThl SKCIIEpUMeHTa. Jakniouenue. Vcrionp3oBaHue 3a1aHui
00CYKJaeMBIX THIIOB YMEHBIIUT KOJIHIECTBO CIydaeB MOUICHHHYCCTBA MPH MPOBEICHUH Te-
CTHPOBaHMS 3a CYET CYLIECTBEHHOI'O YBEJIWYEHHs BAapHaHTOB 3aJaHUH M JIOMOJHHUTEIHHO
TI03BOJIMT HCIIOJIb30BATh CHCTEMY TECTHPOBAaHHS KaK TpeHakep Uil (OPMHUPOBaHUS 3HAHHM
U YMCHHH 00yJaeMBbIX.

KaoueBble ¢jI0Ba: akaJeMUYECKOE MOIIEHHHYECTBO, aKaJeMHYECKas HEYECTHOCTH,
UHTEPHET-9K3aMEH, T'eHepallis TeCTOB, TECTOBBIA Bompoc Tuma Formulas, mporpamMmmupoBa-
Hue 6e3 if
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Moodle calculated questions
as a means of testing knowledge and skills
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Abstract. Problem statement. Fraud in the conduct of computer testing is a significant
risk factor for incorrect assessment of learning outcomes. Modern technical means (smartphones,
smart watches, etc.) allow test-takers to freely use the database of correct answers to the test
tasks created during the preparation for the exam or purchased on the side of the database during
the control. This circumstance reduces the reliability of computer testing. Methodology. Among
the types of testing questions offered by Moodle, calculated tasks with the ability to program
the correct answer and random number generators for generating initial data stand out. Such tasks,
while maintaining the meaning, allow you to create an almost unlimited number of options
for initial data and correct answers. The numerical answer entered from the keyboard is com-
pared with the calculated correct value and a decision is made on the assessment. The capabi-
lities of the built-in programming language of the correct answer, in particular, are limited by
the absence of a conditional operator, which narrows the range of possible tasks to be solved.
Results. The authors, using the declarative principle of programming, proposed sequences of
statements in the built-in programming language of the Moodle computed question that im-
plement the traditional if statement. The proposed method allows you to expand the capabili-
ties of the programming language built into the question, but does not make it universal due to
the lack of loop operators. Another type of Moodle test item, “Formulas”, is mentioned.
Known methods of its programming provide even more opportunities for creating task op-
tions. The results of the experiment are presented. Conclusion. The use of calculated tasks
with random input data will reduce the number of cases of fraud during computer testing and
will allow, in some cases, to test not only knowledge, but also skills.

Keywords: academic cheating, academic dishonesty, internet exam, test generation,
Formulas type test question, programming without if
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ITocTanoBka npodJieMbl. AKaJieMHUYECKOE MOIIEHHUYECTBO CYIIECTBOBAJIO
B HayKe Bceraa. TpaguliMOHHO K HEMY OTHOCHIIHU TUTaruaT, ¢panbcudukaiio JaH-
HBIX U HEKOTOpBIE IpyTrHe BUbI HETOOPOCOBECTHOCTH, CBA3aHHBIE C MIPUCBOCHU-
eM 4yXuX pe3yiabTatoB [1]. Pa3Butie mH(OpMAIMOHHBIX TEXHOJOTHI HPUBEIO
U K pacuBeTy pa3IuuHbIX (OpM aKaJgeMHUYECKOH HEUeCTHOCTH cpenu oOyuaro-
mmxcs. HayaBmucey ¢ MHAWBUYaTbHOTO U3TOTOBICHHS IINAPTalOK, CIIUCHIBAHUS
Y TIOZICKa3bIBaHUs, OHA MPHUHSJIA ITOYTH IPOMBIIUICHHBIE MacIITaObl B BHIE pa3-
JUYHOTO poJia OPTaHU3alMi U TPy, U3rOTABIMBAIOIIMX HA 3aKa3 KOHTPOJIbHbIE,
KYpPCOBBIE U BBIITYCKHBIE paOOTHI, @ TAKXKE BBITOIHIIOMINX KOMIIBIOTEPHOE TECTHU-
poBanue TperhuMHu Junamu [2]. TloBceMecTHOE HMCIOIB30BaHUE CPEICTB TECTH-
POBaHUS Ja)ke MOPOANIO HOBbIE TEPMHUHBI «JUIsl 0003HAUEHUSI OOMaHa U CIIHUCHI-
BaHUS NpPH MPOBEICHUHM KOMIBIOTEPHOTO M YAAJICHHOTO KOHTPOJS 3HAHHIM:
3JIEKTPOHHOE CcrHchiBaHKe (e-cheating), crnimcsiBanue ommaiiH (online e-cheating)
u kubepcnuceiBanue (cybercheating)» [3, c. 70-71].

Cutyanus CymecTBeHHO 000CTpHIIach B YCIOBHUSIX MAacCOBOTO Mepexo/ia Ha
auctanimonHoe ooyuyenue [4]. C.B. JlaBbiiouknHa yKa3bIBaeT Ha OECKOHTPOJILHOE
HCIOJIb30BAHUE «CAMUMH TECTUPYEMbIMU ceTH MHTepHeT ¢ o0imupHoil nHdopma-
IUOHHOW 0a30ii, OTKy1a MOYKHO TIOUEPITHYTh OTBETHI HA MPAKTHYECKH JTI000H BOIPOC
TecTa, U Bce 0oJiee pa3pacTaromieiicss cepoi BEIMUCIUTENBHBIX YCIIYT, IIpesiara-
€MBIX pa3IMYHBIMU NOPTAJAMU U CaliTaMM, CHEIMAIU3UPYIOIUMUICS HA PEIICHUH
CTaHJIAPTHBIX 33]]a4 U3 MHOTHX Y4eOHBIX nucturumny [5, c. 109]. CoBpeMeHHBIC
TEeXHUYECKUE cpeAcTBa (cMapT(OHBI, YMHBIE YacChl U T. I1.) BO BpeMs IPOBEICHUS
KOHTPOJIS TIO3BOJISIIOT UCIIBITYEMBIM ITPOU3BOIUTH TOMCK B TaOJIMIIaX MPABUIIBHBIX
OTBETOB Ha 3a7jaHus TecTa. J{jst 00phObI C MOIIIEHHUYECTBOM U C LIETbIO TTOBBIIECHUS
KayecTBa OLCHUBAHUS PE3YJIbTATOB OOYYCHHS BO3HHKAET HEOOXOIMUMOCTh pa3pa-
OOTKM METOJMKH CO3JJaHUs TAKMX TECTOBBIX 33/IaHUM, OTBETHI HA KOTOPHIE HE MOTYT
OBITH TIOJTyYEHBI CPEACTBAMH KOMITBIOTEPHOTO MOMCKA MO0 MOIIEHHUYECKHM CXEMaM.
AHam3 MMEIONINXCS BO3MOKHOCTEH MOKa3all, YTO TPAJUIIMOHHO MPHUMEHSEMbIE
CpeACTBa MPOrpaMMHUPOBAHMSI TECTOBBIX 3a/laHUI HE B MOJIHOW Mepe YIOBJIETBO-
PAIOT TOTPEOHOCTSIM MPAKTUKU U TTO3BOJIMII BBISIBUTH MPOOJIeMy, 3aKITI0YaOITy 0~
Csl B HECOOTBETCTBUH HCIIOJIb3YEMBIX BO3MOKHOCTEH CHCTEM KOMITBIOTEPHOTO Te-
CTHPOBaHUS TPEOOBAHUSAM CErOAHAILIHErO JIHS B YaCTH OOECIeYeHMs KauecTBa
KOHTPOJISl 3HAHUH M YMEHHMH Ha 3Tanax TEeKYIIEro W MPOMEXyTOYHOTO KOHTPOJIS.
Heapb ucciaenoBanus — pa3paboTka METOAMKHU CO3/IaHUSI TECTOBBIX 3aJlaHUH, 3a-
HIMIIEHHBIX OT aKaJIeMUYECKOTr0 MOILIEHHUYECTBA.

Metonoaorusi. Crucrema yrnpasienus o0ydenriem Moodle npeiaraer mosb-
30BaTeNIO IIECTHA/IIATh BAPUAHTOB MOCTPOSHHUSI TECTOBBIX 33JaHHi. BoNbIIMHCTBO
u3 Hux («Bepno/HeBepHO», «MHOKECTBEHHBIH BbIOOP», «BBHIOOP MPOMyIIEHHBIX
CIIOB» M T. II.) OPUEHTHPOBAHBI B TIEPBYIO OYEPEIb HA TIPOBEPKY 3HAHUS (PAKTOB.
[Ipn ux KCroNb30BaHUU B OTBET Ha CHOPMYIMPOBAHHBIN BOMPOC CUCTEMA OXKH-
JlaeT TOYHBIA OTBET. 3a/laHus TOJOOHOTO PoJia MOTYT PEUIaThCsi METOJIOM YIaJIbl-
BaHUs, a MPH TPYNIIOBON paboTe ¢ TECTOM cOOPOM CTATHUCTUKHU JIJIsl COCTABICHUS
TaOJIMI] TPAaBUIBHBIX OTBETOB, YTO, COOCTBEHHO I'OBOPS, U MPOUCXOANUT B PEATHSIX.
Jlanee B mporecce NpOBEACHHUS TECTUPOBAHMUS, MOJIB3YSICh COOCTBEHHBIMU TEXHU-
YECKHMH CPEACTBAMH, HCIIBITYEMbIe HAXOAAT OTBET HA BOIMPOC B TAOJMIE U, KaK
CIIEJICTBUE, I€3aBYUPYIOT cUcTeMy KOHTpoJs. [loaToMy mepeuncieHHble 3a1aHus
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L[Ee7IECO00PA3HO HCIIOIb30BaTh TOJIBKO B IMPOILIECCE TEKYLIEro KOHTPOJsS, KOorja
MIPOBEPSIONINI 3aMHTEPECOBAaH HE CTOJLKO B pe3yJbTaTaX H3MEPEHHS YPOBHS
3HaHU, CKOJIKO B aBTOMAaTH3alMM YCBOEHUS 00ydaeMbIMH Habopa (hakToB MU
yTBepKACHUNU. B 3TOM cilydae cuctema TECTUPOBAHUS MCIIONIb3YETCs KaK JOIMOJ-
HUTEJIBHOE CPEICTBO O0yUEHHUS.

CaMOCTOATENBHYIO POJIb B TEKYLIEM KOHTPOJE MOTYT MrpaTh IperycMmar-
pUBalolUe KIaBUATYpPHBINA BBOJ TeKCTa 00yuyaeMbIM 3afanust «KopoTkuii oTBeT».
Nx ynoOHO Mcnonb30BaTh Il KOHTPOJIS BJIAJEHHUSI TEPMUHOJIOTUEN, KOorja Mpo-
BepsieTcsl 3HaHue ompenesneHuid. [Ipu uX mporpaMMUpPOBAHUU TPUXOIUTCS YUH-
TBIBaTh 0COOEHHOCTH PYCCKOTO SI3bIKA, CBI3aHHBIC CO CKJIOHEHHEM U CIPSKEHUEM
cioB. B 3TOM cnyuae 3aianue npeaycMaTpruBaeT HECKOJIbKO BapHAHTOB MPaBUIIb-
HBIX OTBETOB U UMEET YaCTUUHYIO BO3MOYKHOCTb TOKEHU3ALlMU BBEJEHHOIO CJIOBA.

Ha stane mpomeyTOYHOro KOHTPOJS NMPU MPOBEPKE 3HAHHM, yMEHHUI
Y HaBBIKOB KaK CPEACTBO OOPHOBI ¢ aKaJJeMHUUYECKOW HEYECTHOCTHIO MPEJIaraeTcs
WCIIOJIb30BATh 3aJ]aHMsl CO CIy4yallHbIMU BapHaHTaMU HAOOPOB BXOJHBIX JTAHHBIX.
C.B. /JlaBbIJOYKHMHA YIIOMHHAET TaK Ha3biBaeMblil «Bberuucnsemslii Bonpocy» [6].
OH o0cyxkmaeTcs Kak B 3apyOekHbIX [7—11], Tak ¥ B OTCUECTBEHHBIX ITyOIMKAIIU-
sx [12-14]. Ha uenecooOpa3HOCTh HCIIONb30BaHus «Bbruucisemoro Bormpoca
Moodle o6patuna Buumanue u FO.®. Turosa [15]. Yka3eiBas Ha €ro BBHICOKYIO
3¢ eKTUBHOCTD, OHA OTMEYAET CYNIECTBEHHO OOJBLIYIO TPYJOSMKOCTh €ro co3/a-
HUSI, HO YTBEPKIAET MPH 3TOM, YTO €CJIM «CPAaBHUTH BpeMsl, 3aTPAueHHOE Ha CO-
3naHue 100 oJHOTUIHBIX BOIIPOCOB THIIA ,,KOPOTKUI OTBET® C Pa3HBIMU UCXOAHBIMU
JAaHHBIMHU, U BpEMsl, 3aTpau€HHOE Ha CO3/IaHHE€ OJHOTO BBIYMCISIEMOTO BOMpOCa,
TO BTOpo€ OyAeT MEHbIIe, a pe3yibTaT kKauecTBeHHee» [15, c. 96]. Ocobo BhIae-
asiet «Berancasiemsrit Bonpoc» A.E. Ocokun [16]. Ha mpumepe BelumciaeHHs Ka-
caTtelbHOHM rpaduka cTeneHHOH (YHKIMH OH MPOTPaAaMMHPYET BBIpAXKECHHE IS
MPaBIWJIBHOTO OTBET HAa BOIMPOC TECTOBOTO 3aJaHUs MPU CIYYaMHBIX 3HAYEHUSIX
BECOBOTO KOd(duIMeHTa 1 cTerneHu uccnemayemoi Gpynkmun. Hanbonee moapooHO
TEXHOJIOTHSI IpOrpaMMUpOBaHus «BberuncinsieMmoro Bonpoca» H3JI0KEHA B CTaThe
B. ®etucona [17], rae aBTop mmiar 3a maroM MpUBOIUT MOCIEOBATEIBHOCTD ACH-
CTBHUH 1O KOJMPOBAHHUIO M HAcTpoiike B cpene Moodle Berauciisemoro Bompoca.

«Bpraucnsemsriii Boripoc» Moodle umeer u psig menocratkos. [Ipu ero noa-
TOTOBKE y pa3pabOTyMKa TECTa BOSHUKAIOT TPYAHOCTH CBS3aHHBIE C OIpaHUYEH-
HBIMHM BO3MOXXHOCTH $I3bIKa IIPOIPaMMHUPOBAHUs NIPABUIBHOIO oTBeTa. [lepeueHs
npeajgaraeMbix 0a30BbIX apU(PMETHUECKUX ONepaluil U JOCTYMHBIX BCTPOCHHBIX
(yHKIMit oTHOCUTENBHO HeBeuk . K cokalleHHIo, B HeM OTCYTCTBYIOT (DYHKIIHH,
MO3BOJISIIOIINE YUYUTHIBATh PE3YJIbTAThl MPOBEPKH JOTMUECKUX BBIPAKEHUH IS
BETBJICHUS IPOTPAMMBI.

