BECTHHUK POCCUHACKOI'O YHUBEPCUTETA JIPYKEbI HAPO/IOB.
CEPUS: THOOPMATU3ALIUA OBPA3ZOBAHUA

Tom 17 Ne3 (2020)

DOI 10.22363/2312-8631-2020-17-3
http://journals.rudn.ru/informatization-education

HayuHblii :xypHaJ
H3naercs ¢ 2004 r.

W3 pnanue 3apeructpuposano denepanbHoii ciyx00ii Mo Haa3opy B cdepe cBsi3y,
MHPOPMAIIMOHHBIX TEXHOJIOTUH B MacCOBBIX KoMMyHHUKanuit (Pockomuanzop)
CauaereberBo 0 peructpanuu [T Ne ©C 77-61217 ot 30.03.2015 1.
Yupeautesan: OenepansHoe rocyJapcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
yUpexxIeHHe BhIcIIero oopa3oBanust «PoccHiiCKHi yHHBEPCUTET IPYKOBI HAPOTOBY»

T'naBHbBII pepakTop 3amMecTUTEb IVIABHOTO PeaKTOpa OTBeTCTBEHHBIIi CeKpeTapb

TI'punwkyn Baoum Banepvesuu, unen-  I'puzopvesa Hamanua Anamonvesna, Kopnunoe Bukmop Cemenoguu, n10K-
xoppecnonieHT PAQO, TOKTOp mejarorn-  JOKTOp UCTOPHYECKUX HAyK, Ipodeccop  TOp HeAarorHieckux Hayk, mpodeccop
Jeckux Hayk, npodeccop (Poccust) (Poccust) (Poccwust)

YiieHbl pelaKIHOHHOH KOJLIeruu

Bepxkumoaes Kamanoex Meipoexkosuy — NOKTOp MEJarorHieckux Hayk, mpodeccop kadeapsl IeAarornieckux TeXHOIO-
ruit MexxayHapoJHOro Ka3axcKo-Typelkoro yauepcutera umMeHH X.A. Scasu (Kazaxcramn)

Buoaiibexoe Ecen bIknacosuu — NOKTOp NeNarormieckux Hayk, npodeccop, 3aBenyromuii kadenpoil HHGOpMaTHKY,
MaTeMaTHKH, HHpopMaTH3anuu oopa3oBanus Ka3axckoro HallMOHAJIBHOTO MEarOrH4ecKOro YHUBepcuTeTa uMeHn Abas
(Kazaxcran)

Tpuzopvee Cepzen I'eopzuesuu — dneH-xoppectioHeHT PAO, TOKTOp TEXHHYECKHX Hayk, Mpodeccop, 3aBeayIOmui Ka-
(benpoii MHGOPMATHKH U IPUKIATHONW MaTeMaTUKH MOCKOBCKOTO TOPOJICKOTO TeAaroruueckoro yuusepcurera (Poccus)

3acnasckan Onvea FOpvesna — NOKTOP TIENarorMdecKUX Hayk, Ipodeccop, 3aMeCTUTEINb 3aBeLyIonero kadeapoi uapop-
MaTH3auu 00pa3oBaHus MOCKOBCKOT0O FOPOJICKOT0 Meaarorndeckoro ynusepcutera (Poccs)

Hznamves Onez Bnaoumuposuu — NOKTOP TEXHHUYECKHX HayK, Ipodeccop, 3aBemyiommuil kadeapoil nHGOPMAHMOHHBIX
TEXHOJIOTHH B HEIPephIBHOM 00pa3oBaHuu Poccuiickoro yHuBepcurera Apyx0s! HaponoB (Poccrs)

Kosauesa Eezenusn — oneHT YHUBepcHTeTa ONOINOTEKOBEACHNS U HH(GOPMAIIMOHHBIX TexHonorui (bosrapys)
Kysneuyoe Anexcandp Anopeesuu — axagemux PAO, noxrop nemarornueckux Hayk, npodeccop (Poccms)

Jlagonen Apu — noxrop, npodeccop GU3UKH U XUMUH, HAYAIBHUK OT/ENa NeAarornieckoro oopa3oBaHus YHUBEPCHTETA
XenbcuHkH (OUHITIHIYS)

@omun Cepeeii — npodeccop AenapraMeHTa MaTEMAaTHKK U CTaTHCTUKN YHuBepeuTera Kanudopuuu (CILA)

Xv103 ucoann — npodeccop, wien IOHECKO, mupekrop meHTpa OTKpHITOro o0ydeHns: KopoaeBckoro yHHBEpCHTETa
Bendacra (Benuxodpuranus)



BectHuk PYJIH 2020 Tom 17 Ne3
Cepusi: UHOOPMATUSALLUA
OBPA30BAHUSA http://journals.rudn.ru/informatization-education

BECTHUK POCCUICKOI'O YHUBEPCUTETA JIPYKBbI HAPOJIOB.
CEPUSA: UTHOOPMATUBALIUS OBPA3OBAHUS

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

4 BbIITyCKA B TOJI.

SI3BIKK: PYCCKUIA, aHTTUHCKH, GPaHIly3CKHil, HEMELKHUil, HCTIAaHCKHI.

BxoauT B nepedeHs perieH3UpyeMbIX Hay4HbIX u3faHuii BAK PO.

Marepuaisl xypHana pasmemaiorcs Ha miatdopmax PYHI] Ha 6a3e HayuHnoii snexkrponHoit 6ubmnorexn (HOB), DOAJ,
EBSCOhost, Cyberleninka, Ulrich’s Periodical Directory, WorldCat, East View, ERICH Plus, Dimensions.

Lenb n TemaTuka

EsxexBapTanbHbIi HAyYHBIN PELEH3UPYEMBbIH JKypHaI 1o npobiemMaM nHpopmaTu3anuu odpasoanus «BectHuk Poc-
CHIICKOTO yHHBepcHTeTa ApyXObl HaponoB. Cepust: MHpopmaTHzamust 06pa3oBaHusy U31aeTcs POCCHICKIM YHUBEPCUTETOM
npyx6b1 HapooB ¢ 2004 roxa.

Tenb xxypHana — myOJIMKaIMsI KaK OPUTHHATIBHBIX, TaK 1 0030pHBIX CTaTel MO aKTyalbHbIM MpobieMaM uHdpopMaTu-
3aIiy 00pa3OBaHUs.

JKypHan anpecoBaH Hay4dHbIM pabOTHHKAM, HCCIIE0BATENSIM, MPEIOAABaTessiM B cdepe MHOpMaTH3almu oopasoBa-
HHS, [IeIaroraM, YIUTeIsIM, aCIIUPAaHTaM.

OCHOBHblE TeMaTU4eckue pa3genbi:

— MUIAaKTHYECKUe acCIeKThl HH(POpMATU3aHuy 00pa30BaHNUs;

— NIPaBOBBIE ACNIEKTHI HHPOPMaTU3AUU 00pa30BaHNUS;

— UHTEPHET-NOJIepKKa NIPO(ECCHOHATBHOTO Pa3BUTHUS 11E/1arOroB;
— oOpa3oBaTeIbHbIE JICKTPOHHBIC U3/IaHUS M PECYPCHI;

— 9JICKTPOHHBIE CPEJICTBA MOJCPIKKH 00y ICHUS;

— hopmupoBaHHe HHPOPMALIMOHHO-00PA30BATEILHOMH CPEIBI;

— MHHOBAI[IOHHEIE I1eJarOTHYECKHE TEXHOIOIHH B 00pa30BaHUH;
— MCHEDKMEHT 00pa30BaTeIbHbIX OpraHH3aIHii;

— Hejiaroruyeckas HHpopMaTHKa;

— pa3BUTHE CETU OTKPHITOrO JUCTAHI[HOHHOIO 00pa30BaHNs;

— BonoHckwii poriecc U nHpOpMaTU3anus 00pa3oBaHus;

— 3apyOeKHbIH ONBIT HH(POPMATH3ALUH 00Pa30BaAHHS.

Penakrop FO.A. 3aukuna
KowmmslotepHas Beperka FO.A. 3auxunoi

Ajpec perakuum:
Poccuiickas ®enepanus, 115419, Mockaa, yi1. OpkoHUKHA3E, 1. 3
Tem.: +7 (495) 955-07-16; e-mail: publishing@rudn.ru

Anpec pelakIMOHHOH KoJllernm xkypHaJja «Bectuuk PY/IH. Cepusi: UndopmaTusanusi 06pasoBaHus»:
Poccuiickas ®enepanus, 117198, Mocksa, yi1. Muxinyxo-Maknas, a. 10, kopr. 2
Temn.: +7 (495) 434-87-77; e-mail: infoedujournalrudn@rudn.ru

Toamucano B nedats 24.08.2020. Boixox B ceT 31.08.2020. ®opmar 70x108/16.
Bymara odcernas. [Teyats odcernas. apautypa «Times New Romany.
Ven. neu. . 8,75. Tupax 500 3k3. 3aka3 Ne 614. Ilena cBoboHas.

®denepanbHOE rOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEXKICHUE BHICIIETO 00pa30BaHUs
«Poccuiickuil yHuBepcUTET OpyKOBI HAPOJIOBY
Poccuiickas ®enepanns, 117198, Mocksa, yin. Mukinyxo-Maxkias, 1. 6

Ornevataso B tunorpadun UK PYIH
Poccuiickas ®enepanus, 115419, Mockaa, yi. OppKoHHKHAZE, 1. 3
Ten. +7 (495) 952-04-41; e-mail: publishing@rudn.ru

© Poccuiickuii yHUBEpCHUTET ApYy>KObl Hapo10B, 2020



RUDN JOURNAL OF INFORMATIZATION IN EDUCATION
VOLUME 17 NUMBER 3 (2020)

DOI 10.22363/2312-8631-2020-17-3
http://journals.rudn.ru/informatization-education

Founded in 2004
Founder: PEOPLES’ FRIENDSHIP UNIVERSITY OF RUSSIA

EDITOR-IN-CHIEF ASSOCIATE EDITOR-IN-CHIEF ASSISTANT TO THE EDITOR-IN-
CHIEF

Vadim Grinshkun — Russian Academy of  Natalia Grigorieva — doctor of historical ~ Viktor Kornilov — doctor of pedagogical

Education corresponding member, doctor  sciences, full professor (Russia) sciences, full professor (Russia)

of pedagogical sciences, full professor

(Russia)

EDITORIAL BOARD

Kamalbek Berkimbayev — doctor of pedagogical sciences, full professor, professor of the department of pedagogical tech-
nologies of the International Kazakh-Turkish University named after H.A. Yasavi (Kazakhstan)

Esen Bidaybekov — doctor of pedagogical sciences, professor, head of the department of informatics, mathematics, in-
formatization of education of the Kazakh National Pedagogical University named after Abay (Kazakhstan)

Sergey Fomin — professor of the department of mathematics and statistics of the California State University (USA)

Sergey Grigoriev — Russian Academy of Education corresponding member, doctor of technical sciences, full professor,
head of the department of informatics and applied mathematics of Moscow City University (Russia)

Joann Hughes — professor, member of UNESCO, director of the Center of Open Training of the Royal University of Bel-
fast (United Kingdom)

Oleg Ignatyev — doctor of technical sciences, full professor, head of the department of information technologies in conti-
nuous education of Peoples’ Friendship University of Russia (RUDN University) (Russia)

Eugenia Kovacheva — associate professor in informatics and ICT applications in education of State University of Library
Studies and Information Technologies (Bulgaria)

Alexander Kuznetsov — academician of Russian Academy of Education, doctor of pedagogical sciences, full professor
(Russia)

Jari Lavonen — doctor, professor of physics and chemistry, head of the department of teacher education of University of
Helsinki (Finland)

Olga Zaslavskaya — doctor of pedagogical sciences, full professor, deputy head of the department of informatization of
education of Moscow City University (Russia)



RUDN Journal 2020 Vol. 17 No.3
of Informatization

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

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

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

4 issues per year.

Languages: Russian, English, French, German, Spanish.

Indexed in DOAJ, EBSCOhost, 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 since 2004.

The purpose of the journal — the publication of both original and review articles on urgent problems of informati-
zation of education.

The journal is addressed to scientists, researchers, teachers in the sphere of informatization of education, teachers,
graduate students.

Main thematic sections:

— didactic aspects of education informatization;

— legal aspects of education informatization;

— internet support of professional development of teachers;
— educational electronic editions and resources;

— electronic means of support of training;

— formation of information: educational medium;

— innovative pedagogical technologies in education;
— management of educational institutions;

— pedagogical computer science;

— development of the net of open distant education;
— Bologna Process and education informatization;

— foreign experience of informatization of education.

Copy Editor Iu.A. Zaikina
Layout Designer Iu.4. Zaikina

Address of the editorial board:
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: infoedujournalrudn@rudn.ru

Printing run 500 copies. Open price.

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

Printed at RUDN Publishing House

3 Ordzhonikidze St, Moscow, 115419, Russian Federation
Tel.: +7 (495) 952-04-41; e-mail: publishing@rudn.ru

© Peoples’ Friendship University of Russia, 2020



BectHuk PYOH 2020 Tom 17
Cepusi: UHOOPMATUSALLUA

Ne 3

OBPA30OBAHUSA http://journals.rudn.ru/informatization-education

COJEPKAHUE

NPENOAABAHUE NHOOPMATUKHU

Sjoberg Ch., Risberg T., Nouri J., Norén E., Zhang L. Programming as a tool
for across-subjects learning in primary school (IIporpamMmmupoBanre kKak HHCTPYMEHT
JUTSL peaTu3alliil MEeKIIPEIMETHBIX CBA3eH B 00yUYeHHH B HAaYaJbHOU MIKOJE) .. ...

BeweHkoB C.A., MatBeeBa B.A. Mogens ¢popmupoBanust MKT-kommeTenT-
HOCTH OYAYIIEro YUUTEINS HAYATBHBIX KITACCOB . ..ueurentnteneneenenteneneenennenennns

CappbikoBa A.P., JleBueHko U.B. VIckycCTBEHHbBI MHTEIUIEKT KaK KOMIIOHEHT
WHHOBAIIMOHHOTO COJIEpXKaHusl 00Iero o0pa3oBaHUs: aHAIN3 MUPOBOTO OIBITA
U OTE€YECTBEHHBIC TIEPCTIEKTHBB . ... utenteneeneenteaeneenaeeaeeaneeneanennenneanennas

AWAAKTUYECKUE ACNEKTbl UHOOPMATU3ALIUN OBPA30OBAHUA

Grinshkun V.V., Shunina L.A. Cloud technologies as a basis for the integration
of teacher training systems for the International Baccalaureate schools (O6nau-
HBIE TEXHOJIOTUM KaK OCHOBA Ui MHTETPAIlMU CHCTEM IOJITOTOBKH YYHTENCH
JUTSE TITKOJT MEKIYHAPOTHOTO OAKATIABPHATA) +.vvevveevennenrenneeneaneenennenneaneenns

MHHOBALIMOHHbIE NEAAFOMr'MYECKME TEXHOJIOTMU B OBPA30OBAHUN
XpaHoB A.A. Pa3paboTka 0a30BBIX MPUHITATIOB TUCTAHITMOHHON (GopMBI 00Y-
YEHHSI MATEMATHKE B OCHOBHOM U CTAPIIECH TITKOTIAX .. .vneeneeneaneennannannaneannenns

Kornilov V.S. Integration of natural science and humanities knowledge in
the teaching of applied mathematics to students in the conditions of informati-
zation of education (MHTerparys ¢CTECTBCHHO-HAYYHBIX U TYMAHUTAPHBIX 3HAHHH
B MPEMOIJaBAHUN MPUKIATHON MAaTEeMATHKH CTYJICHTAM B YCIOBUSAX HH()OpMATH-
BAITAH OOPABOBAHFIN) .. v evveteneeeneeenneenneeneseneeenseanneeneeneeenneenneenseenseensenes

®OPMUPOBAHUE MHOOPMALIMOHHOW OBEPA3OBATEJIbHOMN CPEAbI
Koponeea H.lO. Mojenbs mOAroTOBKM MaruCTPaHTOB IEIarOTHIECKOTO 00pa-
30BaHUS K JACSITEIHLHOCTH B BUPTYaJbHON CONMAIbHO-00Pa30BaTENbHOM cpesie Ha
OCHOBE Pa3BUTHUS HIUQPPOBBIX KOMITETEHIIUH ... ..eveneeenitenineaniieaiaeaieneanan,

Pbikoea H.U., F'pomoBa O.H. KuGepyrpo3sl mudpoBoro cormyma u Ux Ipo-
(uIaKkTHKa B PAMKaX BUKTUMOJIOTUYECKOHN JEATEINBHOCTH «..vneneeneeanenaanensnn.

179

190

201

210

220

229

237



RUDN Journal 2020 Vol. 17 No.3

of Informatization

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

CONTENTS

TEACHING COMPUTER SCIENCE
Sjoberg Ch., Risberg T., Nouri J., Norén E., Zhang L. Programming as a tool
for across-subjects learning in primary school ...,

Beshenkov S.A., Matveeva V.A. ICT competence formation model of a future
primary school teacher .......... ..o i

Sadykova A.R., Levchenko I.V. Artificial intelligence as a component of in-
novative content of general education: analysis of world experience and domes-
LT 0] 015y 01T 1

DIDUCTIC ASPECTS OF EDUCATION INFORMATIZATION
Grinshkun V.V., Shunina L.A. Cloud technologies as a basis for the integration
of teacher training systems for the International Baccalaureate schools ............

INNOVATIVE PEDAGOGICAL TECHNOLOGIES IN EDUCATION
Zhdanov A.A. Development of the basic principles of distant teaching of mathe-
matics in middle and high schools ...

Kornilov V.S. Integration of natural science and humanities knowledge in
the teaching of applied mathematics to students in the conditions of informati-
Zation Of €dUCALION ... ..ot

FORMATION OF INFORMATIONAL EDUCATIONAL ENVIRONMENT

Koroleva N.Yu. Model for training of masters in pedagogical education for ac-
tivity in virtual social and educational environment based on development of
digital COMPELEIICES .. .\ttt ittt ettt et ettt e e et et e e e e e e eeeneanas

Ryzhova N.l., Gromova O.N. Cyber treats of digital society and their preven-
tion in the context of victimological actiVities .............ocevviieiiiiiiiiniiineennnns

179

190

201

210

220

229

237



ﬁ RUDN Journal of Informatization in Education

2020 Vol. 17 No.3 179-189

http://journals.rudn.ru/

BectHuk PYOH. Cepus: UndpopmaTusaumsa o6pasoBaHus informatization-education

DOI 10.22363/2312-8631-2020-17-3-179-189

UDC 373
Scientific article

Programming as a tool for across-subjects learning
in primary school

Christer Sjoberg', Tove Risberg?,
Jalal Nouri?, Eva Norén?, Lechen Zhang?

'Strandskolan
14 Lagergrens vig, Tyresé, 135 63, Kingdom of Sweden
2Tyresd school
6 Tyresovigen, Tyreso, 135 61, Kingdom of Sweden
3Stockholm University
Frescativigen, Stockholm, 114 19, Kingdom of Sweden

Abstract. Problem and goal. Computational thinking has been introduced in many countries
around the world and teachers are working intensely to incorporate programming activities in the class-
room. However, teachers are faced with several challenges due to the fact that there is still little re-
search conducted focusing on programming education for younger children, that programming di-
dactics is a rather new phenomenon for the K-9 educational system, and that K-9 teachers have little
training with regards to programming. In Sweden for instance, programming has been introduced in
several subjects and not as a subject in its own, which create a pressure on teachers to utilize pro-
gramming as an instrument to teach and enhance learning of different subjects such as mathematics.

Methodology. In this paper, we report on a larger lesson study conducted in a primary
school (sixth grade) in Sweden with a total of 155 participating pupils. The aim of the lesson
was to study whether the visual programming languages, Scratch, in particular, can be used to
teach computational thinking, mathematics and social science in an interdisciplinary way.

Results. Thus, the paper more specifically presents findings related to: 1) reflections of
the use of lesson study methodology to develop programming education; 2) how programming
can be utilized as an instrument to teach mathematics as well as social sciences in an interdis-
ciplinary way; and 3) the didactical strategies employed by the teachers.

Conclusion. The evidence from this study suggests that the interdisciplinary character
of the lesson which incorporates learning goals of mathematics, social science and program-
ming was highly beneficial. The pupils gained a better understanding of learning material by
drawing, digitalizing and animating their ideas in Scratch.

Keywords: computational thinking, programming, mathematics, social science, learning,
primary school

Problem statement. Computational thinking (CT), a term coined by Papert [1]
in 1980 and revitalized by Wing a decade ago, is a 21" century skill that it is
imperative the coming generation develops. Wing stated that “To reading, writing,
and arithmetic, we should add computational thinking to every child’s analytical

© Sjoberg Ch., Risberg T., Nouri J., Norén E., Zhang L., 2020
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ability” [2]. That is to say; computational thinking is a set of problem-solving thought
processes derived from computer science but applicable to any subject or domain.

This belief has been internationally acknowledged as increasing numbers of
educational systems have integrated CT in their compulsory education in recent
years. For example, in the west, “Computing” in England, “ICT capability” in
the new national curriculum of Australia; in the east, South Korea’s new curricula
consists of a compulsory subject “Informatics” in Middle School focusing on com-
putational thinking and programming [3]. Sweden is also one of the countries that
embraced this change in 2018 as programming became compulsory in K-12 edu-
cation. Programming is introduced mainly as part of the mathematics curriculum
under the topics “Algebra” and “Problem-solving” [4; 5].

With all the attention on computational thinking and programming, the most
crucial question is “do teachers possess adequate pedagogical skills and subject
knowledge to deliver the new curriculum”? The Swedish National Union of Teachers’
questionnaire [6] pointed out that 70% of sixth—ninth grades teachers do not have any
experience in integrating programming. For teachers facing curriculum change,
how to teach it is very pertinent. Successful integration of the new curricula and
practice require appropriate pedagogies, particularly in those aspects of computer
science that relate to algorithms, programming and the development of computa-
tional thinking skills [7]. For example, in UK where programming has been made
a compulsory part of primary school, an inspiring research project, Scratch Maths,
showed that programming and mathematics could be successfully bridged [8; 9].
Visual programming languages, such as Scratch, has been recommended in primary
educational cross-curricular implementation [10].

Lesson study have been proposed as a method to scientifically and systema-
tically develop lessons and curricula, and at the same time support professional
development of teachers [11]. The focus of the methodology is to support teachers
in gaining knowledge and making didactical adjustments through collaborative
investigation of individual lessons [12].

Against such a background, this paper reports on a lesson study conducted
by teachers in primary school in Sweden, that aimed at developing a cross-subject
lesson that incorporate mathematics, social science and programming. As such we
contribute with an example of a cross-subject lesson, developed with scientific
methods and with a focus on teachers’ professional development, to the literature
concerning computational thinking that so far have overlooked these issues.

Method of research. This study was conducted within the frame of the Swe-
dish national research project, "Programmering i &mnesundervisningen” [13]. Lesson
study [11] have been used as the main methodology to develop a cross-subject
lesson that incorporates mathematics, social science and programming. Lesson study
is a methodology for instructional inquiry and professional development and was
originally developed in Japan. The focus of the methodology is to support teachers
in gaining knowledge and making didactical adjustments through collaborative inves-
tigation of individual lessons [12]. Thus, the procedure of lesson study is as following.

A typical lesson study starts with that teachers jointly plan and design a les-
son in detail. Then one member of the teacher team teaches the lesson while the other
colleagues participate in the classroom as observers that collect data regarding
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the teaching and students learning. This phase is followed by an extensive evidence-
based team discussion and analysis of the implemented lesson that result in proposed
lesson revisions and a redesign of the lesson. Then another member of the team
teaches the revised lesson while remaining teachers observe it. In the final phase
the teacher team have a final debriefing in which they analyze and reflect about
their experiences, document findings, and consider paths for future work [12].

The lesson study described in this paper was conducted in two primary schools.
Four teachers from four different schools contributed to the planning of the lesson
conducted during a planning session. The lesson was planned in high detail using
a template developed (see Table) based on [12]. During the planning phase,
the teachers also developed learning material (template for the pupils) needed for
the planned lesson.

Table
The template used for lesson study planning
Lesson Expected reactions Goals and aim Methods of Evaluation
activities and planned with the activities data collection
responses and evaluation
Describe in detail How can the pupils  What are the goals What methods This is completed
the activities react under and objectives and techniques after the lesson
that the lesson the different activities? for each individual do you use to evaluate has been completed.
consists of activity? whether the goals
and what teachers Expected behaviors? in the activities Evaluate each
and students should Goal achievement are met? sub-activity
do under these. What difficulties should be able to be in an evidence-
can different pupils evaluated/assessed What kind of based way.
Try to divide encounter? evidence and signs  What worked well,
the lesson for learning should what worked less
into as many How should you collect and base well and based on
sub-activities the teacher respond the evaluation on? what indications/
as you can with support? evidence?
with associated How should you
specific sub-goals collect the evidence/
data?
Videos?

Audio recordings?

Observation notes?

Interviews? Tests?
Combinations?

The lesson was tested two times (two iterations) in two classes in sixth grade.
The total number of participating pupils was 45 (23 during the first lesson,
and 22 during the second). Two teachers participated during the first lesson;
one as the teacher of the lesson, and the other as observer. The observer wrote
observation notes that was used in the evaluation phase that followed the lesson.
Two teachers analysed and evaluated the lesson after the first try. The evaluation
resulted in three main adjustments of the original lesson. Firstly, we noticed that
many pupils had difficulties in understanding which political parties that could
collaborate with each other considering their individual ideologies.

These discussions took time and resulted in too little time remaining for
the actual programming activity. To address this, in the second iteration we pro-
vided the pupils with an informative text that explained the ideologies/opinions of
the different political parties. Secondly, we could conclude that we had allocated
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too little time for the lesson, so we extended the project time with two additional
lessons in the next iteration. Thirdly, in the first lesson the pupils worked in groups of
three, but we could observe that in many cases only two of the pupils were active.
For the second iteration, we decided that the pupils should work in groups of two
instead.

The revised lesson was then implemented in another school, and a final eva-
luation was performed afterwards.

Results. The idea of planning a lesson that included content from different
subjects, in this case mathematics, social science and programming, was to create
an opportunity for the pupils to see how programming can be used as a tool in dif-
ferent domains such as social science and mathematics. More specifically, the learning
goals of the lesson were the following:

Lesson goal 1: the pupils should gain an understanding of how societal struc-
tures can be analyzed using concepts and models from social science. More spe-
cifically, the goal of the lesson was to get a deeper understanding of how govern-
ments can be formed based on voting results (social science).

Lesson goal 2: the second goal was that the pupils should deepen their
knowledge and skills with regards to interpretation and application of pie charts
(mathematics).

Lesson goal 3: the third goal was that the pupils should deepen their knowledge
and skills regarding the use of Scratch, and more specifically, in terms of using
backgrounds and sprites, recording and making use of sound in the programs,
and make sprites move in different directions (programming).

The final lesson. The following is a description of the final revised lesson in
the lesson study. Before the students started the actual programming activity,
they were introduced to the principles of how a government in Sweden can be
formed. They also had knowledge of the different political parties and who usual-
ly found collaborations and previously ruled together. Prior to the programming
activity, the students had learned also learned how to convert a percentage to de-
grees in order to create circle sectors in a pie chart.

The first sub-activity was for the pupils to create pie charts by hand repre-
senting percentages of votes of different parties, and then scan them so they could
be digitally transmitted as a sprite in Scratch (see Figure 1).

The pupils were randomly grouped into pairs and were tasked with proposing
a new government based on the election results. The proposal would be presented
as an animation in Scratch where a pie chart gradually emerges while a narrative
voice explains why this particular government can be possible. The pupils got
a bulleted list to follow when they created their speech script. The bulleted list
contained the following points:

e Which parties do you think should form the government?

e Will there be a majority government or a minority government and why then?

e Why should these parties form a government?

e Does the government need support from other parties, if so which ones
and why?

The pupils were also encouraged to use mathematical concepts such as majority,
minority and percentage points. For the programming in Scratch, the teacher pro-
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vided a project template with some fundamental structures in it, that the pupils
could remix and make additions to, as it was evaluated that all pupils were not able
to code the full program.

Figure 1. Handmade pie charts that were scanned and used as sprites in Scratch

Most followed the template and primarily made the changes that were re-
quired to make their proposals, for example, that they put the circle sectors repre-
senting the proposed government parties together to graphically show that they
form a majority.

Some created some improvements, e.g. downloaded the party symbols as sprites
to further clarify the circle sectors' relationship with each party. Each party was
represented by a circle sector corresponding to its share of the votes. Figure 2 below
shows examples of code for two of the parties. The first parties circle sector (the red)
appears after 0.5 seconds and the second parties (the green) after 1 second. Other
parties then emerged afterwards and finally a pie chart was created. Figure 3 shows

ITPETIOJABAHUWE NHO®OPMATHUKN 183



Sjoberg Ch. et al. RUDN Journal of Informatization in Education, 2020, 17(3), 179—-189

the code for playing the audio files. They are played when you click on the red bar
where it says “Tryck for ljud”. Figure 3 shows how the program (interactive ani-
mation) could look like when running.

ks s

0.5 1 play sound inspelningl « until done

m m play sound inspelning2 * until done

Figure 2. The prepared Scratch code for the interactive animation

LY.
(&l

Mep Ve $6,)
Ui V= 42)

cer

Figure 3. The interactive animation when running

The teacher's role during the lesson was to introduce the activity and the les-
son goals, as well as the central concepts and tools (templates), and to help and
guide the pupils in their work.

Reflections of goal attainment and experienced difficulties and challenges.
In the preparatory work when the pupils worked analogously to convert the elec-
tion results to circle sectors, they collaboratively discussed with each other and
thus in many cases became learning resources for each other.

Since it was a relatively difficult mathematical task considering the age of
the pupils', the discussions were occasionally conducted at a rather advanced level.
During the observed lesson, they already had their circle sectors ready and there-
fore only different options were discussed to get together circle sectors that corre-
sponded to more than 50%, which was not a task that naturally led to equally deep
mathematical discussions.

A discussion that arose among several pupils was about plausibility when
they had converted the percentages wrong for the small parties, e.g. by writing
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4.4% as 0.44 instead of 0.044; i.e. they were concerned about mathematical errors.
Some discovered it when they were to draw the circle sectors and noticed that
the sum was considerably more than 360 degrees. Others noticed the error because
they had the knowledge of about how large the parties should be and then reacted
when they learned that actual small parties had been represented as rather large
parties in the pie chart.

Thus, considering the mathematical learning goals of the activity, and our
observations of the pupils’ discussions, we could note that the pupils got a little more
in-depth knowledge about how to convert from percentage to decimal. Furthermore,
we could observe that the pupils gained knowledge and skill in converting per-
centages represented in decimal form into degrees/angles; for instance, by calcu-
lating 0.044*360° in order to construct a pie sector for the chart. We could also
observe that the pupils consolidated the mathematical and social science concepts
of majority and minority during the work. These concepts were used extensively
in the discussions and the pupils showed understanding when they put together ma-
jority governments that would have the best opportunity to pursue their policies.

In terms of the learning goals related to social science, the pupils displayed
a good understanding of the democratic processes that govern the formation of
government and they could reason about the benefits in appointing a majority
government. They also displayed some knowledge of the political parties' political
viewpoints and could see which parties were closer to each other than others. Besides,
we could observe that the pupils could identify challenges of forming a govern-
ment that could work together in a majority position.

In terms of the learning goals related to programming, we observed that
the pupils were highly motivated and engaged when using Scratch. We could also
observe that they through collaborative learning and the scaffolding of the teacher,
could remixe the provided template with ease, and could work with backgrounds,
sprites, sound recordings and movement of sprites without encountering signifi-
cant challenges.

However, in the first lesson performed, many pupils encountered difficulties
in understanding which political parties that could collaborate, which resulted in
that a lot of time was spent on such discussions and too little time was available
for the programming. Consequently, in the second revised lesson, the teacher pro-
vided a document to the pupils that contained information about each political par-
ty. The evaluation of the first lesson also led the teachers to conclude that the allo-
cated time for the lesson was not enough, so for the next iteration time was added
in form of two additional lessons so that the pupils could complete the projects.

Discussion. This paper presented a lesson that was developed by teachers
through lesson study methodology. The developed lesson incorporated learning
goals from mathematics, social science and programming. From our perspective,
the interdisciplinary character of the lesson was beneficial in several ways [10].

One of the advantages of working interdisciplinary, was that the pupils could
contextualize mathematics; i.e. mathematics became a concrete tool for analyzing
a social phenomenon; and programming became an instrument for learning mathe-
matics and social science. To exemplify, the social science concepts the pupils
worked with, like voting results and government, made meaning together with
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the mathematical concepts, minority and majority, and the interpretation and ap-
plication of pie charts (a mathematical model). The pupils gained a better under-
standing of how governments can be formed based on the mathematical voting
results, by drawing, digitalizing and applying the circle sectors into Scratch,
and by designing a program that animated their suggestions.

As teachers planning and conducting the lesson, we could clearly see that
the pupils were more engaged than usual and based on our observations, it is re-
lated to the use of programming as a tool and context for learning mathematics
and social science. Using Scratch was engaging for the pupils. These findings
support earlier research (see [7-9]). We can also conclude that the didactical stra-
tegy of letting the pupils use predefined code and remix it was beneficial, in line
with previous research (see [14; 15]). By remixing, instead of building everything
from scratch, it was possible for all pupils to reach the goals of the lesson in time.
In our experience as teachers, when pupils are instructed to work without code
templates, many don’t know how to start, get stuck, and don’t finish the projects
as intended. Another benefit of this didactical strategy is that teachers are not fa-
miliar with programming can without greater difficulties incorporate programming
in their lessons.

Conclusion. Concerning the use of lesson study methodology [9], we con-
clude that it was beneficial for us — teachers to work collaboratively in a focused,
systematic and pedagogically/didactically conscious way, when planning, analyzing
and improving learning activities. Usually this type of work is done by teachers
individually. Furthermore, as teachers, our impression is that many of the conclu-
sions that we draw during the analysis phase could be generalized and be benefi-
cial in other contexts in which we individually plan our lessons.

However, one disadvantage of this method is that it takes time and resources,
but in the end, the investment of time and resources that we do as teacher in order
to work in accordance with lesson study methodology, will save us time and re-
sources in the long run and produce higher quality education.
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AnHoTanus. [Ipobnema u yenv. BeIUUCIUTEIBHOE MBIIUICHHE ObUTO BHEPESHO BO MHOTHX
CTpaHax MHPA, U YYUTEJIS] HHTCHCUBHO pabOTarOT HaJl BKITIOYCHHEM ITPOrPAMMHOM JIESITEIbHOCTH
B yueOHbIH mporiecc. OIHAKO OHU CTAJKUBAIOTCS C PSIOM Mpo0iieM M3-3a TOTO, YTO J0 CHUX TOp
MaJio UCCIIEJIOBAHUI MPOBOAUTCS C YIIOPOM Ha 0Oy4YeHHE MPOrPaMMHUPOBAHUIO JIECTEH MIIAIIIETO
BO3pacTa, a JUJaKTHKA MPOrPaMMHPOBaHHUS SBIISIETCS JOBOJILHO HOBBIM SIBJICHHEM JUIs 00pa3oBa-
TenbHOM cucteMbl K-9, mostomy yuntens K-9 umerotr mMano moAroToBKM B OTHOLIEHUH MPOTpam-
mupoBanus. B [lIBenun, HanpuMep, MporpaMMUpoBaHre ObIJIO BBEJCHO HE B KauecTBE OTACIb-
HOW JUCIUITIMHBI, HO BHEJIPEHO B HECKOJIBKO TPEIMETOB, YTO CO3JaeT NaBJICHHE Ha yUYHTEICH,
MTOCKOJIBKY MM MPUXOJUTCS HCIIOJIL30BaTh MPOrpaMMHUPOBaHKE KaK HHCTPYMEHT JUIS MperoiaBa-
HUA 1 yJ'IyLIH_IeHI/IH I/ISy‘IeHI/IH paSJ'II/I‘IHI)IX HpelIMCTOB, TAKHUX KaK MaTeMaTHUuKa.

Memodonoeus. B crathe coobmiaercst 00 HCCIIeIOBaHUHN YPOKa, MPOBEICHHOM B IIIECTOM
KJlacce HavabHOM mkoubl B [lIBennu ¢ yuactueM B o0mieit cioxkHoctr 155 yyammuxcs. Lenbro
ypoKa ObUIO U3yUYEeHHE S3BbIKOB BU3yaJIbHOI'O MTPOrPaMMHUPOBAHUS, B YaCTHOCTH Scratch, koTo-
pBIe MOTYT OBITh HCIIOJIB30BAHBI JUI O0YUYCHHS BBIYHUCIUTECILHOMY MBIIUICHHIO, MATEMAaTHKE
Y COLMANBHBIM HAyKaM B MEXKIUCIMITTIHHAPHOM KITFOYe.

Pesynomamut. TlpeactaBieHbl BHIBOJBI OTHOCUTENBHO: 1) MPUMEHEHHsT METOONIOTHH U3Y-
YEeHHs YPOKOB ISl pa3BUTHA 00yUCHHS TPOTPaMMHUPOBAHHIO; 2) HCIOIB30BAHMS IPOrpPaMMU-
POBaHHS B KQUECTBE HHCTPYMEHTA MEXIUCIUILTHHAPHOTO O0YYCHUS MAaTEMAaTHKE U COLUANTb-
HBIM HayKam; 3) IUIAKTUYECKUX CTPATEerHid yuuTesneil.

3axnrouenue. JlaHHbIE UCCIIETOBAHYSI CBUICTEILCTBYIOT O TOM, YTO MEXTUCIIMILIHHAD-
HBII XapakTep ypoKa, KOTOPBIA BKJIIOYA B ce0s e 00y4YeHUsT MaTeMaThKe, 00IecTBO3HA-
HUIO U MPOTrPaMMHUPOBAHHIO, BECbMa IMOJIe3eH. YUSHUKH MOMYYMIIH JIydlllee MOHUMaHue Y4eOHO-
ro MaTepuaia, pucysi, ounupoBEIBas 1 aHUMHPYS CBOM Hieu B Scratch.