PesyabTarsl m o0cyxaeHue. B mporpaMMupoBaHUM MPUHATO Pa3InvyaTh
UMIICPATHBHBIA M JEKIaPaTUBHBIA MOIXOABI K COCTABJICHUIO anroputMoB [18].
YHuBepcanbHbI€ S3bIKH POrPaMMHUPOBAHUS UCTIOIB3YIOT UMIIEPATUBHBIN MOIXO0]
U, B COOTBETCTBUHU C TEOPEMOH O CTPYKTYPHOM IpPOTrpaMMHUPOBAaHUH, oOecreydu-
BAaIOT BO3MO’KHOCTB PEIICHUS JI000# anroputMudeckoil 3anauu. [Ipeamonaraer-
Csl, UTO «IPOrpamMMbl CTPOATCS U3 TPEX BUAOB YIPABIAIOIIUX CTPYKTYp (cieno-

! Studbooks.net. URL: https://studbooks.net/2203841/informatika/vychislyaemyy vopros
(mara obpamienus: 12.02.2022).
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BaHWUE, BHIOOP U TIOBTOPEHHE) C TIOMOIIBIO KOHCTPYKTUBHOTO METO/Ia HUCXOISIIETO
MPOEKTUPOBAHHS C BO3MOXHOCTBIO JTOKA3aTeNbCTBa MX MpaBuibHOCTH» [19, ¢. 660].
C pasButHeM HHPOPMATHKH U BHEIPEHUEM METOIUK O0YUICHHS S3BIKAM BBICOKOTO
YPOBHSI B IIIKOJIC HMIICPATHBHBIC SI3BIKH U, KaK CJICJCTBHE, UMIIEPATHBHbII CIIOCO0
MBIIUICHAS TTOYYMIH NIHPOKOE PACIPOCTPAHEHUE TP PEIICHUHM CAMBIX Pa3HBIX
OPUKIIAIHBIX 3a1a4. B TO jxe Bpems cpeicTBa mporpammupoBanus Moodle omu-
parOTCS Ha JEKIAPATHBHBIN TMOAXOM K BBIYMCICHHIO MPaBWILHOTO oTBeTa. Oue-
BUJIHO, YTO TPH AITOPUTMHUYECKON MOATOTOBKE TECTOBOTO 3a/IaHHs y pa3padoT-
KA BOSHUKAET JKEJIAHWE BOCIIOJIL30BATHCS OOJIce 3HAKOMON €My HMMIICPaTHBHOM
meroaukoii. K coxanenuto, co3aate 00s3aTeIbHBIA HAOOP OMEPaTOPOB CTPYKTYP-
HOTO MIPOrPaMMHUPOBAHHUS TS « BBIYHCIIEMOTO BOTIPOCay MOKA HE YIAIOCh.

MeToibl cO31aHus JIEKIapaTUBHBIX YCIOBHBIX alTOPUTMOB 00CYKIAIOTCA?,
B [20, c. 346-350] mbI omucanu CBOXO METOAMKY MporpaMMupoBanus «Beraucis-
€MOT0 BOIIPOCa», PealH3yIOIIyI0 YCIOBHBII omepatop. B Tabmn. 1 npuBoautcs
CBOJIKa TOJIyYCHHBIX TaM pe3ybTatoB. Eciu X u y 1esble yncna u B moie «Dop-
Mysa oTBeTa | =» HaJ0 3alIpOrpaMMHUPOBATH BBIYMCIICHHE PE3YJIbTATa BBIMOJIHE-
HUS YCITOBHUS BUJIA

Pezynomam = if (Vcnosue) then (Buipasicenue 1) else (Boipasicenue 2),

TO (bOpMYJ'Ia JJIA BBIYMCIICHHA TIPAaBUJIIBHOI'O OTBETA MOXKET OBITH 3aIKcaHa Kak II0-
CJICAOBATCIIBHOCTD ACKIIAPATUBHLBIX OIICPATOPOB MOOdle, B KOTOPBIC TAKIKC BXOIAT
" OIIMCAHHBIC ITOJIB30BAaTCIIEM BBIPAKCHUC lu BBIPpAXKCHUC 2.

Tabnmua 1
3aroToBKM ang geknapaTMBHOro NporpamMMmMpoBaHUS YCNOBHBIX ONepaTopoB

Ycnosue 3aroTtoBka GoOpmMyibl A5 BBIMUCAEHUS NPABUIbHOIO OTBETa

((Abs({x} —{y} + 0.5) / ({x} —{y} + 0,5) + 1) / 2) * (BripaxeHue 1) +
(1-((Abs({x} —{y} + 0,5) / ({x} — {y} + 0,5) + 1} / 2)} * (BelpaxeHue 2)

(1-(Abs({x} —{y} + 0,5) / ({} —{y} + 0,5) + 1) / 2) * (BeipaxeHue 1) +
(((Abs({x} —{y} + 0,5) / ({x} —{y} + 0,5) + 1) / 2)) * (BbipaxeHue 2)

((Abs({y} — {x} + 0,5) / ({y} - {x} + 0,5) + 1) / 2) * (BuipaxeHue 1) +
(1-({Abs({y} - {x} + 0,5) / ({y} - {x} + 0,5) + 1) / 2)) * (BeipaxeHne 2)

(1-((Abs({y} — {x} + 0,5) / ({y} — {x} + 0,5) + 1) / 2)) * {BelpaxeHue 1) +
((Abs({y} - {x} + 0,5) / ({y} - {x} + 0,5) + 1) / 2) * (BeipaxeHue 2)

(1= ((1-((Abs({y} - {4 + 0,5) / ({y} - {} + 0,5) + 1) / 2)))} *
(1-(1—((Abs({3—{y} + 0,5) / ({x} = {y} + 0,5) + 1) / 2))) *

(BeipaxeHne 1) + (1 - ({(Abs({y} - {x} + 0,5) / ({y} - {x} + 0,5) + 1) / 2)) +
(1 ((Abs({x} - {y} + 0,5) / ({x} - {y} + 0,5) + 1) / 2))) * (BeipaxeHvie 2)

x ==y

((1 = ((Abs({x} —{y} + 0,5) / ({x} = {y} + 0,5) + 1) / 2)) + (1 — ((Abs({y} - {x} + 0,5) /
xl=y ({y} = {x} + 0,5} + 1) / 2))) * (BeipaxeHue 1) + (1 - ((1 - ((Abs({y} - {x} + 0,5) /
' {y}={x}+0,5)+1)/2)))) * (1 - (1 - ((Abs({x} - {y} + 0,5) / ({x} = {y} + 0,5) + 1) / 2))) *
(BbipaxxeHue 2)

2 MIporpammupyem 6e3 ycrnosHbx omepatopos. URL: https://habr.com/ru/sandbox/98943/
(mara obparenus: 29.10.2022); bacanaes C. TIporpammupoBanue 6€3 UCTIOIb30BAHUS YCIOBHBIX
koHcTpykimit. 2011. URL: https://habr.com/ru/post/124878/ (mata obparmmenns: 29.10.2022); Yuurech
mucath kox 0e3 If. URL: https://proglib.io/p/without-if (nara o6pamenus: 29.10.2022).
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Table 1
Workpiece for declarative programming of conditional statements

Condition Workpiece a formula to calculate the correct answer

{((Abs({x} —{y} + 0.5) / ({} - {y} + 0.5) + 1) / 2) * (Expression 1) +

Expression 1) + ((1 - ((Abs({y} - {} + 0.5) / ({y} - {x} + 0.5) + 1) / 2)) +
1—((Abs({x} — {y} + 0.5) / ({x} - {y} + 0.5) + 1) / 2))) * (Expression 2)

xzy (1= ((Abs({x} — {y} + 0.5) / ({x} - {y} + 0.5) + 1) / 2)) * (Expression 2)
< (1—(Abs({x} —{y} + 0.5) / ({x} — {y} + 0.5) + 1) / 2) * (Expression 1) +
rsy (((Abs({x} —{y} +0.5) / ({x} - {y} + 0.5) + 1) / 2)) * (Expression 2)
< ((Abs({y} —{x} +0.5) / ({y} - {x} + 0.5) + 1) / 2) * (Expression 1) +
=y (1= ((Abs{{y} — {x} + 0.5) / ({y} — {x} + 0.5) + 1) / 2)) * (Expression 2)
> (1-((Abs({y} — {x} + 0.5) / ({y} - {x} + 0.5) + 1) / 2)) * (Expression 1) +
=y ((Abs({y} - {x} + 0.5) / ({y} - {x} + 0.5} + 1) / 2) * (Expression 2)
(1—=((1 - ((Abs({y} - {x} + 0.5) / ({y} = {x} + 0.5) + 1} / 2)))) *
x==y (1-(1 = ((Abs({x} —{y} +0.5) / ({(x} = {y} +0.3) + 1) / 2)}) *
(
(

((1—((Abs({x} —{y} + 0.5) / ({x} = {y} + 0.5} + 1) / 2)) + {1 — ((Abs({y} - {x} + 0.5) /
xl=y ({y} - {x} +0.5) + 1) / 2))) * (Expression 1) + (1 - ({1 - ((Abs({y} - {x} + 0.5) /

) ({y} = +0.5) +1) /2)))) * (1 — (1 - ((Abs{{x} — {y} + 0.5) / ({x} —{y} + 0.5) + 1) / 2))} *
(Expression 2)

CroxHee 00CTOUT JIENIO ¢ MPOrpaMMHUPOBAHUEM OIIEPaTOpOB IHMKIa. MMeroTes
IpUMEpPHI JCKJIApaTHBHOTO MTPOTPAMMHUPOBAHUSI HA OCHOBE KOJIa C HEU3MCHSICMBbI-
MU HepeMeHHBIMU U pekypcuu’. K coxaneHuio, HaiTH aHAJOrUYHbIE BapUAHTHI
C HUCIIOJIb30BAHUEM OIEPATOPOB MPOrPaMMHPOBaHUs «BbIYHCIIEMOro BOIpOCay
B Moodle Ham moka He yaanoch, MO3TOMY MPUXOAUTCS UCIOIB30BAThH ajlbTepHA-
THBHBIC BapUaHTHI (HOPMYIIHPOBOK BOIIPOCOB TECTOBOTO 3aaHusl. Tak, Halpumep,
€CITM MPH TECTUPOBAHUM IMPOBEPSACTCS MOHMMAHHE CTYACHTOM CYTH 3aJaHUs U
BJIaJICHUE MM HEOOXOJMMBIMU JUIS PELICHUS METOJaMH, B CIIOBECHON (GOopMyIIH-
pPOBKE BOIIpOCa TecTa MOXKHO TpeOOBaTh HEe 00pabOTKY Bcero Habopa JaHHBIX,
a BBIYKCJICHUS, HAPUMEP, HAaHOOJIBIIETO WM HAMMEHBIIETO 3HAYCHHUS, YTO TPO-
rpaMMHUPYETCS Ha OCHOBE BCTPOCHHBIX (QYHKITUH MiN wiau Max.

Ha ¢popyme Moodle kpome «Boruuncisiemoro Borpoca» 00CyKaaeTcsi BO3MOXK-
HOCTh TIPUMEHCHUS €Ille OJHOTO THIAa TECTOBOTO 3amaHus: Formulas wiu B pyc-
ckoM mepeBosie «DopMynb*. O6yueHHeM IPOrpPaMMUPOBAHHUIO 33JaHUH TAKOTO
tuna 3anumaercs JI.A. TatapHukoBa®, a 06IIas TEXHOJIOTHsS NPOrPaMMHUPOBAHHUS
Borpoca «®Dopmyib» ommcana B padore E.d. Onexosoit [21]. Tun 3amanus
«DOpMyITBD) TOKE 00ECTIeYMBAET BOZMOXKHOCTD CO3/IaHUsI KOMITBIOTEPHBIX TECTOB
Ha OCHOBE CIIyYaiHBIX MCXOJIHBIX JaHHBIX U HCIIOJIB30BAHUS METOJIOB MPOrPaMMH-
POBaHUS Il BBIYUCIICHHUSI PABUIIBHOTO OTBETA, HO MPOIIE B pa3pabOTKe U UMEET
00nbIHe QYHKIIMOHATLHBIC BO3MOXKHOCTH.

XOTs CHCTEMAaTHYECKOTO OMHUCAHMS SI3bIKa MPOTrPAMMHUPOBAHHUS, KOTOPBI
ucrosb3yercst Bo Bkiankax «llepemennsie» [21, c. 363] 3amanus «Dopmyibiy,

% Vuurechr mucate kox 6e3 for. URL: https://proglib.io/p/without-for (mata o6pamenus:
29.10.2022).

4Moodle:  Texmmueckme  Bompock.  IIpOrpaMMHpyEMBIE  BOIPOCHL URL:
https://moodle.org/mod/forum/discuss.php?d=403299 (nara o6pamenus: 23.10.2022).

S Tamapnuxosa JI.A. Vnctpymentsl Moodle 11l MHXKEHEPHBIX M PACUETHBIX JMCLMUILIMH.
Tr'ACY. URL.: https://ido.tsuab.ru/mod/resource/view.php?id=125950 (nara oGparienus: 23.10.2022).

PA3PABOTKA YUEBHbBIX ITPOIT'PAMM 1 3JIEKTPOHHBIX PECYPCOB 299



Stepanov A.G., Kosmachev V.M., Moskaleva O.1. RUDN Journal of Informatization in Education. 2023;20(3):294-304

HaMU HE HailJIeHO, SKCIIEPUMEHTAIIBHO YCTAHOBIIEHO, YTO A3BIK COAECPKUT, IIpaBaa
B OTPaHUYEHHOM BapuaHTe MPUMEHEHUs, OJIOKU ONepaTopoB, YCIOBHBIN onepaTop
U omepaTop nukia B ¢opme mepedopa BcexX AIIEMEHTOB CO3JJaHHOM paHee Iociie-
noBatesibHOCTH. CyllecTBYeT BO3MOXKHOCTh MOACTAaHOBKH B (POPMYJIMPOBKY BO-
poca, CIy4aiiHO BBIOPaHHOIO U3 MOCJIE0BATEIBHOCTH B TOM YHCIIE U TEKCTOBOTO
aneMeHTa. Takol IpueM MO3BOJISIET FEHEPUPOBATh MHOYKECTBO CIIyYalHBIX 3a/]a-
HUH C pa3IMYHBIMU TEKCTaMU OCHOBHOI'O BOIIPOCA, YTO CYXaeT BO3MOXKHOCTH IO-
HCKa IIPU aKaJeMHUYecKoN HeuecTHOCTU. K HemocTtaTkaM MOXKHO OTHECTH OTCYT-
CTBHUE PA3BUTHIX CPEICTB PabOThI CO CTPOKAMH, YTO OTPAHUYUBAET BO3MOXKHOCTh
00pabOTKM OTBETOB HUCIBITYEMOr'0 TOJIBKO YMCIEHHBIMU 3HaueHusiMH. Kak cnen-
CTBHUE, MCIOJIb30BAaHUE 3aJaHUIl MOJOOHOTO TUIA OTKPHIBAET BEChbMa IIUPOKUE
BO3MOKHOCTH Il CO3[JaHMS 3AIUMIIEHHBIX OT MOLICHHHYECTBA OOYYarOLIMXCS
CUCTEM TECTUPOBAHUS.