KaroueBble cj10Ba: BEIYUCIUTEIHHOE MBIIIVICHUE, ITPOTPAaMMUPOBAHUC, MaTCMaTHUKa,
O6I.LICCTBO3H3.HI/IC, 06yquI/Ie, HadaJbHas IIKOoJa
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Moaenb popmuposaHna UKT-komneTeHTHOCTU
OyayLiero yumtens Ha4yasbHbIX KJ1aCCOB
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AnHortaums. [Ipoonema u yersv. Ctarhs nocBauieHa npobdiaeme Gpopmuposanus MKT-
KOMITIETEHTHOCTH Y OyIyIIMX yYHUTENeH HaYalbHBIX KIIACCOB. B yCIOBHSAX TMIOOATBHOM MaccoBOn
KOMMYHHKAIIMH HanOoJIee IEHHBIM PECYPCOM CETOJHS CTAHOBUTCS YMEHHE aHATM3HUPOBATh, CHCTE-
MAaTH3UPOBATh M MHTEPIIPETHPOBaTh UHpOpMaruto. [modanpHas nHOOPMATH3AIMS SCTECTBEHHBIM
00pa3oM BIHSET Ha MPOLIECC 00Pa30BaHMs, U OCHOBHOM 3aJ1a4eii CUCTEMbI OOpa30BaHUsI SBIISIETCS
BBIIBIICHHE COBPEMEHHBIX TCHICHIIA Pa3BUTIST OOIIECTBA M BHENPEHUE B 00pa30BATEIBHBIH IPOIIECC
MEeJArOrMYeCKUX TEXHOIOTHH, (DOPMHUPYOILIMX MO3UTHBHBIA OIBIT U OTPAXKAIOIIMX COBPEMCHHBIC
COLMAJIbHBIC M3MEHEHHS, TIPUBOIS 00pa30BaTEIbHBIIN MPOLIECC B YIOPSIOUCHHYIO, KOHTPOIHPYEMYTO
cuctreMy. Llenmpro MccneoBaHus sBISETCs MOUCK 3(D(EKTUBHBIX CIIOCOOOB MPOSBIICHUS HH(pOpMa-
LIMOHHOM JIeATeIHOCTH, TIOCTPOSHNE MOJIENH, criocoOcTByomer passutuio MK T-komnereHTHOCTH
y OymyImux yquresneil HauanbHBIX KJIACCOB CPEICTBAMU JAUCIMIUIMH MATEMaTHIECKOTO IIUKJIA.

Memoodonozus. B Xxoze vicciaenoBaHus IPOBEICH aHAIIM3 MOAXO0I0B K CO3IaHHIO 00pa3oBa-
TETBHBIX MOJEJeH, BBIIBICHBI TyTH pa3Butus MKT-koMmeTeHTHOCTH OyAymux yduTeneil Ha-
YalbHBIX KJIACCOB CPENCTBAMHU JAWCIMIUIAH MATeMaTHIeCKOro mukiaa. OCHOBHON KOHIICTITYATBHOM
uzeeit MoJeNy, CrIoCOOCTBYIOIIEH PEIICHHIO AUMAKTIHYECKUX 3a/1ad (THOCEOIOTHIECKOH, aKCHo-
JIOTHYECKOH, IPAKCHOIIOTMYECKO, MPO(peCCHOHATEHO-TMIHOCTHOMH, KOMMYHUKATABHOM), SIBIISICTCS
OTpaXKCHHE MAaTEMATUKH B MH()OPMALIHOHHOM TIOJIC KaK MHCTPYMEHTA TYMaHH3aI[Mi COBPEMEHHO-
ro WHPOPMALMOHHOTO OOIIECTBA U TMYHOCTH. ba3oBBIM acniekToM (pparMeHTapHO-IIPEAMETHOTO
MOJICITUPOBAHUS ITEIATOTHIECKOM EHCTBUTEIEHOCTH BEICTYTIACT IPUMEHEHNE KOMILICKCHOTO
MOAXO0/IA TIPH KOHIETITYATbHOM, KPUTEPHATEHOM M KOJIMYSCTBEHHOM 000CHOBAHHH MOJICITHL.

Pesynomame. Paspaborana monens passutust MKT-koMneTeHTHOCTH OyAyIIuX yduTe-
JIel Ha9aJIbHBIX KIIACCOB. PacKpHIT TEXHOMOTWYIECKUH KOMIIOHEHT MOJAENH, KpUTeprUalibHas Co-
CTaBJISIIONIAsl KOTOPOTO MPENCTABICHA MATPHICH CONPSDKEHHOCTH YPOBHEH (3JIEMEHTAPHBIM,
JIOCTaTOYHBIH, IPOABUHYTHIN) 1 KOMITOHEHTOB K T-KOMITETeHTHOCTH (THOCEONIOTUUYECKHIN, aKCHO-
JIOTUYECKUIA, MPAKCHOTIOTHYECKHH, MTPO(eCcCHOHATHLHO-TMIHOCTHBIN, KOMMYHHUKATHBHBIN). Kaxmprii
KOMITOHEHT PacKpHIT CKBO3b IIPH3MY 3HAHHI, YMEHUH U OIBITA.

3axnouenue. Pazpaborannas mozaenb pa3Butus UKT-koMneTeHTHOCTH Oymylux yduTe-
Jefi HayaabHBIX KJIACCOB CPEACTBAMH TUCHIUILUIMH MaTeMaTHIEeCKOTO MUK ONpPaBALIBACT Ce-
051 Ha MIPaKTUKE U HYKIAaeTCs B JaJbHEHIIEM UCCICIOBAHIH U KOJIUIECTBEHHOM aHAIIN3E.

KaroueBble ciioBa: I/IKT—KOMHGTCHTHOCTL, MOZECIIb, IEAArOrH4YCCKOC MOACIIUPOBAHUE
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ITocranoBka npo6Jemsbl. B KoHuenuuu pa3BuTusi pocCUIICKOro MaTeMaTH-
yeckoro obpaszoBanus oT 2013 roga oTpakeHa BaXHOCTh MAaTEMaTUYECKOW IOJI-
roToBKU. B OCHOBE COBpEMEHHBIX MHHOBAIIMOHHBIX TEXHOJIOTUH, MTOAXO0/I0B JICKHUT
MatemaTuka. B Konuenuuu yka3zaHo, 4To MaTeMaTuKa «SIBJISETCS HEOOXOIUMBIM
KOMITOHEHTOM 3KOHOMHUKH, MMOCTPOEHHOW Ha 3HaHMU. CO3[aHHe COBPEMEHHBIX WH-
(hopMaIMOHHBIX ¥ KOMMYHUKAIMOHHBIX TexHomoruit (UK T) sBisiercs, mpexie Bcero,
MaTEMaTHYECKON AeATeNbHOCTBIO» [1]. POpMHUPOBAaHMIO MATEMATUYECKON KOMIIE-
TEHTHOCTH CETOJHS yIEJSAIOT OO0JbIIOe 3HaUeHHe. Y MEHUE UCIIONIb30BaTh MaTeMa-
TUYECKHUE 3HAHUS JUIS OMUCAHUS U OOBSCHEHUS OKPYXKAIOMIMX MPEIMETOB U sIBIIE-
HUU SIBISIETCS OJHUM M3 TpeOoBaHM DenepanibHOro rocyIapcTBEHHOTO 00pa3oBa-
tenbHOTO cranaapra (OI'OC) naunHas ¢ HavanbkHOTO 00IIero obpazoBanus (HOO).
Yuurens, caen0BaTeNbHO, JOKEH CHOPMUPOBATH y IIKOJIBHUKOB YMEHHUS, COOT-
BETCTBYIOIINE TPEOOBAHUSIM COBPEMEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB.

B nepuoauueckoil neyaty Bce yaiie NOAHUMAIOTCS BOIIPOCHI COBEPIIEHCTBO-
BaHUsI MATEeMAaTUYECKOTO 0Opa3zoBaHus. OJHUM U3 BaXKHBIX HAPABICHUH SBISET-
cs1, Ha Haml B3, opmupoBanre MK T-KoMIIETEeHTHOCTH CpeCTBaMU TUCIIMILINH
MaTeMaTHYeCKOTro IUKJIA.

B paae nmenmarormyeckux uccinenoBanuii (C.A. bemenkos, E.A. Pakutuna,
M.J. llytukoBa) oTMedaeTcs, 4To MHPOPMATHKA UMEET OOIIMPHbIE MEKANCIUILII-
HapHbIE CBSA3HM, OCOOCHHO C JUCHUUIUIMHAMU €CTECTBEHHO-Hay4yHoro nukia. Cero-
IHsL axxnoTaxk BoKpyr MK-texHonoruit cTaHOBUTCSL BCE MEHBIIE, TaK KaK TEXHU-
YecKHe CpeiCTBa He (OPMHUPYIOT B MOJTHOM Mepe YMEHHE aHAIU3UPOBaTh U CUCTe-
MaTH3UPOBATh MHPOPMAIUIO, PEATH30BBIBATh MATEMATUIECKUE MOJCIH, KOTOPHIE
JIeKaT B OCHOBE JIFOOBIX MH(POPMAIIMOHHBIX MPOIIECCOB [2].

BonbumHcTBO MccnenoBareneil BeayT padoty o ¢opmupoBanmo MKT-komrre-
TEHTHOCTH CPEACTBAMHU JUCIMIUIUH CIEMaTU3UPOBAHHBIX KypcoB «HpopmaTu-
ka», «[Ipumenerne MHGOPMAIIMOHHBIX TEXHOJIOTHI B 00pa3oBaHUM» U JAp. AHANO-
THYHBIM 00pa30oM HccieaoBarenu pemaroT npobiemy dhopmupoBanus MKT-kom-
METEHTHOCTH y OyayImux yuuTenei HadanbHbIX kinaccoB (C.A. aiineBa, H.A. Ep-
moBa, C.A. beixkoB, U.B. Abpamosa, JI.JI. Cutnukona, O.I1. Ocumnosa), ogHaxo,
COTJIaCHO pe3yJIbTaTaM MCCIIeIOBaHUM, IOTy4YeHHBIX B JIabopaTtopuu TUIAKTHKH WH-
dhopmatku UCMO PAO, «uHpOpMaIiMOHHBIE MOJICTH CO3/Ial0T OCHOBY... TIEPEXO-
1a 0011eo0pa3oBaTeNbHOrO Kypca HH(OPMATHKU B paHr «MmetanpeameTay [3. C. 45].
Ho ne ctout 3a0b1BaTh, 4TO «MHMOPMAIIIOHHOE MOJICIIMPOBAHKE) HAYMHAETCS 3a Tpe-
JIeTIaMu CTICIAIM3UPOBAaHHBIX KypcoB «HpopMaTrka» u T.11., 2 IMEHHO Ha JUCIIH-
IUIMHAX U3 PA3IMYHbIX 00J1acTel 3HaHMiA, KaK €CTeCTBEHHO-HAayYHbIX, TAK U TYMaHH-
tapubiX. Ha Ham B3rmsia, cnpaseayimBo 3ameuanue H0.B. Bukroposoit: «®opmupo-
Banne MK T-koMIeTeHTHOCTH JOIKHO OCYIIECTBIISTHCA NPY U3YUEHUH KaXI0T0 Mpei-
MeTa, B TOM YHUCIie U MateMaTuku» [4]. B ee wiccnenoBanuy Toka3aHo, 4To UHQPOP-
MAaIMOHHO-TI03HABATENbHbIE 3a/1a4l CIIOCOOCTBYIOT (DOPMHPOBAHHIO WHIUBHYaTb-
HBIX CTUJIEH KOIMPOBAHMS, YTO MMEET MO3UTUBHOE BIMsiHME HA hopmupoBanme NKT-
KOMIIETEHTHOCTH. ABTOp JI€MOHCTPUPYET MO3UTHUBHBIN onbIT popmupoBanust MKT-
KOMIIETEHTHOCTH B TIpoliecce oOyueHHs MaTeMaTHKe. 3aMeTHM, YTO Ha CeroJIHSII-
HUH JIeHb MBI IMEEM HE3HAYHUTEIIHHOE KOJIMIECTBO MCCIICIOBAHNI B JAHHOW O0JIACTH.

Metoabl ucciaenoBanus. C nensio popmupoanus MKT-komnereHTHOCTH
y OyIymuX yuuTesNieil Ha4aabHBIX KJIACCOB, HAMU pa3padoTaH y4eOHO-METOAMYECKUI
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KOMIUIEKC UCHUUIUTMHBI « TeopeTuueckrue OCHOBBI 3JIEMEHTAPHON MaTeMaTHKW.
MpI npearnonaraeM, 4Tto akeHT Ha 3HAKOBO-CUMBOJIMYECKYIO U aJTOPUTMHUYECKYIO
NS TEIbHOCTh TIPU PEIICHUN MaTEMAaTUYECKUX 331a4u CIIOCOOCTBYET (DOPMUPOBAHUIO
YMEHUS aHAJIM3UPOBATh, CHHTE3UPOBATh U BU3yAJIM3UPOBATh HH(OPMAIIHIO, UTO OKa-
3BIBACT MOJOKUTENIbHOE BiUssHUE HA popmupoBanrne MK T-KOMIETEeHTHOCTH.

[Tponiecc dopmupoBarus MKT-koMmeTeHTHOCTH OYAyIEro YYUTenss Hadalb-
HBIX KJIACCOB SIBJISIETCS. MHOTOKOMITOHEHTHBIM U TIPE/ICTABISIET COOON MHOTOYpOBHE-
By10 Mozeinb. OcHoBbIBasch Ha Tpyaax I'.B. Cyxononbckoro, A.H. Jlaxuna, B.M. Mu-
xeeBa [5—11], mOCBAIIEHHBIX METOTy MOAEIHPOBAHUS B MEIarOrM4ecKoi HayKe, U3y-
YHB OMBIT CYIIECTBYIOIIUX 00pa30BaTENbHBIX MOJIENEH, TAKUX KaK COBPEMEHHBIE
TeXHooruu obpaszoBanus — «Cucrema yuebHoi nadopmammm», «Crucrema TBOp-
YeCKHX 3a7aHui», «MoaenupoBanue», «YueOHoe uccienoBanne», «Hayanoe uc-
cienoBaHue», «IIpoextupoBanue cpens», «Konctpyuposanue» (B.A. byxsaiios),
cucrema C. Ilefinepra «Vcronp30BaHne KOMITBIOTEPOB B YYEOHOM TIPOLIECCE), TEXHO-
norus nonHoro ycsoenus (b. biywm, JIx. Kappost), MeToaudeckas cucteMa UHTEH-
cuBHoro oOyuenus (B.®. IllaramoB) [11-13], MoxkeM yTBEp>KAaTh, YTO OJHUM W3
OCHOBHBIX TPHUHLMUIIOB MENarorMyecKoro MOICTUPOBAHUS SIBISIETCS CHUCTEMHOCTD,
CYTh KOTOPOI1 3aKJIFOUAETCSl BO BBEJICHUU B CUCTEMY JIOTIOJTHUTENBHBIX TOMO/IEIEH.

CeronHst 0COOEHHO OCTPO CTOUT BONPOC 00 IPPEKTUBHOCTH MEAATOTUIECKUX
mozeneit. Kak ormeuaer A.H. Jlaxun: «/[ng neayKTUBHBIX MOAETEH, TOUHO OIMCHIBA-
IOIIHX MMOBEICHHE CUCTEMBI JIFO0OU MPUPOJIBI, HE CYIIECTBYET MOJTHOTO i KOHEUHOTO
ceenenus 00 atoit cuctemey [7. C. 13]. UmeHHO Mo3TOMY 000CHOBAaHHUE T€IarOTH-
YECKOM BAJIMHOCTH SIBJISIETCS] BAYKHOM YaCThIO EAArOTMYECKOT0 MOACIMPOBAHHUS.

B pesynprate nemarormyeckoro mpoeKTHUPOBaHUS HaMH pa3paboTaHa JAWHAMU-
yeckas MOJeNb', IpeHa3HAuYeHHAs IS HCCIE0BAHUs MHOTOACIEKTHOTO, HOCSILIErO
CTOXAaCTUYECKHUN XapaKTep, 00BEKTa MeIarorniecKon NeHCTBUTEIBHOCTH (CM. PHUCY-
HOK). [TpumeHsist mpuHIUI GparMeHTaAPHO-TIPEAMETHOTO MOACITUPOBAHNUS, MBI OC-
HOBBIBAJIUCH Ha CIEQYIOUIMX aCHeKTax IMeJIarornueckoi AeHCTBUTENLHOCTH: CO3/a-
HUE MOJIENU-1IENIH, MPUMEHEHHE KOMIUIEKCHOTO MOAX0Aa K MOJAEIMPOBAHUIO, KOH-
LEeNTyalbHOE, KpUTEpUATILHOE, KOJIMYECTBEHHOE 000CHOBaHNE MojienH [ 14].

Hens qucunmmnael «TeopeTnuyeckrne OCHOBBI 3JEMEHTAPHOW MaTEMaTUKI)
MMEeT KOHIIETITYaJIbHYIO0 OCHOBY, MOJIpa3yMeBaloilyo (opMUpOBaHHE TOTOBHOCTH
CTYJICHTOB BBHITIOJIHATH TPYIOBble QyHKIMU. [IparmaTudeckas 1eiab onpeesieHa
eAUHBIMU (PUI0cO(CKUMU UCTOKaMU HAYYHBIX 3HAHUH, B YaCTHOCTU MAaT€MaTUKU
1 MH(POPMATHKH.

CornacHo uccnenoBanusim FO.B. BUkTopoBol, MaTemMaTHYeCKHUe 3aa4u CIIO-
COOCTBYIOT Pa3BUTHIO OINPEACICHHBIX CTUJICH KOIUPOBAHUS (CIIOBECHO-PEUYEBOTO,
BU3YQJTLHOTO, CEHCOPHO-3MOIMOHAIIBHOTO, TIPEIMETHO-TIPAKTHUECKOT0) [4], KOTOphIe
MOJIpa3yMeBaOT yMEHUE 00pabaThiBaTh, BU3YAIN3UPOBATh UH(OPMAIIHIO, Pean-
30BbIBaTh MH(POPMAIIMOHHBIE MOJIEIH, epeaBaTh HHPOPMAIIHIO aCCOLUATUBHOTO
CMBICJIA, YTO SIBJISIETCS JIOCTATOYHBIM OCHOBaHHEM [T (popMUpoBaHUsi 0003HAYCH-
HbIX HaMU KOMIIOHEHTOB MK T-kommieTeHTHOCTH Oyaymiero yuyuTess HadadbHbIX
Kiaccos [15].

1 JluHamuueckass MOJEIb — MOJIENb N1€1arOrTMYeCcKoro sIBJICHUSA, B COCTaB KOTOPOH BXOJSAT
KaK MOJICNIb CTPYKTYPHI SIBJICHHS, TaK U MOJCNb (PYHKIIMOHUPOBAHHS, TO €CTh JUHAMHYCCKAS
4yacTh npoTekarouux npoueccos [14. C. 106].
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dopmMupoBaHue mogenu-uenv

ocynapcTBeHHbI ypoBeHb c¢hepbl 06pa30BaTe s IbHbIX YCIyr
1. I3yyeHne TpeboBaHuii NpodeccruoHanbHOro ctaHaapTa.
2. N3yueHune TpebosaHuin GrocC BO. <

Lenb — paszsutne NKT-KOMMNETEHTHOCTU $6yny|_u,mx YYUTENEN HaYabHbIX KNACCOB.

CouwnasibHbIl ypoBeHb cepbl 06pa30oBaTesIbHbIX YCIyr
1. N3yyeHune TpeboBaHwuii paboToaaTenei permoHa.
2. NI3yyeHune pesynbTaTtoB UBMEPEHNS YPOBHS MaTEMATUYECKOM NOAro-
TOBKM ByAyLLMX yYUTENEN HaYasbHbIX KJTACCOB. <z
3. VI3y4eHne negarornyeckoro onbiTa BeAyLUMX yunTesielil Ha4aslbHbIX KIIaCCoB.

A

TeopeTUKo-MeTO[0/I0rMYEeCKUA KOMMOHEHT

sMHegogedgo olamolag
BALOUY

KomroHeHTbl IKT- lMoaxonsl Kputepun: JINYHOCTHBIV
KOMIMETEeHTHOCTH! npu n3ydeHumn UKT- o COOPMMPOBAHHOCTb KOMIIOHEHT:
® THOCEO0OrNYeCKUiA; KOMIMEeTEHTHOCTU: rHOCEO0JI0rMYeckoro ® /13y4eHne 0CobeH-
® aKCUNONOTNYECKWNIA; ® Ky/IbTYPOSIOrNYECKUA; | | KOMMOHEHTA; HOCTEW y4eTa MoTU-
® PaKCUONOrM4ECKIIA; ® KOMMETEHTHOCTHBI; e chOPMUPOBAHHOCTb BaLMOHHO U LieH-
® NpodeCCNOHaNLHO- ® CHICTEMHBIN; aKCMONOrM4ecKoro HOCTHO-JINYHOCTHOM
JINYHOCTHBII; ® eSTEeNbHOCTHbIN KOMIMOHEHTA; COCTaBNSIOLLEN NPU
® KOMMYHUKATUBHBbIN o chOPMMPOBAHHOCTb MOCTPOEHNN KypCa;
NPaKkCMONOrn4eckoro ® 13y4eHre 0CobeH-
KOMMOHEHTA; HOCTel peannsaummn
o chOPMMPOBAHHOCTb pednekCcnBHOM Co-
npodecnoHasnbLHo- CTaBnsoLLElN;
JINYHOCTHOIO ® n3y4yeHne nosHa-
KOMMOHEHTA; BaTeJIbHbIX, UHTEN-
® COOPMUPOBAHHOCTb neKTyanbHbIX 0CO-
KOMMYHUKaTUBHOIO 6eHHocTel
KOMMOHEHTa

v

TexHONorm4ecknit KOMNOHEHT

CoaepxaresibHo-
opraHu3aumoHHas 6asa:

® NPOEKTMPOBaHVE MaTemMa-
TUYECKOr0, METOANYECKOrO,
o0LenmMaaKkTU4eckoro co-
nepxanus;

® OpraHM3aums ayauTopHOM
1 BHEQyaUTOPHOW paboThl,
OCHOBbIBasICb HA COBPEMEH-
HbIX U TPAANLIMOHHBIX HOop-
Max n MeToaax oby4eHus

Cpencrtsa peanvsaumm:
® yyebHO-MeToanyeckmne
nocobus;

® NporpamMmMHble cpea-
cTBa

YpoBHu:

® 5/IEMEHTAPHbIN;
® OCTaTOYHbIN;

® NPOABVHYThIN

[MpakTNKO-1MYHOCTHbIV
KOMITOHEHT:

® Oropa Ha NOJIOXUTENbHbIV ne-
[arornyeckni onbiT;

e NprobpeTeHne HOBOro Neparo-
rMYecKOoro onbiTa U NpoBeaeHne
CpPaBHUTENILHOMO aHaNM3a CKBO3b
npr3mMy 06pa3oBaTesIbHOro OMbITa;
® CO3aH1e onTMMasnbHOM obpa-
30BaTenbHO cpeapl, CrnocobCcTBy-
IOLLIe CTUMYNIMPOBAHUIO CaMO-
obpasoBaHus, peannsaumm ces-
3ei y4ebHbIX ONCUMMIIVH.

PMcyHOK. Mogpenb cuctemsl pa3sutng MKT-kOMNETEHTHOCTHU 6y,u,yu.|,ero yunTena HadanbHbIX KS1aCCOB

[IpencraBneHHast MOAENb PEIIACT CICAYIONINE TUAAKTUUECKHUE 3a1auu:

— 2HOCeon02u4ecKyr0, 3aKII0YaroNIyIocs: B Tpoliecce Mo3HaHus, (popMupoBa-
HUHM YCTOMYHMBOTO MOHSATUMHO-CMBICIIOBOTO anmnapaTra, KOTHUTUBHOW COCTaBJIISIO-
e, OCHOBaHHON Ha MaTeMaTHYeCKHX (haKkTaX, OTHOIICHUSX, MOHATUSAX, CHOPMHU-
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POBaHHBIX Y O0BEKTa MMO3HABATEIBHON aKTUBHOCTH (OYIyIIEro yUWTelNsl Hadajlb-
HBIX KJIACCOB) W TOJIOKHUTEIBHBIM 00pa3oM BIIUSIONIYI0 Ha yTiIyOJieHHe Mpe-
CTaBJICHHI O CHMBOJIBHOM SI3bIKE, METOAAX MH(POPMALMOHHOTO MOJEIHPOBAHUS,
3HAaKOBO-CUMBOJIMUECKUX CIIOc0o0axX MpecTaBIeHNUs HHPOPMALIUY;

— axkcuonocuyeckyio, HalpaBICHHYI0O Ha OCO3HAHUE CBS3M MATEMAaTHUKU U
MHPOPMATUKU C CUCTEMOM IIEHHOCTHBIX NMPHOPUTETOB MH(POPMAITMOHHOTO OOIIIe-
CTBa, YIiIyOJeHHE TMpPeICTaBICHUH O POJIM CHUMBOJIBHOTO sI3bIKa, MH(OpMAaIMOH-
HOTO MOJEJIMPOBAHUS B MO3HAHUU OKPYXKAIOLIErO0 MUpPA, UHTEIUIEKTYaJIbHOM H
COLIMAJIbHO-KYJIbTYPHOM Pa3BUTHH;

— npaxkcuonocuieckyro, HaleJIeHHYI0 Ha (OPMHUPOBAHHUE CHUCTEMBI y4eOHO-
METOJIMYECKUX YMEHUN, HABBIKOB PELICHMS PA3IMYHBIX METOJAUYECKUX U MeJaro-
TMUYECKUX 3aJ]a4, COOTBETCTBYIOLIUX TPEOOBAaHMUSIM OOIIECTBA K MaTeMaTHKO-
MH(POPMALMOHHOM MOJTOTOBKE B LIKOJIE;

— npogeccuoHanbHO-TUYHOCMHYI0, CKOHIIEHTPUPOBAHHYIO HA YMEHUH (op-
MHUpPOBaTh 30HYy KOM(OpTa Ipu OCYIIECTBIECHUN NMPO(ECCHOHANBHOMN NesTeNbHO-
CTH, UCIOJIb30BaTh, pa3BUBaTh U KOPPEKTUPOBATh TAKHE MCUXOJIOTMYECKUE COCTaB-
JSIOLIME, Kak MpodeccuoHalbHas MaMsATh, BHUMaHKE, MBIIIICHHE, TPY0CIOCO0-
HOCTB, SMOIIMOHATIBHOCTH, HA0Op MOPaJIbHBIX KaueCTB;

— KOMMYHUKAMUGHYI0, OPUEHTUPOBAHHYIO HA YMEHHME HCIIOJIb30BaTh MareMma-
THYECKUH S3BIK KaK CPEJICTBO HAYYHOM, TEXHUUECKOH, MPO(ECCHOHABHO-TICIaroru-
YeCKOH KOMMYHHMKAIMH, HEOOXOIUMOM COIIMOKYIbTYPHON XapaKTEPUCTUKH.

TpanuuuoHHO coaepkaHuEe Kypca MaTeMaTUKU A OyIdylux yduTenen
Ha4yaJIbHOTO 00I11ero 00pa30BaHus BKIIIOYAET CUCTEMY (PaKTUYECKU HEOOXOIMMBIX
3HaHUH O TUCHUILIINHE. ITO, 0€3YCIOBHO, SBIISIETCS OCHOBOW BBICOKOTO YPOBHSI
kBanupukanyu. OfHAKO, HA HAIll B3[JIAL, COBPEMEHHDIL KYPC OOIHCEH OMPAdXCAMb
Mamemamuxy He nPOCMO KaK CUCMEMY 3HAHUL, a KAK UHCIMPYMEHM UCCIe008aHUA,
COYUOKYILIMYPHBIU (DEHOMEH, UHCMPYMEHmM 2YMAHU3AYUY UHDOPMAYUOHHO20 00-
wecmea u IUYHOCU.

PesyabTatel u 00cy:kaeHus. Peannzaiust nmpoekra OTpa)keHa B TEXHOJIOTHYE-
CKOM OJIOKE M OCHOBaHA Ha CO3JaHUU 00pa30BaTEIbHOM CPEebl, CTOAIIEH Ha NMPUH-
LUrax ryMaHu3aluy B oOpazoBaHuu. PaboTas Haj TE€OPETUKO-METOA0IOTMYECKON
0a30ii MoeNM, MBI ONUPAIUCH Ha KYJIbTYPOJOIMYECKHHA, KOMIIETEHTHOCTHBIN, CH-
CTEMHBIN U JESITeIbHOCTHBIM MOAX0/bl B 00pazoBaHuu. Co3jaHue Meaaroruuyeckou
KOHIIETIIHEN — MPOLIeCC TBOPUYECKHUI U aOCTPaKTHBIN, TOCKOJIbKY B II€Jaroru4ecKoi
HayKe HeT YEeTKUX IMpaBWI padOTHI HaJ (QyHAaMEHTAIBHBIM 3ambiciioM. Kak u3Bect-
HO, Ha NMPAKTUKE aBTOPCKYIO KOHLENTYAJIBHYI0 UICI0 TIOBTOPUTH HEBO3MOXKHO.

IIpu peanuzanuu Kypca «TeopeTHdecKue OCHOBBI JIEMEHTAPHOW MaTeMaTH-
KI» MBI TIPOBOJIMM TIapajlIeIn MEXTy MaTeMaTHKOW 1 nHpopMaTukoi. Hanpumep,
IIPY U3YYEHHH CHUCTEM CUMCIICHHS KOJIUpyeM MH(popMaluio (Iudpyem OyKBHI C MO-
MOMUIBIO JBOUYHOTO KOJIa), IPU U3yUYE€HUH OTHOIICHUH B MaTeMaTHKe 00s3aTeIbHO
CTpouM rpad), 3HaKOMCTBO C JaHHBIM MOHATHEM IOMOTaeT MpH JAEKOAUPOBAHUU
uHpOopMaIny.

W3yuuB GpyHaaMeHTaIbHbIE TPYAbI B 00JACTH TEXHOJIIOTUH MEAarornyecKux
uccnenosanuil (B.I1. becnanbko, A.M. HoBuKOB U Ap.) ¥ NPUHIMIBI KBAIUMET-
PHUYECKOI0 NOAX0Ja B MENArOTUKEe, Mbl ONIPEIEIWIN U COAEPKATEIBHO HAIIOJIHUIN
ypoBHH cpopmupoBaHHOCTH UKT-koMmeTreHTHOCTH Oy AylIuX y4uTenel Havasb-
HBIX KJIACCOB: JIEMEHTAPHBIN, JIOCTATOYHBIHN, IPOIBUHYTHIN (CM. TAOJIHUILY).
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Tabnnua

MaTtpuua conpsi>XeHHOCTU KOMMOHEHTOB 1 ypoBHei UKT-komMneTeHTHOCTH

YpoBHU UKT-KOMNETEeHTHOCTN

OnemMeHTapHbIN
(yumTens cnocobeH
NOBTOPUTbL ONPELENEHHbIN
anropuTtM OENCTBUNA,
nepeckasartb Apyrum)

JlocTaTouHbIN
(yunTtenb cnocobeH
ncnonb3oBaTtb pa3nuyHble KT
npv MOAENMPOBaHM 1 OPraHn3aLLmMmn
y4ebHOro npouecca
B Ha4YaNbHOW WKONE)

MoaBuHYTLIN
(yuuTenb cnocobeH
TBOPYECKWN MbIC/INTb,
MCKaTb HOBbIE, OPUIMHANbHbIE
cpepctea VIKT gns mogenmpoBaHns
1 opraHn3aumm y4ebHoro npouecca
B Ha4YaNbHOW LLKONE
Hannyywm obpasom)

S

a2

a3

FTHoceonorn4ecknii KOMMNOHEHT — KOrHUTUBHasl cocTtassiolasl (MoHUMaHne TeopeTndecknx ocHos VKT,
HeobxoAnMbIX A/151 NeAarornyeckori 4esiTe/IbHOCTH)

3HaHue cTaHpapTHbIX 0bpa3oBa-
TenbHbIX 3agad. MpubnuanTensHoe
3HaHMe uenen MHPGOPMaLNOHHOIo
06pa3oBaHMa MaOLWEro WKObHM-
ka. MpencrtaBneHne 06 nHdpopma-
LLMOHHOM none, NHOOPMALMOHHOM
obpasoBaHuK. Hanunume o6LWNX
npencTasneHnii 06 UKT-TexHonornsx
1 cnocobax Nx NPUMEHEHUs B NPO-
deccroHanbHOM feATENbHOCTU.
YmeHune. ba3oBble HECUCTEMHbIE
yMeHust paboTbl ¢ MHbOpPMaUmnei.
OnbiT. Tpu pabote CO 3HAKOBO-
CUMBOMIMYECKNMM MOZENsAMU 06-
pasoBaTesibHble Lenn He Bceraa co-
OTBETCTBYIOT 00pa3oBaTesibHbIM pe-
3ynbTatam (6eccMcTeMHOCTb)

3HaHme OCHOBHbIX 00OpasoBaTesb-
HbIX 3a4a4, uenen MHOOPMaLMOH-
HOro 06pa3oBaHUs, TEOPETUYECKNX
acnekToB B cdepe MHDOPMaLMOH-
HbIX TEXHONOrUI 1 ponn UHpopma-
TM3aumm obpasoBaHus (NocTpoe-
HUE COBPEMEHHOr0 WMH(OPMALMOH-
HOro oO6LLEeCTBa), coaepXaHus Oc-
HOBHbIX MOHATUIA, anropuTMOoB, MO-
nenem v npoyero B o6nactu UKT.
YmeHue nonyyatb, aHaIM3MpoBaTh,
CUHTE3MPOBATb HOBbIE 3HAHUS
cpeactBamu VKT, aHannanposaTb
MHbOPMaUVOHHbIE MOOENN U CO-
30aBaTh HOBbIE.

OnbiT. PaboTta CO 3HAKOBO-CUM-
BOJINYECKMMWN MOLENSAMUN Harnpas-
neHa Ha GOpPMUPOBaHME YHMBEP-
canbHbIX OEACTBUI B CUCTEME UH-
dopmMaLmoHHOro obpa3oBaHus

3HaHue KoHLuenuun nHpopmaum-
OHHOro o6pasoBaHus. CBob6oaHoe
onepupoBaHMe OCHOBHLIMU Hayy-
HbIMW MOHATMAMU B obnactn UKT.
MHOroypoBHeBbIE MEXANCLUMN-
HapHble, MeTanpeaMeTHbIe 3HaHUSA
B 0651acT MHPOPMaLIMOHHOIO B3a-
MIMOLENCTBUS.

YmeHune. CeoboaHoe BnageHve 6a-
30BbIMU UIK-TexHOonormammn. Yme-
Hue BbIOMpaTb N UCMOJIb30BaTb 3P-
dekTmBHble VIKT-TEXHONOMMN B NPO-
deccmoHanbHOM OeaTenbHOCTH, ad-
bEKTVBHO OpraHM30BbIBaTbL OEATENb-
HOCTb YYEHMKOB U, KaK pe3ynbrart,
npUMeHATb Hanbonee onTMMarib-
Hble HOPMbI KOHTPONSA.

OnbIT. [leparornyeckoe OCO3HaH-
HO€E, CUCTEMHOE B3aMMOoaencTene
HanpaBneHo Ha ¢popmumpoBaHme
MeTanpeaMeTHbIX 3HaHUN B COBpe-
MEHHOM MHGbOPMAaLMOHHOM 006LLe-
cTBe

AKCUOJIOrNYECKNK KOMIMTOHEHT — I'lpOd)eCCMOHaﬂbHO-LleHHOCTHaFI n MOTUBaLIMMOHHO-LIeHHOCTHas cocTas/idroLume

3uaHue. MNpepncTtaBneHne 06 MH-
dopmaumoHHOM none, nHpopma-
LMOHHOM 0B6pas3oBaHuK. Hanunuune
obwmnx npepctaBneHunin 06 UKT-
TEXHONOMMAX U crnocobax ux npu-
MeHeHns B npodeccuoHanbHoOm
[esATeNbHOCTU.

Ymenne. Ba30oBble HECUCTEMHbIE
yMeHus1 paboTbl ¢ nHbOpMaLMen.
YMeHunst paboTbl C TEXHUYECKUMN
cpeacTBamMmn OrpaHUHMBAOTCS MPO-
deccnoHanbHOM HeobxoaMMOCThLIO
(pelweHne cTaHOapTHbIX Neaaroru-
yeckux 3agad. Hanpumep, noaro-
TOBKa K KOHKPETHOMY YpPOKy 6e3
CTpaTermyecknx LEHHOCTHO-OPUEH-
TUPOBaHHbIX Uenen). MNpeobnana-
IOLLMMK ABNSIIOTCS MOTMBbLI NPodec-
CUOHasIbHOM HEOOXOAMMOCTU U CU-
TyaLMOHHO-NParMaTnyHbIN MHTEPEC
OnbiT. Mpn paboTe CO 3HAKOBO-
CUMBOJIMYECKUMU MOZENAMU 06-
pasoBaTesibHble Lenn Yalle HOCAT
CUTYaLIMOHHO-3HAYUMBbIA XapakTep,
4YeM LEHHOCTHO-OPNEHTUPOBAHHbIV

3Hanune. OCO3HaHVIe 3Ha4YeHNs 3Ha-
HwWih B obnactn UKT-TexHonoruii ons
dopMmpoBaHus 06LLIEHaYYHOI Kap-
TUHBI MMpa, 9KOHOMUWYECKOM, Npak-
Tryeckomn uenecoodbpasHoctn MNKT-
3HaHun, dopmmposaHusa NKT-kom-
neTeHumn y OyayLiero nokoneHus,
CamMopasBUTUS,, CAMOCOBEPLLEHCT-
BOBaHWs, OCYLLECTBIEHMS NeJaro-
rMYeckon OesATeNbHOCTH.

Ymenmne aHannanpoBaTb COOCTBEH-
HbI Neaarorn4eckmin, NMPakTUHECKni,
nccnenoBaTeNibCkunin onbiT. MNpeobd-
NaJaloT MOTVBbI Pa3BUTYA B Npodec-
CUOHaNIbHOM cdepe C TOoYKM 3pe-
HUSA Lenecoobpas3HOCTM TPYLOBOMN
[eaTenbLHOCTM 1 obLeneaarormye-
CKNX Lenen.