Hcnonp30BaHuE YCIOBHBIX OIEPATOPOB B COYETAHUU C TE€HEpAaLUEH ClIy-
YailHbIX HAOOPOB JAHHBIX MO3BOJIIET PACIIMPUTH BO3ZMOXKHOCTU KOMITBIOTEPHOM
IIPOBEPKU 3HAHMM, YMEHMHM M HaBBIKOB. K cokajeHMIO, peanu3oBaTh OIEpaTop
uuKia s «BprauciasemMoro Bonpoca» He yAajloch, B CBSI3U C YEM S3BIK €r0 Mpo-
IrpaMMHPOBAHHUs HE MOXKET ObITh IPU3HAH yHUBEpcalbHbIM. LlenecooOpa3Ho BBO-
JUTH B MPAKTUKY 3aaHus Tuna «PopMyIibny, KOTOpble UMEIOT OOJIbIINE BO3MOXK-
HOCTH JUIsl pealli3alliy IPUHIMIIOB UMIIEPATUBHOIO IpOorpaMMupoBanus. OaHaKko
B HACTOSIIIIEE BPEMS €r0 UCIOJIb30BaHUE OTPAHUYMBAETCS OTCYTCTBUEM OMHCAHUS
BCTPOEHHOIO sI3blKa MporpamMmupoBaHus. Kak pesynbpTaT, MCIOJIB30BaHUE 3aja-
HUN 00CYXKJAaeMbIX THIIOB YMEHBIIUT KOJIUYECTBO CIy4YaeB MOILIEHHUYECTBA MPU
IIPOBEJIEHUN TECTUPOBAHUS 3a CUYET CYLIECTBEHHOI'O YBEJIWYEHHs BapUAHTOB 3a-
JaHUM ¥ JIOTIOJIHUTEIBHO MO3BOJUT HCIOJIB30BaTh CUCTEMY TECTUPOBAHMS KakK
TpeHaxep [t GOpMUPOBAHMS 3HAHUI U yMEHUI 00ydaeMbIX.

Pa3paboranHas TEXHOJOTHS AEKIApaTUBHOTO MPOTPAaMMHUPOBAHUS BBIYHC-
JSIEMOTO BOIIPOCA MPUMEHSIIACH HAMHU ISl OpraHU3al[Mi TECTUPOBAHUS B IIPOLEC-
ce 00yuenus aucuurinHe «OCHOBBI MporpaMMUpoBaHusy. OUKCUPOBATH CiIydyau
MOIIICHHUYECTBA TPU MPOBEACHUH TECTUPOBAHUS U TeM OoJiee MOTyYUTh HaJexK-
HYI0 UX CTaTUCTHKY BeChbMa 3aTpyaHUTENbHO. [lo3TOMY A OpraHu3anuu 3Kcre-
pUMEHTa ObUIM MPUHATHI BO BHUMaHME cienyonue cooopaxkenus. /i BonpocoB
tuna «Beraucisgemseriny, «@opmyns», «HuCca0BOH OTBET», KOTOPHIE MOTYT HC-
NOJIb30BaThes s (popMUpOBaHUS yMEHUH, MOkeT reHepupoBatbest 100 u Gonee
BapUaHTOB UX (QopMyIupoBKU. [Ipu MpoBeneHnN UCTIBITAaHUN KaXKIbIi OUIIeT mpu
KaX/I0M C€aHce TeCTUPOBAHMUS JUIsl KaXI0To CTyAeHTa (popMupyeTcs cirydyailHbIM
obpasom cpencrBamu Moodle. Kak cienctsue, Bce mpeayiaraeMble CTyICHTaM 3a-
JaHUsl YHUKAJIbHBI B IIPEAEIax OJHOM JUCHMIUIMHBI, YTO CHUXKAET BEPOATHOCTDH
aKaJIeMUYECKOU HEYECTHOCTH.

B0 pemnieHo npenocTaBUTh CTYJIEHTaM BO3MOXKHOCTh CaMOIPOBEPKHU pe-
3yJbTaTOB CBOEr0 OOy4EHHUS 3a CUET BBEICHUS JIOTOIHUTEIbHBIX UCIIBITAHUH, HC-
MOJIB3YIOLIMX CO3/[aHHBIH OaHK TecTOBBIX BompocoB B Moodle. On copepxut pas-
OuUTblE Ha KaTeropuu B COOTBETCTBUU C pa3AeiiaMu JUCUMIUIMHBI 813 3amaHuii.
HomeHnknatypa ncnosb3yeMbIx BOPOCOB NpuBeAeHa B Tadi. 2. K skcnepumMeHTy,
MIPOBOAMMOMY B oceHHeM cemectpe 2022-2023 yyeOHoro roja, Oblau MpuBIeye-
HBI 33 cTyzeHTa BTOpOro Kypca HanpasieHus «busnec-undopmaTtukay.
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Tabnuua 2
HomMeHknaTypa ucnonb3yemMbiX BOMPOCOB CUCTEMbl TeCTUPOBaAHUS
Bug, Bbraucnsa-|dopmynbiYucnoeoii| Kopotkuit| Ha cooT- |MepeTtac-| BbiGop | MHoxe- | BepHo/
UCMBbITAHWI| eMbliA oTBeT OTBeT |BeTCTBME | KMBaHWe | Mporny- |CTBeHHbI| HeBepHO
ncny- BTEKCT | LUEHHbIX | BblIGOp
YaHbIA cnos
BONpocC
Ha COooT-
BeTCTBUE
Tekywme 70 3 46 105 29 14 8 202 336
fpomexy-| - gq 1 40 85 22 14 5 70 11
TOYHbIE
Table 2

Nomenclature used questions of testing system

Type Calcu- |Formula| Numeric | Short Match Drag Missing |Multiple| True/
of test lated answer |answer | andran- | totext (word pick| choice False
dom corre-
spondence
question
Current 70 3 46 105 29 14 8 202 336
Inter- 59 1 40 85 22 14 5 70 11
mediate

JlononHUTENbHBINA TEKYIIUH KOHTPOJIb, y4acTHe B KOTOPOM ObLI0 HeoOs3a-
TEJIBHBIM JJISl CTY/I€HTA, TPEJCTaBIIsUT COOON YeThIpe CHHXPOHU3UPOBAHHBIX IO CO-
JIep>KaHUIO C JIEKIIMOHHBIM KypCOM IMpOIeypbl TeCTUpOBaHus. B kaxaoil u3 Hux
CTYJEHT BBINOJIHSI JJO TPEX HE3aBUCUMBIX MOIBITOK IPOUTH TECT, IPUYEM MOCIIE-
JIYIOIIIHME TIOMBITKH Pa3pellajiuCh HE paHblle, 4eM yepe3 48 yacoB mocie 3aBep-
IICHUs TpeAbIyei. Y4acTBOBaTh B KXKAOH MPOLEAYPe MOXKHO OBLJIO C MPOU3-
BOJIHOTO KOMITbIOTEpA B JII000€ y/0OHOE BpeMsi B TE€UEHHE JBYX KaJeHJIapHBIX
HeJ/leb B KOHIIE KaX10T0 Mecsa 00y4eHusl.

[TpomexKyTOUYHBIM KOHTPOJIb 3HaHUM (IK3aMEH) TakxKe ObLI pealu30BaH B BUJIE
KOMIIBIOTEPHOTO TECTA, OJJHAKO IIPU €0 MPOBEAEHUM JUIsl KOHTPOJISI PE3YJIbTAaTOB
00y4YeHHsl UCIOJIb30BAJINCH CIELUAIbHO BbIIEJICHHbIE U3 OOIIEro 4ucia OTHOCH-
TEJIHO CJIOKHBIE 3aJaHus 00IIMM KosindecTBOM 307 HITYK.

K Tekymum ucnbITaHUSM OBUIM JTOMYILIEHBI BCE CTYAEHTBHI, HO ATOH BO3-
MO>KHOCTBIO BOCIIOJIB30BAJIOCH 12 4enoBeK, U3 KOTOPBIX TOJIBKO 7 MOJIYUYMIIH IO-
JIOKUTENIbHBIE OLIEHKU 3a BCE YEThIpPE dTana TeKyIIUX HchbITaHui. IMeHHO oHM
U COCTaBWJIM KOHTPOJIBHYIO TPYIILy CTYACHTOB, KOTOpas IpPOLUIA MPOMEXKYTOY-
HOE TECTHUPOBAaHUE CO CcpeaHuM pesynbratoMm 8,03 Oamia mo jaecaTrOaTbHOM
mkane. OctanpHble 22 CTyAEHTa, NOMYyLICHHbIE K ITPOMEKYTOYHOM aTTeCTaluH,
ObUIM OTHECEHBI K DKCIEPHUMEHTAIbHOM TPYIIE U MO pe3yJbTaTaM MPOMEKYTOU-
HOTO KOHTPOJIS MONYYHIIU CpenHui 6amt 5,32 no necatubaniapbHON mikaie. Takum
o0pa3oMm, UMesl BO3MOKHOCTh MHOTOKPATHO CTAJIKUBAThCS C TUIIOBBIMM 3aJjauaMu
C Pa3IMYHBIMM HaOOpaMM JaHHBIX MO MEpe M3y4YeHMs MaTepuaia JAUCLUILIUHBI,
CTYJEHTBI MOJy4aloT JOMOJIHUTEIbHBIE YMEHHUS, B TO BpeMsl KaK OTCYTCTBUE IO-
JOOHOTO OMbITa CHMYKAeT KauecTBO MOAroTOBKU. Kak cieactBue, mpeziaraemas
METOAMKA I03BOJISIET CHU3UTh BEPOSITHOCTh aKaJEMHUYECKOI'0 MOIIEHHUYECTBA
U MOXET ObITh HCIOJIb30BAHA HA MTPAKTUKE.
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3akmouenue. HoBbie TexHOIOTHY, BHEAPsieMble B YU€OHBIH TpoIiece, Mpu-

BOJSAT TOJBKO K M3MEHEHHUIo0 (opM oOydeHHs, HO MOBEICHHUE JIIOJeH MpU ITOM
He MeHseTcs. Mbl U fanee OyJeM CTaJKUBAThCs C MPOSIBICHUAMHU aKaleMUYECKOM
HEYECTHOCTH, HO OTKA3aThCsl OT UCIIOJIB30BAHUS KOMIIBIOTEPOB KaK CPEICTB KOH-
TPOJsl pe3yibTaToB OOydeHHUs YK€ HUKOrjJa He cMokeM. Ckopee BCEero, CKopo
IIPUJETCS NPU3HATH, YTO MCIIOJIB30BATh TECTOBBIE 3aJaHMs C aJbTEPHATUBHBIM
1 MHOYKECTBEHHBIM BHIOOPOM UMEET CMBICI TOJIBKO HA HAUaJIbHOM 3TaIe U3y4eHHUsI
JUCLUIUIMHBI, HAIPUMEp Ul aBTOMAaTH3alMu OOy4YeHHs] TEPMUHOJOTMU. A cam
KOHTPOJIb JOJDKEH MPOBOAUTHCA C UCHOIBb30BAaHUEM 3aJlaHUil CO Cy4aiHbIMU (hop-
MYJIMPOBKaMHU U HaOOpaMH BXOJIHBIX TaHHBIX.
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Abstract. Problem statement. Most Japanese textbooks and methodical materials do not
contain enough exercises for training productive skills of the students. Japanese Language Proficiency
Test also does not include parts dedicated to writing and speaking abilities, which leads to teachers
not paying attention to the development of these skills and students not being able to properly
evaluate their level of performance. As a method of simplifying and making this training more
engaging and motivating, virtual assistants, or intelligent personal assistants (IPA), can be introduced.
The purposes of this research are to explore the ways of using the technology of virtual assistants
to reenforce speaking performance of the beginner students in Japanese as a foreign language
and to evaluate the technology’s readiness for integration. Methodology. In a pedagogical experiment
took part 12 first-year students (10 female and 2 male), who attended a Japanese language class at
the School of Young Philologist at the Faculty of Philology of Lomonosov Moscow State Univer-
sity, where they used Google Assistant for studying Japanese from December 2021 to April 2022
and then in September 2022. The analysis of theory and methodology, generalization of crucial
scientific papers on the studied problem, processing of results were applied. Results. Personal as-
sistant Google Assistant can be advised for training speaking among beginner learners. It can be
applied in the form of four main types of exercises: asking for data, giving instructions to IPA,
express desires (“wishlist”), conducting a dialog with a robot. Issues that can cause difficulties to
students were listed. The results of the questionnaire revealed that students were grateful to have
an opportunity to train speaking with a Japanese native speaker in a form of a virtual assistant
and could easier track their progress. Conclusion. The use of the Google Assistant in the process
of teaching speaking to the beginner learners of the Japanese language at the initial level is seen
as highly promising and can be recommended for implementation in the educational process.
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MepcneKkTnBbl BHEAPEHUS TEXHOJIOMMU FOJIOCOBbIX MOMOLLHUKOB
npu o6y4eHUN roBopEeHuIo Ha SAINOHCKOM SI3blKe
Ha Ha4YaJIbHOM YPOBHE

B.E. Mapduna

Poccutickuii ynusepcumem opyacovl Hapooos, Mocksa, Poccuiickas ®edepayus
vika434221@gmail.com

AnHoTanms. [locmanoska npodiemsi. BOIBIIMHCTBO SIMOHCKUX YI€OHUKOB U METOIH-
YeCKUX MAaTEpPHANIOB HE BKIIFOYAIOT B c€Os JTOCTATOYHOT'O KOJIMYCCTBA YIPAKHEHUH VIS Tpe-
HUPOBKH NMPOJYKTHBHBIX HAaBBIKOB y4aliuxcs. HuXoHro HOpéky CHMK3H, 9K3aMeH IO OIpejie-
JICHUIO YPOBHS BJIAJICHHS SIIOHCKHM SI3bIKOM CPEIM JIMILI, JJIS KOTOPBIX SIMOHCKHH S3bIK HE
SIBIISIETCS. POIHBIM, TAK)K€ HE COMEPIKUT pa3zeibl, TOCBSIICHHBIC HABBIKAM ITNChMa H YCTHOM
peur. DTO PUBOJIUT K TOMY, YTO YUUTENS HE YACNSIIOT JOJKHOTO BHUMAHHS Pa3BUTHIO 3THUX
HABBIKOB, a yJalluecs He UMEIOT BO3MOYKHOCTH OIPEIeIINTh, HACKOJIBKO XOPOIIO Pa3BUThI UX
MIPOIYKTHBHEIC HABHIKK. B KauecTBe MeTona pemeHns JaHHO! MpoOIeMbl TIPEIIOKEHO HCTIONb-
30BaTh T0J0CcOBOI nomomHUK Google Assistant. Llenn nccnenoBanus — U3y4nTh, HACKOJIBKO
TEXHOJIOTHSl «T0JIOCOBOH MOMOIIHUK» T'OTOBa K BHEJPEHHUIO B Y4eOHBIIl IpoIiecc Cpein u3y-
YafOIINX STOHCKUH S36IK KaK MHOCTPAaHHBIM Ha HaYaJbHOM YPOBHE, U PACCMOTPETH CIIOCOOBI
ee BHeapeHus1. Memodonozus. B menarornaeckoM sKCrepuMeHTe MPHHIH ydacTue 12 cTyaeHToB
nepBoro roja oodydenus (10 neBymiek W 2 rOHOINIEH), MOCEIMIABIIMX 3aHATHS MO SMOHCKOMY
s136IKy B I1IKomne roHOTO (hrmosnora ¢umonormdeckoro ¢akynsrera MI'Y mvenn M.B. Jlomonoco-
Ba, B XOJIc KOTOPOTO OHH Hcrojib3oBanmu Google Assistant st M3ydeHUS STIOHCKOTO SI3BIKA
¢ nexabpsa 2021 r. mo ampens 2022 1. u B ceHtsOpe 2022 r. IIpuMeHsuics TeopeTHYeCKUit
M METO/IOJIOrHYECKHUi aHali3, U3y4YeHbI Hay4Hble pabOThI 110 TEME HCCIICJOBaHMUs, 00001IECHbI
pe3yNbTaThl aHKeTUPOBaHus. Pezyabmamoi. Google Assistant xopoIio ce0st moka3an B paMKax
TPEHHPOBKHM HaBBbIKA TOBOPEHMS CPEIM yJaliXCsl. BblneneHs! YeTsIpe 00X TPyl YIIPKHEHNH,
KOTOPbIE MOXKHO MPEUIOKUTh yYaluMCsi: cOOp TaHHBIX, YIIPaBJICHHE TEXHOJIOTHEl ¢ HOMOIIBI0
WHCTPYKIIHIA, OMTOBEIIEHUE O CBOMX JKENAaHMIX M «IHANIOT ¢ podoToM». OmpeneneHsl BO3MOXK-
HBIE TPYAHOCTH NPH paboTe C TOJOCOBBIM IIOMOLIHUKOM Ha SITMIOHCKOM. B pamkax aHkeTmpo-
BaHMS yYallHecs Jald IOJOKHUTEIBHYI0 OOpaTHYIO CBsi3b, OTMEYasi, 4TO pajibl, YTO Y HUX
€CTh BO3MOXXHOCTh ITOTPEHHUPOBATH TOBOPEHHE C HOCUTEIIEM S3bIKa B BHJIE TOJIOCOBOTO ACCH-
CTEHTA W JIy4llle OTCIEANTHh COOCTBEHHBIN Iporpecc. 3axntouerue. [IpuMeHeHne TOIOCOBOTO
nomoinHuka Google Assistant B mporiecce 00ydeHHUs pa3TOBOPHOIN pedyr M3Y4arolluX SITTOH-
CKHH S3BIK Ha HAYJIFHOM YPOBHE BHUIWTCS BBICOKO MEPCIEKTUBHBIM M MOXET OBITH PEKOMECH-
JOBaHO JUIsl BHEIPEHUs B y4eOHBIH mporiecc.