OnbiT. OCO3HaHME LEHHOCTM MHDOP-
MaLMOHHOro 06pasoBaHns U ponun
yuntensi B 06pasoBaTesibHOM Mpo-
uecce. [MpeobnagaoT No3HaBaTesb-
Hbl€ MOTVBbI M MOTVBbI NPOdECCHO-
HaslbHOro pocta. OCBOEHMe HOBbIX
3HAHUI ABNSETCS IMYHOCTHO OpwU-
EHTUPOBaAHHbLIM. AKTMBHOCTb pery-
nmpyeTcs NOTPeBbHOCTbIO cHopMU-
poBaTb CBOU NMPOdeccroHabHble
KayecTBa Ha ypoBHe, NPUONINXEH-
HOM K HEKOTOPOMY 3TaIoOHy

3Hanmne. Oco3HaHne HeoOXoauMO-
cTn GOpPMNPOBaAHUS B3rNSO0B Ha
MUP MOA BANSHMEM HAUNOHAJIbHO-
ro MeHTanuTeTta, 0b6LEeCTBEHHO-
NOIMTUYECKUX, KYNbTYPHbIX NHCTU-
TYTOB CKBO3b MPM3MYy CUCTEMbI
3HaHuii B obnactn NK-TexHonoruii,
HaNIMuMs BbICOKOIO YPOBHS NOAro-
TOBKM B chepe MIK-TexHonorui.
YmeHue nonyyatb, aHANN3NPOBaATb,
cucTeMaTmMampoBaTtb MHbOpPMaumio
B chepe VMK-TexHonoruim n oueHn-
BaTb WX BAUSIHNE HA IKOHOMMUYE-
CKYI0, TeornofITUYECKYIO, KyNbTyp-
HYl0, 0OLLIECTBEHHO-MOIUTUYECKYIO
cuTyaumio B CTpaHe 1 Mupe, aHa-
M3MPOBaTb HOBATOPCKYIO Meparo-
rMYeCKyl0 TEOPUIO C MPUMEHEHNEM
NK-TexHoNormnn, cuctemaTtmanpo-
BaTb MOJyYEHHbIE 3HAHWS N TPaHC-
dopmMmnpoBaTb UX B CBOEV negaro-
rmyeckon pesrtenbHocTu. [Mpeob-
NajanWwmmMmn ABASIOTCS MOTUBHI,
Hocsawme rnobanbHbIA NPOCBETU-
TENbCKNI XapakTep (COOTBETCTBME
COBPEMEHHbIX Mefarornyeckmx KoH-
Luenuuini BbiI30BaM COBPEMEHHOTO
obLecTBa).

IMTPEITOJJABAHUE NTHO®OPMATUKU
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OnbiT. MNMpodeccnoHanbHble Aen-
CTBMSA LenecoobpasHbl KOHUENTY-
anbHbIM OCHOBaM COBPEMEHHOro
06pa3oBaHusi. CNOCOBHOCTb CTPOUTL
oOpas3oBaTesibHy TPAEKTOPUIO, OT-
BEYaloLLYI0 LIeHHOCTHO-CMbIC/I0BbLIM
BbI30BAM COBPEMEHHOro 00LLEeCTBa.
MpeobnapaloT no3HaeaTesibHbIe MO-
TMBbI 1 MOTVBbI CAMOPA3BUTUS, Ha-
npaBfeHHblE Ha MPOCBETUTENLCKYIO
[EeATeNnbHOCTb

lpakcnonornyecknii KOMMIOHEHT — NPEAMETHO-NPaKTn4eckas u pegieKkCUBHO-0LIeHOYHasi COCTaB/soLLme

3HaHue ncuxonoro-negarornyecknx 3HaHue npakTn4ecknx acnekTtoB

OCHOB npumeHeHus WUKT B npo-
deccrmoHanbHO-Negarornyeckom
nesitenbHocTU. BasoBble 6eccuctem-
Hble 3HaHWe CTaHJapPTOB 3ProHO-
Muyeckmx TpeboBaHui Npu opra-
HM3aumm y4ebHOro npotiecca ¢ npu-
MeHeHnem NK-TexHonorum.
Ymerune npumerats NK-TexHonornm
B 06pa3oBaTensHOM npoLecce. Yme-
HMe paboTbl ¢ MHGOPMauven orpa-
HUYMBAETCS MaTepManom y4ebHu-
KOB (y4ebHuka).

OnbIT onpenensieTcs nNpodeccuo-
HanbHO-MNeJarornyeckon aesTenb-
HOCTbIO, OrpaHMYEHHOU Y4EeOHbIM
maTepuanomMm 6e3 noHumaHus ero
KoHuenuuu. MpocTaa TpaHcnaums
3HaHW1, YaCTUYHOE OCO3HAHWE CO-
nepxaHusa nidopmaumm. CamocTo-
ATeNIbHOE YCBOEHME 3HaHW Ocy-
LLEeCTBASIETCS TONbKO B CTaHOApT-
HbIX CUTyaumsx (Mo, pyKoBOACTBOM
HaCTaBHWKA, MHCTPYKLUN)

B cepe MHPOPMALMOHHBIX TEXHO-
JIOrNA, yCnewHbIX aBTOPCKUX Me-
TOOMK B NMefarormiyeckon aesresb-
HOCTW, NEepPeaoBOro nearornyecko-
ro onbiTa, nepenosbix MK-TexHoso-
rmin B cdepe obpasoBaHus, ncu-
X0J10ro-nefarormMiyeckmux OCHOB Npu-
meHeHuns UKT B npodeccmoHansHo-
rnenarorMyeckon AesTensHOCTH, CUC-
TeMbl CTaHAAPTOB 3PrOHOMUYECKMX
TpeboBaHWiA NPy OpraHn3aummn y4eo-
HOro npouecca ¢ npumeHeHnem NK-
TEXHONOIMMM.

YmeHune aHanM3npoBaTb YCreLUHbIN
negarorm4yecknin onbIT, aBTOPCKME
meToaukn, nepenosbie MIK-TexHo-
norum 1 TpaHcHOpPMUPoBaTbL UX B
CBOEN neparornyeckon gesresnb-
HOCTK, NnpuMmeHaTb MK-TexHonornn
B 06pa3oBaTenbLHOM Mnpouecce C
YYETOM MCUXOSIOr0-Neaarormyeckmx
0co6eHHOCTEN MNaaLLnX LLKOSbHN-
KOB 1 9PrOHOMUYECKNX TPEOOBAHWI
DNS HUX.

OnbIT onpepensieTca nNpPodeccmo-
HaNbHO-Meaarorn4eckon aeaTenb-
HOCTbIO, HANPaBIEHHOM HA 1U3yye-
Hue pa3nunyHbix YMK 1 noHumaHne
VX KOHLEeNTyasnbHbIX OCHOB. Kowm-
OVHMpOBaHME Pa3fINYHbIX TEXHO-
nornin nNpu nogadye wnHdopmaunn
(vHdopmaumsa n cnocob ee nopa-
41 COpPa3MeEpPHbI), NPY 3TOM Coaep-
XaHve nHdopmaumn npakTnHeckn
MONHOCTBLIO 0Co3HaeTcsA. CamocTosi-
TenbHOe NPYMEHEHME 3HAaHNI OCYy-
LLEeCTBNAETCH Kak B CTaHAAPTHbIX
cuTyaumsix, Tak 1 Npu HeaHa4nTesb-
HbIX Bapuauunsix yCloBUi Ha OCHO-
BE MCMOJIb30BaHUs1 06LLMX peko-
MeHAaLNN 1 3BPUCTUK

3HaHue OCHOBHbIX 0Opa3oBaTesib-
HbIX KOHUenuun. N3yvyeHne nepe-
[0BOro Hay4HOro 1 Neaarornyecko-
ro onbita B chepe VKT-TexHonormmn
(nonck nHdopmMaunm Ha Hay4HbIX
KOH(EPEHUMSAX, B HAYYHbIX XYPHa-
naxuvnp.).

Ymenune. BHepopeHve MHHOBAUMOH-
HbIX TEXHONOrMIA B 06pasoBaTtesib-
HbI Npouecc. CNocobHOCTbL Npo-
BOOMTb KONMYECTBEHHbI aHanm3a
3pDEKTUBHOCTN BHEOPEHUST HOBbIX
TEXHONOMMN, HAXO0OUTb U NCNpPaB-
naTb owmnbku. BnageHne nHterpa-
TUBHOW METOAMKOM NCMOb30BaHNSA
WKT-TexHonornn npu dopmuposa-
HUW ONOAKTUHECKUX CPeacTB, opra-
HU3aunKn pasnmyHbIX GOPM 3aHATUIN
TPaOVLMOHHOM KACCHO-YPO4YHOMN
CUCTEMbI OBYHEHUS.

OnbiT. [NONHOE 0CO3HaHWE copep-
XaHus 3HaHui. CaMmocTosATENbHOE
MCMNONb30BaHNE 3HAHWIA OCYLLECTB-
NSIETCS B Pa3/INyHbIX YCIOBUSAX HA
OCHOBE CaMOCTOSTENbHOrO uene-
06pa3oBaHuns, NOCTPOEHUS COOCT-
BEHHbIX NPOrpamMm negarorn4eckomn
LEeATeNbHOCTY, @ TaKKe Ha OCHOBE
M3BECTHbIX NpPOrpaMm B CUTyaum-
AX CO 3HAYMTENbHON BapnaTUBHO-
CTblO YCNOBUA

lpogeccrnoHanbHO-IMYHOCTHbIVE KOMIIOHEHT — ICUX00rnyeckasl Coctas/isioLas

3HaHune 06 0CoBEHHOCTSX BNUS-
HUa MIK-TexHonormnm Ha ncuxude-
ckue mnoaHaBaTesibHble MPOLECCHI
1, Kak NpaBufio, oTpuuaTesibHoe
OTHOLWIEHME K MPUMEHEHWNIO KOM-
NblIOTEPHbLIX CPeaCTB B 06pa3oBa-
TEeNbHOM npoLecce

3HaHne 06 0coBEeHHOCTAX BNMSA-
Hus NK-TexHonornm Ha ncuxmye-
ckue rnosHaBaTeslbHble MPOLECCh
1 UX NPUMEHeHVe ANs NOBbILLEHNs!
NPON3BOANTESNILHOCTU, YAOBNETBO-
peHns NpodeccnoHanbHOro No3Ha-
BaTesIbHOro MHTEpeca

3HaHue. /I3y4yeHne nepenoBoro
Hay4HOro 1 NeaarorMyeckoro onbiTa
B chepe UK-TexHonormin u BHea-
peHVe KOHLIeNTyasbHbIX OCHOB pas-
BUTUS NMCUXNYECKUX MO3HaBaTESb-
HbIX MPOLLECCOB Ha NpPakTuKe, pas-
paboTka TEOPETUYECKNX OCHOB O
cnocobax co3daHns 30Hbl NCUXO0-
normnyeckoro komdopTta B npodec-
CUOHAJIbHOW AESATENIbHOCTY
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YmeHnue. Vicnonb3oBaHue NK-Tex-
HONOrNI Anst AEMOHCTpaumn mate-
puana yyebHuka (y4ebHuKoB). Jlny-
HOCTHbI 1 NPODECCHOHANBHBIA POCT
He CBSA3aH C ucnosnb3osaHnem NK-
TEXHONOMMN oNs yBeNnYeHns agd-
GEKTMBHOCTU NO3HABATESbHBIX MPO-
ueccos. NpodeccnoHansHble Tpe-
60BaHWs orpaHnyeHbl GopMasbHbIM
BbIMNOSIHEHNEM TPYAO0BbIX QYHKLNA
(NpoBeaeHVEe YPOKOB, 3arofIHEHME
XypHana un ap.).

OnbiT. OTCYTCTBUE XENaHus oby-
YyaTbcs 1 paboTaTb No cneumanb-
HOCTW, HE MOHMMaHWE OCHOBHOW
obpasoBaTefibHOM uenn n Mmecrta
yuntenss B y4yebHOM npouecce.
Pednekcusa npakTnyeckn oTcyTcTBy-
€T, NpodeccuoHanbHble 4ENCTBUS
TOPUTMMYHBI M @BTOMATU3MPOBAHbI

YmeHue BbIOVpaTh 1 UCNONb30BATbL
adppekTnHble UK-TexHonornm B
npodecCcrnoHaNbHOM AeATENBHOCTH,
HeobGxoaAuMble ONS MOBbILEHUS
COOCTBEHHOW TPYAOCNOCOOHOCTY,
aKTMBHOCTW MO3HaBaTeNbHbIX NPO-
ueccos. lNMpodeccunoHanbHble Tpe-
6oBaHNs CBsi3aHbl C CamMOpas3Bu-
TUEM, MOBbLILLIEHNEM YPOBHS MpPO-
deccmoHanbHbIX 3HaHWA, pacLun-
PEHNEM VHTENNEKTYasNIbHOIro HGaraxa.
OnbIT. HaueneHHOCTb Ha negaro-
rMYecKylo AeaTeNlbHOCTb U caMo-
obpasoBaHue. OnbIT onpepenseT-
Cs1 CMOCOBHOCTLIO aHANN3NPOBaTb
1 KOppeKTMpoBaTb COOCTBEHHbIE
npodeCccnoHanbHO-IMYHOCTHbIE,
NcKXosIornyeckme 0COBEHHOCTH, pac-
CMOTPEHHbIE CKBO3b MNPU3My NpPO-
deccruoHanbHOM AeaTenbHOCTH,
B TOM 4yucne cpegcreammn NK-tex-
HONOrnMn

Ymenune. BnapgeHve (B TOM yncne
anpobupoBaHne) NHTerpaTUBHOM
MeToaMKoOn mncnonbdosaHna WK-
TEXHOJIOrNiA, HEOBXOOAMMbIX A1 Pa3-
BUTMS MO3HABATENbHOMO UHTEpPE-
cay Mnaglux WKONbHUKOB. Ond-
depeHUNpPOBaHHbIA Noaxon npu
BHEOPEHUN NHHOBALMOHHbIX TEX-
Honorun. NpodeccunoHanbHble Tpe-
OoBaHMs pacnpoCTpaHsAlOTCA He
TONbKO Ha MOBbILLIEHME COOCTBEH-
HOro NPOgECcCUOHaNIBHOr0 YPOBHS,
HO M Ha MOMUCK CnocoboB pasBu-
TUS N NIMYHOCTHOIO POCTA LUKOSb-
HUKOB.

OnbIT. HaueneHHOCTb Ha negaro-
rMYeCKylo [OesiTeNbHOCTb, CamMoob-
pa3oBaHve, obpas3oBaHue U pas-
BUTME LLKONbHMKOB. CNOCOBHOCTL
NPOBOAUTL KOSIMYECTBEHHbBI aHaNN3
3dDHEKTUBHOCTM BHELPEHNS HOBbIX
TEXHONOMMN, HAaXO0OUTb U NCNpPaB-
NSTb OLUINOKN

KOMMyHI/IKaTMBHbIﬁ KOMIIOHEeHT — rpoueccyasibHO-JINYHOCTHas coctasidolias

3HaHune o cnocobax opraHnsaumm
nejarormyeckoro B3avMOAENCTBUst
[ocTaTtoqyHo dopmanbHbl U orpa-
HUYEHbl HECKONBKMMWN TEXHONOM M-
amn (UK-TexHonorun, TpaguumoH-
Hble TEXHONIOMNN, TEXHONOMN YPOB-
HeBon gunddepeHumaumn, rpyn-
NoBble TEXHONOrNK).

Ymenune. Ctpontcs No npuHUmMNy
«KaK yMelo, Tak 1M pacckasbiBalo».
B3aumopgencTene B Manbix rpynnax
CTPOUTCS MO TAKOMY X€E NMPUHLMMY.
OnbIT. Pednekcnuss KOMMYHUKATUB-
HOr0 KOMMOHEHTa MpPaKTU4eckn OT-
CyTCTBYET, CBOAUTCS K psigy Tpe-
60BaHuIN NpakTuyeckn 6e3 obpaT-
HOW CBA3N

3HaHue OCHOB MNeaarornyeckoro
MacTepCTBa, TEOPETUHECKUNX 1 NMPAK-
TUHECKMX acnekToB B cdepe VH-
HOPMALMOHHbBIX TEXHONOMMIA, HEOO-
XO0anMbIX ans adheKTMBHOIO neaa-
rorn4eckoro B3aMmMoaencTemg.
YmeHumne noCcTynHo nanaratb HOBbIN
Marepwuasn, B TOM YnCe Nnonb3yscb
cpeacteamn NK-texHonoruia. Mpo-
deccroHanbHble TpeboBaHUS (BHYT-
PEHHSAS MOTMBALMSA) OCHOBaHbI Ha
HEeobXoOMMOCTN Hanaautb 3ddek-
TUBHbI Negarornyeckuii NPoLecc.
OnbIT OnNpenensieTcss CrnocobHO-
CTblO aHaNM3NPOBaTb N KOPPEKTUN-
poBaTb B3aMMOAENCTBUSA B rpymn-
nax, B TOM 4ucCfle ManblX, U KOn-
NieKTuBax CpeacTsaMm U MetToaa-
MW, U3NOXEHHbIMW B 0OLLEAOCTYM-
HbIX Y4€OHbIX MCUXON0ro-neagaro-
rMYECKMX NCTOYHMKAX

3HaHue. /13y4eHne nepenoBoro
nefarornyeckoro oneiTa B Teopumn
negarormyeckoro MacTepcTea, Cro-
coboB (Npexnae Bcero umdpoBbIx)
3ddEKTUBHOro Negarornyeckoro
B3aMMOLENCTBUA, NCCNen0BaHUSA
GYHKUMOHMPOBAHNSA MasbIX Fpynn
KONIMYECTBEHHLIMU METOAAMMU.
YmeHune npoBoauTb NCCNEA0BaHUS
DYHKLMOHMPOBAHUSA MasbIX Fpynn
KONMYECTBEHHbIMN METOAAMW CPEA-
ctBamu UKT. BnageHue (B TOM
yrucne anpobupoBaHve) MHHOBaLW-
OHHbIX CMNOCOH0B KOMMYHMKATUBHOM
cocTaBnsiowen obpasoBaTenbHO-
ro npouecca.

OnbIT ONpeaensieTcs CrocoBHOCTHIO
aHanM3MpoBaTb M KOPPEKTUPOBATb
B3aMMOLENCTBMSA B rpynnax, B TOM
yucne manblx, U KOMNeKTMBax, uc-
nonb3ys nepenoBor negaroruye-
CKWIA OMbIT, COMPSXXEHHBIN C 0bLLe-
M3BECTHbIMWN crnocobamMn KOMMY-
HUKATMBHOIO BO3AENCTBUS

Brinenennsie Hamu ypoBHH MKT-koMneTeHTHOCTH 00yCIOBIEHBI HAOOPOM
KOMIIETEHIIHH, KOTOPBIE XapaKTEepU3yIOT KadeCTBEHHBIH, 000CHOBAHHBIN ITEPEX0/T
Ha 0oJjee BBICOKMI YpOBEHb FOTOBHOCTH B OCYIIECTBJIECHUHU MpPO(eCcCHOHATBHON

JACATCIIBHOCTH.

3akioueHue. B cratbe paccMOTpEHBI aKTyallbHbIE HAa CETOAHSIIHUI JIeHb
Bompockl, kacatomuecs: pa3Butus NKT-kommereHTHOCTH OyayImIMX yuuTeneu
HAYaJIbHBIX KJIACCOB CPEACTBAMHU IUCLUIUIMH MareMaTudyeckoro nukna. IIpen-
ctaBieHa mojens pa3Butus MKT-komneTeHTHOCTH, OCHOBaHHOW Ha MH(pOpPMAIIH-
OHHOHM TPaMOTHOCTH, 0a30BBbIX MPHUHIIUIAX HHPOPMAIMOHHOTO B3aUMOACHCTBHUS.
Mopnens onpaBabIBacT ce0sl Ha MPAKTHKE, OJHAKO HYXKIAeTCsS B JAbHEHIIIEM HC-
CJIEJOBAHUM U CTATUCTUUECKOM IIPOBEPKE.

IMTPEITOJJABAHUE NTHO®OPMATUKU
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Abstract. Problem and purpose. The article is devoted to the problem of the formation
of ICT competence in future primary school teachers. In the context of global mass communi-
cation, the most valuable resource today is the ability to analyze, systematize, and interpret
information. Global informatization naturally affects the education process and the main task
of the education system is to identify current trends in the development of society and intro-
duce pedagogical technologies into the educational process that form positive experience and
reflect modern social changes, leading the educational process into an ordered, controlled sys-
tem. The aim of the study is to find effective ways of manifesting information activities,
building a model that promotes the development of ICT competence in future primary school
teachers by means of mathematical cycle disciplines.

Methodology. During the study, an analysis of approaches to the creation of educational
models was carried out, ways of developing ICT competence of future primary school teachers
by means of mathematical cycle disciplines were revealed. The main conceptual idea of the model,
contributing to the solution of the didactic problems (epistemological, axiological, praxeolo-
gical, professional-personal, communicative), is the reflection of mathematics in the information
field as an instrument of humanization of the modern information society and personality.
The basic aspects of fragmented subject modeling of pedagogical reality is the application of
an integrated approach to the conceptual, criteria and quantification of the model.

Results. A model for the development of ICT competence of future primary school
teachers has been developed. The technological component of the model is disclosed, the cri-
terion component of which is represented by the matrix of conjugation of levels (elementary,
sufficient, advanced) and components of ICT competency (epistemological, axiological, pra-
xiological, professional-personal, communicative). Each component is revealed through the prism
of knowledge, skills and experience.

Conclusion. The developed model for the development of ICT competence of future
primary school teachers by means of the mathematical cycle disciplines justifies itself in prac-
tice and needs further research and quantitative analysis.

Keywords: ICT competence, model, pedagogical modeling
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UcKycCTBEHHbIN MHTENMNEKT KaK KOMMOHEHT
MHHOBALMOHHOIO coaepXXaHusa oowiero oopazoBaHuns:
aHaNn3 MMPOBOIoO OMNbITa U OTE@YECTBEHHbIE NepPCNeKTUBLbI

A.P. CaapixoBa, U.B. JleBuenko

MocKOBCKUI TOPOACKOH NeJarorn4eckuii yHUBEPCUTET
Poccuiickas @edepayus, 127521, Mocksa, yn. lllepememvescras, 29

AunHoTamms. [lpoonema u yens. PaccMmaTpuBaeTcss MUPOBOM OTBIT BHEJPEHHST HCKYCCTBEH-
HOTO MHTEIUIEKTA B CHCTEMYy OOpa30BaHMS IIKOJBHUKOB. Llenbio omuchBaeMOro mccienoBa-
HUS SIBJISIETCS BBISBJICHHE OCOOCHHOCTEH paccCMOTPEHHsI MCKYCCTBEHHOTO MHTEJUIEKTa Kak
KOMITOHEHTa COJEpXKaHUsI 00pa30BaTEIbHBIX CHCTEM B OTAENBHBIX CTPaHAX MHpPa U BO3MOXK-
HBIX ITOJXOI0B K O0YYIEHHIO OCHOBAM MCKYCCTBEHHOTO HHTEIJICKTA B POCCHUCKUX IIKOJIaX.

Memooonozus. B mporecce uccnenoBaHus ObLT UCIIONB30BaH KOMIUIEKC METOJIOB, TAKUX
KaK aHaJIU3 HH(GOPMAIIMOHHBIX PECYPCOB M HOPMATUBHBIX TOKYMEHTOB, 00O0IICHNE U CHCTE-
MaTHU3aIus TpophecCHOHATLHO-TIEIarOTMYECKOT0 OMbITa, pedIeKcHsl CoAepKaHus cHopMUpo-
BAHHBIX 3HAHUI.

Pezynomamul. BeisiBIeHBI 0COOCHHOCTH BKJIFOUEHHS UCKYCCTBEHHOIO UHTEJIEKTA B 00pa-
30BaTCJIbHBIC CUCTEMBI OTACJIbHBIX CTPaH MUpa U 0003HaYEHBI pasiinind B IoAxXoaax K Iponec-
Cy oOydeHHs 3JIeMEHTaM HCKYCCTBEHHOT'O MHTEIUIEKTa Ha COICP)KaTeIbHOM M OpraHM3allMOHHO-
METOJMYECKOM YPOBHSX. Pe3ysbTaThl HCCIea0BaHNs TTO3BOJIMIIN HANTH TTOIXOABI K 00y4YEHHIO
yUaIIUXCsl POCCHHMCKUX IIKOJI OCHOBAM MCKYCCTBEHHOTO MHTEIUICKTA.

3axnrouenue. IlokazaHo, 9T0 BONPOC BKIIFOYCHHS UCKYCCTBEHHOTO MHTEIICKTa B 00-
pa3oBaTelIbHbIe CUCTEMBI Pa3JIMYHbIX TOCYIapCTB HAXOANUTCS B CTAJAUH pa3pabOTKH M MPOEK-
TUPOBAHUsI, OCHOBAHHBLIX Ha PAa3JIMYHBIX NOAXOdaX. BI)ISIBJ'IGHO, YTO CCroaHA I/ICKYCCTBBHHLIﬁ
MHTEJUICKT Yarie BCEro pacCMaTPHBACTCS KaK CPEICTBO OOYUCHHS IIKOJIFHUKOB, a HE KaK 0OBEKT
WX M3y4YeHHs. Pe3yapTaThl IPOBEICHHOTO UCCIECOBAHNS TO3BOIHIH MIPEIIOKHUTH OAXOIBI K
00YYIECHUIO OCHOBAM MCKYCCTBEHHOTO MHTENJICKTA B 00IIe00pa30BaTEeIbHOM MIKOJIE, pean3a-
IIUSI KOTOPHIX IAal0T BO3MOXKHOCTH aJalTHPOBATH CoAep)kaHHe YIeOHOTO Mareprayia K BO3-
pacTHBIM 0COOEHHOCTSIM HIKOJIBHUKOB, OMPEACTUTh CHCTEMOOOPa3yIoNIie 3HAHUS U YMCHUS,
a TaKkXKe MOBBICUTH 3P (HEKTUBHOCTH NPO(HECCHOHANBHOM NesTEIbHOCTH YUUTEId HHPOpMATH-
K1 00111e00pa30BaTEeIBHOM IKOJBL.

Kaio4yeBble cjI0Ba: HCKYyCCTBEHHBIH MHTEIDICKT, IIKOJNBHBIN Kypc WHPOPMATHKH, 00-
iee 00pa3oBaHue MIKOJIBHUKOB, METOJIMKA 00yUeHHs WHPOpMATHUKE, HU(PPOBbIE TEXHOJIOTHH

ITocranoBka npo0dJembl. B HacTosiiee BpemMsi TUIAKTUYECKUE SIIEMEHTHI U3
oOnactu uckyccTBeHHoro uHrerviekra (M) He Hanwmm cBoero oTpaskeHus B 00paso-
BaTeJIbHBIX CTaHAapTax (eAepabHOTO YPOBHS JUIsl BCEX CTylNeHel olrero odpa-

© CanpikoBa A.P., Jlepuenko 1.B., 2020
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30BaHMA B Halel crpane. B To xe Bpemst U, sBIsroIuiics BaKHbIM HAIIPaBICHUEM
TEOPETUUECKUX W TPUKIIATHBIX pa3paboTOK B 00JacTH MH(POPMATHKH, CYITIECTBEHHO
npeodpas3yeT yClIOBHs Tpy/a U )KU3Hb COBPEMEHHOr0 uenoBeka. [Tockonbky mpo-
1ecchl uHTerpanuu TexHojorud MM B pasnuunbie 00JaCTH AEATEIBHOCTH YEIIO-
BEKa YXKE€ COBCEM CKOPO MOTPEOYIOT OT CHEIHAIMCTOB JIF0OBIX Mpodeccuit komre-
TeHINH, cBI3aHHBIX ¢ MM, TO HeoOX0auMO HAWTH MOAX0AbI K BKIoueHno MU B
coJiep>kaHre 00pPa30BaHMSI ITKOJIBHUKOB.

st periernss 0003HAaYEHHOM TPOOIEMBbI HEOOXOIUMO OTPEACIIUTh KOHIIETI-
TyallbHbI€ OCHOBBI OOy4YeHHs MIKOJLHUKOB B obnactu MU, agantupoBath copaep-
KaHhe y4yeOHOro Marepualia K BO3PacTHBIM OCOOCHHOCTSM y4Yaluxcs U HOopMa-
THUBaM y4eOHOTO BpeMEHH, ONPEAETUTh (PyHIaMEHTAIbHbIE CUCTEMOOOPa3yIoIIHe
3HAHUSA U YMEHHUS, BBIIBUTH U PEAIN30BaTh MEXKIPEIMETHbIE U BHYTPUIIPEIMET-
HBIE CBSI3U, OMHCATH Mpolecc GopMupoBaHust 000OIIEHHBIX CIIOCOO0B UH(POpPMa-
[IUOHHOM eITeTbHOCTH TpH 00ydennn ocHoBaM U [1].

NN sBasieTcs TUHAMUYHO Pa3BUBAIOLIMMCS HAyYHBIM HAIpaBJICHHEM, OT-
JUYAIOIIUMCS OOJIBIIMM YHCIIOM COCTABIISIOLINX, CPEIN KOTOPHIX aHAINU3 JAHHBIX,
NpeCTaBICHUE 3HAHMI, MPUOOpETeHNE 3HAHUN, MOJEIMPOBAHUE PACCYKICHUH,
MalIMHHOE 00y4YeHHue, MPUHITHUS PelleHuH, yIpaBleHue MpoleccaMu U cucTeMa-
MU, UHTEJUIEKTYyalbHbIE CUCTEMBI U T. 1. B Poccum BaHOCTh pa3BUTHSI UHIYCTPUHU
WU nomyepkuBaeTcst Ha TOCYTapCTBEHHOM YPOBHE, OCHOBHBIM YCJIOBHEM TaKOTO
pa3BuUTHA TpU3HAETCs 0Opa3oBanue B obiactu U [2].

JIi1s BBISIBIIEHUST BO3MOXHBIX MOJIX0J0B K 00ydeHuto ocHoBam MU B poccwmii-
CKHUX IIKOJIaX pacCMOTPUM ONBIT npenogaBanus UM B Begymux cTpanax mMupa.

Ecmu B Hamreli ctpane ooydenue anemernTam MU B mikonax 6epeT cBoe Havaio
enie B MpouuioM Beke, To B wxonax CILIA npenonaBanue MU kak oaHOU U3 co-
CTaBJISIOIINX JUCIUIUTMHBI computer science (KOMITbIOTEPHBIE HAyKH) paHee He Tpe-
nycmarpuBanoch. CeronHs e aneMeHnTsl MM B aMepuKaHCKUX IIKOJIAX MOTYT U3Y-
4aThCs B CTAPILIUX KIJIACCAX, HO MO BBIOOPY B paMKaxX MEXIUCIMILIMHAPHOTO Kypca.
CrnemyeT OTMETUTh, YTO aMEpPUKAHCKAsl IIKOJIbHASI MOJENb OOYUYCHHS dJIEMEHTaM
WU npenycmarpuBaeT akIeHT Ha MPAKTHUECKYIO IESTeIbHOCTh HIKOJIbHUKA B CBETE
nenarorunyeckou reopuu [x. pron.

B nocnennee BpeMs B aMepUKaHCKUX IIKOJIaX BO3POC MHTEPEC K U3YyUEHUIO
POOOTOTEXHUKH W MPOrpaMMHUpPOBaHMs Kak riardopmbel uzydenus MU, a cpencrea
N ucnions3yroTcs 11 MOTHBALMKM K M3YYEHUIO KOMIIbIOTEpHBIX Hayk. [Io mHe-
HUIO aMEPUKAHCKUX HMCCIIEIOBATENEH, 3TO MO3BOJISET JaTh MPEICTABICHUE IIKOJIBHU-
KaM 00 yCJIOBUSIX COIMAIbHOM M MpodeCCHOHAIBHON AESITETbHOCTH B COBpEMEH-
HOM MUpe, OPMHUPOBATH Y yUYaIlIUXCsS YMEHUE aJleKBaTHO MCIIOJIb30BaTh CPEICTBA
NU, oOcyxknarh ¢ y9amyMHCs ITHIECKHE acTIeKThl uX npuMmeHeHus. B 2018 roxy
Acconmanueit o passututo M1 (AAAI) u Acconmanmeit yunurteneit uanpopmaTu-
ku CHIA (CSTA) 6suta copmupoBana padouas rpynmna AI4K12, koropas chop-
MYyJIHpOBaJia TpeOOBaHUS K COJIEPKAHHUIO TIOATOTOBKY BBITYCKHUKA IIKOJbI, YKa3aB
TaKle OCHOBHBIC HAIMPABJICHUS ACSITEILHOCTU IIKOJIBHUKA, KaK WHKEHEPHUs 3HAHUI
u Data Mining, OoJpIIe MaccuBbI JaHHBIX M 00ydeHue Helpoceteit [3; 4].

B 2019 rony B wkonrax Kumas OblT BBEIEHBI Ypoku 1mo oOyuenuio MU.
Jlns atoro Obuia moAroToBneHa cepust yueOHuKoB (10 TomoB) mo MU, B KOTOpBIX
paccmarpuBaercs ucropus paszsutus MU, paznuunsie Texnonorun MU, B Tom uuncie
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MHTEJJIEKTyaJIbHbIE CPEACTBA JUIsl paclIO3HABAHMS JIULL JIFO/IEH, aBTOHOMHOT'O BOX-
JeHusi, oOLIecTBEHHON Oe30macHOCTH U Ip. B paMkax ypokoB IUIaHHpyeTcs Ipo-
BOJIUTh MPAKTUYECKHE 3aHATHSA, HANPaBJICHHbIE Ha (POPMHUPOBAHUE MPEIMETHBIX
3HaHUH U pean3aIfio TBOPUECKUX CIIOCOOHOCTEH y yuammxcs [5].

CornacHo 3KCNIEPTHOMY MHEHMIO, WKOIbl AH2IUYU XapaKTEPU3YIOTCSl HEBBI-
COKHM ypOBHEM IpernojaBaHusi B 00J1acT HHPOPMATHKH, U yUalIUecs He UMEIOT
npenacraBieHne 00 ocHoBax B3aumoseicTeus ¢ N. Ilo MHeHUIO peacTaBUTENEH
napiaMmeHTckoro Komutera no Hayke U TEXHOJIOTHSIM, 00pa30BaTeIbHON CUCTEME
BenukoOputanuu He0OX0IUMO OTMEPATUBHO MEPECTPOUTHCS M MOATOTOBUTHCS K
peanusiM coBpeMeHHOro Mupa. OHU CUMTAIOT, YTO B LIEHTPE BHUMAHUS JIOJKHO
OBbITH OCBOCHHE YMEHHI, BOCTPEOOBAHHBIX HE TOJHKO B COBPEMEHHOW HayKe U Mpo-
M3BOJICTBE, HO U B OyaymieM. Ocoboe BHUMaHHE MpejiaraeTcsl yAeasiTh COBMECT-
HBIM IIPOEKTaM MIKOJIBHUKOB B 00JIACTH POOOTOTEXHUKH [6].

Enunoro noaxona x gopmupoBanuto copepxkanusi o0yuenus 6 wixonax I epma-
HUY HE CYIIECTBYET, MOCKOJIBKY Kaknast (penepabHas 3eMiIst MOXKET Ipeyiaratb CBOu
MepevyeHb MIKOJIBHBIX JUCIUIUIMH U X cojaepkanue. Hanpumep, B 5—7 knaccax
mucuumiuHa «OCHOBBI MH(POPMAITMOHHBIX TEXHOJOTHID MOXET MU3ydaThCs Kak
obs3aTenpHas, a B 8—12 kimaccax npeamer «MHpopMaTrkay mpenaracTcsi Ha BbI-
60p mkonpHUKaM [7-9]. OTMeTnM, yTo B ['epMaHuM BCs crcTeMa IMIKOJIBHOTO 00-
pa3oBaHus OPUEHTUPOBAHA Ha OYAyIIyt0 MPodEeCCHOHATBHYIO ASTETbHOCTD, HAUUHAS
¢ 5 xiacca, u usyuenue MM B ABHOM BuUJE HE NPELyCMOTPEHO.

B wxonax Mspauns npennaraiorcsi pa3aMyHble KypChl, HallpaBJIEHHbIE HA MOJI-
TOTOBKY IIKOJIbHHKOB B 00JIACTH SI3bIKOB M CHCTEM IPOrPaMMHUPOBAHMS, TIPOIPAMM-
HoW mHxkeHepun u TexHosnoruit MU [10]. Crapmeknaccauku oOydaroTcs paspa-
00TKe MPOrpaMMHOT0 00eCIieueH s, YTO BKIIOYAET B ce0sl pacCCMOTpPEHHE BOIIPO-
COB, CBSI3aHHBIX C UCKYCCTBEHHBIM HHTEJUIEKTOM, B TOM YHCJIE€ MalIMHHBIM 0Oy4e-
HueM. Takoe oOydeHHE peann3yeTcs MOCPEICTBOM PELICHHUs] KOMIUIEKCA aJrOpUT-
MUYECKHX 3a/1a4 (CIIENOM MOUCK, TTOUCK «JIEPEBHEB UTP», MAIIMHHOE 00YUEHHUE) C
WCTIOJIb30BaHUEM S3bIKa (DYHKIIMOHATLHOTO porpaMMmupoBanust Racket.

Nzyuenwne snementoB MU B wikonax Poccuu 6epet cBoe Havaso emie B XX BeKe,
HO UMEHHO CEeTOJIHSI OHO 00pesio 0cO0YI0 aKTyaJIbHOCTh B CBSI3U C HOBBIMU TPeOO-
BaHUSAMHU B 007acTH UH(POPMALIMOHHBIX TEXHOJIOTUH M CUCTEM K BBIITYCKHUKY OOIIe-
00pa30BaTeNbHOI IIKOJIBL, & TAKXKE C YPOBHEM U MEPCIIEKTUBAMH PAa3BUTHUS TEXHO-
norun MU, ee cpeacts. [1ockoIbKY OCHOBOM peanu3aliy dKCIEPTHBIX CUCTEM
CIIy>)KUT CO3JlaHKe 0a3 JaHHBIX M 3HAHUH, a OJHUM U3 CIIOCOOOB peann3anuu 06asbl
3HAaHUH MOKET CIIYXHTh JIOTUYECKOE MPOrpaMMHUPOBAHHUE, TO MEPBOHAYAIBLHO 00Y-
yenne ocHoBam MU uccnenosarenu B 3toM Harpasnenuu (C.I'. I'puropees, E.A. Epo-
xuHa, B.A. Kaitmun, H.JI. YrpunoBuu, A.I'. Illerones u ap.) CBSI3bIBaIM C PACCMOT-
PEHHEM 3KCIIEPTHBIX CHCTEM U SI3bIKA JIOTMUECKOTO MporpammupoBanus «IIpomor».
MLII. Jlarmuuk Tak e oTMedan Bo3MoxxHocTH uzydeHus UM B 6a30BoM Kypce uH-
¢dopmaruku [11].

Ceronus oOyuenue snementam MU B mikonax Haied CTpaHbl HE ABISETCS
00s13aTeNbHBIM U OCYIIECTBIISIETCS Yallle BCETO B CTApPIIMX KJaccaxX B paMKax o0y-
4YeHus1 B 00JacTH MHPOPMATUKY Ha yriyOJeHHOM ypoBHe. B xadecTBe mpumepa
MOXeET CITyKUTh yueOHo-MeTonnueckuii komruieke (YMK) manst yganmxest 11 kmacca,
npemiaraeMbiit aBTopamu M.A. Kanuaunaeiv 1 H.H. Cambuikusoit [12]. OcHoBHOI
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aKIEHT Y Pa3UYHBIX POCCHUIICKMX aBTOPOB 00pa30BaTEIbHBIX MPOrPaMM U y4eo-
HBIX MMOCOOMIT JenaeTcsi Ha U3yYeHUH NPEJCTaBICHUS 3HAHUM B MHTEIICKTYallb-
HBIX CHCTEMax, KOHKPETHBIX aJITOPUTMOB M HAa X MAaTEMAaTUYECKOM 0OOCHOBAHUH.
[Tpumepom citykuT 31eKTUBHBIA Kypc «HckyccTBenHblil unremekt» JIL.H. Achui-
koro [13].

Ceronnst B 00pa3oBaTeIbHOM MPOCTPAHCTBE CTPAHbI CTANIU MOSBIISATHCS MTPOEK-
Tl 10 UM 1151 IIKOJIBHUKOB, B paMKax KOTOPBIX CTAHOBUTCSI BO3MOKHBIM y3HAaTh
00 ycTpoiicTBe poOOTOB, MAITMHHOM OOYYEHUH W HEUPOHHBIX CETSX, BBIICHHUTD,
KakuM 00pa3oM IIKOJIbHBIE 3HaHUS (PU3MKM, MaTeMaTUKH, HHOOPMATUKU U OHOJIO-
THH CBSI3aHBI C UCKYCCTBEHHBIM MHTEIJIEKTOM, KaKue HOBbIE TPO(eccuu MOSIBITCS
B CKOPOM BpEMEHH, a Kakue yiayT B npouuioe. Tak, 6iarogaps o0pa3oBaTesbHO-
MY 3JIEKTPOHHOMY pecypcy «AKaJeMus UCKyCCTBEHHOTO0 MHTEUIeKTa» [14] mpo-
BOJUTCSl OOy4YEHHE W OPraHU3YyIOTCS COPEBHOBAHUS IS IIKOJBHUKOB C IIEIBIO
CTUMYJUPOBAHUS HHTEpeca K IUPPOBBIM TEXHOJOTUSAM, B TOM YHCJIE K OCBOSHHUIO
TEXHOJIOTMI UCKYCCTBEHHOT'O MHTEIUIEKTA, MAIIMHHOTO 00yUYEeHHs, aHAIIN3a OOJTBIINX
JAHHBIX U NpOorpaMMHUpoBaHus. B MOCKOBCKOM Neqaroru4eckoM rocyaapcTBEH-
HOM YHHUBEPCUTETE pealln30BaH NpoekT «Jlerckuii ynusepcurer MIII'Y», onno u3
HarpaBJIeHUH KOTOPOTO MPEACTaBICHO B BHUJE KPY)KKa MO MH(POpPMATHKE sl yda-
nmxcest 7-11 xmaccoB. B pamkax paboThl Kpy)KKa ydyallMMHUCS Ha yTIyOJIEHHOM
YPOBHE M3y4alOTCsl COBpeMEHHbIe HH()OPMAIIMOHHBIE TEXHOJIOTHH — OT POOOTO-
TeXHUKHU 10 cuctem MU [15].

B 10 e Bpems mponBrKeHHE UIeH OOy4YeHHsI B POCCHICKHMX IIKOJIAX 3Jie-
MEHTaM MCKYCCTBEHHOI'O MHTEJIEKTA SIBJIIETCS YAEJI0OM OTAEIbHBIX NHUIIMATUBHBIX
yUHTENIeH, 00J1aalomuX BHICOKOWM MOTHBAIlMEH K WHHOBAIMSIM B 0Opa30OBaHUH.
DTO MOATBEPKIAET U aHAIU3 PECypcoB OMOMMOTEKH MOCKOBCKOW SJEKTPOHHOM
mkossl (MOII), B KOTOpOW MOXKHO HAWTH JIMIIb HECKOJIBKO CIIEHAPHEB YPOKOB,
MOCBAIIECHHBIX 00yueHHI0 neMeHnTam UN.

TakuMm oOpa3om, U3MeHEeHUs1 TpeOOBAHU K BBIMYCKHHKAM IIKOJ H3-3a LIH-
poxoro BHeapeHus: TexHojoruit UM B paznuHbie 001acTH IESTETHHOCTH YeTIOBEKa
WHUIIMAPYIOT MTOUCK MOIX00B K 00yUeHHUI0 MKOJLHUKOB B o0mactu UU. [Tpuaem
B OTEYECTBEHHOH cHUCTEME O0IIIero 00pa30BaHusl HE JieTaeTcs YIOop JIUIIb Ha (POPMH-
pOBaHME MPAKTUYECKUX YMEHHUM 00YyYaroOmUXCs M0 UCIOJIb30BaHUI0 cpeacTB MU,
o0yuyeHHre HOCUT OoJiee akaJeMHUYECKUI U (yHIaMEHTAIbHBIA XapaKkTep.

MeTtoabl ucciieioBanusi. ABTOpaMy UCCIE0BaHKS ObUT OCYIIIECTBIIEH aHAIIN3
LIEJIOTO psiJia CTaTeH, IMKOJbHBIX YUeOHHKOB, yueOHO-METOIMUECKUX MOCOOUH, 00pa-
30BaTEJIbHBIX AIEKTPOHHBIX PECYPCOB U MHTEPHET-UCTOYHUKOB HA MPEIMET BbISB-
JIeHUs1 0OCOOCHHOCTEN 00y4YeHHUsI JIEMEHTaM HCKYCCTBEHHOTO MHTEJIEKTa B IIKO-
JaxX pa3IM4YHbIX cTpaH Mupa. K 4ucily UCronb30BaHHBIX METOI0OB MOKHO OTHECTH
CPaBHUTEJIBHO-IIEIarOTUYECKUM aHAIIN3, ONIPEACIIAIOIINN YPOBEHb TEOPETUYECKOU
Y TIPAKTUYECKON pa3pabOTKU MPOOIeMbl BKIFOUEHHS B COACpKaHue 00pa30BaHMs
JTUIAKTUYECKUX enuHuIl u3 odnactu MU, a Takke ypoBeHb OBIACHHUS YUal[IMH-
Csl YMEHUSIMU HCIIOJIb30BaHMSI 3HAHUU MpU pElIeHUH 3ajad A GOpMUPOBAHUS
00O00IIIEHHBIX CTIOCOOOB JESTENFHOCTH, TIOJHOLEHHON COLMATBbHO-TMYHOCTHOM pea-
mu3anuu [16; 17].

Pe3yabTaTrsl n 00cyxaenune. [IpoBeneHHOe uCCien0BaHNE MO3BOJISET CHE-
JaTh BBIBOJ, 4TO Borpoc o0yuenust UM B cucreme poccuiickoro oopazoBaHus He-
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JIOCTaTOYHO MCCJIEI0BAH U OCBEIICH B y4eOHO-MeToanyecKkoi tureparype. OnHo-
BPEMEHHO C 3TUM HMEETCsl OCO3HaHHE 3HauyuMocTu BHeApeHus MU B paznuunbie
BUJIBI JIEATEIBHOCTH 00111e00pa30BaTeIbHON CUCTEMBI, HAIPUMEp, B YPOUHYIO U BHE-
YPOUHYIO, IIPOEKTHYIO U HCCIIEIOBATENLCKYIO IeATebHOCTh. VIHTErpalys B MIKOJIb-
Hoe obOpaszoBanue TexHojoruu MM BozmoxHa O1aromapsi He TOJIBKO MPAKTUYECKO-
My MPUMEHEHHIO COOTBETCTBYIOIIMX COBPEMEHHBIX TEXHOJIOTUN B 00pa3oBaTeib-
HOW JeSITeTbHOCTH, HO U OCBOGHHUIO TEOPETUUYECKUX OCHOB TAKOTO MPUMEHEHUS,
YTO WHULUHUPYET HAXO0XJECHHE IMOAXO0I0B K oOyueHuio ocHoBam MU B pamkax
00111e00pa30BaTENBbHOTO Kypca HUHPOPMATHKY.

CeronHsi UMeeTcs BO3MOKHOCTh IPOEKTUPOBATH pa3InyHbIe 00pa30BaTEb-
HBbIE TPACKTOPUM LIKOJILHUKOB Onarojapsi BapuaTUBHOMY oOpazoBaHuio. [Ipu mpo-
E€KTUPOBAHHMH COJCP)KAHUs MIKOJIBLHOTO oOpa3zoBanus B obnactu M HeoOxomaumo
peanu30BBIBaTh CUCTEMHO-/IEATEIbHOCTHBIN, (PyHIaMEHTAIbHBIN U MEXIIpEeIMeT-
HBIM MOJAXOABI JUISl OBNAJACHUS IIKOJIbHUKAMU YMEHHS YUYUTHCS Yepe3 aKTHUBHYIO
y4eOHO-TI03HABATENBHYIO JIESITEIbHOCTh, (POPMHUPOBAHHUS UX TOTOBHOCTH K CHCTEMa-
TUYECKOMY 00pa30BaHUIO, aKTUBHOTO MCIIOJIb30BaHMsI BHYTPUIIPEAMETHBIX U MEXK-
NpeAMETHBIX CBs3el Kypca nHpopmatuku. Kpome 3Toro, He00X0 MO HAIOIHATh
y4eOHBI MaTepHuana TyMaHUTAPHOW COCTAaBJISIONICH, pacKPbIBaTh COIMATIBLHO-
ATUYECKUE ACTIEKThl UHTEJUICKTYyJIbHOU JesiTebHOCTH [ 18].

BapuaTtuBHoCTh 00111€TO 00pa30BaHus MO3BOJSAET, YUUTHIBAS MOJTOTOBKY
B 001acTu MHPOPMATUKU U MAaTEMAaTHUKH, NMPEIIOKUTH 00yueHne ocHoam U
y4auuMcsi OCHOBHOM IIKOJIbI HA OCHOBE MHTETPALIMU YPOUHOU U BHEYPOUHOU Je-
ATENBHOCTHU 10 Hpopmartuke [19].

®dopmMupoBaHue coiepkaHusl 00yUeHHsI OCHOBAM MCKYCCTBEHHOTO MHTEJUIEKTa
JIOJDKHO OBITH OCYILECTBJICHO MOCPEACTBOM HJIEH Nepexoja OT MHTEIUIEKTYalbHOU
JeATeTIbHOCTH YeJIOBeKa K ee aBTOMaTHU3alY C MTOMOIIBIO UCKYCCTBEHHOT'O MHTEILICK-
Ta. C 3TOM MO3UIMU HEOOXOIMMO PacCMaTpUBATh TUIAKTHUYECKHE AIIEMEHTHI OOIIIe-
00pazoBaTeIbHOTO Kypca HHPOPMATHKHA U ONPEACIIATh UX CBS3U C OOyYEHHEM OCHO-
BaM HMCKYCCTBEHHOT'O MHTEIUIEKTA. YTIOPSIOUMBAHHUE TUTAKTHUECKUX €IMHHUI IOJKHO
OBITH BBIMOJIHEHO C YYETOM MPUYMHHO-CJIEICTBEHHBIX BHYTPUIIPEIMETHBIX CBS3EH
UH(POPMATUKU U 00YUEHHOCTHIO IIKOJIBHUKOB B 00JIaCTH HH(POPMATUKH.

Copneprxkanue 00y4eHHUs OCHOBAM HCKYCCTBEHHOT'O MHTEJUIEKTa IIKOJIbHUKOB
JIOJDKHO CTaTh JIOTUYECKUM MPOJOKEHUEM PACCMOTPEHHUSI TAKMX BOIPOCOB 00IIIe-
o0pa3oBaTeNbHOTO Kypca HH()OPMATHKHU, Kak nHPOpMAIus U HHGHOPMAIIMOHHbBIS
MPOIIECChI, MPEACTaBICHUE U KOAWPOBaHUE MHPOpPMALUH, popMaTu3aus 1 Mo-
NeIMPOBaHKe, alTOPUTMU3AIIMS U IPOrPAMMHUPOBaHKE, alapaTHOE U IporpaMM-
Hoe o0ecrieueHre KOMIbIOTEepa, aBTOMATU3AIMs U COLIMAIbHBIE aCIIeKThl HH(OP-
MallMOHHOM 1eATeIbHOCTH.

Crnenyer mOA4epKHYTh, YTO 00y4YEHHE IMIKOJIBHUKOB OCHOBAM HMH(OpMAalMOH-
HBIX TEXHOJIOTU, B TOM YHCJI€ TEXHOJIOTHSIM UCKYCCTBEHHOT'O MHTEJUIEKTA, LIeJie-
coo0pa3HO peann30BBIBAaTh B paMKax 00I1e00pa3oBaTeIbHOTO Kypca HHPOpMAaTH-
KH, LEJTBI0 KOTOPOTO SIBISIETCsl (POpMUpOBaHHE HH()OPMAITMOHHON KyJIBTYPBI (BKITIO-
yasg (pPOBYIO TPaMOTHOCTh), CHCTEMHO-UH(DOPMAIIMOHHOW KapTUHBI MUpa, 00-
OOIIEHHBIX CIIOCOO0B MH(POPMAIIOHHON JESTETLHOCTH, YHUBEPCATBHBIX YI€OHBIX
JecTBUM 17151 paboThl ¢ HHQOpMAIIel, NHBAPUAHTHBIX YMEHHUI M HABBIKOB JISI
paboThI ¢ TEXHOJIOTHSAMH OYIYIIETO.
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3axmouenue. [TokazaHo, yto oOyuenue M B mikogax Mupa HaxOQUTCS Ha
HaYyaJIbHOM CTYNEHU CBOETO Pa3BUTHSI M OCYIIECTBISETCS HAa OCHOBE PA3IMYHBIX
noaxonoB. BersasieHo, yro ceroausa MU gaime Bcero paccMarpuBaeTcs B IIKOJIAX
KaK CpeJICTBO, a HE KaK OOBEKT M3yueHus. Pe3ynbTaTbl IpOBEJEHHOIO HCCIEN0-
BaHUS MO3BOJISIIOT MPEATIOKHUTD MOAX0/bI K 00YUEHHUIO IIKOJFHUKOB ocHOBaM WU
B paMKax YpOYHOW M BHEYPOUYHOM AESATEIBHOCTU MO MH(popMaTuke. Peammzamms
MPEJIOKEHHBIX MOJIXO/I0B TO3BOJISIET AaNITUPOBATh COJEp)KaHHe Y4eOHOro MaTe-
pHuana K BO3PACTHBIM OCOOCHHOCTSIM IIKOJBHUKOB, OMPEICIUTh CUCTEMO0Opasy-
IOLIHE 3HAHUS U YMEHUsI, TOBBICUTH Y(PPEKTUBHOCTH MPO(ECCHOHATBHON JIesTeNb-
HOCTH YYHUTEJISI HHPOPMATUKHU 0011e00pa30BaTeIbHON IITKOJHI.

[ToguepkHeM, YTO CETOAHSIIHUX IIKOJLHUKOB HEOOXOANMO U BOZMOXHO 00Y-
yath ocHoBaM MU B pamkax o011eo0pazoBaTeIbHOrO Kypca HH(POPMATHKH, TTOCKOIb-
Ky MpOLIECChl MHTETPALN TEXHOJIOTMH HCKYCCTBEHHOTO MHTEJUIEKTA B pa3IMYHbIe
o0JjacTu AESITETbHOCTH YeJOBEKa COBCEM CKOpPO MOTPEOYIOT OT CIEUHaINCTOB
T0OBIX Tpodeccuii KOMIIETEHIINH, CBA3aHHBIX C HCKYCCTBEHHBIM MHTEIIEKTOM.
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Abstract. Problem and goal. The article discusses the world experience of introducing

artificial intelligence into the educational system of schoolchildren. The purpose of this study
is to identify the features of the consideration of artificial intelligence as a component of
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the content of educational systems in individual countries of the world and possible approach-
es to teaching the basics of artificial intelligence in Russian schools.

Methodology. In the research process, a set of methods was used: analysis of infor-
mation resources and regulatory documents; generalization and systematization of profession-
al and pedagogical experience; reflection of the content of the generated knowledge.

Results. The features of the inclusion of artificial intelligence in the educational systems
of individual countries of the world are revealed and differences in approaches to the process
of teaching elements of artificial intelligence at the substantive and at the organizational and
methodological levels are indicated. The results of the study made it possible to find approaches
to teaching students of Russian schools the basics of artificial intelligence.

Conclusion. 1t is shown that the issue of including artificial intelligence in the educational
systems of various states is at the stage of development and design, which is based on various ap-
proaches. It was revealed that today, artificial intelligence is most often regarded as a means of
teaching schoolchildren, and not as their object of study. The results of the study made it possible
to propose approaches to teaching the basics of artificial intelligence in a general school.

Keywords: artificial intelligence, school course of informatics, general education of
schoolchildren, methods of teaching informatics, digital technology
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Abstract. Problem and goal. The article describes and substantiates the ways of solving
the problem of the lack of approaches to the integration of methodical systems for training
future teachers for International Baccalaureate programs based on the use of cloud technologies.
The need for such integration is due to the fact that the training of teachers for International
Baccalaureate schools involves professionals from various fields and organizations, including
foreign speakers. The purpose of the described study was to confirm the effectiveness of
the developed model of approaches to informatization of the system of training for future
teachers of International Baccalaureate schools.

Methodology. A pilot study consisting of two stages was conducted. At the first stage,
we worked with professors of the pedagogical university who are training future teachers for
International Baccalaureate schools. The second stage was carried out based on the formation
of two groups of students of the pedagogical university: control group (19 people) and experimental
group (17 people). In the experimental group, students were trained in the conditions of inte-
grated methodical systems of disciplines based on a specially developed model of approaches to
informatization of training for future teachers of International Baccalaureate schools.

Results. The study found that the integration of methodical systems using cloud technology
to organize joint work on training future teachers for International Baccalaureate schools con-
tributes to the effectiveness of the formation of professional competence of such teachers.

Conclusion. The effectiveness of the developed model of approaches to the integration
of methodical disciplines that form the basis for training future teachers for International Bac-
calaureate schools is experimentally proved.

Keywords: informatization of education, methodical system of training, integration,
cloud technologies, model, teacher training, International Baccalaureate

Problem statement. The modern world is characterized by the desire of socie-
ty to learn and develop throughout life. The current situation allows young people
to carry out this process not only at home but also in other countries of the world.

© Grinshkun V.V., Shunina L.A., 2020
This work is licensed under a Creative Commons Attribution 4.0 International License
sv https://creativecommons.org/licenses/by/4.0/
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There is no doubt that the International Baccalaureate (IB) programs stand out
among the educational systems that allow students to study at different levels in
different countries without any difficulties in mastering the program. Graduates of
International Baccalaureate schools usually have a good level of theoretical and
practical training, are ready to solve non-standard problems and can offer atypical
solutions in life situations. For the successful education of such graduates, peda-
gogical personnel with a certain set of competencies are required.

The study of approaches to teaching students and the work of teachers under
the International Baccalaureate programs was covered in their works by M.Y. Shney-
der, N.A. Usova, E.I. Nikonorova, K.E. Bezukladnikov, A.E. Pavlova, R. Brown,
E.B. Hacking, O. Halic, P. Grace and others [1-11].

A developing and renewing system of education and science needs teachers
who are ready for self-improvement, in both the subject area and mastering new
modern techniques and technologies, including information. Information techno-
logies are actively used not only in the educational process but also in the field of
monitoring and measuring the outcomes of education, in the scientific, methodical
and organizational activities of an educational institution. This topic is covered in
the works of I.B. Gotskaya, S.A. Bazhenova, S.G. Grigoriev, O.Y. Zaslavskaya,
A.Y. Kravtsova, [.V. Robert and other authors [12—16].

The specifics of the system of teacher training for International Baccalaureate
schools are such that it involves a large number of different professors, including
foreign ones. Such professors work in different departments of the university, in exis-
ting International Baccalaureate schools, are employers, scientists, practitioners,
etc. In these conditions, it is difficult to implement their methodical, terminologi-
cal, organizational and other relationships. First of all, this leads to inconsistency,
unjustified duplication and even contradiction of the created and implemented me-
thodical systems. In fact, different professors who are not fully connected with
each other work with one particular student — a future teacher; he studies according
to methodical systems that are not completely connected with each other.

Through the use of information technology, the possibilities for building
an individual learning path, organizing cognitive activities, and forming new ap-
proaches to teaching and learning have expanded significantly. Many of the ap-
proaches are based on the use of cloud technologies, which have proven to be
a convenient, affordable and reliable tool for organizing the educational process.
It has been suggested that cloud technologies have integration potential and can be
successfully used in organizing interaction between professors, while the organi-
zation of such collaboration can significantly expand and strengthen inter-subject
and meta-subject communications, contributing to the integration of methodical
systems, and positively affect the formation and consolidation of a wide range of
competencies and skills among teachers who implement the International Bacca-
laureate programs.

Method of research. In the course of the study, we analyzed the master's
program “International Baccalaureate: Theory and Technology” for the training of
teachers for the International Baccalaureate schools, implemented at Moscow City
University. This made it possible to identify some substantial fragmentation of
the academic disciplines, the information resources involved, and educational tech-
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nologies, as well as a weak relationship (or complete lack of relationship) between
some substantial blocks. This can lead to the impossibility of students applying
their existing knowledge and skills in the new conditions, as well as to the for-
mation of an incomplete idea of the subject being studied and a causal relationship
of events and processes that will accompany their future professional activities.

In the course of the study, we developed a model of collaboration between
professors of Moscow City University and other organizations involved in the trai-
ning of teachers for the International Baccalaureate schools that is based on the use
of cloud technologies (Figure 1).
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Figure 1. A model based on the use of cloud resources and services demonstrating the collaboration
between professors who train teachers for the International Baccalaureate schools

This model is based on the necessity to use cloud technologies which will
eliminate the disadvantages described above. Using a system of cloud resources
and services is a fundamental element for organizing work on the integration of
methodical systems and provides a solution to several important tasks.
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1. Organization of a stable and convenient communication between all the par-
ticipants of the educational process. That was previously impossible due to the lack
of integration into a single “physical” structural unit.

2. Storage and remote access to documents necessary for the organization of
the educational process. The possibility to organize joint work with them for pro-
fessors, including access to the resources of the library of methodical and norma-
tive materials of the International Baccalaureate through the portal www.ibo.org

3. Joint planning of events, timely informing, expanding the possibility of their
integration into the educational process, which will qualitatively expand the con-
tent and forms of educational activity.

4. Expanding the tools for the head of the educational program for the organi-
zation of interaction and informal communication with the teaching stuff.

Also, due to the organization of interaction between participants of the edu-
cational process, the quality and role of pedagogical practice and the interaction
process in the framework of the research work of the student have changed, in which
practice mentors, academic advisers and employers are now more involved.

Figure 2 demonstrates a general system of cloud resources and services se-
lected and structured during the study, which became the basis for the model of
integrating the work of professors and the formation of methodical systems.
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Figure 2. Systematization of cloud resources and services,
providing integration of methodical systems

Among the recommended cloud resources and services are Dropbox, Evernote,
Miro, Telegram, Microsoft Office Teams, Teamup and others. The cloud technolo-
gy toolkit expands the possibilities of interaction between professors for the inte-
gration of methodical systems not sequentially and once, but repeatedly and in those
combinations that are relevant at a particular moment, for specific professors and
groups of students, in accordance with specific goals and objectives. This allows
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to organize over-subject group or personal projects that play a special role in
the formation of the professional competence of teachers of the International Bac-
calaureate schools.

In order to evaluate the effectiveness of the recommended approaches, de-
veloped models and selected cloud resources, a pedagogical experiment was orga-
nized during the study. The research base is the department of informatization of
education of the institute of digital education of Moscow City University. The ex-
perimental verification is divided into two stages, the purpose of each is a sequen-
tial search for answers to two previously formulated questions.

Stage 1. Does the joint work of professors using cloud technologies contribute
to integrate methodical systems in the training of future teachers for the Interna-
tional Baccalaureate schools?

Stage 2. Does the integration of methodical systems increase the efficiency
of the formation of professional competence of teachers for the International Bac-
calaureate schools?

For the implementation of the first stage of the experiment, we selected three
subjects that are taught in the first semester of the first year of the above-mentioned
master's program. Professors who teach these subjects took part in the preliminary
survey, the purpose of which was to determine the initial idea of the respondents
in three areas:

— knowledge of the basic provisions of the IB system;

— knowledge of the capabilities of cloud technologies and the degree of their
use in their work;

— understanding of the necessity and possibility of integrating methodical sys-
tems in the training of future teachers for the International Baccalaureate schools.

Further work with professors during the semester was based on the results and
materials obtained during the study. Each of them was offered a set of selected cloud
resources and services, as well as guidelines for its use in order to ensure the inte-
gration of methodical training systems in three subjects. In particular, they were asked
to record in a free form the degree of use of the offered services in their joint work.

To implement the second stage of the experiment, three subjects taught in
the second semester of the first year were selected, an experimental (19 people) and
a control (17 people) group of students studying in the master’s degree program were
formed. The professors teaching the selected disciplines were offered an updated
set of cloud resources and services, guidelines for its use, and a diary of reflection.

Results and discussion. During the first stage of the experiment, a second
survey was held at the end of the semester, to reveal the opinion of professors on
the same categories of questions as at the beginning of the academic year. The com-
parative results of the preliminary and final surveys are shown in Figure 3.

The analysis of the results allows to state an increase in indicators in two of
the three declared areas of the survey.

The results of the first stage of the experimental verification prove that the joint
work of professors using cloud technologies contributes to the integration of me-
thodical systems in the training of future teachers for the International Baccalau-
reate schools. This conclusion indicates the validity and feasibility of the transi-
tion to the second stage of the experimental verification.

214 DIDUCTIC ASPECTS OF EDUCATION INFORMATIZATION



I'punmikyn B.B., Ulynuna JL.A. Becmnux PY/[H. Cepus: Ungpopmamuszayus oopazosanus. 2020. T. 17. Ne 3. C. 210-219

Before joint work After joint work

question 1.1 question 1.1
3

sy
N

question 2.3. question 2.2

Figure 3. Results of surveys of professors who train teachers
for the International Baccalaureate schools

At the second stage of the experimental verification, to evaluate the impact
of the integration of methodical systems on increasing the effectiveness of the for-
mation of professional competence of teachers for the International Baccalaureate
schools, the results of students from the experimental and control groups were ana-
lyzed. These results were obtained during the control examination of knowledge
in the selected subjects. A diagram that shows in comparison the value of the average
score for each of the subjects for the control and experimental groups of students
was constructed based on the obtained data (Figure 4).
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Figure 4. Performance of students of the experimental and control groups
in the selected subjects based on the results of the control examination

As the results of the control group, we used archival data of a qualitative eva-
luation of the formation of professional competence of students, provided by the pro-
gram course of each subject. This fact makes it impossible to determine the initial
index of professional competence development for the control group. Nevertheless,
we can state a clear increase in the average score for the experimental group, com-
pared with the control group for the same period.
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Conclusion. This research allows us to state that the developed model of

approaches to the integration of methodical training systems for future teachers,
as well as the selected and configured cloud resources and services, which are
the basis of the model, lead to an increase in the effectiveness of the formation of
professional competence of a teacher planning his pedagogical activities in schools
working under programs of the International Baccalaureate.
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OOnayHble TeXHONIOrMmM Kak OCHoBa
AN UHTerpauum CUCTEM NoAroTOBKU yuntenemn
ana wkon MexayHapogHoro 6akanaepuvara

B.B. I'punmkyn’, JI.A. lllynuna®

"Poccuiickuil yauBepcuTeT apyKObl HAPOIOB
Poccuiickas @edepayus, 117198, Mocksa, yr. Muxkayxo-Maxnas, 6
2MOCKOBCKHIA TOPOJICKOH Me[arOrH4ecKuii yHUBEPCUTET
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AnHoraumus. [Ipobiema u yerp. B cTaThe OMUCHIBAIOTCS U 0OOCHOBBIBAIOTCS IYTH Pe-
[ICHHS MPOOJIEMBI OTCYTCTBHUS MOJIXOA0B K MHTETPAIIMA METOAMYECKUX CHUCTEM IMOJATOTOBKH
OyAylIMX y4uTener i paboThl Mo mporpaMmmMaM MexayHapoaHOro OakajgaBprara, OCHOBaH-
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HOW Ha MPUMEHEHUH 00JIaYHBIX TEXHOJIOTHIH. Heo0X0MMOCTh TaKoW MHTETpallii 00yCIOBIeHA
T€M, YTO B TIOATOTOBKE yUuTeNel 1y Kol MexayHapoaHoro OakaiaBprara 3a1eiCTBOBaHbI
npodeCCHOHAIBI U3 Pa3NIUYHBIX cep U OpraHHu3alui, B TOM YUCIIE 3apyOeKHbIC MeIarory.
Lenpio omMCHIBAEMOTO MCCIEIOBAHUS SBIBSIIOCH MPAKTHYECKOE MOATBEpKACHUE d(D(HeKTHB-
HOCTH pa3paboTaHHON MOJIENN IMOAXOA0B K HH(POPMATH3ALNN CUCTEMBI 00YUICHUS OYIyIINX
yuauTenel ajs Koyl MexxayHapoaHoro 0akaiaBpHuara.

Memooonoeus. BBIIOTHEHO OIBITHO-IKCIIEPUMEHTANBHOE MCCIICIOBAHNE, COCTOSIIEE U3
IBYX 3TanoB. Ha mepBoM 3Tame mpoBoamiach paboTa ¢ IMPernotaBaTesiMU IIeAarornaeckoro
BYy3a, IOJATrOTABIMBAIOIIMMY OYIYLIMX yUUTeNel ams mKon MexayHapogHoro 6akaiaBpHuara.
Bropoii atan ocymecTBisiics Ha OCHOBE ()OPMUPOBaHMsI KOHTpOJbHOHU (19 yen.) u skcreprmMeH-
TanpHOH (17 4ern.) TPy CTYISHTOB IEAarornyecKoro By3a. B skcmepuMeHTanbHOU TpyIIe
CTYIIEHTHl — OyAylIe yuuTesns 00y4aluch B YCIOBUSAX WHTEIPUPOBAHHBIX METOJUYECKUX
CUCTEM JWCIUILTUH HA OCHOBAaHUH CICIMAIBHO pa3paboTaHHOW MOJEH MOIX0A0B K HH(Op-
MaTH3aIuu 00y4IeHUs Oy IyIuX yuuTene s mKoir MexTyHapoaHoro OakanaBpuara.

Pezynvmamur. B xone ucciieoBaHusl YCTaHOBJIEHO, YTO MHTETpalis METOIUYECKUX
CHUCTEM C HCIOJb30BaHUEM OOJAYHBIX TEXHOJOTUH JI OpPraHWu3aliud COBMECTHOW padOThI
IIpH MTOATOTOBKE OYAYIINX YUHTENeH A KON MexXTyHapogHoro OakajaBpuaTa CIoco0-
cTByeT 3()(HheKTHBHOCTH (POPMHUPOBAHUS MPOPECCHOHATBFHON KOMITIETCHIIUH TAKHX YIUTEIICH.

3axnrouenue. DKCIIEPUMEHTAIBHO J0Ka3aHa 3((EeKTUBHOCTh pa3pabOTaHHON MonenH
MTOJIXO/IOB K MHTETPAIINHA METOAMYCCKUX CHCTEM AWCIMIUIAH, COCTABIIIONINX OCHOBY ITOJIO-
TOBKH OYAYIINX YUHUTENSH I Ko MeXayHapoaHOTO OaKaxaBpHarta.

KirueBble cioBa: uHbopMaTu3anus o0Opa30BaHUs, METOAMYECKAs CHCTeMa O0yde-
HUsI, UHTETrpalusi, 00IaYHbIe TEXHOIOTHH, MOJICIb, [TOJITOTOBKA [eAaroro, MexayHapoaHbIi
OakayiaBpuat
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Pa3paboTka 6a30BbiX NPUHLMUMNOB
ANCTaHUNOHHOI popMbl OOy4eHMs maTemMmaTuke
B OCHOBHOMW U CTapLUen LKosnax

A.A. JKnanos

MocKOBCKUI TOPOACKOH NeJarorn4eckuii yHUBEPCUTET
Poccuiickas @edepayus, 127521, Mocksa, yn. lllepememvescras, 29

AnHortanms. [Ipobrema u yenv. B craThe paccMaTpuBaeTcsl akTyabHasi mpoosieMa op-
TaHW3AIMN ITUCTAaHIMOHHOTO 00yYeHHsI, B YaCTHOCTH 0OydYeHHs MatemaTnke. C ormopoii Ha Teo-
PETUUECKUI aHAIK3 JIMUTEPATYpPhl U ONBIT MPENoAaBaHus pa3paboTaHbl MPUHLUIIBI AUCTAHIIN-
OHHO (hopMBI 0OYYCHHNSI MaTEMATUKE B OCHOBHOW M CTapIleil MIKONax, JaHbl PEKOMEH 1AM
0 CO3IaHUI0 Y(PPEKTUBHOTO B3aNMOJCHCTBHS YIUTEINS W 00YJAIOMINXCS B PEeXKUME OHJIAalH-
o0yueHus.

Memoodonozus. OnpeneneHne MOIX0A0B K CO3IAHUIO MPHHIUIIOB JUCTAHIIOHHOH (hOPMBI
00y4eHNs MaTeMaTHKe B OCHOBHOM M CTapIIIel IIKoJIaX OCYIIECTBICHO IIOCPEACTBOM aHAIN3a
HAy4YHOU JIUTEPATypPhl U MPAKTUUECKON NESTEITLHOCTH, ONBITHOIO MPENOIaBaHUs U aHKETUPO-
BaHUsI paOOTHUKOB MPOCBEILICHNUS.

Pe3zyromamur. Pabora mMeeT MpakTHYECKYO 3HAYMMOCTD Ui 0011e00pa3oBaTeIbHbIX
YUpexICHHUI: MPOBENICH aHAIN3 Hauboliee BOCTPEOOBAHHBIX YJIEKTPOHHBIX 00pa30BaTEIbHBIX
PECYPCOB U MPOrPAMMHOrO 00ECTICUEHUs sl MPEHoJaBaHusl MaTEMaTHKY, OKa3aHo, KaK opra-
HHM30BaTh INpolecc 00y4YeHHs B AUCTAaHIMOHHOM (opmarte. [IpuBeneHbI pe3yabTaThl JIOKAIBHOTO
SKCIEPUMEHTA B paMKaX pealu3anui pa3pabOoTaHHBIX MPHUHIUIIOB AUCTAHIHOHHON (HOpMBI
oOyuenus matemaruke Ha 0aze [BOY «lllkomna Ne 1234 r. MOCKBBL.

3axnouenue. Ilpumenenue pa3pabOTaHHBIX NPHUHIUIIOB TTO3BOIUT 00€CTICUUTh (P deK-
THUBHBIHM II€pPeX0]] C 0YHOTO OOYUYCHHUS] MaTeMaTHKe B OCHOBHOHN U CTapIle MIKoJIax Ha JUCTaH-
OUOHHBIN (pOpMAT, a PAaIIOHATFHOE HCIIOB30BAHUE IEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
U IIPOrPAMMHOTO OOECIICUCHHSI C YYETOM COCTABJICHHBIX PEKOMEHAAMH (HarmpuMep, MpHHIMIA
6a30BbIx 3HaHWi [1K, IpUHINNOB MOTHOTHI, CHCTEMHOCTH, HHTEPAaKTHBHOCTH U Ap.) Oyner
CIIOCOOCTBOBATH ONTUMH3ALMH pabouero BpeMeHH Ireaarora 0e3 CHIDKCHHsT KadecTBa 00yde-
HUS U B3aUMOJIEICTBUS ¢ 00YYAIOMIUMUCS.

KarueBsble cioBa: MeTonruka 00y4deHUsT MaTeMaTHKe, JUCTAaHIIMOHHOE OOydeHHUeE,
3JIEKTPOHHBIC 00pa30BaTeNbHbBIE pecypchl, MOCKOBCKas 3JIEKTPOHHAS IIKOJIA, I(poBoe 00-
pazoBanue, nHGOPMAIMOHHBIC TEXHOIOTUH, HH(pOpMaTH3aIus o0pa3oBaHus

IHocTanoBka npodJembl. OHIAH-TIPENOAaBaHNE KApIUHAIBHO OTJINYACT-
Csl OT OYHOUM (POPMBI MPOBENICHUS 3aHATUH, B CBS3H C DTHM COBPEMEHHAsI IIKOJIA
WCIBITBIBAET 3HAUUTENbHBIE TPYIHOCTH MIPU CMeHE GopmaTa 0OyUdeHHs] ¢ OYHOTO
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Ha JTIMCTAHIIMOHHBINA B YCIOBHSIX ITU(poBU3aliui o0pa3zoBanus. OHAKO CTOUT OTMe-
TUTb, YTO Ha JIAHHBI MOMEHT CYIIIECTBYIOT BCE HEOOXOMMBIE PECYPCHI [T OpraHH-
3arpn 3 (HEeKTUBHON yIaleHHOM paboThl yUHUTeNe 00pa30BaTeIbHBIX OPTaHH3AIIHIA.