KaroueBble cioBa: HWHTCJUICKTYaJIbHBIC TIEPCOHAJIBHBIC MMOMOIIHUKHU, pAaClIO3HABAHUEC
peun, NpenojaBaHuC ATIOHCKOT'O A3bIKa, IMIPOJAYKTHUBHBIC HABBIKH

3agBiaeHne 0 KOH(IHKTe HHTEPECOB. ABTOpP 3asBISICT 00 OTCYTCTBHH KOH(IHKTA
HWHTEPECOB.
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Hctopus craTbu: noctynwia B pepakiuo 17 mapra 2023 r.; nopaborana mocnie pe-
neHsupoBanus 15 anperst 2023 r.; npuHATa K myoaukarmu 12 mas 2023 1.

Jusa uuruposanusi: Marfina V.E. Prospects of integration of virtual assistants in the pro-
cess of teaching speaking to the beginner learners of the Japanese language // Bectauk Poc-

CHICKOT0 yHUBepcuTeTa Npyx0bl HaponoB. Cepusi: MHpopMarnzamms odpazoBanwms. 2023. T. 20.
Ne 3. C. 305-315. http://doi.org/10.22363/2312-8631-2023-20-3-305-315

Problem statement. Over the last 20 years the Japanese language reached
the status of one of the most popular foreign languages due to its promotion of
mass culture such as Japanese music, games, and animation. As the last “Survey
Report on Japanese-Language Education Abroad” conducted by Japan Foundation
in 2021 shows, now there are 3,794,714 Japanese learners over the globe.!
The COVID-19 pandemic shifted the public focus from language learning to
the sphere of health and welfare and therefore negatively affected cultural ex-
changes, but the results presented by Japan Foundation before the start of the pan-
demic showed the 36% growth in the number of the Japanese language learners
in Russia from 2015 to 2018 (from 8,650 to 11,764).2

To evaluate the knowledge of the Japanese language, students and teachers
use the system implemented in the Japanese Language Proficiency Test. Estab-
lished in 1984, JLPT attracted more and more participants each year, with exceed-
ing 1 million examinees in 2017 and reaching the number of 1.36 million appli-
cants in 2019. In 2009 JLPT was reorganized to fill the gap between former N2
and N3 levels and to redefine the scoring system, but it is noted by some research-
ers that the test still has challenges for appropriate use and should be improved.
Despite Agency for Cultural Affairs insisting on the implementation of the part
dedicated to the evaluation of the productive skills (speaking and writing) into the
test structure back in 2001, to this date those parts were not introduced.® In many
cases the results of the JLPT scores are used when applying for a job position
in Japan or entering a university, so educators design teaching material keeping
in mind the requirements for passing JLPT, which leads to the washback effect.
Due to the absence of the sections in the JLPT test attributed to productive skills,
educational materials for students learning the Japanese language also tend to not
pay enough attention to the training of these skills [1].

This fact can be proven by examining the most popular educational text-
books for Japanese learners. For this study the material for beginner level that is

1Learning Japanese changed my life — a passport to the future
gained through Japanese language learning. Japan Foundation. Available from:
https://jf50.jpf.go.jp/en/story/learning_japanese_changed_my _life/#:~:text=The%20latest%20surv
ey%20revealed%?20that,increased%20by%20about%2030%2Dfold (accessed: 07.04.2023).

2 Survey report on Japanese-language education abroad 2018. Japan Foundation; 2020.
Available from: https://www.jpf.go.jp/j/project/japanese/survey/result/dl/survey2018/Report_all_e.pdf
(accessed: 07.04.2023).

3 Regarding the improvement on the exam for the Japanese language education —
with focuses on Japanese-Language Proficiency Test and Japanese Language Teaching
Competency Test. Agency for Cultural Affairs. (In  Japan.) Available from:
https://www.bunka.go.jp/tokei_hakusho_shuppan/tokeichosa/nihongokyoiku_suishin/nihongokyoi
ku_kaizen/pdf/nihongokyoiku_kaizen.pdf (accessed: 07.04.2023).
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frequently used in Russia was reviewed. The only type of speaking exercises
in the popular textbook “Minna no Nihongo” is substitution drill, where students
are given a dialogue and then must change the underlined words to the listed be-
low [2]. The same applies to E. Strugova and N. Sheftelevich’s “Let’s Read,
Write, Speak in Japanese” [3]. Training of speaking is better implemented
in the Japanese textbook “Genki”, that has role-play exercises which students
can do in pairs [4]. In that regard the course “Marugoto” can be considered
outstanding for its focus on speaking practice, though it is not the first choice of
both university teachers and educators of young learners due to the course’s
orientation to the older audience and its lack of academicism [5].

Another issue with teaching speaking is common for all foreign languages.
Acquiring a new language takes a lot of time, which is always limited in terms
of an academic setting. In the case of Japanese, the situation is complicated by
the necessity of mastering 3 writing systems absent in western languages (hiraga-
na, katakana signs and 2136 kanji established by the Japanese government as
a norm for school students), getting used to subject-object-verb (SOV) grammar
and learning new vocabulary together with its pitch accent.

The reasons listed above lead to the fact that in many institutions the training
of speaking in Japanese classroom is either overlooked or left for students to train
in their free time. As a method of simplifying and making this training more en-
gaging and motivating virtual assistants can be introduced. The purpose of
the research was to explore the ways of using the technology of virtual assistants
to reenforce speaking performance of the beginner students in Japanese as a foreign
language and to evaluate the technology’s readiness for integration.

Methodology. Virtual assistants, or intelligent personal assistants (IPA),
belong to the sphere of machine learning technologies, that due to the use of
voice recognition and natural language processing can in some situations replace
a teacher or a native speaker of a target language, therefore it can be used as a tool
for enriching language learning. This opportunity was tested by a few educators
and researchers and was described in several scientific works [6-9].

A.N. Al-Kaisi, A.L. Arkhangelskaya and O.l. Rudenko-Morgun examined
the usage of the Russian voice assistant “Alice” by university students learning
the Russian language in terms of the “inverted class” blended learning technology.
Students participating in the study gave positive feedback, noted that “Alice” gave
different reactions to the same questions, which made it interesting and motivating
to converse with the robot and to get to know its character better. At the end of
the research participants successfully passed the exam in Russian, so the results
of the study showed the didactic potential of this voice assistant [10].

At the same time, in the article “Evaluating intelligent personal assistants
for L2 listening and speaking development” G. Dizon examines whether a group
of English learners would benefit from training with the IPA Alexa and states that
though the difference in speaking results between the control and the experimental
groups was not significant, “the fact that the latter made gains in L2 speaking
highlights the potential of IPAs to support foreign language development”, which
is especially important for learners who would normally lack speaking possibili-
ties outside the classroom [11].
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Tzu-Yu Tai and Howard Hao-Jen Chen also share positive results of imply-
ing the technology of virtual assistant (Google Assistant) in the process of training
speaking skill, listing such benefits as extra exposure to authentic native speech,
learner-centered approach, immediate feedback from the robot, added opportunity
of collaborating with classmates in a new joyful way [12].

Virtual assistants truly have a potential to help students feel more comforta-
ble when acquiring a new foreign language. In terms of limited time available
for training speaking in class many beginner leaners feel uncomfortable and in-
secure about their performance. Virtual assistant can help them train and unlike
a language teacher it will repeat its reply as many times as needed, will wait
for student’s response if necessary and will not lose its cool, which will relieve
learner’s stress about making mistakes or being slow.

In the case of using Google Assistant in the education process for training
speaking skills, students can benefit from the following factors.

1. Cheap price (one can easily download the application from Play Market
for free).

2. Availability (in general statistics show that 90% of American children
from 4 to 11 years old have access to virtual assistants, so students are usually al-
ready familiar with this technology).

3. It can be used at any time and in any place with Internet connection.

4. There are no technological difficulties when using it.

5. No safety net in the form of asking in native language. Usually in class-
room all students and a teacher are Russian native speakers, so students can either
try to fool a teacher by switching to Russian to avoid making mistakes or start
using Russian with classmates. Google Assistant removes this “crutch” as it can
be adjusted to operating only in Japanese and not answering to commands in other
languages. In this research students were asked to choose only the Japanese lan-
guage in the settings during the installation.

Though most studies investigating use of virtual assistants are performed
in the sphere of the English language learning, G. Dizon, D. Tang and Y. Yama-
moto conducted research about using IPA Alexa by advanced learners of Japanese
at the JLPT level N2 (which roughly corresponds to the CEFR B2 level). The par-
ticipants used Alexa at home for their self-directed learning and entertainment.
The results showed that the most difficult stage for students was the beginning as
they sometimes felt lost as Alexa did not get their message immediately, and they
had to learn ways how to communicate with it affectively. Overall, the reaction of
participants to the implication of Alexa to their studies was positive as they felt
motivated and were grateful to have a chance to use their speaking skills with
a partner that gave them quick feedback to what they have said [13].

It is likely that by the time students achieve N2 level, they already have ob-
tained high level of language knowledge and would be able to successfully main-
tain a dialog with a virtual assistant and resolve communication breakdowns.
That can provide a challenge to beginner Japanese learners, who feel especially
vulnerable at that stage as they can be unsure if it is possible for them to partici-
pate in a real conversation in Japanese. In context of Google Assistant, it leads to
the following questions:
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1. Can beginner Japanese learners communicate with Google Assistant, un-
derstand its speech, and be understood?

2. What kinds of activities can Google Assistant provide to beginner Japa-
nese students?

3. What will the students’ experience of using Google Assistant for training
speaking be like?

To find it out, a pedagogical experiment was held in the School of Young
Philologist at the Faculty of Philology of Lomonosov Moscow State Univer-
sity from December 2021 to April 2022 and then in September 2022. Within
the framework of the experiment, 12 first-year students of Russian and Ukrainian
origin (10 female and 2 male), who were taking part in the basic course of
the Japanese language, used Google Assistant as a part of doing their homework.
Unlike G. Dizon and colleagues’ study, in this research students were not asked
to communicate with Google Assistant on consistent basis but were periodically
given clearly defined instructions and tasks that they had to perform with the help
of Google Assistant as a part of their individual home assignment. The long peri-
od of the study facilitated the studying curve as students had enough time to fa-
miliarize with the technology, and the teacher’s instructions in the form of an al-
gorithm how to operate with the IPA acted as a safety net.

Results and discussion. At the beginning of the training students were
asked to download Google Assistant on their phones and disable all languages ex-
cept Japanese, so the application would not switch to Russian or English and they
could get the “raw” feedback.

Students reported that they mostly did not have problems with being under-
stood, except for one occasion described below. However, it is worth noting that
they were mostly performing according to a pre-designed algorithm and tasks
tested by a teacher in advance. As for understanding Google Assistants’ speech,
students said that though its speech felt difficult, they could “catch the main idea
by identifying the most important words” and perform the task by both listening
to the IPA’s answer and looking on the provided image.

One problem some students encountered when using Google Assistant was
that the technology failed to recognize their pronunciation of the sound /u/. It can
be explained by the fact that though Japanese, Russian and English all have
sound /u/, all languages have forms that slightly differ in pronunciation. This
“failure” was used as an opportunity to make students pay closer attention to these
differences, as in class a Russian-speaking teacher may sometimes overlook im-
perfections in pronunciation, while IPA will be stricter and more objective.

The framework of the experiment was organized in the way that after ac-
quiring a new topic or new grammar, students were given a task to finish which
they had to communicate with Google Assistant using the newly learned material.

The types of tasks were divided into several categories.

1. Asking for data. Students must ask Google Assistance some information
and then present it to a teacher in a written form with an added screen from
the application. For example, this exercise could be used after finishing the topic
about transport: students train vocabulary of different types of transport and ask
the IPA, how they can get to a certain place using this or that transport and how
much time it will take (Figure 1).
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A task can be given to students after memorizing Japanese words for the main
country names and learning how to talk about time: students ask the IPA what time it
is now in different countries of the world. In the experiment students were told that
Google Assistant has a different format of presenting time from what they studied
in class, so they were motivated to find out what it would be like (Figure 2).
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Figure 1. Screen of Google Assistant showing how much Figure 2. Screen of Google Assistant answering
it will take to go from Moscow to St. Petersburg to a question “What time it is now in Tokyo”

2. Giving instructions. Tasks about instructions are given to students when
they master to the grammatical theme “te-form” in Japanese. Verbs in te-form
combined with “kudasai” (shite kudasai, please do) are used to make a command.
In this context students can now ask Google Assistant to help them to organize
their everyday life, by putting on reminders, alarms (Figure 3), adding items to
a shopping list (Figure 4) and opening it in a shop, calling someone’s number, etc.

3. “Wishlist”. Then, when students learn grammar ~tai (shitai desu, | want
to do something), they are asked to think about what they would like to do with
the help of Google Assistant. They can say aisukuri-mu ga tabetai desu (I want to
eat ice-cream), so the app will show the closest shops with ice-cream (though
it was identified that Japanese Google Assistant is unfamiliar with many locations
in Russia, even in big cities like Moscow), or ask to turn on music or sounds of
rain (Figure 5).