AHanm3upyst pe3yJibTaTbl UTOTOBOM aTTECTALMKY 32 KYpChl OCHOBHOW U CTapuIeit
IIKOJI, CTATUCTUKY KPAeBBIX JUATHOCTHUYECKUX U MPOBEPOUYHBIX pabOT, pe3yIbTaThl
MEXYHApOIHBIX HMCCIIEAOBAaHUN, MOKHO CIIENIaTh BBIBOJ, YTO OJHUM M3 Haubosee
TPYIHBIX JJIs YYCHUKOB U TEM HE MEHEe BaKHBIX MPEAMETOB SIBIISETCS MaTeMa-
THKa (anredpa, reoMeTpusi, alredpa U Havajga MaTeMaTUYECKOTro aHanm3a). YToObl
HE JIONMYCTHTh «IPOBAJIOBY» B YUeOHON mporpaMme, HEOOXOJUMO OPraHU30BAThH
HETPEPBIBHOE U MaKCUMaTbHO 3P (HEKTUBHOE MPETOoIaBaHUE JAaHHOTO Y4eOHOTO
mpeaMeTa B paMKax IIKOJIBHOTO Kypca, B TOM YHCIIe TIPH Mepexo/ie Ha OHJIaiH-
npenojaBaHue. B 3Toil CBS3M CTAaHOBATCS aKTyaJlbHBIMH pa3paboTKa 0a30BbBIX
MPUHIIMIIOB AUCTAHIIMOHHON ()OpMBI OOYUYEHHS] MaTeMaTHKe B OCHOBHOUM M cTap-
Ie mKojax, a TaKkke BBISBJICHUE U aHAIUTHKA HanboJiee BOCTPEOOBAHHBIX JJIEK-
TPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) [1-21].

Metoabl ucciaenoBanus. B xone u3yueHus IuTepatypsl 0 BOIIPOCaM MH-
POBOM MPAKTUKH TUCTAHIIMOHHOTO OOYYECHHS B 3BEHE CPEHETO U BBHICIIETO 00pa-
30BaHHs, aHKETHPOBAHUS YYaCTHHKOB OOpa3oBaTENILHOTO TMpoliecca (aaMUHUCTPA-
UM 00pa30BaTEbHBIX YUPSKIACHUH, yUUTEIEeH MaTEeMATUKH, 00yUYArOIIUXCS ¥ POJIH-
Tesel 00yJaroIrXxcsl) U JIOKATLHOTO SKCIIEPUMEHTa ObUT COCTAaBJICH PEUTHHT HamOo-
Jiee TIOMYJISIPHBIX AJIEKTPOHHBIX 00pa30BaTeIbHBIX PECypcoB B I'. MockBe Ha § am-
penst 2020 r. (puc. 1).

L] O kel

B bubnuoteka MILWL B Caam T’MA HP3W EHAKnacc OAHAEKC.YPOKK

Puc. 1. MonynspHble 3neKTpoHHblE 06pa3oBaTesibHbIe PECYPChI

Haubonpmmii nHTEpeC CTOMMYHBIX yuuTened k Ombamorexke MOCKOBCKON
anekTpoHHOU 1mikoiel (MOII) [14] oOyciiaBnuBaeTcst pasHooOpa3ueM ee 00paso-
BaTENBHOI'O KOHTEHTA, a TaKKe MHTerpauueil miatgopmsl B 3JIEKTPOHHBIA XKyp-
HaJI/THEBHHK, YTO CYIIECTBEHHO YIpOIIaeT padoTy MperoaaBaresieii 1mo orose-
IICHUIO U UHCTPYKTHUPOBAHUIO O0YUaIOIIUXCSL.

Yacroe ob6pamenue k miathopme «Cnam ['MA: pemry BIIP, OI'D, EI'D
u IT» [18] oOBsICHAETCS OTKPHITOCTBIO 00Pa30BaTEIBLHOIO pecypca, HHTYUTHBHO
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MOHATHBIM MHTEp(eiicoM, BO3MOXXHOCTBIO MPUMEHEHUS B KJaccax Kak CpeIHeHw,
TaK U CTapIICH IIKObI, a TAK)K€ BO3MOXKHOCTBIO CO3JJaHHUs YHUKAJIbHBIX WHAUBH-
IyaJbHbIX BApUAHTOB YPOKOB, OJJUHAKOBOM CTPYKTYpHI U IU((PepeHINPOBAHHBIX
10 YPOBHIO CJIOXHOCTH. SIBHBIM NPEUMYIECTBOM HCIOJIb30BaHUS JAHHOTO CaiTa
SBIISICTCS. BOBMOKHBIN JOCTYI YUHUTENS KaK K CTATUCTUKE CO3/IaHHBIX paHee padoT
KJ1acca (Tpymibl), KOTOPbIE MPOBEPSIOTCS CUCTEMOM aBTOMAaTHUYECKH, TaK U K MH-
JMBHTyaJTbHON CTaTUCTUKE 3aPETUCTPUPOBAHHBIX B CHCTEME 00YYaOLTHXCSI.

Poccuiickas snexkrponnas mkona (POII) [19] crana nns MHOTHX yuuTenei
NPUSATHBIM OTKpbITHEM. [TopTan comepKUT KeHchl Mo OOIBIIMHCTBY TEM HIKOJIBHO-
ro Kypca MateMaTuku. Kaxaplil ypok COCTOMT U3 MATH ATANOB: MOTUBALMH, 00b-
SICHEHHs (4acTO C HCIOJb30BAaHUEM BHUECOPOJUKA U Pa3MEIEHUEM KOHCIIEKTA),
TPEHUPOBKH, KOHTPOJISA, JONOJIHUTENbHON HH(OpMauu. Y yunrens ecTb BO3MOX-
HOCTh «IPUBS3ATH» K ce0e YUEHUKOB, chopMUPOBATh YUEHHUECKHUE TPYIIIBI, CO-
CTaBUTh pacluCaHhe U OPraHU30BaTh IPOXOXKJICHUE YPOKOB, OLICHUBATh U HA3Ha-
YyaTh JOoMalIHue 3agaHus. K BO3MOXKHBIM HeJlocTaTKaM IU1aThopMbl MOKHO OTHE-
CTH HENPUBBIUHYIO JUIsl MHOTUX YUYEHUKOB (opMy 3anmucu (Gpopmyii, Koraa, Hanpu-
Mep, TP 3alKucy OOBIKHOBEHHOM IpoOM BMECTO YepThl MCHOJIB3YETCs ciem (Ko-
cas yepTta). Takke 3a4acTyro Ha caiiTe mpeHeOperarT TpaauImoOHHOU GopMoi 3a-
IIICHU TIOKA3aTeJIsl CTENIEHN M BMECTO NPUBBIYHOM 3alMCH, HAIIPUMEpP, CTETIEHHOMN
GyHKIMHK Y = X" YYEHUKH BUIAT Y=XA.

[omynsprocts pecypea «AKmace» [20] o0ycoBieHa TeM, 4To MHOTHE yUHTe-
Js1 3apPErMCTPUPOBATIM CBOUX YUYEHUKOB B CUCTEME M aKTUBHO HAayaJld MPUMEHATh
JaHHBIA pecypc B y4eOHOM Ipoliecce, BbIIENSS TaKhe MPEeUMYIIecTBa, Kak BO3-
MOXKHOCTb CO3/1aHUSI UHIMBUAYAJIbHBIX BapUAaHTOB YPOKOB, aBTOMaTH3MPOBAHHAS
NpoBepKa paboT YYEHUKOB C MIPEJOCTABICHUEM OTYETa JJISl yUUTENs, BCTPOCHHBIN
B CHCTEMY 3Tall KOPPEKLMH 3HAHUM, KOTOPbII aBTOMAaTUYECKU aKTHBU3UPYETCS
nocye ouOKK y4eHnka. He uCKiIroueHo, YyTo MOMmyJIsIpHOCTh pecypca MOrJia BO3-
HUKHYTb BCJIEZICTBHE MPEAOCTABICHHUs OECIUIATHOrO AOCTyNa K pecypcy Ha OAMH
Mecs1. HekoTopble yuuTens IIaHupyoT NpOJOJKUTE paboTy Ha oOpa3oBaTelb-
HOM pecypce 10 UCTeYEeHUH OeCIIaTHOTO CPOKa JeHCTBUS.

JloBosibHO HEOOMBINON MHTEpEC K cucTeMe «SIHaekce. Ypoku» [21] B pamkax
npoekta «SHaekc.1lIkona» MoxeT 0OBACHATBCSA TEM, UTO MIaTdopMa Hayaja CBOIO
paboty HenaBHO, B KoHIle MapTa 2020 roma. HekoTopsie monp30BaTein OTMETUIN
HEYJ100CTBO OT/JIEJIBHOTO PaclMUCaHMsl OHJIaliH-3aHATUH U HEBO3MOXKHOCTb BbIOOpa
TEMBI Kypca, OTCYTCTBUE 33JJaHUM Ul CaMOCTOSITEIIBHOTO BBINOJIHEHUS, HE MPELy-
CMOTpEHa CUCTEMA KOHTPOJISI IPOCMOTpPA BUAEOYPOKOB CO CTOPOHBI YUUTEISL.

B Hacrosmee Bpems y4UTENSAM IPEUIaraloTCs [Ba TUIA OHJIANH-3aHATHI:
3JIEKTPOHHOE U AucTanioHHoe [15]. [lox mepBbIM MOHUMAIOT 3aHATHE, B paMKax
KOTOpPOT0 YYEHHK IOJy4aeT OT Y4MTEJsl HEKUH T'OTOBBIN «IIAKET» MaTEepHaJIOB U
CCBUIOK Ha 3JIEKTPOHHBIE 00pa30BaTeNbHBIE PECYPCHI AJISl CAaMOCTOATENBHOM pa-
OOTBHI U BBIMOJHEHUS 33/1aHUM, IPOBEPSAEMbIX WIIM B PEKHME OHJIANH, WIIH TO3HEE
yuaurteneM. [IuCTaHIMOHHBIN (hopMaT MperoiaraeT MpoBEACHUE 3aHATHS B PEXKUME
peasbHOro BpeMEHH, B paMKax KOTOPOTO YYUTEIb U YYEHUKH B3aUMOJEHCTBYIOT
Jpyr ¢ IpyroM MpHU MOMOIIM clenuasbHoro nporpammuoro otecredenus (110)
C BO3MO>XHOCTBIO TEKCTOBOM, TOJIOCOBOI U BUAEOCBSI3U B pexXUMe OHJIaiH. BriGop
ANIEKTPOHHOTO 3aHSTHS TIO3BOJISIET B OOJBINEH CTETICHN WHIMBUIYAJI3UPOBATh yueo-
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HBI MaTepuall, ydecTb o0pa3oBaTellbHbIC MOTPEOHOCTH KOHKPETHBIX YUYCHHKOB,
OJIHAKO MHTEPAKTUBHOE 00yUYeHHe 00JIaaeT PSAIOM OUEBUIHBIX MPEUMYILECTB.

DNEKTPOHHOE 3aHITHE MOIOUIET YICHUKAM, KOTOPBIE TOTOBBI M MOTYT CaMO-
CTOSITENIEHO paboTaTh C Pa3NIMYHBIMU UCTOUHUKAMU UH()OPMAILIMH, Y KOTOPBIX IS
ATOTO AOCTATOYHO PA3BUTHI PETYJISATUBHBIC U JTUYHOCTHBIC YHUBEPCAIbHEIC yueo-
Hble AeicTBUs. be3ycioBHO, B OONBIIMHCTBE CIy4YaeB MOCIE AJIEKTPOHHOIO 3aHs-
THSI HEOOX0IMMO OOCYAUTH BO3HUKIIIME BOMPOCHI, BBIIIOJHUTH pabOTy HaJ| OIIHO-
KaMH, TO €CThb OpPraHU30BaTh ATANl KOPPEKIUH 3HAHUH. J[McTaHIIMOHHOE 3aHATHE
MPeoJaraeT, YTo YUYEHUKHU 33/al0T BONPOCH YUUTEIIO B PEKUME PEaTbHOTO Bpe-
MEHH, MpernoaaBaTesib MOKET OMEePaTUBHO MOIYYUTh OOPATHYIO CBA3h OT YUEHUKA
Y TIOHATh, HA YTO CTOUT OOPATUTh BHUMAHUE, KAKUE TEMBI TPEOYIOT TOBTOPECHHUS
JUTSl HAWJTYYIIEro YCBOCHHsI HOBOTO MaTepualia win Hanbosee 3(PpeKTHBHOTO To-
BTOpEHUs. Bpemst mpoBeeHus] TMCTAaHIIMOHHOTO 3aHATHS PErIaMeHTHPOBAHO HOpMa-
mu CanlluH u B cpegnem cocranseT He Oonee 20-30 MUHYT IJIs yYCHUKOB
CPEIHEH U CTapIIeH LIKOJI.

K nporpammam asist opraHu3anuu ay1no- U/Uiu BUACOKOH(DEPEHIINH B paM-
Kax IUCTaHIIMOHHOTO oOyueHust otHocsATcs Skype, Google Hangouts, Discord,
TrueConf, VideoMost, Talky u mHOTHE npyrue. Onucanne ¥ MHCTPYKIUH K OOJTb-
IIMHCTBY MIEPEUUCIICHHBIX MTPOTPaMM MOKHO HAWTH Ha mopTane «J{uctannmonHoe
1 2JIEKTpoHHOE 00yueHue» [15]. OueBUAHO, UTO KaXKAbIH YUUTENh BHIOUPACT ISt
cebst HanOoJee MOAXOMASAIIYI0 MPOrpaMMy C YYETOM HHAMBHIYaIbHBIX TMOXKea-
HUW ¥ TPEANnoYTeHH, KoMOPTHOCTH HHTepdeiica 1 0COOEHHOCTEH yueOHOTO
npenmMera. J[s ypokoB MaTeMaTHKU HAauOOJIee MPOCTOM, MOHATHOW M TEXHUYIECKHU
MOJIXOSIIECH, Ha HAIll B3TJISA, sIBIsieTCs mporpamma Zoom. [Ipu nomoinuy gaHHo#M
MPOrpaMMbI BO3MOKHA OpraHU3allvs OHJIAWH-3aHATUS JTUTEILHOCTBIO HE Oojee
40 MHUHYT, Y4EHHKaM He 00s3aTeNIbHO PEerUCTPUPOBATHCA ISl TOTO, YTOOBI MpH-
HUMAaTh y49acThe B KOH(EpPEHIUH, yUUTETh UMEET BO3ZMOKHOCTH JIEMOHCTPAIIUN
9KpaHa M BBINOJIHEHHS] MUCHbMEHHBIX 3aMETOK B CIIELUATIBHOM I10JIE UM MOBEPX
JEMOHCTPHUPYEMOT0 N300paxeHus (puc. 2).

1 * e :

O & W o
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Ha pucynke n3o0paken rpadik ¢YHKUNN y = f'(x) — NpoH3BoAHON QYHKUIN fix). ONpeleaeHHON Ha HHTepBaie (—11: 6)
B Kaxoii Touke oTpe3ka [-2: 4] PYHKINA fx) MPHHIMAET HANMEHbIIee 3HAUSHIE?
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Puc. 2. PexxyiM KOMMEHTMPOBaHUSA B Nporpamme Zoom

PesyabTaTsl M 00cy:kaeHue. OxapakTepu3yeM OCOOCHHOCTU OpraHU3aluu
JUCTAHIIMOHHOTO O0y4YEeHMsI, KOTOPbIE BaXKHO YYECTh YUUTEIIO, JKENAoLeMy pa-
0oTaTh B JaHHOM cucTteMe oOpa3oBaHus. [lyig opraHu3anuy MpoJyKTUBHOTO OH-
JTaiiH-00y4YeHHUsl HapsAy ¢ IOCTaTOYHBIM YPOBHEM NPEAMETHON MOATOTOBKU KaK-
JIBI YYEHHK JTOJDKEH 00JaJaTh HaBbIKAMH pabOTHI C MEPCOHAIBHBIM KOMIIBIOTE-
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pom (IIK), B Tom umcne paboTel ¢ HHTEPHET-pecypcamMu. HazoBeM 3TO yciaoBue
npunyunom 6azoewix 3nanuil I1K.

B xo0/1€ onbITHOTO TIpenoAaBaHus M MPOBEACHUS JIOKATHHOTO SKCIIEPUMEHTA
OBLIO YCTAHOBJICHO, YTO HEOOXOAMMO COOJTIOICHHE TTOJTHOTHI U JETATBHOCTH (PopMy-
JMPOBOK U MHCTPYKIMA 711 00ydaroIerocs, ooecreueHne MaTepruaiaM U CChLI-
KaMM Ha pecypchl 1o usyyaemoi teme. Takum oOpa3om, o0ecrieunBaeTcs peanu-
3aLusl NPUHYUNA NOTHOMDbL.

Crnenyer peryisipHO IPOBOJUTH 3aHSTHS COTJIACHO PACIUCAHUIO YPOKOB.
Kak moka3siBaeT ombIT pabOTHI, MPU OPTaHU3ANNH PETYISIPHBIX OHJIAWH-BCTpEY
IIKOJIbHUKH 32 KOPOTKHUM BPEMEHHON MPOMEXYTOK aJanTHPYIOTCS K HOBBIM TeX-
HUYECKUM YCIIOBHUSAM PabOTHI, UYTO CYIIECTBEHHO BIHSIET HA KAYECTBO B3aUMO/ICH-
CTBUS 00yyaroumxcs ¢ negaroroM. /laHHoe mojoKeHUE Ha30BEM HPUHYUNOM CU-
cmemMHOCmU.

Jl1s onepaTUBHOTO MOJIy4eHUs OOPATHOM CBSI3U YUHUTEINIO0 HY>KHO BO BpeMs
y4eOHOTO 3aHATHS BHICTPOUTH YUEOHBIN TUANIOT C YYEHHKAMH, CTApasiCh 3aCHCTBO-
BaTh OOJIBIIYIO YAacTh KJIacca, YTOOBI KayKAbIi yUEHHK OCO3HABaJ CTENEHb €ro y4ya-
cTHs B ypoke. Bo3MOXkeH Moka3 penieHusl YYeHUKOM M ero JaibHeiliee 00cyxk-
nenue. BaxkHo 3apaHee npeaynpeauTh yueHHKa 0 HEOOXOIUMOCTH IEMOHCTPALIUI
pelIeHust Kiaccy. 9TO YCIOBUE HA30BEM NPUHYUNOM UHMEPAKMUBHOCU.

Tpebyetcs mo3ab0TUTHCS M O TEX yUEHUKAX, KOTOPbIE MO PsIy MPUYHH HE
CMOTJIH TIPUCOEIUHUTRLCS K OHJANH-TpaHcIsauu. O0y4yaronmmMcsi MOTYT TTOMOYb
BUJICO3AMICH OHJIAMH-TPaHCISAUMN W/WUIM CCHUIKM Ha 0OydYaroliue BHUIECOPOJIHKH,
KOHCTIEKTHI U MpoYee, K KOTOPBIM MPY HEOOXOIMMOCTH YYSHUKH CMOTYT BEPHYTh-
csi. BrimosnHeHne 3TOro ycioBHsl 00ECTIEUUT peanu3aliio ApuUHyuna OOCMynHO-
cmu U OMKPLIMOCMU MAMePUaios.

3akioueHue. JIOKambHBIN YKCIIEPUMEHT TMOKa3al, 4To coOmoaeHue chop-
MYJIMPOBAHHBIX MPUHIUIIOB TUCTAHIIMOHHOTO OOYYEHHS] MAaTeMAaTHUKE MTO3BOJIHIIO
COXpaHUTh CHCTEMATHUYECKUE yUEOHbIC 3aHITHS, OPTraHU30BaTh YPPEKTUBHYIO Jes-
TENFHOCTh OOYYAIOIIUXCS TOCIIEe OHJIAWH-3aHSATHS U COKOHOMUTH BpEeMs YUHUTEIS,
OTBOJMMOE Ha aHaiIHu3 OOJILLIOr0 KOJIMYECTBA paboT, 3a CUET UCIOIb30BaHUS 00-
pa30oBaTENbHBIX TIAT(HOPM C BO3MOXKHOCTHIO aBTOMATU3HUPOBAHHOW 3JIEKTPOHHOM
MIPOBEPKHU.
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Abstract. Introduction and goal. The article dwells upon a topical problem of organizing
distant learning, in particular, learning mathematics online. On the basis of literature analysis
and analysis of teaching experience the principles of distant teaching of mathematics in middle
and high schools were developed. The recommendations on creating effective cooperation of
a teacher and learners while teaching online are given.

Materials and methods. The identification of approaches to creating principles of teaching
mathematics online in middle and high schools was carried out on the basis of analysis of aca-
demic literature, experimental teaching and surveying educationalists.

Results. The article has practical value for educational institutions: the most popular
electronic educational resources and software for teachers of mathematics were analyzed.
It is shown how to organize the process of distant learning. The result of the experiment car-
ried out to implement the developed principles of distant learning of mathematics at School
No. 1234 (Moscow) are given.

Conclusion. The implementation of the developed principles will allow teachers to en-
sure an effective change from full-time tuition to distant teaching of mathematics in middle
and high schools. The rational use of electronic educational resources and software taking into
account created recommendations (for example, a principle of basic PC knowledge, principles
of completeness, system and interactivity) will allow teachers to optimize their working time
without lowering the quality of teaching and interaction with learners.

Keywords: methodology of teaching mathematics, distant learning, electronic educa-
tional resources, Moscow Electronic School, digital education, information technology
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Abstract. Problem and goal. The success of a variety of applied research based on achieve-
ments in applied mathematics presupposes the existence of highly qualified professionals with
not only fundamental knowledge in applied mathematics, but applied mathematical thinking and
the world of information, able to apply environmental technologies in applied research, to formu-
late and justify inferences about the results of the study. Such specialists in applied mathema-
tics are able to identify and understand the new information obtained as a result of research in
terms of its scientific and humanitarian value. That is why much attention is paid to the trai-
ning of such highly professional specialists in the field of applied mathematics in Russia.

Methodology. In the process of teaching applied mathematics to students of physics
and mathematics and natural science areas of higher education, it is advisable to integrate natu-
ral science, humanities, and information technology. At the same time, it is necessary to at-
tract specialists in the field of applied mathematics who have experience in using information
technologies to solve applied mathematical problems.

Results. The integration of natural science, humanities, and information technologies in
the process of teaching applied mathematics allows students to develop a scientific worldview and
information culture, to better understand the approaches and methods of applied mathematics as well
as the scientific potential of applied mathematics. In addition, this integration allows to identify
the fundamental concepts of scientific disciplines, which may not be the basic disciplines for teaching
in the field of applied mathematics, but at the same time, play an important role in the methodology
of applied mathematics. For example, such disciplines include computer science, philosophy, etc.

Conclusion. Training classes with students in applied mathematics, which integrates na-
tural science, humanities, information technology allows to identify the humanitarian, scientific-
educational and scientific-educational potential of teaching applied mathematics to justify
the positive contribution of information technology to develop students’ ICT competence.

Keywords: training in applied mathematics, natural science and humanities, informati-
zation of education, information technology, student

Problem statement. Achievements of applied mathematics are used in many
areas of human activity — space exploration, research of the air space, the earth's
environment, the bowels of the world ocean; nuclear power, thermonuclear syn-

© Kornilov V.S., 2020
This work is licensed under a Creative Commons Attribution 4.0 International License
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thesis, etc.; industrial production, economics, agriculture; biology, medicine, chemis-
try, physics, computer science, engineering, etc.; sociological and humanitarian
research, and other areas of human activity.

A great contribution to the formation and development of applied mathematics
was made by the research of A.A. Andronov, S.N. Bernstein, O.M. Belotserkov-
sky, E.P. Velikhov, V. Velkovich, N.M. Gunter, J.L. Dalembert, N.E. Zhukovsky,
M.V. Keldysh, A.N. Kolmogorov, S.P. Korolev, N.E. Kochin, N.N. Krasovsky,
A.N. Krylov, M.A. Lavrentiev, A.M. Lyapunov, O.E.H. Love, D.K. Maxwell,
G.I. Marchuk, I. Newton, M.V. Ostrogradsky, Yu.N. Pavlovsky, L. Prandtl,
S.D. Poisson, A.A. Samarsky, L.I. Sedov, S.L. Sobolev, V.A. Steklov, D.G. Sto-
kes, A.N. Tikhonov, J.B.J. Fourier, S.A. Chaplygin, V.N. Chelomey, E. Schro-
dinger, L. Euler and other authors.

Modern applied mathematics has been enriched with new features, including
the scientific and cognitive potential of mathematical models, humanitarization,
distribution of optimality ideas, algorithmization, increasing the role of general
mathematical structures, and other features (see, for example, [1-8]).

New methods and directions of applied mathematics are being developed
that allow to study objects, processes and phenomena that may be located at large
distances from the researcher and are inaccessible for direct study. This can be
water space, land space, air space, or outer space. At the same time, new methods
of applied mathematics allow to determine not only their location, but also, for
example, their shape, structure of inclusions, and cause-and-effect relationships
(see, for example, [5; 6; 9; 10]). It is also obvious that information is a mobile
means of studying both analytical and discrete mathematical models and allows to
visualize their solutions.

Method of research. Currently, Russian universities provide training for bache-
lors and undergraduates in such areas as “Applied mathematics and computer sci-
ence” (01.03.02 — bachelor's level, 01.04.02 — master's level), “Mechanics and
mathematical modeling” (01.03.03 — bachelor's level, 01.04.03 — master's level),
“Applied mathematics” (01.03.04 — bachelor's level, 01.04.04 — master's level),
“Applied mathematics and physics” (03.03.01 — bachelor's level, 03.04.01 — mas-
ter's level) [11].

The relevant state educational standards specify the characteristics of such
areas of training and professional activity, requirements for the results of educa-
tional programs, the structure of educational programs, and other requirements.

In modern conditions, the system of higher mathematics education focuses on
the training of creative highly qualified specialists who have not only solid and deep
scientific knowledge, analytical and informational thinking, but also are able to show
interest in modern problems of world science (see, for example, [ 12-21]).

Integration of natural, humanities, and information technologies in applied
mathematics classes helps motivate students to take an interest in learning and ac-
quire deep and solid knowledge of applied mathematics. Students develop the skills
to apply effective mathematical methods and approaches to solve sometimes complex
mathematical problems. In addition, students gain invaluable experience in conduc-
ting humanitarian analysis of mathematical models that can be used to explore a vari-
ety of processes. Students develop a scientific outlook, creative abilities, and ac-
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quire deep knowledge not only in the disciplines that are included in the training
program in applied mathematics, but also in some disciplines that are not included
in the training program. For example, philosophy. The fact that using modern methods
of applied mathematics, namely with the theory and practice of inverse and ill-posed
problems it is possible to identify the causal relationships of the studied processes.
So by studying cause-and-effect relationships and new scientific information, students
master important methods of understanding the world around them, such as theory,
experiment, and philosophy. Of course, students pay attention to the fact that new
scientific information obtained as a result of research of an applied problem is or-
ganically intertwined with fundamental philosophical questions of natural science.

Integration of natural, humanitarian knowledge, and information technologies
in teaching applied mathematics makes it possible to implement environmental
education of students. The fact is that today more than ever, specialists in the field
of ecology are required. Therefore, higher education institutions train specialists
in such areas of training as “Ecology and natural use”, “Geoecology”, “Environ-
mental management”, etc. In these areas of training, students are introduced to
disciplines whose content is developed on the basis of such scientific fields as
ecology, geoecology, applied ecology, biosphere, hydrosphere and other scientific
fields. Of course, students are also taught to apply modern environmental techno-
logies in their professional activities.

Currently, a great interest in environmental problems is shown by specialists
of various professions-ecologists, physicists, biologists, mathematicians and other
specialists. Note such authors as N.V. Bolotelov, Yu.l. Brodsky, A.V. Gagarin,
M.M. Elanova, A.V. Ivashchenko, I.S. Ilyasova, G.I. Kushnikova, L.V. Mantatova,
E.V. Muraveva, Yu.N. Pavlovsky, A.P. Petrov, E.V. Rakhmatullina, S.A. Stepa-
nov, S.M. Fayrushina and other scientists (see, for example, [22]).

For example, it can also be noted that the integration of natural, humanitarian
knowledge, and information technologies in the teaching of applied mathematics allows
to identify fundamental concepts of computer science, such as information, modeling,
formalization, algorithmization, computational experiment, syntax, semantics, com-
puter graphics, information technology, and other basic concepts of computer science.

Results and discussions. The integration of natural science, humanities,
and information technologies in lectures, seminars, and laboratory classes dedicated
to teaching applied mathematics allows students to master new subject knowledge
not only in applied mathematics, but also in computational mathematics, infor-
mation technology, and other areas of scientific knowledge.

During the seminars, students are taught the skills to study mathematical
models, followed by humanitarian analysis, which involves a deep analysis of en-
vironmental aspects, such as the environmental state of the air space, the earth's
environment or the water environment.

It is obvious that the knowledge and skills gained by students as a result of
such training in applied mathematics will help them to be successful and qualified
specialists.

Integration of information technologies in the process of teaching applied
mathematics is successfully implemented in laboratory classes, where it is possible to
use a wide range of information technologies to solve applied mathematical prob-
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lems. Computer algebra systems, or as they are also called — computer mathemati-
cal packages, are among such information technologies. Widely known and widely
used in teaching are Mathematica, Maple, Matlab, MathCad and other computer
mathematical packages (see, for example, [23-25]).

Such computer technologies with a friendly interface have a great potential
that allows to effectively and quickly find solutions to many mathematical prob-
lems from the fields of applied mathematics.

Among the advantages of such computer technologies is undoubtedly the ability
to demonstrate the obtained solutions in analytical, graphical, and numerical form.
Of course, these opportunities are attractive when conducting lectures, since it is
possible to implement a visual demonstration method of training. Such computer
technologies allow students to quickly find analytical or approximate solutions to
various mathematical problems by consistently applying commands.

Conclusion. Integration of natural science and humanitarian knowledge,
as well as information technologies in the teaching of applied mathematics in
the process of teaching students of higher educational institutions allows students
to form a system of fundamental knowledge in applied mathematics; to acquire
the skills to apply various information technologies to solve applied mathematical
problems and conduct their humanitarian analysis; to realize the role of informa-
tion technologies in mobile research of applied mathematical problems; to develop
their mathematical creativity.
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HayuyHaqa ctatbs

MHTerpauua eCTeCTBEHHO-HaY4YHbIX U TYMaHUTaPHbIX 3HaAHUN
B NpenogasaHnmn NPUKJIaaHOW MaTeMaTUKn CTyaeHTam
B ycnoBuax nipopmartusaumm oopasosaHus

B.C. Kopuuon

MocKOoBCKUI TOPOACKOH NeJarorn4eckuii yHUBEPCUTET
Poccuiickas @edepayus, 127521, Mocksa, yn. Lllepememvescras, 29

AnHoTaums. [/Ipobnema u yenv. YCIEUIHOCTh MPOBEACHUS Pa3HOOOPA3HBIX MPHKIIA-
HBIX MCCJICAOBAHMWN Ha OCHOBE NOCTIDKCHUH IPHKIIATHOW MaTeMaTHKU MpEAIoaracT Halld-
Yyhe BBICOKONPO(ECCHOHANBHBIX CHEIMAINCTOB, 00N alolIUX He TOJNbKO cucTeMoi (yHna-
MEHTaJILHBLIX 3HAHUM B 3TOM O6J'IaCTI/I, HO ¥ NPUKIAAHBIM MAaTEMAaTUYCCKUM MBIIIJICHUEM U
HHPOPMAIIMOHHONW KyNbTYPOH, YMEIOIINX PUMEHITH IPUPOIOOXPAHHBIC TEXHOJIOTHH B TIPH-
KJIQTHBIX MCCIEIOBAHMAX, CIIOCOOHBIX CAMOCTOSTENFHO (DOPMYITUPOBATH I OOOCHOBHIBATH JIOTH-
YeCKHe BBIBOJIBI O TIOJIYYEHHBIX pe3yjbTaTax MPOBEJEHHOTO HccenoBaHus. Takue crenuaiu-
CTHI 110 TIPUKJIAJTHOW MaTeMaTHKe MOTYT BBIIBHTH W OCMBICIUTH ITOJIYYECHHYIO B PE3yIIbTaTe
HCCIIEIOBAHUS HOBYIO MH(DOPMAILIMIO C TOYKHU 3PCHUS €€ HAyYHOCTH M TyMaHUTAPHOW [IEHHO-
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CTH, MOATOMY TMOATOTOBKE MMEHHO TaKHX BBHICOKONPO(ECCHOHANBHBIX KaJpOB B OOIACTH IPH-
KJIagHOI MaTeMaTuku B Poccuu yaensercst 60nbl10e BHUMAHUE.

Memoodonoeusn. B npouecce o0yueHus: MpUKIAIHOW MaTeMaTUKe CTYIEHTOB (pU3UKO-
MaTeMaTHYECKUX W €CTECTBEHHO-HAYUHBIX HAIPaBJICHUH MOATOTOBKH BHICIIMX YYEeOHBIX 3a-
BEJICHUI 1erecoo0pa3Ho HHTETPUPOBATh ECTECTBEHHO-HAYYHBIC 1 TYMaHUTAPHBIC 3HAHUS U
nHpopMalMOHHbIE TexHoJuoruu. Ilpu 3ToM HE0OXOAMMO MpPUBIEKATh I OOydYeHUs IpU-
KJIQHON MaTeMaTHKe CICIHAIMCTOB B JAaHHOW 00JaCTH, KOTOPHIE HMEIOT OIBIT IPUMEHEHHS
WH(POPMAIIMOHHBIX TEXHOJOTHH IS PEIICHIS MPUKIaJHBIX MATEMaTHUECKHX 3a1ad.

Pesynomamer. HTETpalyst €CTECTBEHHO-HAYYHBIX U TYMAHUTAPHBIX 3HAaHUN U MHGOP-
MAaILMOHHBIX TEXHOJIOTHH B MpoIiecce 00yUIeHHUs IPUKIATHON MaTeMaTHKE J1aeT BO3MOXHOCTh
CTyIEHTaM pa3BUTh HAYYHOEC MHPOBO33PEHHC M MH(POPMAIMOHHYIO KyJIBTYpY, TTyO)Ke OCMBIC-
JUTH TOAXOJBI U METOJIbI MPUKIAJHON MaTeMaTUKU U MOHATh €€ Hay4HbIi noTeHualt. Kpome
TOT'0, OTMEUCHHAsI MHTETPAIXS CIIOCOOCTBYET BBIBJICHUIO (DYHIAMEHTAJIBHBIX HMOHITHH Hayd-
HBIX TUCHIHIUINH, KOTOPBIE MOTYT M HE SBISATHCS 0A30BBIMH IIPH OOYUYECHHUH TI0 HAIIPABICHHUIO
MPUKJIAJHON MaTeMaTHKH, HO TIPH 3TOM MIPAlOT BaXHYIO POJb B e¢ MeTofoaorun. Cpenu Takux
JUCILUIUINH, HapuMep, HHPopMaTHKa, Guiaocopus u ap.

3akniouenue. TlpoBeneHne yaeOHBIX 3aHATHI CO CTYAEHTaMH IO TPHUKJIAJTHONW MaTeMa-
THKE, B KOTOPBIX PEAIM30BaHA MHTETPAIHs €CTECTBEHHO-HAYYHBIX H TYMaHUTAPHBIX 3HAHUMA
1 UHGOPMALOHHBIX TEXHOJIOTUH, TO3BOJISIET BBIIBUTH [YMaHUTAPHBINA, HAyYHO-00Pa30BATEIbHBIH
1 HAY9IHO-IIO3HABATEIBHBINA ITOTEHIMAI O0yUCHHS NMPUKIATHON MaTeMaTuke, 000CHOBATh II0-
3UTHBHBIA BKJIa]] HHPOPMAIIMOHHBIX TEXHOJIOTHH B pa3BuTue y cryneHToB K T-koMIieTeHTHOCTH.

KiroueBble ci10Ba: 00yueHue NPUKIAIHON MaTeMaTUKE, €CTECTBCHHO-HAYYHBIE U I'yMa-
HUTapHbIE 3HAHH, HHPOpMATH3aLIsI 00pa30BaHus, HHOPMAIIMOHHBIC TEXHOJIOTHH, CTYACHT
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Mopenb noaroToBKu
MarucTpaHTOB NegarorM4eckoro 00pa3oBaHus K AeaTeNIbHOCTU
B BUPTyaJibHOM couuanbHO-00Opa3oBaTesibHOM cpeane
Ha OCHOBE pa3BuUTUA LMPPOBbIX KOMNETEHLMUN

H.IO. KopoaeBa

MypMaHCKHUI apKTHYECKUN TOCY1apCTBEHHBIM YHUBEPCUTET
Poccutickas @edepayus, 183000, Mypmanck, ya. Kanumana Eecoposa, 15

Awnnotammus. [Ipoorema u yenvb. B craThe TEOpETUYECKH 00OCHOBBIBACTCSI MOJIENB (hop-
MHUPOBaHUS TOTOBHOCTH OyIyIIMX MEAAroroB K JeATEIbHOCTH B BUPTYaIbHOU COIHATBHO-
00pa30BaTeILHON cpejie Ha OCHOBE Pa3BUTHS MX IM(POBBIX KOMIETEeHIMH. B xo1e aHanu3a
BUJIOB JIeSITENILHOCTH Oyayliero nexarora, ykazaHueix B ®I'OC(3++) BO, u obnacreit npu-
MEHEHHS eTo [U(PPOBBIX KOMIIETESHIIMH BBISIBJICHA UX B3aUMOCBS3b U NMPUBOJATCS BO3MOXKHO-
CTH pa3BUTHS NU(POBBIX KOMITETEHIIMHA OYAyIIEero IMeaarora B paMKax mpejjaraeMoil Maru-
CTEPCKOW NPOrpaMMBbl, TIOCTPOCHHONW HAa OCHOBE aHAJM3a NMPUMEPHOTO Mpoduiis uppPOBHIX
KOMITETCHIIUM Meaarora.