Though this set of tasks does not differ much from tasks with instructions,
it has a potential of activating students’ linguistic curiosity and lead to the discus-
sion of politeness in Japanese. When introducing the grammar ~tai to students,
it is usually discussed that though according to textbooks it is only allowed to use
particle ga with it (aisukuri-mu ga tabetai desu, | want to eat ice-cream), in real-
life Japanese people sometimes use particle wo (mizu wo nomitai desu, | want to
drink water), so students are encouraged to perform their own experiment using
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Google Assistant as a native speaker to observe how it reacts to both variant.
In addition, it is important to draw students’ attention to the fact, that though
Google Assistant as a robot can answer to such phrases as mizu ga nomitai desu,
| want to drink water, Japanese native speakers culturally prefer ambiguity and
round-about, vague ways of saying things, so it is advisable to express the same
idea with phrases like mizu ga nomitai n desu ga, which can be roughly translated
as “I would like to drink some water...”. This sounds less direct and puts less
pressure on the interlocutor.
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BeERRE LIV

RERE, LS
T &

ROEH M F L XBERESAT
- r<ni<n<in
¢y EEoT
. hd WBABNEL

B Tco —IK, &IC

: ERLTLB0
\‘_'-) I I C/ G RE - UERRICOVT

y =

Figure 5. Screen of Google Assistant Figure 6. Google Assistant’s screen
when said that one wants to listen to rain sounds with a text of a riddle
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Another idea for tasks about expressing wishes is to ask Google Assistant
to play nazonazo — riddles (Figure 6). Google Assistant pronounces and shows
the text of the riddle, and then tells an answer. Each time students ask to play
riddles they are given different puzzles, so then can choose the most interesting
and then present it in the classroom. However, it was found that since Japanese
riddles of Google Assistant are made for native speakers, they have vocabulary
that can present a challenge to beginner learners, so this task was given separately
to the same group of students during September of their second-year studies.
By that time, they got used to using the technology, using Japanese dictionaries,
and had sufficient knowledge of grammar and vocabulary. Even then students re-
ported that this task was particularly challenging, and they managed to guess only
the easiest ones, however, overall, they enjoyed this task.

4. Dialog with a robot. Though it is believed that communication with a vir-
tual assistant is more like “speaking to a machine, not with a machine” [14],
the research made by A.N. Al-Kaisi, A.L. Arkhangelskaya and O.l. Rudenko-
Morgun about using the IPA “Alice” showed that the program ‘“has certain cha-
racter traits, which makes her an interesting and lively interlocutor” [10].

So, as a part of a home task about the topic “Future and technologies” stu-
dents were asked to work with Google Assistant and make a portrait of its charac-
ter in a written form. To do so they could ask questions about its age, family, hob-
bies, if it wears clothes, observe its reactions to complements (Figures 7, 8).
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Figure 7. Google Assistant saying it considers Figure 8. Google Assistant reacting to complements
all people working in Google its family in a polite manner

One of the problems identified is Google Assistant’s misunderstanding and
unfamiliarity with Japanese names of Russian small geographical places (cities)
and geographical disposition of local facilities. Foreign geographical names are
translated in Japanese using katakana, so pronouncing a name of a Russian city in
Japanese without checking it on the Internet in advance has a high risk of posing
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a problem for beginner learners. Usually when asked to identify the closest cinema
or shop to a student’s location, Google Assistant would refer to popular tourist attrac-
tions, therefore failing to accomplish the task. So, it is necessary for a teacher to pro-
vide students with a list of Japanese katakana names of their cities and the main geo-
graphical objects understood by Google Assistant. In some cases, it was decided
to exchange doing the task with Google Assistant to doing it in class with a teacher.

Conclusion. The experiment showed positive prospects of integrating virtu-
al assistant Google Assistant in the process of teaching speaking to the beginner
learners of the Japanese language. The results of the research revealed that when
directed by teacher’s instructions beginner learners of the Japanese language can
successfully communicate with Google Assistant individually and complete tasks
with its help at home.

Tasks with the IPA were usually given after acquiring a new grammar con-
struction or a set of vocabulary. The types of tasks were divided into four groups:

1. Asking for data.

2. Giving instructions.

3. “Wishlist”.

4. Dialog with a robot.

Students gave positive feedback and felt grateful to have an opportunity to
check their new skills with someone close to a native speaker. Some of the tasks
were considered of higher difficulty (riddles in Japanese), and the students’ ap-
proach to that was to try to solve many riddles, concentrate on the easiest ones
and share them with groupmates.

There was identified a problem related to Google Assistant’s unfamiliarity
with Japanese names of Russian small geographical places (cities) and geogra-
phical disposition of local facilities. The large size of Russia and the fact that
there are other popular existing map applications (Yandex Maps) used by Rus-
sians instead of Google services may be connected to Google not filling this gap
quickly enough. It would be worth examining if this problem will be solved in
the future and if it exists in versions of Google Assistant from other countries.

This study bolsters the limited body of literature about usage of virtual as-
sistants for teaching foreign languages other than English. However, it must be
noted that though students of the group participating in the research do not reside
in Japan and practiced speaking only with their teacher, they had long exposure to
listening practice and had basic training of Japanese pronunciation rules (pitch
accent) from the early stage of their learning, which is usually done limitedly and
only in the third year of university education, so they naturally benefited from
a strong start. Therefore, it would be worthwhile to conduct a future IPA study
involving L2 Japanese learners without prior pitch accent knowledge performed
in a larger group of participants.
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Abstract. Problem statement. The implementation of 3D modeling elements in the in-
demand specialists’ training of the socio-cultural sphere is in line with the recommendations
of UNESCO and the priorities of Russia’s state cultural policy. The study aimed at substan-
tiating the effectiveness of the three-dimensional computer graphics usage for specialists’
training to improve the quality of their education. Methodology. Theoretical and methodological
analysis and generalization of fundamental scientific works on the research problem, processing of
test results, and three-dimensional models of cultural objects are applied. The pedagogical
experiment involved 49 students of the direction of training 51.03.03 Socio-cultural Activities
(level — bachelor’s degree) of Orel State Institute of Culture. Pearson’s y? test was used as
a statistical processing method. Results. The features of the use of three-dimensional computer
graphics in the training of specialists in the socio-cultural sphere to improve the quality of
their training are determined: activation of information communication; support for solving
economic and engineering problems as components of socio-cultural activities; automation of
a large number of calculations, etc. Statistically significant differences in qualitative changes
in the pedagogical system were revealed. Conclusion. The use of three-dimensional computer
graphics in the training of specialists in the socio-cultural sphere will help to increase the level
of their professional training while providing a set of conditions: a combination of design,
educational and research activities; orientation to the performance of labor functions; applica-
tion of fundamental theoretical information on technologies for organizing leisure activities
in real socio-cultural activities, etc.
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AHHoTauus. [locmanoska npobnemsl. Brmarouenue snemeHToB 3D-MomenupoBaHKA
B ITOJIOTOBKY BOCTPEOOBAHHBIX CIICIUAIMCTOB COIHAIBHO-KYJIBTYPHOH c(epbl COOTBETCTBY-
et pexomenaammaM IOHECKO u 3agagaM rocyaapcTBeHHOI KyabTypHON moauTuku Poccun.
HccnenoBanue HampaBieHHO Ha 000CHOBaHME Y(PPEKTUBHOCTH HCIIOIB30BAHMS TPEXMEPHOH
KOMITBIOTEPHOH rpavKi IIpH 00yHYEHNH CHELMaINCTOB COLMAIbHO-KYJIBTYPHOH cepsl I Io-
BBIIICHUSI KAQUECTBA MX MOATOTOBKU. Memodonoeus. IIpuMeHsieTcsl TeOpeTHKO-METON0IOT MUECKHUI
aHAN3 M 0000meHre (PyHIaMEHTATbHBIX HAyYHBIX HMCCIEHOBAHMI IO paccMaTpHBaeMOM Mpo-
OneMe, 00pabOTKa pe3yJIbTaTOB TECTUPOBAHUS U TPEXMEPHBIX MOJIENeld 0O0OBbEKTOB KYJIBTYPHI.
B nenarornueckoM skcriepuMeHTe 3a1eCTBOBaHO 49 cTyneHTOB OPIOBCKOTO rOCyIapCTBEH-
HOTO WHCTUTYTa KyJbTYpHI 1O HarpasieHuio noarotoBku 51.03.03 ConmanbHO-KyNbTypHAs
JeSITELHOCTY (YpOBeHb — OakayiaBpuar). B kauecTBe MeToJla CTAaTHCTHYECKOH 00pabOTKH
ucronb30Bal kputepuit x> Iupcona. Pesyromanot. OnpenesneHbl 0COGEHHOCTH TIPUMEHEHHS
TPEXMEPHOH KOMIBIOTEpHOH Tpaduku B OOYUECHUH CHEIMANUCTOB COLHAIBHO-KYJIbTYPHOU
cdepsl IS TOBBIMICHNS Ka4ecTBa WX MOATOTOBKH: aKTHBH3aIMA MH(OPMAIMOHHOH KOMMY-
HUKAllUU; MOJJEpXKKA PEIICHHUs SKOHOMUYECKUX U MHXKEHEPHBIX 3a7ad KaK KOMIIOHEHTOB
COIIMOKYJIBTYPHON AEATEIBbHOCTH; aBTOMATH3alMsl OONBIIOr0 0O0beMa BBIUUCICHUI U T. .
CTaTnCcTHYeCKH 3HAYMMBIC Pa3TiUrs OOHAPY)KEHBI B KAUECTBEHHBIX M3MEHEHMSX, POH30IIE IIINX
B CHCTeMe 00pa3oBaHus. 3axitoueHue. VIConp30BaHNe TpeXMEPHOH KOMITBIOTEPHOH rpauKn
IpU 00y4EHHH CIIEHHUATIICTOB COIHATBHO-KYJIBTYPHOU cepsl OyaeT CrocoOCTBOBATH MOBHI-
IICHUIO YPOBHS MX MPO(eCCHOHATBHON MOATOTOBKY MPH 00CCICUCHUH KOMIUIEKCA YCIOBHM:
KOMOWHHMPOBaHNE MPOSKTHOH, yIeOHO-TIO3HABATENEHON M HAayYHO-HCCIEAOBATEILCKON JIes-
TEJIIFHOCTH; OPHEHTALIMS HA BBHIIIOJHEHHUE TPYJOBHIX (pyHKIMH; npuMeHeHue (QyHIaMeHTab-
HOHM TeopeTHuecKor nH(OpPMaINK MO TEXHOJIOTUSAM OPraHU3aINU JI0CyTa B PealbHON COIHO-
KyJIBTYpPHOH AEATENbHOCTU U Jp.

KaroueBble ciaoBa: 1mudpoBuzanus oOniecTBa, WHPOPMAIIMOHHOE B3aWMOJCHCTBHE,
3D-texHonmoruu, rpaduueckuil peaKTop, Oopranusanus aocyra, Paint 3D

3asiBiieHne 0 KOH()INKTE HHTEPECOB. ABTOPHI 3aBILIIOT 00 OTCYTCTBHU KOH(IMKTA MH-
TEPECOB.

Hctopus craTtbu: nocrynwia B pepakiuo 11 mapra 2023 r.; nopaborana mocnie pe-
nensupoBanus 17 anpenst 2023 r.; npuHaTa K myomukarmm 20 mas 2023 1.
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Problem statement. The Charter of UNESCO determines that “in order to
maintain human dignity, it is the duty of all peoples to widely disseminate culture
and education among all people on the basis of justice, freedom and peace,
...the relationship of culture and thinking...”* In Russia, for the integration of
the norms of international law and the priorities of Russia’s state cultural policy,
it is of particular importance to form the abilities of a future specialist to imple-
ment such tasks as:?

— implementation of effective information interaction of people while pre-
serving and disseminating significant cultural values;

— implementation of innovative design in the field of social and cultural ac-
tivities;

— application of digital technologies and methods of modeling objects of
cultural heritage.

This situation is related to the growing demand for quality graduates with
competitive advantages in the field of socio-cultural activities [1]. The Orel State
Institute of Culture makes a significant contribution to the development of socio-
cultural technologies and educational programs. In particular, the areas of training
are being improved in the profile “Management of state institutions and non-
governmental organizations in the socio-cultural sphere”, “Designing socio-
cultural activities. Teaching special disciplines”, “Methodology and organization
of social and cultural activities. Teaching special disciplines”.

On the university portal, it is noted that the advantages of the educational
program in the direction 51.03.03 Socio-cultural activities (bachelor's level)
are the high-quality humanitarian education, the possibility of choosing an edu-
cational trajectory, participation in active design and research work, employment
demand.

V.V. Grinshkun, summarizing the problems and ways of effective use of in-
formatization technologies, concludes that the reaction of the education system to
the recently appeared and future technologies is necessary [2]. However, there are
objective difficulties in including modern digital tools in the training and effective
activities of qualified specialists in the socio-cultural sphere [3]:

1) insufficient orientation of higher school teachers to the use of 3D tech-
nologies as didactic support for the educational process and organization of vari-
ous types of practices;

1T UNESCO. Constitution. Awvailable from: https:/Amww.unesco.org/en/legal-affairs/constitution
(accessed: 06.01.2023).

2 Decree of the President of the Russian Federation of January 25, 2023 No. 35
“On Amendments to the Fundamentals of State Cultural Policy, approved by Decree of the Presi-
dent of the Russian Federation of December 24, 2014 No. 808”. (In Russ.) Available from:
https://www.garant.ru/products/ipo/prime/doc/406130451/ (accessed: 09.02.2023).
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2) weak mutual use of digital resources and three-dimensional models between
various entities that support mass cultural activities: libraries, museums, theaters, etc.

The analysis of these scientific papers reveals the problems related with
the need for further research of the application of three-dimensional computer
graphics in the specialists' training in the socio-cultural sphere.

This paper presents a study aimed at establishing the effectiveness of three-
dimensional computer graphics used in the specialists' training in the socio-cultural
sphere to improve the quality of their professional training.

Methodology. Theoretical analysis and generalization of the literature were
used to identify difficulties and prospects for three-dimensional graphics usage
in higher education, while clarifying the didactic potential of digital technologies
for training specialists in the socio-cultural sphere.

Tools for three-dimensional graphics, 3D editors were analyzed: 3DS Max,
Maya, LightWave 3D, Softimage XSI, Rhinoceros 3D, Zbrush, Blender, Wings 3D,
Paint 3D. Comparison criteria: quality of image presentation in social and cultural
institutions; convenience and ease of use; cost and Russian-language interface;
availability of detailed instructions in the public domain; opportunities for visuali-
zation and creation of an emotional background for users; tools for automating
the processing of raster images; a set of filtering commands, etc. Paint 3D was
chosen for detailed study and practical application in social and cultural activities.
Its advantages:

— simple and understandable service for working with images of different
sizes (2D, 3D);

— multifunctional graphics editor built into the operating system;

— Russified and simplified interface;

—accessibility for each user, regardless of his experience with skills;

— lack of high requirements for the material and technical base of institu-
tions of the socio-cultural sphere;

— development of a system of lessons on using the editor.

The students applied the skills of three-dimensional modeling on the basis
of institutions of the social and cultural sphere of the city of Orel and the Orel re-
gion. The institutions are: The I.S. Turgenev State Memorial Museum and Scen-
ery Preserve “Spasskoye-Lutovinovo™, the Leonid Andreev House-Museum,
the museum of I.LA. Bunin, Orel Museum of Fine Arts, T. Granovskiy's House
Museum, the theater for children and youth “Free space”, the central city model
library named after. A.S. Pushkin, Orel Regional Special Library for the Blind,
Church of the Icon of the Mother of God of Iverskaya in Orel, Orel College of
Music, Orel Art School named after G.G. Myasoedov.

Testing contained two blocks: “Theory and methods of social and cultural
activities” (30 questions), “Fundamentals of information culture and computer
graphics” (30 questions). The author's tests are compiled in accordance with
the current standards in the field of higher education, and work programs ap-
proved by Orel State Institute of Culture. Therefore, the test materials can be con-
sidered reliable and valid for the study.