Memoodonoeus. VicciienoBanne onmupaeTcss Ha aHaTN3 IU(QPOBBIX KOMIIETESHIIMH TIejarora
Y JIOTHKH MTOCTPOEHUS MPEIMETHOM MOATOTOBKH Oy IyIIHMX IEAaroroB Ha YpOBHE MaruCcTpaTyphbl
K yCIIeTHOH U 3 (PeKTHBHON MPOo(hEeCCHOHATBEHOM AESTENFHOCTH B YCIOBHSAX BUPTYAIBHOH CO-
MAITbHO-00pa30BaTeIbHOM CPeIbl HA OCHOBE PAa3BUTHSI MX IIH(DPOBBIX KOMIICTCHIIHH.

Pezynomamer. B uccnenoBaniy npoaHATM3UPOBAHO COJICPKAHNUE OCHOBHBIX HU(MPOBBIX
KOMITETCHIIUH TIearora; mpeajiokeHa Moieiab (opMUPOBaHUs MPOPECCUOHATBLHOW TOTOBHO-
CTH OYAYIIEro YYUTEIS K JICATSIHHOCTA B BUPTYAJILHOM COIMAIEHO-00Pa30BaTeILHON cpeie
Ha OCHOBE Pa3BUTHS IIU(PPOBBIX KOMITETEHIINH; CHOPMYITUPOBAHO OCHOBHOE COJIEPYKAHUE Maruc-
Tepckoii nporpammbl «l{ndpoBbIe TEXHOIOTMY U CETEBOE B3aUMOJICHCTBHE B 00pa30BaHUNY
Ut oOydJaromuxcs 1o HampasieHuto «llegarornyeckoe obpasoBanue», «lIpodeccuonanpaoe
oOpa3zoBaHuey, «JlomoHnTENEHOE 00pa30BaHKMe» HA OCHOBE Pa3BHTHS IU(PPOBLIX KOMIICTCH-
uuit Oyaylero menarora B paMkax ero npodeccruoHalbHON MOATOTOBKU B By3e; chopMyIiu-
POBaHO OCHOBHOE COJIep)KaHUEe OOYYEHHsS B paMKax MpeajaraeMblX TUCIHILIMH Marucrep-
CKOW MPOTrpaMMBI.

3axnouenue. TlokazaHo, 4TO AJis MOBBIMICHUS 3D (HEKTUBHOCTH IEATSILHOCTH MEaro-
TOB B COBPEMEHHBIX YCIOBUSAX MU(PPOBU3aNHUK 00IIecTBa U (OPMUPOBAHUS BUPTYaIbHOM
COIMAIBHO-00pa30BaTeIbHON cpeibl HEOOXOAMMO B MPOIECC WX MPOPECCHOHAIBLHOW TOTO0-
TOBKH BKJIFOUCHHE MPEAMETHBIX AMCIHUIUINH, HAMPABICHHBIX HA Pa3BUTHE MU(DPOBBIX KOMITE-
TEHIIWI Ha CIIEUAIbHOM YPOBHE.

KiiroueBble cjioBa: BUpTyallbHasi COLMAIbHO-00pa3oBaTenbHas cpefa, npodeccroHalib-
Hasi TOTOBHOCTh IeIarora, udgpoBbie KOMIICTECHIIUH TI€arora, MarucTepcKas mporpaMma
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IMocranoBka npodieMmbl. CoBpeMeHHbIE mpoliecchl uppoBoit TpaHchopma-
UM o01IecTBa 1 00pa30BaHMs CTaBAT MEpe/l CUCTEMON BBICILIETO 00pa30BaHMs 3a/1a-
Y1 110 pa3pabOTKe HOBBIX METOJUK M TEXHOJIOTUN MOATOTOBKU CHEIMAINCTOB, KO-
TOpbIe OyIyT TOTOBBI U CIIOCOOHBI K 3 (EKTUBHOM NMPO(HecCHOHAIBHON JeATeNb-
HOCTH B COBPEMEHHOI BUPTYyaJIbHOI COIMaIbHO-00pa30BaTEIbHON Cpeie.

B Hacrosiiiee Bpemsi B pOCCUHCKON HAyYHO-METOAUYECKON U MEAarornyeckomn
JIUTEepaType aKTUBHO UCHOJb3YETCSI TEPMUH «IIMPPOBasi FPaMOTHOCThY, KOTOPBIi,
Ha Hall B3I, SBJSIETCS HEKOM TpaHcopMalirel TepMUHA «KOMITBIOTEpHAs rpa-
MOTHOCTB», BBEICHHOTO B ME€IarOrM4YEeCKYI0 MPaKTUKY elie B 1985 r. akaneMmukom
A.I1. EpmioBbiM, HO aganTHPOBAHHOTO TIOJT COBPEMEHHBIE YCIOBHS ITU(POBHU3AIIHI
00pa30oBaHMs B KOHTEKCTE CTAaHOBJIEHUS LU(poBoro oduiectsa [1-4].

OO6patumcst K OJJHOMY M3 BapUaHTOB OMpPENENICHHs 3TOr0 TEPMHUHA, MPEJIo-
xenHoro Opranmzanueit O6weaunennsix Hamwuit (OOH), rae ckaszaHo, 4to «1ud-
pOBasi rPaMOTHOCTh — ATO CIIOCOOHOCTH OE30MaCHO M HAJIekKAIIUM 00pa3oM yIpaB-
JSITh, IOHUMATh, HHTETPUPOBATh, OOMEHUBATHCS, OIICHUBATH, CO3/1aBaTh MHQOP-
MaIlMIO U TIOJy4YaTh OCTYI K HEH ¢ MOMOIIBIO IU(PPOBLIX YCTPOUCTB U CETEBBIX
TEXHOJIOTHH JIJISl y4acTUs B 9KOHOMHUECKOU U coluanbHOM ku3Hm» [S. C. 6].

Taxum 00pazom, 1udpoBas rpaMOTHOCTb B 0O0IIIEM ClTy4dae — 3T0 HabOp 3HAHUH,
YMEHHI 1 HaBBIKOB, KOTOPHIE HEOOXOIMMBI YEIIOBEKY ISl 0€30IacHOTO 1 A PEeKTHUB-
HOTO MCTIOJIb30BaHUs IUPPOBBIX TeXHOJOTHH. OCHOBHBIMH acleKTaMH ITU(POBOM
rPaMOTHOCTH CUUTAIOTCA [6]:

— yughposoe nompebnenue — aKTUBHOE UCIIOIb30BaHUE UHTEPHETA, HHTEPHET-
CMU, couunanbHbIX ceTei, TOCYCIyT, TeJIeMEeIULUHBI U 00JaYHBIX TEXHOJIOTHIA;

— yugposvie Komnemenyuy — yMEHUS TTOUCKA MHPOPMAIIH, UCTIONH30BAHUS
U(POBBIX YCTPOMCTB, COIMANBHBIX CEeTel, MpoBeIeHUE (DMHAHCOBBIX OMEpaIuil
Y UHTEPHET-TIOKYTIOK ¥ CO3[JaHUE MYJIbTUMEINHHOTO KOHTEHTA;

— yughposas bezonachocms — 00ECTICUCHHUE 3aAIUTHI TIEPCOHATBHBIX JTaHHBIX,
UCIIOBb30BaHNE HA/ISKHBIX MApOJIeH, JIeralbHOr0 KOHTEHTa M XpaHeH!s1 HH(OpMAaIInHL.

udposuzammst 3aTparuBaeT He TOJIBKO CoAepKaHue 00pa3oBaHsI, HO M B OOJIb-
el Mepe TEXHOJIOTUU OpraHU3aluy CaMOro 00pa30BaTEIbHOIO MPOLECCa, I03TOMY
MO>KHO TOBOPUTBH O TOM, YTO 00O3Hayaercs crenuduka nmpuMeHeHHs MH(POBBIX
TEXHOJIOTHUH, KOTOPhIE B COBPEMEHHOM BHUPTYAJILHOM COLMAIBHO-00pa30BaTEIbHOMN
cpelie BBICTYNAIOT HE TOJIBKO OOBEKTOM H3YUEHHs, HO U CPEJCTBOM OOYy4YEeHHS U
cpeactBoM obmieHus. [udpoBuzanus o6pa3oBaTeIbHOrO MpoIecca XapakTepHa
JUIS peain3alii Kak yIpaBlIeHYeCKUX, TaK U Y4eOHO-BOCIUTATENBHBIX (YHKIUI
obpazoBanus [1].

B nacrosimee BpeMsi B mpakTUKe 00pa3oBaTeIbHOTO IMpoliecca JOCTATOYHO
IIMPOKO MPUMEHSIOTCS TeMaTuueckue 1udpoBbie 00pa3oBaTeIbHbBIE PECYPCHI, MPe-
METHBIE BUPTYaJIbHBIE Ta00paTopuu, 00pa3oBaTeNbHbIE TEMATUYECKHE CalThI, CO-
[UAJIbHBIE CETEBbIE CEPBUCH M BEO-NPUIIOKEHUS Pa3IMYHOIO Ha3HAYeHHUs (COIM-
aJbHbBIE CETH, MECCEHKEPHI, IUIOLIAIKH IJIs IPOBEACHUS BEOMHAPOB U OpraHu3a-
UM yaajieHHoro obmienus — Skype, Zoom, Mirapolis, Discord). Ilenqaroramu Ha
Pa3IMYHBIX CTYTICHSIX 00Y4YEHHsI aKTUBHO HCIIOJIB3YIOTCS pa3Hble 00pa3oBaTeIbHbIC
TEXHOJIOTUH (AJIEKTPOHHBIE, TUCTAHIIMOHHBIE, MOOMIIbHBIE, CMEILIAHHBIE), B TOM YHCIIE
Y Ha OCHOBE MH(POPMAIIMOHHO-00pa30BaTeIbHBIX cucTeM. Ha ocHOBe pa3nnyHbIX
U(POBBIX TEXHOJIOTUN PEIIAIOTCSI BOMPOCH! COIMAIbHO-BOCIIUTATENIbHOM U opra-
HU3AIMOHHON paboThI B 00pa30BaTEIbHBIX YUPEKACHHSX, a TAKKE OCYIIECTBISETCS
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B3aMMO/JICHCTBUE C POJUTENSIMU O0ydJaroIuxcs. B kauecTBe mprMepa MOXKHO yKa3aTh
ANC «KonTtunrenr», Enunyro obpa3oBarenbHyto ceTb Poccun, «/{HEBHUK.pY».

B ycnoBusix riro6ansHOM mudpoBU3aIMN COBPEMEHHOTO COIIMyMa OJTHUM U3
MEePCTIIEKTUBHBIX HAMpaBICHUH pa3BUTHUS 00pa30BaTEIbHBIX TEXHOJOTUH, HAa HaII
B3TJIS1/, BBICTYTIACT MCIIOJI30BAHKME TEXHOJOTHH BUPTYATU3aIliU B 00pa30BaTeih-
HOM TIpoliecce. BupTyalibHble TEXHOIOTHUU MO3BOJISIIOT PEUIUTH AOCTATOYHO IIH-
POKHUI CIIEKTp 3a/1a4 KaK M0 OPTaHU3alliU B3aUMOJCHCTBUS B CUCTEME «yUUTEIb —
YYEHHK», TaK U B IEJIOM 10 OpPraHMU3alMHi y4eOHO-BOCIHUTATEIHLHOTO Mpoliecca.
3/1ech MOKHO TIPHBECTH B KAa4€CTBE NMPUMEPOB BUPTYaJIbHBIC MAIIWHBI, BUPTY-
anbHbBIE 00pa3oBaTeIbHbIE CPeIbl, 00JauHbIe TEXHOJIOTHH U T. II.

B namem noHuMaHuM, B HACTOSIIIEE BpeMsl OypHOE pa3BUTHE MU(DPOBBIX TEX-
HOJIOTUH TIPUBOJUT K TOMY, UTO HHPOPMAIIMOHHO-00pa3oBaTeIbHbIe cpebl 00pa-
30BaTEIbHBIX OPTaHU3AINI, HHTETPHPYSICH C MOIITHBIMH BO3MOXKHOCTSIMH ITH(PO-
BOT'O MHTEPHET-MIPOCTPAHCTBA, 00pa3yIOT BUPTYAIBHYIO COLUATBHO-00pa30BaTEIIbHYIO
cpeny, B KOTOPOH M MPEICTOUT CYIIECTBOBATH BCEM YYaCTHHUKaM 00Opa30BaTellb-
HOTO Tpoliecca: YYUTENIM W aJIMUHUCTPAlUd OOpa30BaTENbHOM OpraHHU3aIiH,
YYeHHKaM U UX poauTessiM. [loaToMy cOBpeMeHHbIE TIeJJarord I0HKHBI HE TOJIBKO
CaMH BIIAJIeTh 3HAHUSIMHU, YMEHUSAMHU U HaBBIKAMH, COCTABIISIOUIMMHA COBPEMEHHBIE
U(ppPOBBIE KOMIIETEHIINH, HO U OBITH CIIOCOOHBIMH ()OPMHUPOBATH 3TH KOMITETECH-
MU Yy 00YyYaroIMXCs Ha Pa3IMYHbIX CTYTIEHAX 00pa30BaHHUS.

HccnenoBanne roTOBHOCTH COBPEMEHHBIX ME€AArOroB K UCIOJIBL30BAHUIO LUQ-
POBBIX TEXHOJIOTHI B yueOHOM mporiecce, mpoBeaeHHoe B 2019 r. cnernuanuctamu
aHanutuueckoro nenrpa HA®U [6], moka3piBaeT, 4TO HAa HACTOSIIUNA MOMEHT
HMMEIOTCS pa3ifyus B YPOBHE MOATOTOBKH YUUTENEH IIIKOJI U MpernojaBaTeneii By-
30B: HallpuMep, YUUTENS KO HE B MOJHOW Mepe HUCIOJIb3YIOT LIU(PPOBbIE pelie-
Hus g dpdexTuBHOrO0 001IeHUsT 0 paboTe M HE TaK aKTHBHO CO3JAIOT COO-
CTBEHHBIC IIU(PPOBBIC PECypPChl, HE BIIOJIHE KOMIIETEHTHBI B BOIIPOCAX CO3/IaHUS U
MoauUKaIu TUPOBEIX YUYEOHBIX MAaTEPHUATIOB M PECYPCOB, MAJO HCIOIB3YIOT
pecypcel cetu VIHTepHET M OHJIAH-CEPBUCHI B MPOIIECCe YUCOHBIX 3aHITHHA IS
paboThl ydanuxcs B KOMaHJA€ JJii COBMECTHOH MPOEKTHO-UCCIIEN0BATEIbCKOM
NESTeIbHOCTH, a TAK’KE€ B MEHBIIICH CTETICHH, YeM MPEroaaBaTesid By30B, UCTIOIb-
3YIOT MU(POBBIE HHCTPYMEHTHI JJIs1 00€CIIeUeHUs yJamuxcsi oOpaTHOM CBSI3bIO.
Bonee Toro, no MHEHHUIO CIIEUATUCTOB, MPOBOAUBIINX UCCIIEI0BAHNE, UMEHHO B
00JacTi UCTOIb30BAaHUS HOBBIX IIU(PPOBBIX TEXHOJIOTUH, yuuTess (IpernojaBaTe-
JIM BY30B) YCTyIIalOT CBOUM yUYEHUKaM (CTyJEHTaM).

K coxanenuto, B HacTosIIee BpeMsi B 00pa30BaTeIbHBIX OPraHU3alUsIX BCTpe-
YArOTCS CUTYAIUH, KOT/1a U(POBBIE TEXHOJIOTUN aKTUBHO HCIIONB3YEeT HEOOIBIIOE
KOJIMYECTBO MEIaroroB-MpeIMETHUKOB, CIIOCOOCTBYS MOBBIIIEHUIO 3((HEKTUBHOCTU
00pa3oBaTeNLHOTO Mpollecca JUIb 10 CBOMM y4eOHBIM npenmMeTaMm. Ho odeBu-
HO, YTO TaKMMHU YaCTUYHBIMU MPUMEpPAMU MOBBICUTH 3PPEKTUBHOCTH BCETO Tpa-
JUIMOHHOTO 00pa30BaTeIbHOTO MPOLIEcca He MPEICTaBIAETCS BO3MOXKHBIM [7].

B HekoTophIx Hay4dHO-MeTomu4eckux padorax [8—10] ykaseiBaercs, 9to mud-
poBas TpaHchopMaius 00pa30BaTEIBHBIX CHCTEM PEAU3yeTCss HEPABHOMEPHO,
Tak Kak peopMmbl, MpoBeeHHbIE B 00pa30BaHUM, OKa3bIBAIOTCS Majnod(peKkTuB-
HBIMH UMEHHO W3-32 HEJOCTATOYHOU ITU(PPOBOH IpaMOTHOCTH PAOOTHHKOB 00Opa-
30BaHUsI, YUUTEIICH U JIp.
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[IpoBeneHHbIN HaMK aHAIKU3 TpeOOBaHUN K MTPOGECCHOHATFHON OJATOTOBKE
Oynymux neparoroB B naerctByromux OI'OC (3++) BO no nanpasnenusm «Ile-
naroruyeckoe oopazoBanuey, «IIpodeccronanpHoe oOpazoBaHuey (s cTENeHEH
«bOakamaBp» U «MarucTpy», http://mon.gov.ru/dok/fgos) mokazan He0OX0IUMOCTH
nepecMoTpa U yriayOsiaeHHs COAEp aHUs MOATOTOBKH IMEIaroroB K mpogeccroHalb-
HOW JIEATETHOCTH B BUPTYAIBHOU COIMATLHO-00pa30BaTEIHLHOM cpe/ie Ha OCHOBE
pa3BUTUA UX MU(PPOBBIX KOMITIETSHITUH.

@yHIaMEeHTAIbHBIM JOKYMEHTOM B cepe 0Opa3oBaHMs CTall MPUOPUTETHBIN
npoekT «CoBpemeHHas 1dpoBas oOpazoBatenbHas cpena B Poccuiickoit denepa-
muny (2016), menb KOTOPOro — €O3/aTh YCIOBHS JJISI CHCTEMHOTO TOBBIIICHUS
KauecTBa M PaCIIUPEHHs] BO3MOXHOCTEH HEMPEPHIBHOTO OOpa30BaHUS IS BCEX
KaTeropuil rpakiaH 3a CueT pa3BUTHUSI POCCUICKOro ImdpoBoro oOpazoBaTeIbHOTO
npocTtpancTBa. [IpoekT paccunTan Ha pa3BUTHE JUCTAHIIMOHHOTO 0Opa3oBaHus,
a Tak)Ke BKJIIOYAET TaKhe HampaBlieHus paboT, KaK CO3JaHHE TOCY/IapCTBEHHBIX
CEpBUCOB M MHTETPALMOHHBIX PEIICHUH, HOPMAaTUBHO-TIPABOBOE 0OeCIieueHUe pas-
BUTHUS OHJIAH-00YUYEHUS U CO3[JaHIE CUCTEMBI OIICHKH KadecTBa OHJIalH-KyPCOB.

YuuThiBasi BBIIECKA3aHHOE, HAM TMPEJCTABISETCS aKTyalbHBIM BOMPOC
dhopmupoBanus TPoPecCHOHATIBHONW TOTOBHOCTH OYAYIIUX YUHUTEIEH K eI TeNb-
HOCTH B BUPTYaJbHOH COLIMAIBHO-00pa30BaTEIbHOM Cpelie Ha OCHOBE Pa3BHTHUS
ux HU(GPOBBIX KOMIIETEHIIUN B Mpolecce mpodeccrnoHalbHOM MOATOTOBKU B pam-
Kax TIpeisiaraeéMoil MporpaMMbl MarucTepCKoil MOArOTOBKU «L{ughposvie mexuo-
Jlo2ul U cemegoe 83aumooeticmaue 8 00pa308aHULL.

B coBpeMeHHBIX yCIoBHSAX IM(POBH3ALMK 00pa30BaTEILHOTO MpoLEcca 0Co-
OyI0 aKTyaJIbHOCTh MPHOOPETAIOT HAYYHO-METOJUYECKUE MCCIICIOBAaHUS B 00JIa-
CTH TPOeCCUOHATBHON MOATOTOBKH M MEPENOTOTOBKHU MEAAroroB, a TaKkKe U3y-
YeHHe MOJIXO0J0B U METOAMK (OPMHUPOBAHUS COCTABIISIOMIMX LUPPOBOM KoMIie-
TEHTHOCTH/TPAMOTHOCTH Tearoros. boiee Toro, 04eBUAHO, YTO YUUTEIS CTAPIINAX
KJIaCCOB, MOJyyarolye npodecCHoHAIbHYI0 MOJArOTOBKY B paMKax MarucTpaTyphbl,
JIOJDKHBI UMETh OoJiee rTyOOKHe 3HAHUS M YMEHHUS B 00JacCTH MpUMEHEHUs 1ud-
POBBIX TEXHOJOTHM, YeM yuuTels cpeanend mkoisl [11; 12]. 310, Ha Hai BT,
CBSI3aHO C TEM, YTO UMEHHO OHU MPUHUMAIOT aKTUBHOE yYacTHE B IMOJTOTOBKE
y4dalxcs, KOTOpbIE B CKOPOM BpEMEHU OKaXyTcs B LU(POBBIX peausix HaIIero
BpEMEHH.

B 2017 r. KomuteTom no o6pa3oBanuto EBpormeiickoro corosa npeacTaBieH
npuMepHbIid npoduins nudpoBbix komnereHmid yuutens Digital Competence of
Educators (DigCompEdu), koTophIii BKItOYaeT MIECTh 0071aCTe KOMIETEHITUN
yuurens [13].

[TpuBenem npuMepHbIit IPOGIITH U(PPOBHIX KOMITIETSHIIMA YIUTENSI COTJIACHO
pabore [14]:

1. Ilpumenenue yughposvix mexnonozuii 8 NPopheccUoHaIbHOU nedazocuyecKoll
cpede. OPraHU3AIMOHHAS KOMIIETEHTHOCTh, KOMIIETEHITHS B 00J1acTu mpodeccro-
HaJbHOI'O COTPYJHUYECTBA; MPOPECCUOHAIBHAS KOMIIETEHIMs B 00JaCTH caMOaHaIn3a
MPAKTUYECKON JIEATEIIbHOCTH; KOMIIETEHIINS, CBsI3aHHAsl ¢ HETIPEPBIBHBIM mpodec-
CHOHAJIHBIM Pa3BUTHEM B 00J1aCTH IIH(PPOBBIX PECYPCOB.

2. Braoenue npogheccuonanvhvimu HagblKAMU NOUCKA, CO30AHUSL U COBMECH-
HO20 UCHONb308AHUL YUPDPOBbIX 0OPA308AMENbHBIX PECYPCO8: CIIOCOOHOCTh OCY-
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LIECTBJIATh BHIOOpP LU(POBBIX pEecypcoB B 3aBUCUMOCTH OT II€JIM, KOHTEKCTA
o0y4YeHHusl U MeJaroruuyeckoro nojaxojaa; pazpadareiBaTh U BHOCUTh U3MEHEHHUS B
nudpoBbIe pecypchl; odecneunBaTh yrpaBleHUE, 3alIUTy U 00MeH HU(PPOBBIMU
pecypcamu AJisi OpraHu3auy UG POBOTO KOHTEHTA U JIeNaTh €ro JOCTYIMHBIM IS
yUalluXxcs, POAUTENEH U JPYTUX MeAaroros.

3. Ilpumenenue yughposwix UHCMPYMeHmMOo8 8 0OYUeHUU U NPeno0aeanuu. Ta-
HUPOBAHUE U BHEApPEHUE LU(POBBIX YCTPONCTB U PECYpPCcOB B yueOHBIN Mpoliecc;
WCMOJIb30BaHKE HU(POBBIX TEXHOIOTUI JUI HHIUBUYAIbHON U TPYIIIIOBOM pabOThI;
MPUMEHEHNE HU(PPOBBIX TEXHOIOTHI B KQUECTBE CPEICTB YIYUIICHUS] KOMMYHUKAIIU
U COTPYIHHYECTBA MEXIY YyYallUMHCS; UCIOIb30BaHNE HU(PPOBBIX TEXHOJIOTHI
JUISL TIOJICPKKHA caMOOOy4eHHUs IIKOJIBHUKOB (TUIAHUPOBATh, KOHTPOJIUPOBATH U
(buKcUpOBaTh pe3yabTaThl COOCTBEHHOTO O0YYEHUS, IPEIOCTABIIATh I0KA3aTeNbCTBA
Iporpecca, IeJIUThCs 3HaHUSIMU).

4. Braoenue yughposvbimu UHCMpyMeHmamu U CmpameusiMu OYeHKY pe3yiibma-
moé 06yuenus: UCTIOIb30BaHNE LU(PPOBBIX TEXHOIOTHH Ui (popMHpPYIOIIEH U UTO-
TOBOH OIIEHKH; CTIOCOOHOCTh BBIOMPATh, KPUTHUECKH aHAJTM3UPOBATh U HHTEPIIPE-
THUPOBATh U(PPOBBIE TOKA3ATENHCTBA AKTUBHOCTH YYAaIIIEroCs, €ro MPOU3BOIUTEIh-
HOCTH W TIporpecca B OOYYEHHH; HCHOJIB30BaTh MU(POBBIE TEXHOIOTHU ISl 00ec-
TIEYCHHUs TeJICHANPABICHHOW W CBOEBPEMEHHOW OOpaTHOM CBS3M C YUYalUMHCS,
MPaBWJIbHO MHTEPIPETUPOBATD J10KA3aTENbCTBA, MIPECTAaBICHHbIE IIU(PPOBBIMU TEX-
HOJIOTUSIMU, ¥ HCTIOJIb30BATh UX JIJISl IPUHATHUS PELICHUI.

5. Hcnonvzosanue yughposwvix uncmpymenmos 01 pacuiuperus obpazosa-
MENbHBIX 803MONCHOCHEN YUaAuUXCs: CIOCOOHOCTh YUUTeNsl 00ecTeurnBaTh JOCTYTI-
HOCTh Y4€OHBIX PECYpPCOB ISl BCEX y4YallUuXCs, YMEHHE aHATH3UPOBAThH BIIHMSHHE
1U(POBBIX PECYPCOB Ha IIKOJIBHUKOB, PEarupoBaTh HA KOHTEKCTyalbHbIE, (PH3U-
YECKUE WM KOTHUTUBHBIC OTPAHUUYCHUS I MX UCIOIB30BaHUS B O0ydaromiem
mporiecce; TOTOBHOCTh HUCIOJB30BaTh HU(POBBIE TEXHOJIOTUH ISl pa3HOOOpa3us
00y4arommx CpesicTB, 00eCeYNBaTh MPOIBIDKECHNE YUAIINXCS C YIETOM PA3THIHBIX
YPOBHEW OCBOCHHS Y4E€OHBIX MPOTPAMM, CJIEI0BATH NMPUHIUIY WHIWBUAYAIN3a-
UK 00yYCeHUS; CTUMYJIMPOBATh AKTUBHOE NMPUMEHEHUE yYAIUMHUCS THPPOBBIX
TEXHOJIOTHH JJIsl TBOPUECKOI0 OCBOEHUS IIKOJIBLHOTO MPEAMETA.

6. Conpogosicoenue npoyecca pazeumus YUGposol KOMNemenmHoOCmu yua-
we2ocs. COCOOHOCTh YUUTENsl 00ecTeunBaTh MOUCK MPOPECCHOHATBHO BaKHOU
nH(poOpMalK U pecypcoB B U(MPOBBIX cpefax, ee 00paboTKy, aHAIW3 U HHTEP-
MpeTalnio, CPaBHEHNE U KPUTUYECKYIO OLICHKY, ONpeaeNeHHe TOCTOBEPHOCTH UH-
(dbopMaluu ¥ ee UCTOYHUKOB; oOecrieueHre UGPOBOI CBSI3U B IENAX COTPYIHH-
YecTBa; CO3/IaHHE KOHTEHTA C MOMOIIIBI0 HU(POBBIX CPEACTB B Pa3HBIX (hopMaTax;
o0ecrieyeHre OTBETCTBEHHOTO MPUMEHEHHs HU(POBBIX TEXHOJIOTHI 00y4YeHUs B
Henax (pU3NYECcKOro, ICUXOIOTMYECKOro M COLMATBHOTO OJIaromnoydust IKOJIBHUKOB,
MOMOIIb B PAaCUIMPEHUH BO3MOXKHOCTH yUAIIMXCS YIPABISITH PUCKAMU TIPU UCTIONb-
30BaHMH HU(PPOBBIX TEXHOJOTHH; PEIIEHNE TEXHUUECKHIX, TEXHOJIOTHIECKUX MPO0-
JIeM y4alluXcs, CBI3aHHBIX C MCIIOJIb30BaHUEM ITU(PPOBBIX TEXHOJIOTHH.

TakuMm o0Opa3oM, yervio onucvLl8aemo20 Uccie008anls BHICTYTIA€T TEOPETH-
Yeckoe 000CHOBaHUE:

— MOJIENIA BUPTYAJIbHOU COIMATLHO-00pa30BaTEIbHOM CPEIBI;

— 0coOeHHOCTEH pa3BUTHS U(PPOBBIX KOMIIETEHIIMH OyIyIero nejaarora B
paMKax ero npohecCHOHAILHON OJATOTOBKHU B BY3€;
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— MOCTPOEHMS MOAETH (GOPMHUPOBAHUS NMPO(HECCHOHABHONW TOTOBHOCTH Oy-
IYUIETO YYUTENs K JEATeTbHOCTH B BUPTYalbHOW COIMATBbHO-00pa3oBaTeNbHON
cpezie Ha OCHOBE Pa3BUTHUS UPPOBBIX KOMIETECHIIHI;

— coziepkaHusl 00y4YeHHUs! B paMKaX HOBOM MarucTepckoi nmporpammsl «L{ugh-
PO8ble MEeXHON02UU U cemesoe g3aumooelicmeue 8 0opazoeanuuy sl 00ydaromuxcs
no HanpasieHusM «Ilegarorudeckoe obpazoBanuey, «IIpodeccrnonansHoe oOpa-
30BaHue», «/lonomHutensHoe 00pa3oBaHKe) Ha OCHOBE pa3BUTHUS LU(POBBIX KOM-
MeTeHIM Oy TyIIero rnejarora B paMkax ero npoeccuoHaaIbHON MOArOTOBKY B BY3€;

— coJiepkaHusl 00y4YeHHUs! B paMKax IMpeJylaraéMbIX AUCIUILIMH MarucTepcKoi
MIPOrPaMMBbl;

— pa3paboTKu METOIUKU 00yueHUs! OyAyIIMX Ie1aroroB, HalpaBJIeHHON Ha
(dbopmMupoBaHHE X NPOPECCUOHATBHON TOTOBHOCTH K JESITEIBHOCTH B YCIOBUAX
BUPTYaJIbHON COLIMAIbHO-00pa30BaTelIbHOM cpeibl 00pa30BaTesIbHOM OpraHu3alui;

— HaunOosee 3(PEKTUBHBIX METOJIOB U CPEACTB 00YUEHHs, HAMIy4IIUM o0pa-
30M CIIOCOOCTBYIOIIUX Pa3BUTHIO HU(POBBIX KOMIETEHIIMI Oy IyIIero neaarora B
paMKax ero npo(ecCHOHAJIbHOW MOATOTOBKH K JESITEIbHOCTH B BUPTyaJbHOU
COLMaIIbHO-00pa30BaTENbHOM Cpee.

MeTonbl uccienoBanus. [t TOCTHKEHHS! TIOCTABJICHHOM 11N Obl1a chopmy-
JMpOBaHa KOHIICTIIHS, ONHCHIBAIOIIAs COCTABIISIFOIINE M HANpaBJICHUsT (OPMHPO-
BaHHUA MPOQECCHOHATBHON FOTOBHOCTH IEarora K JesTeIbHOCTH B BUPTYaJIbHOMN
colMagbHO-00pa30BaTeNIbHOM cpelle Ha OCHOBE Pa3BUTHS HU(MPOBBIX KOMIETEH-
uuit. OCHOBHAs ujesl KOHLEMIUU COCTOUT B TOM, YTO Pa3BUTHE HHUPPOBBIX KOM-
NEeTeHL U COBPEMEHHBIX MeJaroros JJisi OCYLIECTBICHUs NMPO(ecCHOHANBHOM ae-
ATEIBHOCTU B YCIOBHUSIX BUPTYaIbHON COLMAIbHO-00pa30BaTENbHOM Cpe/ibl JOHKHO
OCYILECTBIIATHCS B X0J1€ 00YUEHUS PEIICHUI0 YUeOHBIX MPo(hecCHOHANBHBIX 3a/1a4
Pa3HOro ypOBHSI CIOKHOCTH M B COOTBETCTBHH C BBIJACICHHBIM BHJIOM KOHKPET-
HOW JEATeIbHOCTH Nelarora ¢ MpUMEeHEeHUEM LU POBBIX TEXHOIOTUH.

Ha ocHoBe ananmm3a OCHOBHBIX 33/1a4, PEIIaeMbIX yYaCTHUKAMU BUPTYaIbHOU
COIMATBHO-00pa3oBaTebHON cpeabl [15—17], MBI BBISBHIN U 00OOIIVIIH BUIBI
CETEBOr0 MHCTpYMeHTapus (HU(PPOBBIX TEXHOJIOT i), HEOOXOJUMOTr0 y4aCTHUKAM
JUTSL X PEIIeHUS (CM. TaOIHILy).

[lepeuncnuM HOPMATHBHO-IIPABOBHIE JOKYMEHTHI M MaTepuaibl, KOTOpbIE
cocTaBUIM 0a3y AJIs UCCIIEyeMOro BOmpoca:

— @I'OC (3++) BO moaroroBku maructpoB «Ilemarormueckoe oOpa3oBaHue»
(http://fgosvo.ru/uploadfiles/FGOS%20V0%203++/Mag/440401_ M 3 16032018.pdf);

— @I'OC (3++) BO noaroroBku maructpos «lIIpodeccnonansHoe 06pazoBaHue»
(http://fgosvo.ru/uploadfiles/FGOS%20V0%203++/Mag/440404 M 3 19032018.pdf);

— IlpodeccrnonanbHblil cTaHAapT neaarora (Megaroruyeckas AesaTelbHOCTD
B c(epe JOLIKOIBHOTr0, HAa4YaJIbHOTO OOIIIEro, OCHOBHOTO OOIIETro, CPpeIHero oopaso-
BaHUsI (BocrTaTenb, yunrens) (http:/fgosvo.ru/uploadfiles/profstandart/01.001.pdf);

— IIpodeccronanbHbIid CTaHAAPT MeAarora JOMOIHUTEILHOTO 00pa30BaHHS
(http://fgosvo.ru/uploadfiles/profstandart/01.003.pdf);

— Ipodeccuonanbuplii cTaHAAPT Tenarora MpoecCHoOHAIBHOTO 00yUYeHus,
po¢eCCHOHAIIBHOTO 00pa30BaHUs U JOMOIHUTEIBHOTO MPOPECCHOHATBHOTO 00-
pasoBanus (http://fgosvo.ru/uploadfiles/profstandart/01.004.pdf);

— MPUMEpPHBINA Tpouib HU(PPOBBIX KOMIIETEHLIUH MeAarora, npeioKeHHbIX,
Hanpumep, B padote [13] u mp.
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Tabnnua

OCHOBHbIe 3a4,a4M Y4aCTHUKOB BUPTyaJibHOWM couuManbHO-00pa3oBaTesibHOW cpeabl
N HeoOxoauMble LLUPPOBbIE TEXHOOMU

Y4yaCcTHUKU BUPTYanbHON OcHOBHbIe 3apauu LindppoBbie TexHONOrMmn
coumasnbHO- (ceTeBble MIHCTPYMEHTDI)
obpasoBaTtesnbHOI cpeabl
O6y4yaeMble MonyyeHue ycnyr, obyyeHue, e CaliTbl C pasnnyHbIMK pecypcamu
(nonb3oBarenu XpaHeHue nHdpopmaumu, B ceTn NIHTepHET, BKoYasa canTol
PasfNYHbIX KaTeropuii) [OCYr (MHTepechl, Urpbl, obLeHne) rocynapCTBEHHbIX OpraHn3aumi

n ycnyr;
e /lHbopmaumoHHo-06pa3oBa-
TeJIbHble CUCTEMbI 00Yy4eHUst (CUC-

TEeMbl ynpaBneHusa 00y4eHneMm);
CospaHue 1 xpaHeHne yHebHbIX MaTepUaioB, o OneKTPOHHas no4Ta (0BLLeHe);
opraHusaunst y4uebHoro B3aMmonencTaus o CoumanbHbie ceTv (COoBLLECTER,
1 ynpaefieHne y4ebHbIM NpoL,EeCcCoM, o6LueHne);
duUKCHpoBaHme pesynbTaToB y4ebHOro

CBA3b ¢ 06pa3oBaTefibHOM OpraHMu3aumen,
Poontenu obyvaembix nonyyeHune nHdopmaumm
0 OOCTMXEHMAX 00y4aeMoro

MNeparoru e Beb-npunoxeHus (codgaHme
npouecca, MHGopMauNoHHOE Pa3NMYHON UHGOPMALMM);
B3aMMOAeNCcTBYE (0by4aemble, POANTENN, o CeTerble cepBuch 1 o6naka
aAMMHMCTPaLVs, neparoru), (Co3maHVe 1 XpaHeHVie PasnyHON
npodeccroHanbHble coobLecTsa MHOPMALIM, COBMECTHAS paBoTa);
OpraH13aumoHHO-yNpaBneH4yeckas ® MOOUNbHbIE MPUIOXEHNS N TEX-
AoMUHUCTpaLmS DeSATeNbHOCTb, XPaHEHNE AOKYMEHTALIN, HoJslornK;
obpasoBaTesnibHOM MOHUTOPUHI KayecTsa y4eOHoro npouecca,  ® MecceHpxepbl (0bLLeHme)
opraHnsaumm CB$13b C BbILUECTOSALLMMN OpraHamMm
obpasoBaHus

Onupasich Ha yKa3aHHbIE JOKYMEHTHI, ObUTM KOHKPETHU3UPOBAHBI U MPEAJIO-
KEHBI yeau oOyyeHus Teaarora NeATeIbHOCTH B BUPTYaIBHON COIMaIbHO-00pa-
30BaTeIbHON CcpeJie Ha OCHOBE Pa3BUTHUS LU(MPOBBIX KOMIETEHIUH, KOTOPbIE U
MOTYT BBICTYIIaTh OCHOBHBIMU LIETISIMU TIPEATIaraeMoil MporpaMMbl 00y4YeHHS Ma-
TUCTPAaHTOB HampasieHui «llegarornyeckoe oOpazoBanue», «IIpodeccrnonanpHoe
oOpa3oBanue» u «JlononHurtensHoe oOpasoBanuey. [lepeuncium ux:

1) oBnagenne 6a30BBIMU MOHATHAMH UH(POPMAIIMOHHO-TIPABOBOU KYJIBTYPBI
mearora;

2) METOMKaMH HCIIOJIb30BaHMsI COLMAIIBHBIX CETEBBIX CEPBHCOB B 00pa3oBa-
TEJIHLHOM MPOLECCE;

3) MeTonMKaMu MpUMEHEHHUST HHPOPMAIIMOHHO-00Pa30BaTEIbHBIX CUCTEM B
o0y4eHuu;

4) 3HaHUSIMU, YMEHHUSAMH U HAaBbIKAMHU HCIOJIL30BaHUS IIU(DPOBBIX TEXHOJIOTUI
JUTSL OCYIIIECTBIICHUSI KOHTPOJISI U OTICHUBAHUSI TOCTHKEHUS;

5) coBpeMeHHBIMU TU(GPOBBIMU TEXHOJIOTUSMH OpraHU3aIMK 00Pa30BaTEIHLHOTO
mporecca (CMemaHHbIMU, TUCTAHITMOHHBIMH, MOOUITEHBIMH, O0JTAYHBIMH);

6) 1M(POBLIMU TEXHOJIOTHUSIMHU COITHATIBHOTO B3aWMOJICHCTBUS B OOIIECTBE,
HayKe U 00pa3oBaHMH.