The study involved students of the Orel State Institute of Culture from
the faculties of documentary communications and socio-cultural activities. The stu-
dents studied the courses “Information Technology”, “Computer Graphics and
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Design”, “Methods of Sociological Research of Social and Cultural Activities”,
“Pedagogy of Leisure”, “Fundamentals of socio-cultural design”, “Technological
foundations of socio-cultural activities”. The experiment involved 49 students of
the direction 51.03.03 Social and Cultural Activities (undergraduate level). Trai-
ning profile — “Methodology and organization of socio-cultural activities. Teach-
ing special disciplines”. The research was conducted between 2021 and 2022.
The average age of the respondents was 21 (55% girls and 45% boys).

The results were statistically processed using Pearson's y2 test.

Results and discussion. T. Terzidou, T. Tsiatsos, H. Apostolidis reasonably
conclude that in any professional activity a person of modern society has to deal
with a variety of information (text, graphics, fabric, textiles, stone, etc.) [4]. A large
array of digital data, according to J. Forman, M.D. Dogan, H. Forsythe, H. Ishii,
must be processed, presented, structured and analyzed daily [5].

The development of these types of activities, the implementation of appro-
priate algorithms using ICT tools require additional resources, effort, and time
from the teacher [6]. According to P. Jadskeld, S. Nykdnen, P. Tynjdld, an effec-
tive means of enhancing cognition, training, and education is 3D modeling [7].

Three-dimensional graphics, as a branch of computer graphics, according to
A.l. Benzer, B. Yildiz, supports the user's work with objects in three dimensions —
width, height, depth [8].

B. Liu, Y. Wu, W. Xing, Sh. Guo, L. Zhu consider 3D modeling technolo-
gies to be a trend in the struggle to attract and retain the attention of students [9].
3D design and 3D printing is an important part of the training of specialists of
various levels in the field of design, fine arts and architecture [10].

According to J.-H. Kim, N. Nguyén, R. Campbell, S. Yoo, R. Taraban,
D. Reible, ensuring the accuracy of the representation of a three-dimensional ob-
ject in the information space presupposes the ability and readiness of higher educa-
tion graduates to create three-dimensional models [11]. Therefore, in the specia-
lists” training in the socio-cultural sphere, dedicated to the development of skills
in the application of innovative pedagogical technologies, it is necessary to allo-
cate study time to work with editors of three-dimensional computer graphics [12].

According to the results of the analysis of the literature on the research
problem, carried out by E.A. Mamaeva, N.I. Isupova, T.V. Masharova, N.N. Vekua,
it can be concluded, that in the training of specialists in the socio-cultural sphere
it is effective to use two methods of three-dimensional modeling: creating a model
using software tools for 3D graphics or transforming a real object world into
a digital model using a 3D scanner [13].

The specifics of the educational program 51.03.03 Socio-Cultural Activities
(bachelor's degree level), training profile — “Methodology and organization of
socio-cultural activities. Teaching special disciplines” involves three-dimensional
documentation of unique free-form objects from all periods of human culture.

The main objective of the experimental work was to test the effectiveness of
the use of 3D computer graphics to improve the quality of training for professionals
in the socio-cultural sphere.

At the preparatory stage, the teacher analyzed the modern achievements of
science and technology regarding the potential of using innovative digital tech-
nologies to support social and cultural activities [14].
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It was found that the specific labor functions of a specialist of the profile
“Methodology and organization of socio-cultural activities. Teaching special dis-
ciplines” refers to: planning, organization and practical implementation of cultural
and leisure activities, including with children and youth abroad, in the field of
tourism, with people of mature and old age, for people with special physical de-
velopment [15].

The next test consisted of 60 questions. The questions were divided into two
blocks: “Theory and methods of social and cultural activities” (30 questions),
“Fundamentals of information culture and computer graphics” (30 questions).

Sample questions from the first block.

1. In what movement of postmodern art the goal of the artist is the sponta-
neous expression of the inner world in chaotic forms not organized by logical thin-
king? Answer options: surrealism; abstract expressionism; pop Art; hyperrealism.

2. From the proposed list, select those institutions that do not belong to
the field of culture: theaters; museums, spa centers; schools, hospitals, gymnasi-
ums, art galleries.

Sample questions from the second block.

1. In order to attract the attention of the “digital generation” the text should:
have a clear structure divided into small paragraphs; include visual elements
(drawings, photographs, diagrams, infographics); be interactive (with the possibil-
ity of feedback); all options are correct.

2. In relation to the request, information can be classified into: a) verbal
(this class includes, for example, verbal information); b) non-verbal (for example,
graphic, symbolic); c) relevant (corresponding to the wording of the request);
d) pertinent (corresponding to the information needs of the person — the author of
the request); e) correct answers A and B; e) correct answers C and D.

Thus, as a result of the primary diagnosis, each student received a score
from 0 to 60 points. Therefore, “low” (0 to 29 points), “medium” (30 to 50 points)
and “high” (51 points and above) levels of preparation were introduced to deter-
mine the level of preparation on the basis of the total score on the two blocks.
For the correct completed task, a student got 1 point.

Level “High” — the student actively applies innovative technologies (inclu-
ding three-dimensional computer graphics) in the socio-cultural sphere, under-
stands and takes into account their advantages and disadvantages. When working
without errors, it composes search queries, manipulates files of various formats.
The student knows the laws of perspective, is the foundation of competent drawing
and graphics. The student understands the mechanisms and ways of displaying
any objects and objects in space.

Level “Average” — the student uses digital technologies (including three-
dimensional computer graphics) in the socio-cultural sphere, mainly according to
the instructions. Understands, but does not always take into account the ad-
vantages and disadvantages of new information processing tools. Allows typos
in search queries. Manipulates files of various formats with the support of a men-
tor. The student knows the laws of perspective, but with one or two mistakes
forms the foundation of competent drawing and graphics. The student understands
the mechanisms and ways of displaying not all objects and objects in space.

Level “Low” — in all other cases.
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The control group (25 participants) and the experimental group (24 partici-
pants) groups were formed based on the materials of the control work.

For the design of three-dimensional images and their subsequent use
in the socio-cultural activities of the experimental group, the following system of
classes was determined:

1. Analysis of graphic editors and 3D modeling tools focused on visualiza-
tion, animation, imitation of 3D modeling. The goal is to identify the main di-
dactic possibilities of three-dimensional graphics in the context of the educational
program in the profile “Methodology and organization of socio-cultural activities.
Teaching special disciplines”.

2. Analysis of the needs and opportunities of institutions of the socio-cultural
sphere in the city of Orel and the Orel region. The aim is to identify the main lo-
gistical problems, potential projects for 3D modeling.

3. Comparison of the results of the analytical activities of the two previous
stages. Division into groups for creating 3D projects.

4. Work in a graphics editor to create a three-dimensional illustration.

5. Presentation of a three-dimensional socio-cultural project.

When studying the disciplines “Psychology”, “Methods of sociological re-
search of socio-cultural activities”, “Pedagogy of leisure”, “Fundamentals of socio-
cultural design”, “Technological foundations of socio-cultural activities”, students
received the necessary theoretical information about the specifics of future work
and practice, studied fundamental theoretical facts and regularities. In particular,
the technique of critical thinking technology, formulated by B. Bloom [15]. The es-
sence of the technique: the teacher offers the student not ready-made know-
ledge, but a problem. In reality (for example, paper) Bloom's Cube consists of
6 faces: “Why...”, “Explain...”, “Name...”, “Suggest...”, “Think up...”, “Share...”.

Further, the teacher studied with students the interface and functional fea-
tures of the editor for three-dimensional computer graphics as a part of the courses
“Information Technology”, “Computer Graphics and Design”. It was justified
above that for the preparation of students of the profile “Methodology and organi-
zation of socio-cultural activities. Paint 3D service is optimal for teaching special
disciplines. The Paint 3D toolkit allows you to use the didactic potential of
3D modeling to create spectacular computer objects. In addition, you can insert
pre-created models from the 3D library and manage these objects.

Let us describe the algorithm of practical work of the students of the expe-
rimental group in the 3D modeling environment using the example of Paint 3D.

1. Launch Paint 3D. Open the application, explore the interface. Select
the “Create” menu — the “working canvas” will open.

2. On the top panel, select the type of tool used, and in the right part of
the window, the parameter selection panel. To create a Cube, go to the “3D Shapes”
tab. On the right panel — “3D Objects” — “Cube”.

3. On the “working canvas” draw a Cube. Hint: in order for the faces of
the Cube to turn out the same, “click” once with the left mouse button in the empty
space of the canvas.

4. Learn the function keys for managing objects. When choosing a model,
pay attention to the arrows for moving: the “up” arrow will rotate the object along
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the Z axis; the right arrow will rotate along the X axis; arrow “down” — rotation
along the Y axis; the left arrow will scroll the model back and forth in space.

5. The work involves painting the cube so that all faces are of a different
color. To do this, select the tab on the top panel “Brushes”. Next, the brush type is
Fill and the fill type is Side.

6. Then it is necessary to determine the color for painting the visible face
(press the left mouse button). After that, another color is selected, the cube is ro-
tated using the auxiliary buttons. The result is painting all the faces of the cube
in different colors.

7. Next, you should sign each face of the cube with the appropriate word:
Name; Why; Explain; Suggest; Come up with; Share. Completing the task in-
volves using the “Text” tab.

In order for the text to be attached to each face of the Cube, you need to cre-
ate a 3D text.

So, choose the type of text “Three-dimensional text”, the font and size are
set in the settings at your discretion. Before inserting text, we advise you to ex-
pand the cube so that only one of the faces is visible. This edge must be perpen-
dicular to the screen.

Enter the desired text. Next, move the text to the Cube area. Using the Posi-
tion Z tool, and holding down the left mouse button, move the label so that it is
aligned with the Cube face.

8. To do the same with the other sides of the Cube, you need to rotate not
only the cube itself, but the entire structure. To do this, select the entire area of
the Cube and apply the Group tool. Now you can rotate the Cube along with
the inscription.

9. Do steps 7-8 of the algorithm for the remaining faces of the cube.

10. Save the Bloom Cube as a Paint 3D project, or as a video or gif image.
To do this, select “Menu” — “Save As” — “Paint 3D Project”/*Video”/“3D Model”.

The system of training tasks could be transformed: building a combined
model (from already created cubes) according to the teacher’s drawing, developing
a combined model (from already created cubes) according to a drawing from
the Internet, developing your own 3D model, integrating your own 3D graphics
with a classmate’s project.

After that, the participants of the experimental group at practical classes
and seminars of other specialized disciplines, for example, “Public Relations
in the Socio-Cultural Sphere”, “Organization and Methods of Leisure Activities
with Children and Youth Abroad”, “Organization of Park Recreation”, “Methods
of Organization entertainment and gaming leisure”, “Organization and methods
of organizing social and cultural activities of children and youth”, “Art therapy”
developed three-dimensional illustrations on a specific educational topic or to solve
the problem of practice (educational, industrial, etc.).

Let's present some 3D projects developed by the students of the experi-
mental group according to the algorithm described above and implemented
in the cultural institutions of the city of Orel.

Project “Legendary city”. The project consists in the implementation of
theatrical quests based on the legends of the abandoned historical buildings of
the city of Orel. A team of students developed five games that involve the use of
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three-dimensional illustrations. Thanks to this popularization of abandoned archi-
tectural monuments, the team plans to restore the facades and interiors of three
historic buildings in the city.

Orlovsky Yard project. The project team implemented a historical and cul-
tural three-dimensional model at the site of the Orel Museum of Local Lore. Now
in the courtyard there is an open-air museum of three-dimensional images “Serve
the Fatherland All Your Life”. Excursions, promotions, concerts and holidays are
held at the new location. The plans include holding festivals, creating historical
videos and 3D animations for schoolchildren.

The project “Media club for schoolchildren and youth “Community” for
mastering relevant professional skills of the digital society. The team created
a unified 3D media platform based on the children's art house. At the moment,
students are actively maintaining the social networks of the project, filmed
42 videos, more than ten stories on local television, and conduct master classes
in three-dimensional graphics.

Students in the control group also studied new digital technologies, materi-
als of the above disciplines, courses “Practical work on recreational and animation
activities”, “Theory and practice of ethno-cultural animation”, “Animation of
historical and cultural objects”, “Socio-cultural technologies of public associa-
tions”, “Volunteer animation”, “Methods of organization of corporate programs”.
However, they were not involved in the special work of designing and creating
three-dimensional illustrations and 3D projects.

Information about the results of evaluation “before” and “after” experiments
and research work with three-dimensional computer graphics in the training of
specialists of the profile “Methodology and organization of socio-cultural activi-
ties” is shown in Table.

The influence of three-dimensional computer graphics
on professional development in the socio-cultural sphere

Groups
Students’ level Experimental (24 students) Control (25 students)
Before After Before After
the experiment the experiment the experiment the experiment
High 3 10 4 5
Average 6 11 6 9
Low 15 3 15 11

Thus, ¥?0bs.1 < yZcrit (0.122< 5.991), and y?0bs.2 > y2crit (6.420 > 5.991).
Therefore, the transition to a higher level of specialists’ training in the socio-
cultural sphere in the experimental group can be considered non-random.

The participants of the experimental work highlighted the following positive
aspects of the inclusion of three-dimensional graphics in the training program for
specialists in the socio-cultural sphere:

— the educational process becomes visually voluminous;

— a visual and accessible explanation of complex scientific (fundamental
theoretical) facts is supported;

— the student naturally “immerses” in the topic of the subject/phenomenon
being studied;
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— there is a variety in the ways of presenting information in the organization
of cultural, leisure activities;

—reconstruction and 3D modeling of cultural values (monuments).

As difficulties that complicate the use of three-dimensional models in socio-
cultural activities, the following were indicated: the high cost of 3D printers and
3D scanners; dependence on commercial software, technical failures of equipment
in cultural institutions; doubts of the heads of cultural institutions about the effec-
tiveness (commercialization) of three-dimensional forms of leisure organization;
coordination of activities of employees of libraries/museums/houses of creativity,
accustomed to working according to traditional methods, and visitors.

The conclusion that three-dimensional computer graphics has didactic po-
tential in terms of improving the quality of education and the formation of general
spatial thinking skills of people working in the socio-cultural sphere is confirmed
by the results of the study of E.A. Mamaeva, N.l. Isupova, T.V. Masharova,
N.N. Vekua [13], T. Terzidou, T. Tsiatsos, H. Apostolidis [4]. An important
result of this study is the description of the main ideas of the approach that ex-
tends N.N. Yaroshenko's ideas about the potential of innovative pedagogical tech-
nologies to support socio-cultural activities in Russia [3].

Conclusion. The results of this study show the following features of the use
of three-dimensional computer graphics in the specialists’ training of the socio-
cultural sphere:

1) creation of additional conditions for working with images in architectural
visualization, in cinema, for scientific research, etc.;

2) intensification of feedback, activation of information communication
while preserving and disseminating culture;

3) support for solving economic and engineering problems as components
of socio-cultural activities;

4) the possibility of working with both realistic images and “virtual moving
pictures”;

5) automation of a large number of calculations;

6) the emergence of new tools for the socio-cultural study of an object, phe-
nomenon or process.

The proposed system of classes for the use of 3D-modeling in the specia-
lists’ training of the socio-cultural sphere allows:

— to contribute to the formation of the core professional competencies of
a specialist: the organization of creative activity in culture; planning and practical
implementation of leisure (children, youth, tourists, the elderly, people with spe-
cial needs); preservation and creation of values;

— to promote the development of demanded soft skills (teamwork skills;
emotional intelligence, spatial thinking, etc.);

—to get experience in project, educational and research activities;

— to perform essential job functions;

—to implement the theory about ways for organizing leisure activities in real
socio-cultural activities.