AHanu3 BUJOB JIEATEIBHOCTH U MPO(GECCHOHATIbHBIX KOMIETeHIUNH Oyy-
miero neaarora, ykazanuoix Bo ®I'OC (3++) BO, a taxke nonumanue odnacteit
MPUMEHEHUS U POJIM HU(POBBIX KOMIIETEHIMI meaarora B ero npogeccuoHab-
HOU JeSITENbHOCTH MO3BOJISIET HAM FOBOPUTH O UX TECHOM B3auMOCBs3U (puc. 1).

Cormacao ®I'OC (3++) BO, Oyaymuii megaror 10JpKeH OBITh MMOATOTOBJICH
K TaKUM BHJAM JCSATEIbHOCTH, KaK MeJarornueckas, HayqHO-HCCIeI0BaTeNbCKas,
MIPOEKTHAsl, METOIMUECKasi, YIIPaBJIeHUECKask U KyJIbTypHO-TIPOCBETUTENbCKas. B Toii
WIA MHOM Mepe KaXAblil U3 BUIOB MPO(ECCHOHATBHOMN AEATENbHOCTH MOJApa3y-
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MeBaeT BIaJICHHUE MeJaroroM UG pOBEIMU TEXHOJIOTUSIMH, KOTOPOE OMPEACSETCS
HaJU4YMEeM Y HEro TeX WM MHBIX IUGPOBBIX KoMreTreHnwi [12; 18]. Hamomuanm,
YTO COTJIACHO MPUMEPHOMY MPO(IITI0 MHUPPOBLIX KOMIIETEHIIUHN TMeaarora, mpu-
BEJICHHBIX B IOKyMeHTe [13], kakmast U3 yKa3aHHBIX Ha puC. 1 o0iacTeil onuchl-

BAET psiJi COOTBETCTBYIOMIMX KOMITeTeHIIHH (Bcero 21 kommnerenuus) (puc. 1).

Mpodreccnonansian QeATensHOCTE Neaarora

:

HayuHo-
MCCTegoBaTenbCran

KyneTypHo-
NPOCEETHTENLCKAR

Neaaroru4eckan J

O6GnacTn NnpuMeHeHus P pPOBbIX KOMNETEHLMIA negarora

1. NMpumeHeHue uMPpPOBbLIX TEXHONOrUI B NpodeccmnoHanbHoi negarorm4eckom cpepe.

—————

. TeNbHbIX PeCypcoB.
I 3. MpumeHeHue uMdppoBLIX PECYPCOB B 00Yy4E€HUM U NpenoaaBaHuM.
E 4. BnapeHvue undppoBbIMU MUHCTPYMEHTAMU U CTPATErNSIMU OLLEHKU Pe3yNibTaToOB 00y4YeHus.

i 5. Ucnonb3oBaHue LundpoBbIX MHCTPYMEHTOB AJ1Sl pacLuMpeHus 06pa3oBaTesibHbIX BO3MOXHOCTEN y4aLuMXcs.

' 6. ConpoBsoxaeHue npouecca pasenutus uMppOoBoii KOMNETEHUUN YHaLLXCS.
N

ne-7 nK-13 nK-17

nK-1 nK-4
k2 ks nK-s k-1 nK-14 nK-18s
ks NK-6 nKk-9 nK-12 nK-15 nK-19
nk-10 nK-16 nK-20
nK-21

2. BnapeHune npo¢ecCcUoHaNbHbIMU HaBblIKaMW NOUCKa, CO3AaHUA U COBMECTHOIO UCMNOJIb30BaHUSA oGpaaoBa-

Puc. 1. B3anmocss3sb UM@pPoBbIX KOMNETEHLNA
1 BUOOB NpodeCcCnoHanbHOM AeATENbLHOCTM nNegarora

CeTeBble CEPBUCHI
B 06pa3oBaHun

MHdopmauoHHO-
npasoBas KynbTypa
neparora

MHdopmayMoHHO-
obpasoBaTeribHble
cucTemsbl
B 0O6pa3oBaHnu

Ycnyrmn umdpoBoro =
obwecTsa

TexHonorum OueHuBaHue

3NEKTPOHHOIro pesynbLTaToB
obyyeHns oby4eHnst Ha ocHoBe
LMPPOBbLIX TEXHONOT A

Puc. 2. CooTBeTCTBME COAEPXKAHMSA MArMCTEPCKOM NpOorpamMmMbl NOArOTOBKM
«LndpoBble TEXHONOrMN 1 CETEBOE B3aUMOAENCTBNE B 0OPA30BaAHUM»
npuMepHOMY NPodunio LMMPOBLIX KOMNETEHLMI nNegarora

~.

YkazaHHbIe B IPUMEPHOM Tpoduiie MUPPOBBIX KOMIETEHIMH Megarora oc-
HOBHBIE 3HaHUS, YMEHUS U HABBIKM MO3BOJIMIN HaM MPEUIOKHUTh COAEpKaHue 00y-
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YEeHUS B paMKax MpeaiaraeMoil HaMHu MarucTepcKoil mporpaMmsl «L{ughposwvie mex-
HONIO2UU U cemegoe 83aumooeticmaue 8 0bpazosanuu», KOTOpoe, Ha Halll B3I,
MO3BOJIUT KaK COBEPIIIEHCTBOBATH ITU(POBHIE KOMIIETEHIIMU T€1aroroB, Tak U pac-
UIMPHUTH UX 3HAHUS, YMEHHUS U HaBBIKU 110 IPUMEHEHHUIO HU(POBBIX TEXHOJIOTUI B
o0Opa3oBaTenbHOM mporiecce (puc. 2).

OTMeTuM, 4TO Ha pUC. 2 TMPUBEJIECHO COOTBETCTBHE 00JIACTEH MPUMEHEHHS
UG POBBIX KOMITETeHIIMH meaarora (udpbl 1-6) U COOTBETCTBYIOIINE UM JHMCIIHU-
IJTMHBI TIPEeAJIaraéMoil HaMHU MaruCTEPCKOM MporpaMMbl B paMKax UX MPEIMETHOM
MOATOTOBKH B 00JIACTH MPUMEHEHHSI IU(PPOBBIX TEXHOIOTHH.

B mpouecce pa3pabotku nporpamMmbl IpohecCHOHaIbHON MOATOTOBKH HAMU
OBUTH TPETIOKEHBI €€ CTPYKTYpa U COCTABIISIONINE COACPIKAHUS, METOMABI, (DOPMBI
U cpeAcTBa 00y4eHHUs, HalpaBJIeHHbIE HAa pa3BUTHE HU(POBBIX KOMIETEHIIH Te-
Jarora ¥ UX MpUMEHEHHe B 00pa3oBaTeNsHOM Iporiecce; chopMyTupoBaHbl KpH-
Tepuu cPOPMUPOBAHHOCTH YPOBHEH ITU(PPOBBIX KOMIIETCHIIMA B paMKax Mpodec-
CHUOHAJILHOW TOTOBHOCTH K JIESITEILHOCTU B YCIOBUSX BUPTYaIbHOW COIHABLHO-
obOpazoBarenbHol cpenbl. [Ipu aToM, cornacHo A.K. MapkoBoii [19] u B KOoHTeK-
CT€ HAIIIETO HMCCIEeNOBaHUs, MBI MOJAPa3yMeBaH, 4TO MpodeCCHOHATbHAS TOTOB-
HOCTb IeJJarora — 3TO MPEAIIECTBYIONINNA yPOBEHb €ro NpodecCHOHaIbHONH KOM-
METEHTHOCTHU Ha dTanaxX CTAaHOBIIEHUS €T0 MPOPEeCCHOHATI3MA.

Pe3yabTaThl u 00cy:xaeHus. B xone ucciaenoBanus Obuta chopmynupoBa-
Ha KoHIenmus GopMupoBaHUsS MPOPECCHOHATHHON TOTOBHOCTH OyAyIIero mea-
rora K JIeATeJIbHOCTH B BUPTYaJIbHOHN COLMANbHO-00pa30BaTEIbHON cpelie Ha oc-
HOBE Pa3BUTHsI €0 NU(POBBIX KOMITETCHITUH.

OTmeTuM, YTO, COTJIaCHO MPEUIOKEHHOM HaMU KOHLIENIINY, Ha BBICIIEM (CIie-
[UATHOM) YpOBHE CPOPMHUPOBAHHOCTU MPO(HECCHOHANBLHOW TOTOBHOCTH K Jesi-
TEJILHOCTH B BUPTYAJILHOM COIMATIbHO-00pa30BaTEIHLHON Cpelie COBPEMEHHBIN Te/Ia-
TOT NP PEIIeHUH 3a/1a4 MpodeCCUOHATBHON chephl HAUMHAET TMPOSBIATH KOMIIE-
TEHTHOCTh B OOJIACTH NMPUMEHEHHs] HU(PPOBBIX TEXHOJIOTUH B CBOEH MpaKTHye-
CKOH nesTensHOCTH. [Ipy 5TOM MBI TOHMMaeM, 9TO, COTTIACHO KOMITETEHTHOCTHO-
My TIOJIXOY, U3JI0KEeHHOMY B pabote [20], mrobast KOMIIETEHTHOCTh (popMUpYeETCst
MOCTETIEHHO, CHaYaJIa Ha KITFOYEeBOM, 3aTeM Ha 0a30BOM YPOBHSIX, U JIUIIIb TIPU cop-
MHUPOBAHHOCTH JIaHHOM KOMIETEHTHOCTH Ha CIEIMaJbHOM YPOBHE MBI MOXEM T'O-
BOPHUTb O TOM, YTO Iejaror obianaer npodeccuoHabHON TOTOBHOCTHIO K IMPH-
MEHEHUIO JaHHOW KOMIIETEHIIMU MpPH pElIeHUH 3aJay, BO3HUKAIOIINUX B MPaKTH-
YECKOU JIEATETBHOCTH, TIPOSIBIISS TIPU 3TOM NMPO(HECCHOHAITEHYIO KOMIIETEHTHOCTb.

Takum 06pazom, npodeccruoHanbHasi KOMIIETEHTHOCTh TIeAarora B 001acTu
WCIOJIb30BaHUS IU(DPOBBIX TEXHOJIOTUN OJIKHA MPOSIBUTHCS B CIy4ae €ro TOTOB-
HOCTH K JICSITENLHOCTH B BUPTYaJIbHON COIMAILHO-00pa30BaTeNIbHOM cpeie U YMEHUs
pemaTh pa3IM4yHble 3a/1a4d B 00JIaCTH NMPUMEHEHUs HU(POBBIX TEXHOIOTHH (00-
JaYHBIX, JUCTAHIIMOHHBIX, MOOUJILHBIX, BUPTYaIbHBIX). 3/1€Ch K€ MOJUYEPKHEM,
910 nu(dpoBas KOMIETSHTHOCTh MEAarora M0 KHAa OBITh OCHOBAaHA Ha Pa3BUTOM
JIOTUYECKOM MBIIIICHUH, JOCTATOYHO BHICOKOM YPOBHE BJIAJICHHS yIPABICHUEM
nH(popMalrel U MacTepCTBE BIACHUS [IUPPOBOI TEXHUKOM.

PaccmarpuBas pa3BuTHe TUPPOBBIX KOMIIETSHIMI TTearora Ha CrieluaIbHOM
YpOBHE, a TOYHEEe — KOMIETEHIIUH B OOJACTH HCIOIb30BAHMS MUPPOBBIX TEXHO-
Joruii B 00pa3oBaTeIbHOM IIPOIIECCe, TOJIaraeM, YT0 HeOOXOMMBIE MPEALIECTBYIO-
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1ye ypoBHH (KITIOUEBOM, 0A30BBIN) JaHHBIX KOMITETCHIUN ObLTH C(HOPMUPOBAHBI
y HEro B Ipolecce Mnpeapayieil npopecCHOHaIbHON MOArOTOBKH, B YaCTHOCTU
Ha ypoBHe OakanaBpuara (HampuMmep, B paMKax IUCHMIUIHMHBI «HpOopmannon-
HbIE€ TEXHOJIOTUH B PO(PECCHOHATBHOMN eATEIbHOCTIY /WK Pa3InIHbIX KypCOB
10 BBIOOpY, pean3yeMBbIX B BhICIIEM y4eOHOM 3aBeaeHun) [19; 21; 22].

B naHHOM KOHTEKCTEe OCHOBHAsI Hallla LIeJb 3aKJII0YaeTCsl B 0TOOpe yueOHbIX
3aJa4, COOTBETCTBYIOLINX NPOQECCHOHATIBHBIM 3a/1a4aM I€/1arora, U BBISBICHUN
KPUTEPHEB, OTBEUAIOIINX CHEHNATBHOMY YPOBHIO C(POPMUPOBAHHOCTH LU(POBBIX
KOMIIETEHIMH cOriacHo 001acTsM MPUMEHEHUS U(PPOBBIX KOMIIETEHIIUHA.

B — 6 E— 6 E— 8 E— O 6 — § M— 0 8 M— 6 G— 8 — e S— 8 —
.

fipocgheccuonanusm T .
U APog.MICMEPCINGOo pogecCUONANLHAR I
YULUMEns Kynbmypa yaimens

B el e e e R e —— e —— e —— e —— e —— e ——aray

MpodeccuoHaneHaA NegarorMyeckan KOMMeTeHTHOCTb YUMTENA B obnacTu
I MCNoNb3oBaHWA UM POEBLIX TEXHONOMMA (B TOM YMCAe Negarormyeckmx

| | aHaHuA || wMERMA || HABBIKM || CNOCOBbIAERTEMEHOCTM | |
: MpotheccHoHanbHanA roTOBHOCTE ByayLLEro y4nTena B obnactu ]
I | MCMoNE30BaHWA UM POBBLIX TEXHONOMMA (B TOM YKMCNe NeaarorMyeckmx) | I

TeopeTMKO -TEXHOAOrHY cKanA MpaKThy 2cKan cocTaeAAIoW anA

COCTAEAAKOLW af

MarucTepckan aucceptaumna (BKP)

HHuipopHauMoHHO-NPpaBOEaA KyNbTYpa
neaarora

Hay4Ho-uccnenoeatensckan pabota

CeteBble CEPBUCLI B uﬁpasuBamm

‘ "pDHSBD,!I,CTBEHHaﬂ npakTHKa ‘

I'Ipuemuaﬂ AeATENbLHOCTL

HuopraumwoHHo-0 DpazoBaTenbHbIE
CUCTEMBI B DOYHEHUU

OueHHEaHHE PeryNBLTATOR 00Y4EHHA
Ha 0CHOBE UMhpOBLIX TEXHONOTHI

TexHonorum INEeKTPOHH OIo Uﬁy‘-lEH“ﬂ
BUPTYaNbHaA cOLWaNbLHO-

i
I
i
]
odpazoBaTenkHaA cpesa, |
]
I
]
I
i
I
i
]

AUCTAHUMOHHbLIE,
MOOMNEBHEIE W DONaYHble
TEXHOMOIMK

Yenyru undpoeoro odwectea

Puc. 3. Cocrtasnsiowme n HanpaeneHs GopmMmpoBaHms roTOBHOCTM negarora
K IeATENbHOCTY B BUPTYaJIbHOW coumarnibHO-06pa3oBaTesnbHol cpene
Ha OCHOBE Pa3BUTUSA LNPPOBBLIX KOMMNETEHLNA
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Pa3pabatsiBas npeanaraemyro mozens (GpopmupoBaHus TpodhecCHOHATBEHON
TOTOBHOCTH TeJiarora K JIeITeIbHOCTH B BUPTYAJIbHON COLMAIIBHO-00Pa30BaTEIbHON
cpene (puc. 3), B comepxaHue OOy4eHHs (TCOPETHKO-TEXHOIOTHYECKast COCTaB-
JISIFOINAs) MBI BKITIOUMIIM IECTh JUCIHIUINH, COOTHOCSIIUXCS ¢ 00IacTIMHU MpHU-
MEHEHUS IIUPPOBBIX KOMIETEHIINH IeJjarora, NpuBeIeHHbIX B padote [13].

[IpakTryeckuii GJIOK BKIIOYAE€T KOMIIOHEHTHI MPAKTHYECKON JEATEIbHOCTH
Maructpanra, ykazaniole B ®I'OC (3++) BO. be3ycnoBHO, Mbl BbIAETSIEM JIESATENb-
HOCTHBIH, MOAYJIbHBIA U MPOEKTHBIN MOAXO0/IbI KaK IJIaBHbIE CPEIU METOAMYECKUX
MOAXO/IOB K pealiu3aiu 00yueHus, 0e3 KOTOPhIX HeMbICTUMa PeIIeKCHs U 0CO-
3HaHUE CBOEH NESITEILHOCTH.

Oco00 XOTMM OTMETHUTB POJIb CPEICTB O0YUYEHUsI, KOTOpPbIE B JAHHBI MOMEHT
BBICTYNAIOT U 00BEKTOM M3YUEHHUS U KOTOpPbIE HAJUIEKUT MPUMEHSITh IPU pealu-
3alMy TMpejuiaraeMoi MporpaMMbl MOATOTOBKH MaruCTPaHTOB B 0OJACTH UCTIOJb-
30BaHMsI IU(PPOBBIX TEXHOJOTHI. ITO AOHKHO OBITH HE TOJILKO OOyYeHHE HC-
MOJIb30BaHMIO IIM(POBBIX TEXHOJIOTHH B Oyaymieil mpodeccnoHanbHOM AesTenb-
HOCTH, HO U NMPUMEHEHHE JTaHHBIX TEXHOJOTHH B paMKax 00pa30BaTeNbHOIO MPO-
1ecca ¢ HeNblo 00ecTeYeHns: BOCTPEOOBaHHOCTH (HOPMUPYEMBIX IH(PPOBBIX KOM-
METSHITNH YK€ B YICOHOU JIEeATSITBHOCTH U COOTBETCTBYIOMICH PEQIICKCHH.

3axmodenne. B xoze uccienoBanus pa3padoTaHa U JIOBEJEHA O YaCTUYHOU
MPAKTUYECKON peanu3aliy B YCIOBUIX By3a Marucrepckas nporpamma «L{ugpo-
8ble MEeXHONI02UU U cemesoe 83aumooeticmaue 6 0oOpazoeanuly, HalpaBIeHHas Ha
(hopMupoOBaHKE TOTOBHOCTH OyIyIIero TMeaarora K MUpoKoMY MTPUMEHEHHIO IU(po-
BBIX TEXHOJIOTUH B paMKaX ero nMpodeccuOHaNbHOMN AeITeTbHOCTH B BUPTYaIbHOM
coLMaJIbHO-00pa30BaTENIbHOM cpefe.

ITpuBeneM mpumepHoe coepykaHnue Y4eOHBIX TUCHUILIHH (OJI0KOB), KOTOpPBIE,
[0 HaIIeMy MHEHHIO, OyIyT crnocoOCTBOBAaTh (POPMHUPOBAHUIO y OyayIIuX IMeaa-
TOroB YMEHHUI M HaBBIKOB UCIIOJIb30BAHUS IIM(POBBIX TEXHOIOTHIA B 00pa3oBaTelib-
HOM TIpOIIECCE, MOJYUYEHHBIX B paMKaX OCBOEHHS YKa3aHHON MarucTepcKol mpo-
IpaMMbl, UMEIOIEN MOYJIbHYIO CTPYKTYPY.

bnok 1. Hnugpopmayuonno-npaeosas Kyniomypa neoazoza:

M 1.1. [IpaBoBbIE OCHOBHI UCIIOJIL30BAHUS PECYpCOB ceTu HTepHeT.

M 1.2. CripaBOYHO-ITPABOBBIE CUCTEMBI.

M 1.3. 3amuTa nepcoHalIbHBIX TaHHBIX MpU padoTe B cetn HTEpHET.

M 1.4. TIpodeccroHanbHOE B3aUMOJICHCTBHE W JIMYHOE TIPOCTPAHCTBO B CETH
HNHurepHer.

bnok 2. Cemegvie cepgucol 6 oopazosanuu

M 2.1. Web 2.0 u o61ayHble TEXHOJIOTHH.

M 2.2. CepBuCHI Ul XpaHEHUSI MYJIbTUMEANHHON HHPOPMALINH.

M 3. CepBucsl 1yisi COBMECTHON PaOOTBHI.

M 4. Web-npuiosxeHus IPUKIATHOTO HA3HAYCHHUS.

M 5. CereBble cepBUCHI [Tl pELICHUs TPUKIAHbIX 3a1a4.

bnok 3. Hnugpopmayuonno-oopazoeamenvhule cucmemsl 8 00yueHuu

M 1. OcHoBBI HHPOPMALTMOHHO-00PA30BATEIbHBIX CUCTEM O0YyUEHUS.

M 2. [lenarornyeckoe MpOSKTUPOBAHKE IIEKTPOHHBIX YUEOHBIX KYpCOB.

M 3. OGpa3oBarenbHbIi KOHTEHT 3JIEKTPOHHOTO y4eOHOTO Kypca.

M 4. KoHTpoJib OCBOEHHUS y4eOHOTO MaTepraja Ha yueOHOM Kypce.

M 5. baHK TE€CTOBBIX 3aJaHUI U €0 UCIIOJIb30BaHUE.
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M 6. OnieHouHas IEATEIBHOCTD TieAarora Ha yaeOHOM Kypce.

M 7. OGcnyxuBaHUE JIEKTPOHHOTO y4eOHOTO Kypca.

bnok 4. Oyenusanue pezysiomamoe 00yuenus Ha 0cHoee YUPpPoesvIx mex-
Hono2ul

M 1. AnbTepHaTUBHBIE METOBI OLICHUBAHUS JOCTHKEHUN 00yUyaeMbIX.

M 2. CoBpeMeHHBIEC TEXHOJIOTHH YIIPaBIEHUS YIEOHBIM MTPOILIECCOM.

M 3. TecTOBbIE TEXHOJIOTUU KOHTPOJIS KaUeCTBA 3HAHUI

bnok 5. Texnonozuu snekmponnozo ooyuenus

M 1. HopMaTHBHO-IpaBOBBIE OCHOBBI 3JIEKTPOHHOTO O0yUYEHHS.

M 2. JlucTaHITMOHHBIE TEXHOJIOTHH O0yYCHHS.

M 3. TexHo0ruu MOOUIBLHOTO O0YUYEHHSI.

M 4. TexHOIOTHH BUPTYaJIbHON peaTbHOCTH B 0Opa30BAHHH.

bnok 6. Ycayzu yughposozo oouecmea

M 1. OCHOBBI BUPTYaJIBHOTO OOIIIECTRA.

M 2. ComnasibHOE B3aUMO/ICHCTBHE B BUPTYaJIbHOM OOIIECTBE.

M 3. I'ocynapcTBeHHBIE YCIIyTH B ceTH MIHTEepHET.

M 4. MoOuibHbIE TEXHOJIOTHH B BUPTYyaJIbHOM OOIIIECTBE.

M 5. JIuuHO€ MPOCTPAHCTBO B BUPTYATHLHOM OOIIIECTRBE.

B 3axmoueHne oTMETHM, YTO ampoOarysi MpeaoKEeHHOW KOHIEINUU Tpo-
BOAMJIACh B paMKax Mpo(ecCHOHAIBHON MOATOTOBKU yuuTeNne MHPOPMATUKH U
MatemaTuku B @I'BOY BO «MypmaHCKHIl apKTHUECKHUI TOCY1apCTBEHHbIN YHU-
Bepcute™» B 2015/2016, 2017/2018, 2018/2019 yuebnsix romax. B mpomecce
OCBOCHMS Ha3BAaHHBIX KypCOB Ha 0a3e KOHTEKCTHO-JESTENbHOCTHOTO O0yYeHHs,
BKJIFOYAIOIIEr0 TAKWE AKTUBHBIE METO/Ibl, KaK PEIICHHE KeWc-3aaHtil, cCrieuaib-
HO TMOA0OpaHHBIX 3a/1a4, MMOATOTOBKA 3JIEKTPOHHOTO MOPTQOINO, 3aIIUTa MHUHU-
MIPOEKTOB, OTMEYAETCS 3aUHTEPECOBAHHOCTh CTYJEHTOB B U3YUYEHUN JUCLUUIUIMH U
Pe3yNbTaTUBHOCTH OBJIA/ICHUS COJIEP)KAHUEM MaruCTepPCKOM MpOrpaMMsl.

B xone anpoOaruu npeasio)keHHOTO ¥ OMMCAHHOTO BBIIIE COJAEP)KAaHUS Ma-
THCTEPCKON MpOrpaMMbl B paMKax Mpo¢ecCHOHAIBHON MOATOTOBKM YUHMTENEH U
MIPOBEACHHOTO TMEIarornyeckKoro SKCIepuMeHTa BhISIBIEHO, YTO 00yueHue 1ud-
POBBIM BHJIaM NMPO(ECCHOHANBHON IEATETLHOCTH B YCIOBHUSIX By3a UMEET BBICO-
KYIO0 COIIMAJIbHYI0 3HAYMMOCTh JJIs MPO(eCcCHOHANBHOM MOATOTOBKH YUUTENEH U
MPUOOPETEHUs UMHU YCTOWYMBBIX HABBIKOB BIIAJICHUS COBPEMEHHBIMU ITU(POBHI-
MU TEXHOJIOTUSIMH TSI pellieHrs Oy IyIuX npodeccuoHanbHbIX 3a/1a4.
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Model for training of
masters in pedagogical education for activity
in virtual social and educational environment
based on development of digital competences

Natalya Yu. Koroleva

Murmansk Arctic State University
15 Kapitana Egorova St, Murmansk, 183000, Russian Federation

Abstract. Problem and objective. The article provides theoretical basis for model for
forming of readiness of future teachers to activity in virtual social and educational environ-
ment based on development of their digital competences. Analysis of types of activities of
a future teaches listed in the Federal State Educational Standards (3++) for Higher Education
and areas for application of their digital competences reveals their interconnection and pro-
vides opportunities for development of digital competences of a future teacher in the frame-
work of suggested master’s program build up based on the analysis of approximate profile of
teacher’s digital competences.

Methodology. The research is based on the analysis of digital competences of a teacher
and the logic for build-up of subject training of future teaches at master’s level for their suc-
cessful and effective professional activity in the conditions of virtual social and educational
environment based on development of their digital competences.
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Results. The research analyzes the content of basic digital competences of a teacher;
suggests a model for development of professional readiness of a future teacher to activity in
a virtual social and educational environment based on development of digital competences;
formulates basic content for master’s program “Digital Technologies and Network Interaction
in Education”, “Pedagogical Education”, “Professional Education”, “Additional Education”
based on development of digital competences of a future teacher in the framework of his pro-
fessional training in an institution of higher education; formulates basic content of training in
the framework of suggested disciplines of master’s program.

Conclusion. 1t is shown that for the improvement of effectiveness of teachers’ activity
in the contemporary conditions of society digitalization and development of virtual social and
educational environment it is necessary to include subject disciplines aimed at development of
their digital competences on a special level into the process of their professional training.

Keywords: virtual social and educational environment, professional readiness of a teacher,
digital competences of a teacher, master’s program
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Knboepyrposbi undppoBoro counyma n ux npodpunakruka
B paMKaxX BUKTUMOJIOrM4eCKOMN A eaTeNIbHOCTU

H.U. Puixosa', O.H. I'pomosa®

"Mucturyt ynpasnenns o6pasoBannem Poccuiickoii akageMun 06pa3zoBaHus
Poccuiickas @edepayus, 105062, Mocksa, ya. Kyxoseckoeo, 16
2Cankr-TleTepOyprekuii r'yMaHUTapHbI YHUBEPCUTET NPOQCOI030B
Poccuiickaa @edepayus, 192236, Canxm-Ilemepbype, yn. @yuuxa, 15

AHHoTauus. [Ipobrema u yenv. B craThe paccMaTpuBarOTCd BUKTHMOJIOTHYECKUE
MIPU3HAKY NPECTYIUICHUH B chepe McIonbp30BaHust HHPOPMAIIMOHHBIX TEXHOJIOTHI 1 Kubep-
yTpO3bI B YCIOBUSX HU(PPOBU3AINH COBPEMEHHOT0 coryMa. IloguepkrBaercss akTyalbHOCTb
HAYYHO-METOIUYECKUX HCCIEIOBAaHUN B 00JACTH NMEAArOrvKU 10 MpobieMaM MOATOTOBKU K
OCYIIECTBIEHHIO BUKTUMOJIOTHIECKOH IeATeTbHOCTH.

Memooonoeus. ViccnenoBanue onmpaeTcst HA aHAIN3 OCHOBHBIX BBI30OBOB ITH(POBOTO
COIMyMa M BHYTPEHHEH JIOTMKHM Pa3BUTHSA NPHUKIAJHON BUKTUMOJIOTHH KaK HayKH O MPOTH-
BOJICWCTBUY Pa3sBUTHIO BUKTUMHOCTH CYOBEKTOB Pa3iM4HBIX cep KHU3HEeNesTeIbHOCTH 4e-
JIOBEKA B YCIOBHUAX yTPO3 COBPEMEHHOTO COLIMYMA.

Pesynomamer. B riccnenoBaHny Ha OCHOBE aHAIM3A MEPEUUCIICHBI M 0XapaKTEPU30BaHBI
BU/IBI CYIIECTBYIOIINX KHOEPYrpo3 B 3aBUCHMOCTH OT OOBEKTa MOCSATaTeNbCTBA U 3aKOHOA-
TeNbHBIE AKTHI, ONPe/IeNsIoINe HHPOPMAMOHHYIO Oe301acHoCTh U Kndepoe3onacHocTs. OTMe-
YeHa He TOJIBKO aKTyaIbHOCTh PACCMOTPEHHS HOBBIX YTP03 HH(OPMAIIMOHHOTO OOIIECTBA, BBI3BI-
BAIOIIMX HEOOXOMMMOCTh pa3BUTH MH(OPMAIMOHHOI Oe30macHOCTH U KrubepOe30nacHOCTH
KaK CaMOCTOSITEJIbHBIX Hay4YHBIX HalpaBieHHH HHOOPMATHKU M OTYACTH MPUKIIAJHON BUKTH-
MOJIOTHYECKOW HayKH, HO U Pa3BUTHE TEPMHMHOJIOTHYECKOTO M KPUTEPHAIBLHOIO amnmapara B
JaHHOH 00JacTH, a Takke (OPMUPOBAHHS B CUCTEME 00pa3oBaHMs MPOPEeCCHOHATHFHONH KOM-
METEHTHOCTH Y COBPEMEHHBIX CHENHaJINCTOB B OOJAaCTH NPHMEHEHHs HPO(EeCCHOHATBHBIX
BUKTHMOJIOTHYECKUX 3HAHWUH, HAITPABJICHHBIX Ha MPeIyNpekaeHHe KHOepIpecTyIIeHHH.

3axniouenue. B cBere moTpeOGHOCTH B MPOMMIAKTHYECKUX Mepax B paMKaxX HPOTHBO-
JeWCTBHSI KHOEPIIPECTYITHOCTH U oOecneueHns: KuOepOe30MacHOCTH B CTaThe TOBOPUTCS O He-
00XOIMMOCTH COBEPIICHCTBOBAHMS ITOJIX0I0B K 00PAa30BAHUIO M PA3BUTHIO CIIEIIMANBHON CO-
CTaBJIAIONIEH B IPO(ECCHOHABHON EATEIEHOCTH COBPEMEHHBIX CYOBEKTOB Pa3HOTO YPOBHS —
BUKTHMOJIOTHYECKON JIeSITEILHOCTH.

KioueBble ciioBa: mudpoBmsanus oomiecTsa, HHpopMaTu3anus o0pa3oBaHus, HHHOP-
MalMoOHHas 0e30MacHOCTh, KHOepyrpo3bl, KHOepOe30MacHOCTh, BAKTUMOJIOTUYECKHE TTPU3Ha-
KH, BAKTUMOJIOTHYECKas JIeITEIbHOCTh
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IMocranoBka npodJiembl. PazButie coBpeMeHHOro 00IIeCTBa B MUPOBOM Mac-
mrabe Bcer/ia onpeesnsieTcs II100anbHBIMU BBI30BaMU COBpeMEHHOCTH. Cpean HUX
0co00e MeCTO 3aHMMAIOT BBI3OBBI, CBSI3aHHBIC C PA3BUTHUEM M BHEIpPEHHEM LUQ-
POBBIX TEXHOJIOTUH B Pa3MUHbIe Cephl )KU3HEACITEILHOCTH YeJI0BEKa H COBpE-
MEHHOT'0 COLIMYyMa, MOPOXKIAIOIINE HE TOJIBKO MO3UTUBHBIE U3MEHEHHUS, HO U OIIpe-
JIeJICHHbIE YTPpO3bl AJIs ero ujaeHoB [ 1-8], Hanpumep:

— 1udpoBHU3ANHS SKOHOMHUYECKHUX U OOIIECTBEHHBIX OTHOIICHHH (ITUpoBast
9KOHOMUKA, poOOTH3aIMs, HICKYCCTBEHHBIN MHTEIUIEKT, IHTepHeT Beme u np.);

— DKCIOHEHIMATIBHBIN POCT HECTPYKTYPHUPOBAHHBIX MaHHBIX (O6onee 70-80 %
OT BCEX JIaHHBIX B OPraHU3AIHUsIX — HECTPYKTYPUPOBaHHbIE);

— KOHBEPTEHIIMsS: MaTepUATbHBIX U HH(GOPMAIIMOHHBIX, HH(HOPMAITHOHHBIX
Y KOTHUTHBHBIX TEXHOJIOTHIA;

— BUPTYyaJIM3alUs PEaTbHOCTH: CTUPAHUE TPAHUI] MEXKIY PEATbHOCTHIO U BUP-
TyaJIbHBIM MHUPOM; MH(OpMaIMOHHAs COLMAIN3alMs; yTpaTa YyBCTBa «HEoOpa-
TUMOCTH XU3HI»; 00CTHEHHE COJIEPKAHHUS PEATHbHOTO OOIIEHHS MEXIy JOJAbMU
U CHM)KEHHE HMOLIMOHAJIBHOTO UHTEJUIEKTA U Jp.

B cBoto ouepenp, OTIETBLHO B3STOE TOCYAAPCTBO TOMUMO TII00ABHBIX TIPO-
LIECCOB MOJYMHAETCS JOKAJIBbHBIM U3MEHEHUSIM, TPOUCXOSAIINM BHYTPU CTPAHBI.
Ceroans mo0ast OpraHU3alvs COOMPAET, 00padaThIBACT U XPAHUT COTUIHBIE 0OBEMBI
nHPOPMAIINH, 3a4aCTyIO SBIISIONMIECHCS KOHQUACHIIUAIBHON, XUIIIEHUE KOTOPOU
CHOCOOHO MPUYHUHUTH Bpell OpraHU3aliy B LIEJIOM U OTAEIbHO B3SITOMY YEJIOBEKY.
C xaxbIM TOJIOM YBEJIMYUBACTCSA KOJUYECTBO KOMIIBIOTEPOB, CMAPT(OHOB, IIaH-
IIETOB U JPYTHX TEXHUYECKHX YCTPOWCTB (TaJKETOB), UTO 00yCIaBIMBAaEeT HEOO-
XOJIUMOCTh o0ecriedeHus! Kak dPEeKTUBHBIX Mep 3aIIUThl HHOOPMAIIOHHBIX TEXHO-
JIOTHH, TaK U CaMHX TOJb30BaTeNIel OT HEOIATOMPUITHOTO HHPOPMAIIMOHHOTO H
KHOEpPBO3ACHCTBUS B YCIOBUIX LU(PPOBU3AIMNA COBPEMEHHOTO COLIMYMA.