Due to the results obtained, one can organize the socio-cultural activities of
students and develop applied cultural studies.
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Ka4ecTBE W JIMYHOCTHOM BOCIIPHSTHH CyOBEKTaMH oOpa3oBaTeldbHOro mporecca. Llems mc-
CJIeJIOBaHUS — pa3pabOTKa MoAX0/a K COBEPLUICHCTBOBAHUIO AUCTAHIIMOHHOTO MEAULIMHCKOTO
00pa3oBaHusl HA OCHOBAHWH JaHHBIX 00 yIOBJICTBOPEHHOCTH CYOBEKTOB Y4eOHOTO Mpolecca.
Memoodonoeus. I3ydensl nanasie Memuruackoro yauBepeutera Cemelt (MYC) n YHUBepcUTETa
umenn [lakapuma r. Cemeit (VII). B kauectBe pecrioHaeHTOB BhICTynuiau 450 cTyaeHTOB
4-6 xypcoB MYC u 385 crynento 4-5 kypcos Y. OcyiecTBieHO aHKeTUpOBaHUE 98 uneHOB
npodeccopcko-tipenoaanarenbckoro cocrasa (IIIC) MYC u 105 — VI, yyacTBOBaBIINX B M-
CTaHIIMOHHBIX Tporpammax ob0ydenus B 20202021 ygue6HoMm romy. Pezyibmamol. CTyICHTHI
MYVYC ormerunu HenoctaTouHyto akTuBHOCTD [1I1C, HenocTaTKu CyIIECTBYIOIIETO METOJYe-
CKOTO o0ecreueHHs, MPOOIEMbI CBSI3U CO CTOPOHBI oOy4aromerocs. B YIII kimtoueBbIMU Mpo-
OJeMaM¥ OKa3alWCh HEIOCTATKU CBS3M W OOOPYAOBAHUS, HEIOCTaTOYHAST aKTHBHOCTH M T'O-
toBHOCTh IITIC. Ilo MHeHHIO mpemnojaBareneil 060MX By30B HaONOAANAach HEJOCTATOUYHAS
aKTUBHOCTh oOydJaromuxcs. Takke oTMedeHa HeI0OpPOCOBECTHOCTh CTYIEHTOB. bonee 3Hauu-
MO B MEIMIIMHCKOM BY3€ OKa3aslach HEJOCTATOUHAS NOATOTOBKA IPEHONABATENCH K OCYIIeCTB-
JICHUIO JUCTAaHLIMOHHOTO OOy4YeHHS. JaxitoueHue. Y TOBIETBOPEHHOCTh CTYIEHTOB M IPEMNo-
JaBaTelieil AMCTaHIIMOHHBIM 00y4eHreM B epuos COVID-19 octaBanack BRICOKOH, HO UMeTa
poOJIeMBI, CBSI3aHHBIE KaK C MaTEPUATFHBIMH, TaK ¥ YEIIOBEYCCKUMH PECYPCaMHL.

KoroueBble clI0Ba: UCTAHIIMOHHOE 00pa30BaHeE, MEUIMHCKOE 00pa3zoBanue, COVID-19
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Satisfaction with the quality of distance education
at a medical university during quarantine measures
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Abstract. Problem statement. During the COVID-19 pandemic, basic medical education,
traditionally strictly full-time, has been remote for a full academic year. This required significant
changes in the structure of approaches to learning, which led to certain features in its quality
and personal perception by the subjects of the educational process. The purpose of the study is
to develop an approach to improving distance medical education based on data on the satisfaction
of the subjects of the educational process. Methodology. Data from the Medical University
Semey (MUS) and the Shakarim University Semey (USh) was analysed. The respondents were
450 students of the 4-6th courses of the MUS and 385 students of the 4-5th courses of the USh.
A survey was carried out on 98 members of the teaching staff (TS) of the MUS and 105 members
of the USh who participated in distance learning programs for the 2020-2021 academic year.
Results. MUS students noted the insufficient activity of the teaching staff, the shortcomings of
the existing methodological support, and problems of communication on the part of the student
prevailed. In USh, the key problems were the lack of communications and equipment, insufficient
activity and readiness of the teaching staff. In the opinion of the teachers of both universities, there
was insufficient activity of students. The dishonesty of students was also noted. More significant in
the medical school was the lack of training of teachers for the implementation of distance learning.
Conclusion. Satisfaction of students and teachers with distance learning during COVID-19 re-
mained high, but had problems related to both material and human resources.
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IlocTanoBka npo6Jiembl. PazpaboTka COBpEMEHHBIX MOJXO00B K METOAUYE-
CKOMY 00€CHeueHHI0 00pa30BaTENBHOIO MPOLECca BCE Yalle aCCOLMUPYETCS C UCTIONb-
30BaHHUEM HCKIIIOYUTENHEHO JUCTAHIIMOHHBIX METOZOB OOYYEHHUS WM X COYCTaHUI
C TPaJMLHMOHHBIMHU ¢ MpeobiaganueM nepsbix [1]. [lelicTBUTENbHO, IPUOPUTETHOE
pa3BuTHE WHPOPMAITMOHHBIX TEXHOJIOTHI B HACTOSIIEE BPeMs IO3BOJISIET CO3/a-
BaTh MOILHBIE Cpeibl AUCTaHIUMOHHOro odydenus ([1O), oGecrieunBaromue npea-
CTaBJICHUE OCHOBHBIX W JIOTIOJIHUTENBHBIX YYEOHBIX MaTepHajOB, HHTEPAKTUBHOE
B3aUMOJICUCTBHE ¢ 00y4aeMbIM KaK CO CTOPOHbBI MHTEIUIEKTYalbHOW KOMIBIOTEP-
HOI CHCTEMBI, TaK M IperoaBaTe)is, KOMILIEKCHYIO OLEHKY 3HaHuii® [2].

Jlnis mopaBmsioniero OOJIBIIMHCTBA HANPABICHUNA CPEAHEro CIEHUalIbHOIO
U BBICIIETO 0Opa30BaHUsI TAKOHW TMOJXOM SIBISETCS NMPUHATHIM. VICKiIrodueHue co-
CTaBIIsieT OIPAaHMYCHHBIM KJIACTEep CIELUAIBbHOCTEH, B KOTOPOM CYIIECTBEHHYIO
POJIb UTPAIOT NMPAKTUIECKHUE HABBIKHA, OCHOBAHHBIC HA B3aUMOJICHCTBUY C JIFOABMHU
WINA YCTPOMCTBAMHU, JIUIIb B OTPAHUYECHHONW CTENEHM MOAJIEKAIIMMU KOMIIbIOTEP-
HOU cumyJsinum [3].

MenunuHckoe o0pa3oBaHHE 3aHMMAET B TOM KJacTepe Belyllee MECTO.
[pu 5TOM KONMMYECTBO €KEr0JHO MOATOTABIMBAEMBIX CIICIIMATIMCTOB CPETHETO M BBIC-
LIEro MEIUIIMHCKOT0 00pa3oBaHusl HaXOAUTCsA Ha 1-3 MecTax cpeiu Bcex CHelH-
aIbHOCTEH MPO(ECCHOHAILHOM MOATOTOBKH B OOJIBIIMHCTBE CTpaH Mupa [4].

Pe3kuii ckauok B CTOPOHY HCIIOJIb30BaHMs B JAHHOM KJacTepe AMCTaHIIM-
OHHBIX TEXHOJIOTH ObUT cBsi3aH ¢ mangemueii COVID-19 [5; 6], B xo1e KOTOpOit
MPaKTUYECKU BIEPBBIE OCYIIECTBISUICS MOJHOCTBIO JTHCTAHLMOHHBIA HpoIecc
MOJI'OTOBKH MEIMKOB B TCUCHHUE UTUTEIBHOTO MIPOMEXKYTKA BpeMeHH [ 7].

Bornee Toro, B mocnenyomiemM nepuoje, Korjaa HeoOXOAUMOCTb B HOJHOCTBIO
JMCTAaHIIMOHHOM OOYYEHHWH CTYAEHTOB-MEIWKOB B SIUJAEMHUOJIOTHYECKOM IUIaHE
OKa3zaJlaCh MEHee OYEBHMJHOW, TEHJECHLUS K HCIOJIb30BAHUIO JUCTAHIIMOHHOTO
00y4YeHHsI COXPaHWIIACh B TMPAKTHKE MEXKIYHAPOIHOTO MEIUIIMHCKOTO 00pa3oBa-
Hus [8]. CoOTBETCTBEHHO, BO3HUK BONPOC CPAaBHUTEIBHON OLIEHKU PE3yJbTaTOB
OYHBIX W TMCTAHIIMOHHBIX 00pPA30BATEIBHBIX MPOTPAMM B OOJIACTH MEIUITTHCKO-
ro o0pa3oBaHUs C YUETOM acleKTa 005S3aTeIbHOCTH MOCIEeIHUX, TO €CTh UCIIONb-
30BaHMs HE B ciIydae HamOoJliee aJeKBAaTHON BO3MOKHOCTH, a CILIONTHOTO H 00s-
3aTeNbHOTO.

Hesas uccaenoBanusi — pa3padOTKa MOAXO0JAa K COBEPIICHCTBOBAHUIO JIH-
CTaHLMOHHOTO MEIUIIMHCKOrO 00pa3oBaHMs Ha OCHOBAHWHU JAHHBIX 00 yJOBIIE-
TBOPEHHOCTH CyOBEKTOB y4eOHOTO TpoIiecca.

MeTtopnoaorus. [IposeneHo nccieoBaHme, BKIIOYAIOIIEE JaHHbIE 00IIeMeH-
nuHCKOTO (akynpTera MeaumacKoro yauBepcurera Cemeit (MYC, MUS) u me-
naroruueckoro (akyipTera YHuBepcutera umenn [llakapuma r. Cemeii (Y1LI, USh).
B kauectBe pecnionnenToB BeicTynanu 450 ctyneHToB 4—6 kypcoB MYC u 385 cty-
nenToB 4—5 kypcoB Y. He 6bu10 3HaUMMBIX Pa3In4uii 110 BO3PACTHO-TIOJIOBOMY
Y COIIMAJIbHOMY COCTaBaM.

Ocy11ecTBIEHO aHKETUpOBaHKE 98 UlIeHOB MPOPECCOPCKO-TPENOIaBATENBCKOTO
cocrasa (IIIIC) MYC u 105 — VIII, yyacTBOBaBUIMX B AUCTAHIIMOHHBIX IPOTpaM-
Max o0yueHusl, cBsi3aHHbIX ¢ nangemueit COVID-19, 3a 2020-2021 y4yeOHslii roa.

! 3axaposa M.I". IuhopMallMOHHBIE TEXHOIOTHM B 0Opa3oBaHMU: yueOHOe I0coOue s
CTYZCHTOB BBICIINX y4eOHBIX 3aBeleHui. 4-¢ u3. crep. M.: Axagemus, 2018. 192 c.
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B kauecTBe mccienoBaTeIbCKUX WHCTPYMEHTOB HCIIOIB30BaHBI aBTOPCKHUE
aHkeTsl 11 cryaeHToB u I1TIC.

AHKeTa JUIsl CTYIeHTOB BKJItouasa 20 BOPOCOB MO TEXHUYECKOMY, METO -
yecKoMy obOecredeHnto oopa3zoBaTensHOro mpoiecca, roroHoctd [IC k ycnoBusim
JTUCTAHIIMOHHOTO O00pa30BaHUsI, TUIHOCTHOMY OTHOIIEHHUIO CTYACHTOB K TaKOBO-
My ¥ 0011e#i OLIEHKH yI0BJICTBOPEHHOCTH.

Amnkera s TIIC, Bkimtouana 28 BOMpPOCOB, MPEIOIAralomnx, KpOMe BbI-
LIEYKA3aHHOTO B @HKETAX JJIsl CTYJIEHTOB, OLIEHKY YPOBHS B3aUMOJIEUCTBUS C TO-
CJICTHUMH U X y4€OHON aKTUBHOCTH.

CratucTiyueckuii aHajiu3 NpeayCMaTpyBall PAaHXUPOBAHUE MPU3HAKOB U OIIpe-
JIeNIeHre 3HAYMMOCTH Pa3/IUHii MX YacTOTHI C MCIIOIB30BaHHEM KpuTepns x> ITupco-
Ha. B xauecTBe rpaHUYHOrO YpOBHS CTATUCTHUYECKOW 3HAYUMOCTH AJI OMPOBEP-
JKEHUs HyJIeBO# runoresnl npuHumanu P < 0,05 [9].

Pe3yabTaThl M 00cy:xkaenue. B Tabn. 1 npenctaBieHbl pe3ynbTaThl OMpPoca
CTYJICHTOB TI0 CTPYKTYpE MpOoOJIeM TUCTAaHIIMOHHOTO 00yYeHUSI.

Tabnnua 1
Pe3ynbTaTthbl ONpoca CTYAEeHTOB
MYC, n=450 YW, n=385
OnpepeneHne NpoSneMbl X P
PaHr | Yactota, % | Panr | Yactota, %
HepoctaTo4yHOE OpraHn3aLMoHHO-
MeToamyeckoe obecneyeHmne 3 19,6 7 8.6 20,20 | < 0,001
HepoctaTtoyHoe y4ebHo- 5 42,4 6 9.6 12,7 | <0,001
MeToAnYeckoe obecrneyeHne
Mpo6nemMbl CBA3M CO CTOPOHbI By3a 7 9,8 5 16,6 8,63 0,017
Mpobnembl CBA3N CO CTOPOHbI 4 13,1 1 23,1 14,24 0,004
oby4atoLierocs
Mpo6nemMbl 060pYyAOBaAHUS
CO CTOPOHbI 0Oyyalowerocs 8 8,4 2 19.5 21,60 | <0,001
HepnocTtaTtoyHaa rotoBHocTh MMNC 5 12,2 4 18,4 6,26 0,038
HepocTtato4yHas aktmBHocTb MMNC 1 46,0 3 18,7 69,50 |<0,001
HepocraTouyHasi roTOBHOCTb
oByuarowerocs k 10 6 10,4 8 4,7 9,62 0,011
Table 1
Results of the survey of students
. MUS, n=450 USh, n=385
Problem definition X P
Rank [Frequency, %| Rank |[Frequency, %
Insufficient organizational
and methodological support 3 19.6 7 8.6 20.20 | <0.001
Insufficient educ_atlonal 5 42.4 6 9.6 112.7 | <0.001
and methodological support
Communication problems 7 9.8 5 16.6 8.63 | 0.017
on the part of the university
Communication problems
on the part of the student 4 13.1 1 231 14.24 0.004
Equipment problems
on the part of the student 8 84 2 19.5 21.60 | <0.001
Insufficient readiness of teaching staff 5 12.2 4 18.4 6.26 0.038
Insufficient activity of teaching staff 1 46.0 3 18.7 69.50 |<0.001
Insuf_fl(:lent readln_ess of the student 6 10.4 8 47 9.62 0.011
for distance learning
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B MemummHCKOM YHHUBEPCHUTETE MPeodiafaii MPEeTeH3HH CTYIEHTOB K He-
nocratounoit aktuBHocTH [II1C, HemocTaTkam CyImIeCTBYIOIIETO METOIUYECKOTO
obecriedueHus1, mpodIeMaM CBSI3U CO CTOPOHBI o0ydaromerocs. B VIII kirodeBsiMu
npoGieMaMy OKa3aluch HEAOCTATKU CBSI3U M 000PYJOBaHUS, HEIOCTATOYHOMN aK-
tuBHOCTU W roToBHOCTH [ITIC. 3HaunMple pa3nuuusi MO OUIYIICHUIO MPOoOIeM
OIpeJieNIeHbl B OTHOIIEHUHM HEJOCTAaTKOB yueOHO-METOIMYECKOro oOecredeHus,
aktuBHocTH III1C, npobiem obopynoBaHusi 00ydaromierocs, HeJJOUETOB B opra-
Hu3auu oopasoBarenbHOro mpoiecca (p < 0,001).

OTcyTCcTBHE TIOATOTOBKHA W MPHUBBIYKK K JTUCTAHIIMOHHBIM METOJIaM 00yde-
HUS Y CTYJEHTOB MEIUIMHCKOTO YHHUBEPCUTETA, BEPOSTHO, MIPUBENIO K MOJOOHBIM
pe3ysbTaTaM OLICHKH, XOTS U UMEJIHCh OOBEKTHBHBIC KOMIIOHEHTHI, KOTOPBIC OIpe-
JESTUCh He0OXOAUMOCTBIO B CPOYHOM, a He IUIAaHOBOHM IMepecTpoiike yueOHOro
nporiecca B UCTaHIMOHHBIN (pOpMAT, YCKOPEHHOMY TIEPEBOTy MATEpHAIIOB B JIEK-
TPOHHYIO ()OPMY U HEIOCTATOYHOMU MOTOTOBKOM MPO(eccopcKo-TPeno1aBaTebCKoro
COCTaBa.

Haubonee BaxkHo# mpobiemMoil TUCTAHIIMOHHOTO 00pa30BaHUsl IO MHEHUIO
npernoaBaresnieid 000MX By30B SIBISUIACH HEJOCTATOYHAS aKTUBHOCTH OOYYAIOIIIUXCS,
KOTOPYIO 3aTPyIHUTENBHO MPEOA0NIeTh PU JaHHOW Popme oOyueHus. Tarxke ObLia
OTMEY€Ha HeI00pOCOBECTHOCTh 00YUaIOLIUXCs, MPOSBIISAIOLIasics B Buie Gpopmaib-
HOTO OTHOIICHHUSI K MOTYYSHHUIO ¥ KOHTPOJIIO 3HaHUH (Tadu. 2).

CymectBennbie paznuuusi Mexay MYC u VI Obimu onpeneneHsl TOJIBKO
B OTHOIIEHUH HEIOCTATOYHOW TOTOBHOCTH K OCYIIECTBICHHUIO AMCTAHIIMOHHBIX
00pa3oBaTeNbHBIX MPOTPAMM C TPEBHIIIEHUEM B MEIUIIMHCKOM BYy3e (pa3iddus
B 5,4 paza, p = 0,006).

B cpennem obyuarommecs u [I1C MequImmHCKOTO YHUBEPCUTETA OTPEICITAITN
9acTOTy MpoOJIeM JUCTAaHIIMOHHOTO 00Y4YeHHH Kak 0o0Jiee BBICOKYIO, HEKEIT B MHOTO-
npodubHOM yHHBepcuTeTe. CpemHee Ynciio YKa3aHHBIX CTYACHTAMH HEraTHBHBIX
MOMEHTOB B IIEPBOM Cllydae COCTaBUJIO 1,62 Ha OJTHOTO PECIIOHICHTa, BO BTOPOM —
1,19. CootBerctBytomue nokazarenu st [IT1C cocraBuim 2,04 u 1,80.

Tabnuua 2
PesynbTaTbl onpoca npodeccopcko-npenoaaBaTefibCcKoro cocraBsa
MYC, n=98 YL, n=105
OnpeaeneHne npo6nemMbl X’ P
Paur | YacTtoTta, % | Panr | YactoTa, %
HepoctaTo4yHOE OpraHn3aLMoHHO- 7 1.2 8 76 0777 | >0.1
MeToamyeckoe obecneyeHmne
HepoctaTtoyHoe y4ebHo- 6 15.3 3 18,1 0,283 | >0,1
MeToamyeckoe obecneyeHme
[Mpo6nemMbl CBA3M CO CTOPOHbLI By3a 9 5,1 7 10,5 2,016 | 0,091
HepocratouHas FOTOBHOCTb K OCYLLIECTRASHMIO 4 204 9 3,8 13,40 | 0,006
OUCTaHUMOHHbIX NpOorpaMmm
[Mpo6embl CBSA3M CO CTOPOHBI OOYHAIOLLMXCS 8 9,2 6 11,4 0,275 | >0,1
Mpo6nemMbl 060pyA0BAHUSA CO CTOPOHBI 9 5,1 5 13,3 4,048 | 0,05
obyyatoLmxcs
I:Z}J(S)CTaTOHHaH rOTOBHOCTb 0By4aloLMXcs 3 28.6 4 17.1 3778 | 0,057
HepocTaToyHas akTMBHOCTbL 06y4aloLmxcst 1 56,1 1 49,5 0,885 | >0,1
OTCYTCTBME INYHOIO KOHTaKTa 5 19,4 5 13,3 1,365 | >0,1
Heno6poCcOBECTHOCTL 06YYaOLLNXCS 2 33,7 2 35,2 0,055 | >0,1
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Table 2
Results of the survey of teaching staff
o MUS, n=98 USh, n=105
Problem Definition X P
Rank |Frequency, %| Rank |Frequency, %
Inst_Jfflment organizational and methodo- 7 11.2 8 76 0777 | >0.1
logical support
Insufficient educational and methodologi- 6 15.3 3 18.1 0.283 | >0.1
cal support
Communication problems on the part of
the university 9 5.1 7 10.5 2.016 | 0.091
Lack of readiness to implement remote
programs 4 20.4 9 3.8 13.40 | 0.006
Communication problems on the part of 8 9.2 6 1.4 0.275 | >0.1
the student ’ ’ ’ ’
Equipment problems on the part of the 9 5.1 5 13.3 4.048 | 0.05
student ’ ’ ’ ’
Insufficient readiness of the student for
distance learning 3 28.6 4 171 3.778 | 0.057
Insufficient activity of teaching staff 1 56.1 1 49.5 0.885 | >0.1
Lack of personal contact 5 19.4 5 13.3 1.365 | >0.1
Dishonest of students 2 33.7 2 35.2 0.055 | >0.1

Heo0xoauMocTh npakTHUECKOW MOATOTOBKU B pPaMKax MEAULUHCKOrO 00-
pa3oBaHus HanOosee 3HauuTeNbHa. C IPYTOi CTOPOHBI, €CIIN ATOT MOAX0]] UTPAET
BEJYLIYIO POJIb B OOLIEMETUIIMHCKOM 00pa30BaHUM, KOMIUIEKC CUMYJISLIMOHHBIX
TEXHOJIOTHI MOXKET 00eCTIeunTh aJeKBaTHBIC MPAaKTUIECKHE HABBIKU TSI MHOTHX
MEJUIIMHCKUX CIEIUANTbHOCTEH (JyueBasi JUArHOCTHKA M Tepamus, XUMHUOTepa-
s, KITuHHYeckas gpapmaxosorus u ap.) [10].

CoOTBETCTBEHHO, MIPOOJIIEMHOI 00JACThIO ISl JUCTAHIIMOHHOTO OOyUYeHUS
CTaHOBSITCS CIEIUAIBHOCTH, HETIOCPEICTBEHHO CBSI3aHHBIE C OCYIIECTBICHHUEM
MPAKTUYECKUX ACHCTBUI B HEOMPEACIEHHBIX CUTYAIlUsIX — TPABMATOJIOTUS U Op-
TOTICHSI, TIOJIOCTHASI XUPYPTHUsl, XUPYPTUYECKast CTOMATOJIOTHS M JpyTue npodu-
JI, TJI€ BEPOATHOCTh OMpEICTCHHS «HECTAaHJAPTHOW» CUTYaIlH PaBHA WIIU BHIIIIE,
9eM «CTaHIApPTHOI», a Takke TpeOyeTcsl 00s3aTeIbHOE OCBOCHUE IMUPOKOTO KOM-
TUIeKca MPaKTUIeCKUX HaBbIKOB [11].

Haubounee anexkBaTHON cCHCTEMOM KOMOMHUPOBAHHOTO OOYYEHHUSI TAKUX CIIe-
[TUATUCTOB MOXKET OBITh IPUMEHEHHE NMPEHMYIIECTBEHHO JUCTAHIIMOHHOM Teope-
THYECKOH MOATOTOBKH C JIOTIOJIHUTEILHBIM HETIOCPEACTBEHHBIM B3aUMOJICHCTBH-
€M C TpernojaBaTesieM (HO HE ¢ MAIlMeHTaMH) W HCIIOJIb30BAaHHEM CHMYJISIIUOH-
HBIX TEXHOJIOTUH.

B xone n mociie mangemun COVID-19 Bo3HMKIIa ocTpas mpobiiemMa paciiu-
PEHHS TIOXOJIOB K JMCTAaHIMOHHOMY 0Opa3oBaHHIO. B OONBIIMHCTBE CilydaeB 00-
IIEr0 U BO MHOTHX CIIy4Yasx MpoeCCHOHAIBLHOTO 00pa3oBaHMs OHA KacajlaCh OT-
CYTCTBHSI WJIM HEAOCTATOYHOCTH TEOPETUUYECKHH 0a3bl, METOANYECKHUX MOIXO/IOB,
y4eOHO-METOIUUECKUX MATePHAIOB, MaTEPUATBHOM 0a3bl U CIEIHATBLHON MOATr0-
TOBKH JIUII, OCYIIECTBIIIIONINX 00pa3oBaTeNbHbBIN mpouecc. CunTaercs, 4To MmaH-
JIeMUs CHU3MIIA O0IIHii ypoBeHb 00pa3oBanws B mupe [12; 13].

MenuuuHcKoe 00pa3oBaHHE OKA3aloCch OAHON M3 Hamboiee MpOOJIEeMHBIX
obmacreii [14].
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B TO e BpeMs OrpoMHBIN ONBIT pa3pabOTKH MOIXOI0B K IMpoieccam o0y-
YeHHsI, HATMYME MAaTePUATbHO-TEXHUYECKONW 0a3bl M KBaTU(UIIMPOBAHHOTO MPO-
(heccopcKo-TIperno1aBaTeIbCKOr0 COCTaBa MOTJIO ObI B psific clydaeB 00SCICUHTh
HaJIM4YMe BHICOKUX PE3yIbTaTOB AUCTAHIIMOHHOTO MEAUIIMHCKOTO 00pa3oBaHUsl.

B nameit pabore Mbl paccMaTpuBaeM IMOKa3aTENH U MEPCIEKTHUBBI OJHOTO
Y3 WHHOBAIIMOHHBIX MEAMIIMHCKHUX By30B KazaxcTana — MeIUIIMHCKOTO YHUBEP-
cuteta Cemeid, OCYIIECTBISBIIECTO TUCTAHIIMOHHOE MEIUIIMHCKOE 00pa3oBaHKE B Te-
yenue 20202021 yyeGHoro roaa.

OxHUM U3 BaXKHBIX aCMIEKTOB OOYYEHUS SIBISIETCS YIOBJIECTBOPEHHOCTD CTY-
JICHTOB U TIperoiaBaTeneil opranusanreil ¥ Xo10M y4eOHOro mporiecca.

B namewm ciydae BBISIBJICHBI OCHOBHBIC MPOOJIEMHBIE 001aCTH, KOTOPHIE SIB-
JISIIOTCSL IPEAMETOM ISl KOPPEKIIMH, TJIAaBHBIM 00pa3oM IyTeM OpraHU3allMOHHO-
METOAMYECKUX MEPONPHITHI. B ducie mociemHux nepBoovYepeIHbIMU HAITICKUT
paccMaTpHBaTh: YIIy4llleHHE KauecTBa AUCTAHIIMOHHOTO 00pa30BaHUS MMOCPEICTBOM
MPOBEJACHUS IIEJICHAMPABICHHBIX MOBBIMICHUN KBaTU(pUKAIHK TPOPECCOPCKO-
MPENo0IaBaTeIbCKOTO COCTAaBA; OCYLIECTBICHUE MEPOIIPUSATUI IO COBEPIICHCTBO-
BAHHUIO KOHTPOJISI 3HAHH CTYJICHTOB B OHJIAWH-PEKUME; PACIIMPEHNE BO3MOKHOCTEH
MH(DEKIIMOHHO-0€30MacHbIX 00pa30BaTENbHBIX LIEHTPOB AJIs 00ECHedYeHUs Mpak-
THUYECKOM MOArOTOBKH MeauKOB [15-17].

Taxke BaKHBIM aCIeKTOM siBJsieTcs monHoueHHoe obecnieuenue [1I1C u cry-
JICHTOB KOMILJIEKCOM YUEOHBIX MaTEPHAIIOB B AJIEKTPOHHOU (PopMe, TOCTYITHOU TIPH
OJTHOKPATHOM IIOJTy4E€HUH MakeTa yueOHOH HH(POpPMAIIMU WU B OHJIAH-PeKUME.

3akiaouenue. l3MeHeHuss B CTPyKType MOAXOAOB K OOyUEHHUIO B CBSI3U
C BBIHY>KJICHHBIM €r'0 MEPEX0/I0M B OHJIAlH B IEPUO/ MAH/IEMUH KOCHYJIMCh HE TOJIBKO
KauecTBa 00y4YeHHs, HO U U3MEHWIN JIMTYHOCTHOE BOCIIPHUATHE YUEOHOTO TpoIiecca
ero yuyactTHukamu. [IpefcraBieHHbIN B UCCIIEI0BAHUU TIOAXO0] K COBEPIIEHCTBOBAHUIO
JMICTAHIIMOHHOTO MEMIIMHCKOTO 00pa30BaHMsI HA OCHOBAaHUH JIAHHBIX 00 YJIOBJIETBO-
PEHHOCTH CYOBEKTOB y4eOHOTro Ipoliecca MperoiaraeT npoBeACHHE OpraHu3a-
[IUOHHO-METOINYECKUX MEPONPHUATHH, B TOM YHCJIE MOBBIIICHHE KBaTU(PUKAIIT
mpernojaBareneil 1 obecrieueHre y4eOHOTo TMpolecca KOMIDIEKCOM AJIEKTPOHHBIX
y4eOHBII MaTepHraos.

B Teuenue mocnegHero roja MpoM30IUIO MOCTENEHHOE CHHXKEHHE YPOBHS
3abosreBaeMocTi SARS-COV2, cMepTHOCTH OT JaHHOH MATOJOTHU U SIHUICMHO-
Jorudeckor HampspkeHHOCTH. COOTBETCTBEHHO, Oa3ucHOE MEAUIIMHCKOe 00pa3o-
BaHHE, MO0 KpaliHEeH Mepe HMCXOJs W3 MPOBEICHHOTO HCCIICIOBAHUS, BEPHYJIOCH
B ¢opMaT crporo oyHoro oOydeHus. OHAKO TOCTATOYHO BEPOSITHBIM OCTAeTCS
MMOBTOPEHHE CEPHE3HBIX M MPOJIODKUTEIBHBIX SIUIEMUYECKUX WIH JPYTUX Upe3-
BBIYAMHBIX CUTYaIMil, OrPaHUYMBAIOLINX BO3MOKHOCTU HETIOCPEICTBEHHO B3aUMO-
nercteus moneid, B Tom uucie [TIC u cryaentos. [loaToMy nonmydeHHBIH B Teue-
HUE MaHAEMUH OTBIT JUCTAHIIMOHHOTO 00pa30BaHUS OCTACTCS aKTyaTbHBIM.
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