Metonbl uccienoBanus. OCHOBHBIM METOJAMH HCCIIEIOBAHMS 0003HAYEHHON
NpoOJIeMaTUKU SABJIAIOTCSA U3yYeHHE HaKOIUIEHHOTO AMIIMPHUYECKOTO OIBITa M €ro
00o0menre, a TakKe aHajJu3 W WHTEPIpPETalnus CyIIeCTBYIONIEH HOPMAaTHBHO-
MIPaBOBOM M 3aKOHOJATENbHON 0a3bl, ONpEeesomeld MEeTOIbl PeAYIPEKICHMS,
Npo(UIAKTHKA U TIPECEUCHUS] HETaTUBHBIX TTOCIIENICTBII — KHOEpYTpo3, 00yCIOBIIECH-
HBIX OTYACTH KaK TpeOOBaHUSIMH BPEMEHHU, TaK U BIUSHUEM HAYyYHO-TEXHUYECKUX
JTOCTH>KEHUH, MPOJUKTOBAHHBIX YETBEPTOM MHAYCTPHUAIBHOW PEBOJIOLIMH, CO3/IaB-
el HoBbIE «LHU(POBBIE)» YCIOBUAX AJISI pa3BUTHS COBPEMEHHOIO COLIMYyMa.

Pe3yabTatel U 00cyx1eHHs1. BUKTHMOIOTHUYECKHE MPU3HAKHI MPECTYTUICHHMA
B cthepe MHPOPMAITMOHHBIX TEXHOJOTUN yKa3aHbl 3aKOHOJATENIeM B HOPMATHUBHBIX
JOKYMEHTAaX, OMPEENSIONUX MPOTUBONPABHOCTh JIESIHUN, B YACTHOCTH, MPHUYMHE-
HHE Bpesla COOCTBEHHUKY YHUUTOKEHHEM, OJIOKHMpOBaHUEM, Moaudukanueil mudo
KOIIMPOBAaHUEM B pe3yJIbTaTe€ HEIPABOMEPHOIO JOCTyIa K OXPAaHAEMON 3aKOHOM
KOMITBIOTePHOU HH(POpMAITUH.

B kauectBe 0co0oro nmpusHaka BUKTHUMOJIOTMUECKON XapaKTEPUCTUKH YyKa-
3aHa MaTepHallbHasl OLEHKa coJessHHOTr0. OcTalbHble MPEAT0KEHHbIE TPU3HAKU
BCTYHNAIOT B MPOLIECC BUKTUMU3ALUHU OO0 ITyTeM NPUUMHEHUS KOHKPETHOTO Bpe-
na (MpUYUHEHWE TSHKKOTO Bpeja) yYaCTHUKaM OTHOIIEHUU B chepe mHbopmalu-
OHHBIX TEXHOJIOTHH, 1100 co3/1aBas TaKyl0 BOZMOXKHOCTb.

OTnenbHO B KauecTBE BUKTHMOJIOTHYECKOTO MpH3HAKA YKa3aH Bpel, MPUYH-
HSAEMBIA KPUTHYECKON MH(pOpMAaMOHHON MHPpacTpykType Poccuiickoit denepa-
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UM, K CyObeKTaM KOTOPOH B OCHOBHOM 3aKOHOJATENb OTHOCUT I'OCYAAPCTBEHHbIE
OpraHbl, TOCYAApCTBEHHBIE YUPEKICHUS, POCCUNCKUX FOPUINYECKUX JIUI W/UIH
WHIMBUYaJIbHBIX MpeInpuHUMaresneid. TeMm He MeHee BpeaHble MOCTIEeICTBHS MO-
TYT KOCHYTBCS JIF0OOTO TpaKJaHWHA CTPaHbI, TOCKOJIBKY criocoOHsI [9. C. 7]:

— MPUYMHUTD BpeJl )KU3HU WIN 37J0POBBIO JIIOJIEH;

— MPEKPATUTh WIK HAPYIIUTh (QYHKITMOHUPOBAHUE OOBEKTOB 00ECIICUEHUSI
KHU3HEIEATSIbHOCTH HACEJICHUs, TPAHCIIOPTHOM HH(PPACTPYKTYPHI, CETeH CBS3H;

— COKPaTUTh BO3MOKHOCTb JIOCTYTIA JUTsl TIOJTy4aTesiel Tocy TapCTBEHHOM YCITyTH;

— 3aTPOHYTH BONPOCHI BHYTPEHHEH U BHELIHEH MOJUTUKH TOCYIapCTBa;

— IPUYUHHUTDH BPE]] SKOJIOTHUECKON cpelie;

— OTpaHUYUTH O0ecreueHrne 000POHBI CTpaHbl, 0€30MACHOCTH TOCY1apCTBA
Y TIPaBOMOPSIKA.

MB!I Ha3BaJIM JIMIIb T€ BUKTUMOJIOTHYECKHE MTPU3HAKH, KOTOPBIE O(pHUIIHATIb-
HO 3aKperieHbl B JEHCTBYIOIIEM YTOJIOBHOM 3aKOHOJATENIbCTBE M 3aKOHOAATENb-
CTBe, obecnieynBaromieM HHGOPMAIMOHHYIO Oe3omacHocTh. [lomumo 3toro, cymie-
CTBYET MHOXECTBO yTPO3, KOTOPbIE HE YKa3aHbl B KAUYECTBE BUKTUMOJIOTUYECKUX
MPU3HAKOB, HO CIIOCOOHBI MPUYMHHUTH CEPhE3HBIHN YIepO U B MEPBYIO OYEPEb JCTSM.
JlaHHBIH (haKT MOATBEP)KIACTCS KIIacCH(HKAIeld KOHKPETHBIX BUIOB YTPO3 B 3aBU-
CHMOCTH OT OOBEKTOB HOCATATENbCTBA (CM. TAONUILY), MpeAcTaBIeHHBIX A. Mu-
xamnoso# [10].

Tabnnuya
Bupbl knbepyrpos B 3aBUCUMOCTU OT 00bLEKTOB nocsaratenbcTea [10]

OObEKTbI Buapbl Knéepyrpos B 3aBUCMMOCTHU OT 0ObEKTOB NocAraTesbCTBa
Kuéepyrpos B YCJIOBUSIX CTaHOBJeHUs umcdbpoBoro coumyma

YTeuka n obHapoaoBaHMe YacTHOW MHGOPMaLUWM, MOLLEHHNYECTBO, PacnpoCTpaHeHne
paxpaHe OMacHOro KOHTEHTa, BO3AENCTBME Ha NMYHOCTb NyTeM cbopa MepCcoHasbHbIX AAaHHbIX
M aTaku Ha MHPPaCTPYKTYPY, UCMOMb3yeMyIo rpaxaaHaMm B 06bIYHOM XN3HU

BoagelicTBMe Ha CUCTEMbI MHTEpPHEeT-6aHKNHra, 6J1I0KMPOBaHNE CUCTEM MOKYMNKK Bune-
BusHec TOB, OHJIANH-TOProOBNY, FrEONHPOPMALMOHHBIX CUCTEM U XaKepCKue aTtakm Ha YacTHble
canThbl

ATaKM Ha KIIIOYEBbIE MOCYJAPCTBEHHBIE CUCTEMbI YNPABNEHUS (3NIEKTPOHHOE MPaBUTESIb-
CTBO, CaiTbl FOCOPraHoB), akOHOMUYeckas 6rokaga (MaclTabHoe OTK/loYeHne mnna-
TEXHbIX CUCTEM, CUCTEM OPOHMPOBAHUS), annapaTHas ataka Ha NepcoHasbHble KOM-
NbloTePbl, CMapPT@OHbI FPaxaaH 1 opraHu3auuii, atakvm Ha 6bIToBble 0OBEKTHI, KOTOPbIE
YNpPaBAsioTCS C NMOMOLLBIO MHPOPMALMOHHO-KOMMYHUKALMOHHBLIX TEXHOMOIMMIA, U KPU-
TUYECKM BAXKHYIO MHDPACTPYKTYPY

locypnapcTtBo

B 2016 r. Mactutytom coBpemeHnbix Meana (MOMRI) Obuti mpoBeneHs
Cepbe3HbIE HCCIEAOBAaHUS HCIOIb30BAaHUS NETCKUX MOOUIBHBIX UIP U pa3BHUBa-
romuxcst npuiokeHuit. [lo maHHBIM nccnenoBanus 6onee 71 % nerei B Bo3pacTe
ot 3 1o 10 ner yBiIeKarTCs UTPaMU U TIOJIB3YIOTCSA 00YYarOIIUMU MPUIOKEHUSIMHU
Ha cMaptdoHax u 1wianmerax. [Ipu atom B 49 % cirydaeB 1eTH HAYHMHAIOT UTPATh
B 3—4 rona, 75 % — B 5-8 ner, 84 % — 9—-10 ner. He BbI3bIBaE€T yAUBIECHUS U TOT
¢akt, uro k 10 romam 91 % nereit Meramonrca UMEIOT JIMYHBIA TAIHKET, TaK KaK
HaJIM4Ke KaKOTro-TH00 YCTPOHCTBA 3aMKCUPOBAHO MPUMEPHO y 25 % dereil B BO3-
pacte 3—4 ner [11].

Hecmotpst Ha TO YTO COBpEeMEHHbIE YIpo3bl HHPOPMAIIMOHHOI Oe30macHo-
CTH MPUHATO XapaKTepPU30BaTh C MPUMEHEHHEM MPUCTABKU «KHOEp-», CETOMHS B
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Poccwuiickoit @eneparii OTCYTCTBYET JOKYMEHT, CIIOCOOHBIH 0003HAUUTh (hyH[Ia-
MEHTAJIbHBIE MOJIXO/IbI K 00ecTieueH 0 Krndepoe3onacHocTH. COOTBETCTBEHHO, TAKIKE
OTCYTCTBYIOT 0a30Bbl€ MOHSTHS, OTTPAaHUYHBAIONINE KHOEPOE30MacHOCTh OT WH-
(dbopmanmonHoi 6ezonacHocTH. Takke Ha ypOBHE HAllMOHAJILHOTO 3aKOHOIATENb-
ctBa B Poccuiickoit denepanuu OTCyTCTBYET HOPMATHUBHBINA IIPAaBOBOM akKT, CO-
JepKaInuid HeOOXOAUMBIN TOHSITHIHBINA armapaTr U CrocoOCTBYIOIIHMKI o0ecreye-
HUIO CUCTEMBI O€30MMaCHOCTH B KHOEPIIPOCTPAHCTBE.

Becpma mosnie3HpIMH JJOKYMEHTaMH JIJIsl pa3paOd0TKH HOPMATUBHBIX MPABOBBIX
aKTOB IT0 00ECTICYeHHIO KHOEepOe30IIacHOCTH SIBISIOTCS pe3ononnu [ enepaabHOi
Accambneeit OOH mo Bompocam kubepOezonacHOCTH, Hanpumep, «O co3maHumn
MI00ATBHOM KYJIBTYpPhl KHOEpOE30MMacHOCTH M OIEHKE HAIIMOHAJIBHBIX YCHIIUN TI0
3alUTe BaXKHEHIINX HHPOPMAIIMOHHBIX HHPPACTPYKTYP», @ TAKKE MEXIAYHAPOI-
ueiii ctanaapt ISO/IEC 27032:2012 «MubopmaninoHHbIe TEXHOIOTUU. MeToabl
obecnieueHus: 6e3onacHocT. PykoBodiirue yka3aHus mo o0ecrneyeHuo Kuoep-
6e3omacHocTh» (nanee — CTaHaapT) u Ap.

Jocrarouno noapooHo nonoxkeHus Crannapra npoaHammsuposam A.C. Map-
koB 1 B.JI. IlupnoB B cBoeii pabore «PykoBoasme ykazanus o kubepbeszomnac-
Hoctu B koHTekcte ISO 27032» [5; 12], rme oOpaTtuinu BHUMaHUE M MPOBEIH
«aHAJIOTHIO TIOHATHS ‘“KnOepOe30macHOCTh” ¢ KIIACCHUECKUM OTpeieieHneM nHgop-
MAaIlMOHHOM 0€30MacHOCTH, HO B OMPEJICIICHHOM cpefie — KudeprnpocTpancTe» [13].
o nx MHEHMIO, KHOEPOE30IMaCHOCTh CIIEAYET «00s3aTeIbHO COOTHOCHTH C KOHKPET-
HBIM CYOBEKTOM U ONpeAessaTh (aKTUYECKH KaK CBOMCTBO 3aIIMIEHHOCTH aKTH-
BOB CYOBEKTa OT YyIpo3 KOHPUACHITMATHHOCTH, IETIOCTHOCTH, JOCTYITHOCTHY [ 14].

Mp1 xe 3ameTnM, 0000111asi CYIIECTBYIOIINE B3IJISIIBI MHOTHX YUYEHBIX, YTO
MOHITHE «KUOEPIPOCTPAHCTBO» CETOAHS BCE JK€ Yallle BCETO TPAKTYIOT KaK KOM-
IJIEKCHYIO Cpelly, He CYIIECTBYIOIYIO B (hu3uueckoi Gopme, sBIstonryrocs (ax-
TUYECKU BUPTYAJIbHOM M MPEACTaBISIONYI0 COOON pe3yibTaT NeHcTBUI roeH,
IpOrpamMM M YCIyT, MPEIOCTABISEMBIX B c€TH MIHTEpHET ¢ MOMOIIBIO PA3INYHBIX
TEXHOJIOTHYECKHUX YCTPONUCTB M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

[TonmHoE ke ompeneneHue MOHATUS «UH(POPMAIIMOHHAsE O€30MaCHOCTBY, CO-
riracHo JlokTpuHe WHQPOpPMAIMOHHON Oe3omacHOCTH B Poccuiickoit deneparum,
BKJIIOYAET B ce0sl CenyIouIie MPU3HAKU: «COCTOSHUE 3aIUIIEHHOCTH JIUYHOCTH,
o0rmIecTBa, TocyJapcTBa OT MHPOPMALMOHHBIX YTPO3 BHEIIHETO W BHYTPEHHETO
Xapakrepa, CllocCOOHOT0 00eCNeUHTh peann3aliio KOHCTUTYIUOHHBIX NPaB U CBO-
00]1 yenoBeKa U rpakJlaHuHa, Ka4eCTBO M YPOBEHb JKHU3HM, JOCTOMHBIE KaXKIO0TO
rpa<IaHUHa, CyBEPEHUTET, TEPPUTOPHAIBHYIO 1IETIOCTHOCTh M yCTOHYHMBOE COIHU-
aIbHO-2KOHOMUYECKoe pazBuTHe PO, 000poHOCTIOCOOHOCTH U 0€30MacHOCTh TOC-
yaapctBa» [15].

Kpome ytBepkaeHnHO# JIOKTpHHBI, T/e AaeTcs ompeaereHue WHPOpMaIoH-
HOI 0€30MacHOCTH, CYIIECTBYIOT U JCUCTBYIOT B HAIIICH CTpaHE €IIe U CIICTYIOIINe
3aKOHO/IATEIIbHBIC aKThI, (PUKCUPYIOIINE U KOHKPETU3UPYIOIIUE ONPEACIICHUE TaHHO-
TO MOHATHUS WU €T0 cocTaBisomux. K HuM otHOCATCS:

— GepnepanbHbiil 3ak0H 0T 27.07.2006 r. Ne 149-®3 (pen. ot 02.12.2019 r.)
«O6 nH(opMaIH, THPOPMAMOHHBIX TEXHOJIOTHSAX U O 3alIUTE HHPOPMALIUNY;

— OCHOBBI TOCyIapcTBeHHOU noauTuku Poccuiickoit deneparuu B obmactu
MEXTyHapoaHOH nH(popManuonHoi 6e3omnacHocTd Ha nepuoa 1o 2020 roxa (yTB.
[Ipesunentom PD 24.07.2013 1. Ne [Tp-1753);
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— Vka3 Ilpesunenra PO ot 05.12.2016 1. Ne 646 «O6 yrBepxnenun Jlok-
TpUHBI HHPOpMaMOHHOM O6e3omacHocTH Poccuiickoit deneparuny;

— Vka3 Ilpesunenra P® ot 09.05.2017 r. Ne 203 «O ctpareruu pa3BUTHS
nHpopmannonHoro odmiectsa B Poccuiickoit ®enepanuu Ha 2017-2030 roasm».

Uro >xe KacaeTcs HENOCPEICTBEHHO 0e30MacHOCTH KHOepIpOCTpaHCTBaA,
TO 3/1€Ch CJIeIyeT OTMETUTh TaKhe HOPMATUBHBIE JOKYMEHTBI, KaK:

— @enepanbHblil 3ak0H 0T 26.07.2017 1. Ne 187-03 «O 6e30macHOCTH KpH-
TH4YecKor nH(popmMarmoHHo HHPpacTpyKTypsl Poccuiickoit deneparumny;

— Vka3 [lpesunenta PO ot 15.01.2013 r. Ne 31 B (pexn. ot 22.12.2017 r.)
«O co3gaHuM TOCYIapCTBEHHOW CHUCTEMBI OOHApYKEHHS, MPEIyNpPEekKICHUs U JTHK-
BUJIAIIMU TTOCTIEICTBUI KOMITBIOTEPHBIX aTak Ha MH(OpMaImoHHbIe pecypchbl Poc-
cuiickor denepanum».

CoBepIiIeHCTBOBaHHE MPABOBOTO PETryIHPOBaHUS KHOEpOE30MacHOCTH SIBIISIET-
csl aKTyaJbHEHIIeH 3amadeii 3akonoaatens. O4eBUAHO, YTO MPUCTABKA «KUOEP-»
TpeOyeT OT 3aKOHOAATENsI CBOETrO MOHATUHHOrO anmapara. [lostomy B 2013 r. Ha
obcyxaenue nmoctynui npoekT Konnenmuu Crparerun kubepoe3omacHoctu Poc-
cuiickoil denepannu [16], penakiuss KOTOPON aKTUBHO KPUTHKYETCS pa3IM4YHBbI-
MU aBTOPaMU U CETOJIHS.

Hampumep, K.}O. UyryHoBa B cBoeil padore «MH(popmammoHHOE OpyXue
KaK yrpo3a HalmoHaJIbHOU Oe3omacHocTu Poccuiickoit deaepanumy cUuTaeT, yTo
«TIPOEKT 3TOT HEOJHO3HAYEH, O YeM CBHJETEIbCTBYET Y€ ero HazBanue Kou-
LENIUsl CTPaTeTuN», U OTMEYAeT «HEJOCTAaTOK CYIIECTBYIOIIETO PaBOBOTO PeTy-
JMPOBAHUS KUOEPIPOCTPAHCTBA KaK 0COOOTO 3JIeMeHTa, MPUHIMAas BO BHUMaHUE
KOMIUICKCHBIA XapakTep mpoosieMsl U ee macmTady» [17].

Tem He MEHEe BaKHO OTMETHUThH, uTO B KOHIIENIINK OTpakeHa aKTyaabHOCTh
MIPUHSITHS IPOTPAMMHOTO TJOKyMEHTa B CBSI3M C MPOHUKHOBEHHEM HH(GOPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA, B TOM YHCIIE U IIU(PPOBEIX, BO BCe CHEphI KU3HE-
NesITeIbHOCTH COBPEMEHHOTO YeJIOBEKa B YCJIOBHUSX CTAaHOBIEHHUS IU(POBOIo
obmectBa. [Ipu 3TOM yKa3bIBaeTCs, YTO 3HAYUTEIBHBIN POCT BOZMOKHOCTEH TaH-
HOTO BHJIa TEXHOJIOTUH CIIOCOOCTBYET BOZHUKHOBEHHIO HOBBIX (JOPM yrpos3, crio-
COOHBIX HapyIIUTh KakK MpaBa U MHTEPECH CYObEKTOB, TaK U MPUYMHUTH YIIEPO
KHU3HEESATeIbHOCTH JJUYHOCTH, OpraHU3aIiH, TOCYAapCTBEHHBIM OpraHaMm.

Kpowme toro, yrpo3sl, cBsizaHHbIe ¢ HH)OPMAIIMOHHO-KOMMYHHUKAITHOHHBIMH
U HUPPOBBIMH TEXHOJOTHIMH, MOIPa3yMeBaOT U BO3MOXKHOCTH MPOBEJICHUS KH-
OepaTtak KMOepIpecTyMTHUKAMU B KHOEPTeppOPUCTaMU MPOTHB 3AIIUIIICHHBIX WH-
(hopMalLMOHHBIX PECYpPCOB, a TaKXkKe, BO3MOKHO, B IIIMPOKOM CMBICJIE U HCIIOIb30-
BaHUE KUOEPOPYKUS MPHU MPOBEACHUN CIEIUAIBHBIX OMepaliii B KOHTEKCTE WH-
(hopMaIMOHHBIX WM JIaXKe KUOSPBOITH.

Nzyuas conepxanne Konnermmn Crparerun kubepoe3onacHocT Poccuiickoit
®denepanuu, ciegyeT 0co00 OTMETUTh, YTO €€ aBTOPAMH MPEANPUHATA MOIBITKA
HAJIETUTh HOBBIC YIPO3bl MHPOPMALMOHHON 0€30macHOCTH (MM KHOEpYTpO3bl)
COOTBETCTBYIOIIUM TEPMUHOJIOTHYECKHUM apCeHAJIOM, B YaCTHOCTH, OTPEAEITICHBI
noustus [18]:

1) «xubeprpocTpaHCcTBa Kak cephl AESITEIFHOCTH B HHPOPMAMOHHOM TIPO-
CTpaHCTBE, 00Pa30BaHHOI COBOKYIMHOCThIO KOMMYHHKAIIMOHHBIX KaHAIOB MHTep-
HETa W WHBIX TEJICKOMMYHHUKAIIMOHHBIX CEeTeH, TEXHOJIOTHYeCKOH HHPPACTPYKTY-
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pbl, o0ecrieunBaromei X QyHKIMOHUPOBAHKE, U JIIOOBIX (JOPM OCYIIECTBISIEMON
MOCPEICTBOM HX HUCIIOJIb30BAHUS YEIIOBEUECKOM aKTUBHOCTH;

2) kubepOe30MmacHOCTH KaK COBOKYIHOCTH YCJIOBHH, IMO3BOJISIONIMX 3alllH-
TUTh KHOEPHPOCTPAHCTBO OT YIpO3 U BO3AEUCTBUN C OTPHULIATEIBHBIMU IMOCIHE-
CTBHSIMI.

OTU OoTpULIaTelIbHbIE MOCIEICTBUS XapaKTepU3YIOT OOIIECTBEHHYIO OIac-
HOCTb M NMPOTHUBOIIPABHOCTb JESHUM, KOTOPBIE BCE Yallle B CBOEH COBOKYITHOCTH
Ha3bIBAIOT KUOEPIPECTYMHOCTHIO, SBISIOMICHCS HOBOM KPUMHUHAIBHOW yTrpo30il B
KuOeprpocTpaHcTBe. B ¢Bs3M ¢ 3TUM BO3HHMKAaeT HEOOXOAMMOCTH OIPENENICHUs U
TaKOT'0 TIOHATHUS KaK «KHOepHpecTyIJICHUEY.

CornacHo yKa3aHHBIM BBIIIE 3aKOHOJIATEIbHBIM aKTaM U HOPMATUBHBIM J10-
KyMeHTaM, KHOEepIpecTyIUIeHHE CleAyeT TPaKTOBaTh KaK «OOIECTBEHHOE Orlac-
HOE, TIPOTHUBONPABHOE, BUHOBHOE JESHUE, COBEPLICHHOE B AJIEKTPOHHOU cdepe
MPU TIOMOIIA KOMITBIOTEPHBIX CHUCTEM WM CeTH 0o mpoTuB Hux» [14]. K oco-
OEHHOCTSIM JIaHHOT'O BU/1a IPECTYIUICHUH 11eJecO00pa3HO OTHOCHUTD:

— HX CKPBITOCTh B CBSI3U C MPUMEHEHHEM Pa3IMYHBIX MEXaHU3MOB aHOHUM-
HOCTH M M (ppoBaHus;

— TPAHCTPAHUYHOCTh, MOCKOJIBKY MPECTYMHHUK U )KEPTBA MOTYT OBITH pasje-
JIeHBI ThICYaMU KUJIOMETPOB;

— HaJIMYKME TPAHUL] HECKOJIIBKUX TOCYAapCTB;

— HECTaH/IapTHOCTh CIIOCOOOB COBEPILIECHUS;

— aBTOMAaTHU3UPOBAHHOCTh PEKUMA.

OTBETCTBEHHOCTD 32 KHOEPIIPECTYIICHUS ITPEAyCMOTpeHa B TI1. 28 YT0JI0BHO-
ro konekca PO «lIpectyruienus B chepe KOMIbIOTEpHON HHPOPMAIIUNY, 2 UMEHHO:

— 3a HE3aKOHHOE O3HAKOMJIEHHME JIMIIOM, HE MMEIOIIUM COOTBETCTBYIOLIETO
noctyna, ¢ uHbopMaluen, coaepxaiiencs Ha MalllMHHBIX HOCUTEISIX;

— 3a CO3[aHu€E, UCIIOJIb30BAaHUE U PACIPOCTPAHEHUE MTPOrpaMM, Hapyllaro-
X (QYHKIMOHUPOBAHUE JPYTUX MPOTPAMM, CO3/IaHHBIX WIIM MPUHAIJICKALIUX
JTOOPOCOBECTHBIM TIOJIB30BATEIISIM;

— 32 HapylLIeHUE YCTaHOBJICHHBIX MPaBUJI, IOBJIEKIIee TPUUMHEHHE KPYITHOTO
yiep6a obmaaarento HHPOPMAITMOHHOTO pecypca.

Kpoe Toro, k npectymieHusiM B cpepe KOMIbIOTEPHOI HHDOPMALIUKA OTHO-
CATCS MPOTUBONPABHBIC JIESHUS, COBEPIICHHBIE CIIOCOOOM XHUINEHUS C MCIIOJIb30-
BaHHUEM DJIEKTPOHHBIX CPEJCTB JOCTYyMa: MOIIEHHUYECTBO, TO €CTh JIeSHUE, CO-
BEPIICHHOE ITyTEM HE3aKOHHOI'O MCIOJIb30BaHMS IUIATEKHBIX KapT, a TAKXKe Iy-
TE€M TEXHMYECKOTO MPOHHWKHOBEHHUS B IUIATEKHBIE CHUCTEMbI KPEAUTHBIX U MHBIX
(UHAHCOBBIX OpraHU3aLUH.

[IpumedaTenbHO, YTO U YTOJOBHBINA KOJeKC PD He ComepKUT onpeaeieHus
MOHATUI C MPHUCTABKON «KHOEp-», OTPaHUYMBASACH TAKOW KAaTEropued Kak «KOM-
MBIOTEPHAS HHGOPMAITUI, TT0]] KOTOPOI TOHUMAIOTCSA «...CBEJACHHS (COOOIICHMSI,
JIaHHBIE), TPE/ICTaBIeHHbIE B (OPME AIIEKTPUUYECKUX CHUTHAJIOB, HE3aBUCHUMO OT
CpeACTB UX XpaHeHus1, 00paboTku u nepenaun» (IIlpumeuanue k ct. 272 YK PO).

CrpeMutensHoe (HOpMUPOBAHKUE €AUHOTO INTOOANBHOTO MH(OPMAILIMOHHOTO
MIPOCTPAHCTBA, 000CTpEeHUE IUPPOBOTO HEPABEHCTBA, CO3/IaHNE MOTEHLMANA JUIs
MOJIpbIBA HALMOHAIBHOM 0€30MacHOCTH, HapyllleHHe OOIIECTBEHHOIO M rocyap-
CTBEHHOT'O MOpPSKa, HETOTOBHOCTh K MAaCCOBOMY IMPUMEHEHUIO TEXHOJIOTMH BUp-
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TyaJbHOH peasbHOCTH, OTCYTCTBUE A(P(PEKTUBHON 3aLTUThI JIMYHOM KU3HU U JTNY-
HOT'O JKHU3HEHHOT'O MTPOCTPAHCTBA MOPOXKIAIOT CEPHE3HBIE YTPO3bI ISl BCErO Hace-
nenust Poccuu [19].

Y CKOpEHHBIN pOCT KOMIIBIOTEPU3ALNH, CYUTAIOT YUYEHBIE, COMPOBOKAACTCS
MIPOTPECCUPYIOITIUM POCTOM KHOEPYTpo3, MOPOKAAIOIINX BCe HOBBIE (POpMBI KHOEp-
MIPECTYIHOCTH, KOTOPasi B HEMAJION CTENEHU 3aTparuBacT MHTEPECHI IETEN U MOJIO-
JEKU (UTO MOATBEPKAAECTCA IMIUPUUECKUM TICUXOIUArHOCTUUECKUM HCCIIE10Ba-
HUEM MOJIOJEXKH). B cBsi3u ¢ yem mpeanaraercs akTyalu3upoBaTh UCCIEIOBaHHE
«TIPUYUH KUOEPBUKTUMU3ALMK MOJIOJESKH, U3YUYEHHE HHAWBHIYaTbHO-TUYHOCTHBIX
0COOEHHOCTEH KHOEPKEPTB, ICUXOJOTUUECKIX MEXaHU3MOB CTAHOBJICHUS KHOEP-
BUKTUMHOTI'O TTOBE/ICHUS MOJIb30BaTee KHOEpIpOCTpaHCTBA, IOUCK IyTel obec-
reueHust KubepOe30MmacHOCTH MPEICTaBUTENICH MOJIOICKHOM cpeasny [20].

YuuteiBas CKa3aHHOE U CYLIECTBYIOLIUNA ICUXOJIOTO-I1€JarOTMYECKHUI OIIBIT,
B paMKax BOCHPENATCTBOBAHUS CTAHOBJIEHUS KMOEPBUKTUMHOTO MOBEIEHUS MO-
JOAEKH HEOOXOAUMO YCHWIHTH COIMAIbHO-TICUXO0JIOIMYECKOe HAIpaBICHHUE MPO-
(UITaKTUKK JTaHHOTO BHJIa BUKTUMHOCTHU IMyTE€M DPa3paOOTKH U BHEAPEHUS KOM-
TUIEKCa MEPONPUSTHI, HANPAaBICHHBIX Ha (POPMHUPOBAHME, PA3BUTHE JINOO KOPPEK-
LU0 TUYHOCTHO-UHAUBUYJIbHBIX KaUYECTB IMOBEICHUS.

Otmeudas HEOOXOIUMOCTh MPO(PUIAKTUKH KHOEPIKCTPEMU3Ma B CHCTEME
Boiciier mkosbl, [.H. UycaButnna nu H.H. 3epkuHa yka3pIBaroT Ha MOJOAEKD,
KaK «Hanbosee yA3BUMYIO YacTh HaceNeHHs I HJIeH HaCHIILCTBEHHOTO KCTpe-
MH3Ma, KCeHOPOOUH, HETEPITUMOCTH U TEPPOPUCTHUSCKON panukanmm3anum» [21].
B cBs3u ¢ 9TUM OCHOBHOW M KpalHE aKTyaJbHOM LIEJIBI0 CBOMX METOAMYECKUX
WCCIIeIOBaHUI MHOTHE aBTOPBI CUMTAIOT CETOJIHS pa3paboTKy U ampoOanuio cre-
[UAIBHBIX METOAMK B KOHTEKCTE MPO(ECCHOHANTBHON MOATOTOBKU CTYICHTOB I1e-
JAaTOTMYECKUX CIEHUATbHOCTE B YCIOBUSX YHMBEPCUTETOB K MPO(UIAKTUKE U
MPOTHBOICHCTBUIO UICOJIOTUN KHUOEPIKCTpEeMHU3Ma CPeau JIeTei, MOJPOCTKOB U
MoJoaexu [4; 5; 22-24].

JI.H. KapnoBa npeniaraer «B KauecTBE Mep NMPOTUBOJCHCTBUS KubOeprpe-
CTYITHOCTH M HMHTEPHET-3aBHCUMOCTH BBIPAOOTKY MPaBOBBIX HOPM pPETYJIHpOBa-
Hus Unarepueray [24].

[TomuMoO mpecTymHOCTH B KMOEPIPOCTPAHCTBE HAOIIOJAIOTCS TaKHUe YTPO3bl
U JIeCTPYKTUBHBIE MPOSBIEHUS, KaK KuOeparpeccusi B BHA€ TPOJUIMHTA, KHOep-
OyJsmmHTa/KnbepMoOOHHTa 1 acTpoTypduHra. B 3THX yCIOBUSX B OCHOBHOM IIpeiia-
raercsi mpoBeieHHe MPO(MIAKTUYECKHX MEPONPHUITHHA, HAIPaBICHHBIX HA MPEBEH-
LU0 KHOeparpeccuy B MHTEPHET-TIPOCTPAHCTBE M, COOTBETCTBEHHO, HA MPEIOTBPa-
LICHKUE NTPOTUBOIPABHBIX IIPOSBICHUM B OTHOLIEHUNU faeTel. 11o cytu, Bce aBTOpHlI,
obOcyxaas mpoOseMbl KHOepOE30NacHOCTH, MPEIaraloT MPOBOAUTh HEKHE IPO-
¢unakTuyeckue Mepsl. Ilpu Beell cripaBeUIMBOCTH 3THX IMPEUIOKEHUH, Ha HaIl
B3TJISIA, JUIS PEIlieHus] TaKoM ro0anbHOM MpoOieMbl, Kak IpeaynpexaeHue mpo-
THUBOIIPABHOT'O MOBEIEHHs B KHOEPIPOCTPAHCTBE, MPU HAIUYMHA MHOTOUMCIEHHO-
IO ¥ HEONPEEIIEHHOT0 CyObEKTHOTO cocTaBa TpedyeTcs lLieJeHanpaBieHHasl, Me-
TOJMYECKH U HOPMATHBHO 00ECIIEYeHHAs] CUCTEMATHUECKasl UKMUMONIO0SUYECKASL
0esmenbHOCMb.

Heo6xomumo oTMETHTh, YTO MPOBEACHHBIE HAMU PaHEee HUCCIEIOBAHUS Tpel-
MeTa BHKTUMOJIOTHH 00O03HAYMIIM MPOOIIEMy, YKa3bIBAIOIIYIO Ha TO, YTO COBPEMEH-
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Has HayKa HE COAEPUT €AUHOIO MPEACTABIEHUS O €ro cojepkanuu [12; 22; 23;
25-27;], a COBpeMEHHbIE€ UCCIEN0BATEIN HACTAUBAIOT HA TOM, UYTO BUKTUMOJIOTHSI
MO-IPEKHEMY U3y4YaeT UCKIIOYUTENBHO TOJIBKO KEPTB KaK KPUMUHAIBHBIX, TaK U
HE CBSI3aHHBIX C MIPECTYIMHON AESATENHHOCTHIO. [Ipr 3TOM CTaHOBIIEHHE BHKTHMO-
JIOTUYECKON HAYKU B 3TOM KayeCTBE, XOTS U HECKOJbKO CTUXUHHO, HO MPOUCXO-
JUT Ha COBPEMEHHOM J3Tane (hopMupoBaHus U(PpoBOro oOIeCTBa W MO BIIHS-
HUEM yIpO3, UM K€ U CIPOBOLUPOBAHHBIM.

Hame npencrasnenue o npeaMere BUKTUMOJIOTHH C TTO3HUIINKN €€ OHTOJIOTH-
YECKOI'0 pa3BUTHUSI BHOCUT CEPbE3HBIE U3MEHEHHS U B TPAKTOBKY CaMOU HayKH,
U B €€ COJIepKaHue, MOPOXKAasi HOBbIC IPUKJIAHBIC BUIBl BUKTUMOJIOTHH (HAIIPH-
Mep, KHOEPBUKTUMOJIOTHS, YKOJIOTHUECKass BUKTUMOJIOTHS, BUKTUMOJIOTHSI KaTa-
ctpod u ap.).

Ha wnam B3ruisin, noMUMO HCCIEAOBAHUS KEPTBBI KaK TaKOBOW (y3KO€ I0-
HUMaHHE BUKTUMOJIOTHH KaK HayKH — (yHIaMEHTAIbHBIA B3TJIS, THOCEOJIOTHYE-
CKUU TOJIXO[), ISl COBPEMEHHON HAYKH BaXKHO U HEOOXOUMO U3y4aTh B TIEPBYIO
odepeib yrpo3bl COBPEMEHHOTO COITMyMa, a 3aTeM YK€ MEXaHU3MbI POTHBOICH-
CTBUS PAa3BUTHIO BUKTUMHOCTH CYOBEKTOB Pa3UYHBIX c(hep KUZHEACATSIbHOCTH
YeJIOBEeKa B YCIOBUSAX ATHUX yIPO3, U Mpejiaratb METOJbI MPOPUIAKTUKH CaMUX
yrpo3 (B 3TOM 3aKJIHOYAETCSl TPAKTOBKA BUKTUMOJIOTMU B HIMPOKOM CMBICIIE — MIPU-
KJIQJTHOM, OHTOJIOTHTYECKOM).

[Ipu 5TOM MMEHHO B paMKax METOAOJOTHU JTaHHOW HAayKH — MOCPEACTBOM
JESITeTLHOCTH, YCIIOBHO HAa3bIBAEMON «BUKTUMOJIOTHUECKOM», — TOJIKHBI OCYIIIECTB-
JSITBCS KaK MPEIOTBPAIICHUE MIPOIIECCOB BUKTUMU3AINY CYOBEKTOB Pa3HOTO YPOBHH,
TaK M pa3padoTKa CHeUaIbHBIX METO/IOB, IPUEMOB M TEXHOJIOTHH MPETyIPEKICHUS
MPOIIECCOB BUKTUMHU3AINN CyOBEKTOB, YUUTHIBAOIIUX TOTEHIIUAIBHBIE U pealb-
HBIE YTPO3bI COBPEMEHHOTO COITMyMa (B TOM YHCIIE U KHOSPYTpO3bl).

TakuM 00pazoM, GUKMUMONOSUYECKAs 0essmelbHOCMb — 3TO HU YTO WHOE,
KaK JIeITeIbHOCTh TOCYIapCTBEHHBIX OPraHOB, OOIIECTBEHHBIX 00BEINHEHHMA, FOPH-
TMYECKHUX U (PU3MUECKHX JIUII, B KOMIIETCHIIUIO KOTOPHIX BKIIFOUEHA 00S3aHHOCTH:

— CIOCOOCTBOBATH JIEBUKTUMHU3AIIMN M BUKTHMOJOTHUECKOMY MTPOTUBOICH-
CTBHUIO MPECTYITHOCTH;

— YCTPaHEHHIO TOTCHIIMAIBHBIX M PEabHBIX yTIPO3;

— 00eCreYeHHI0 HAIIMOHATBHOM, MH()OPMAIIMOHHOMH, KHOEPOE30MacHOCTH, B TOM
YHUCJIe Ha 3aKOHOIATEeIbHOM U OPTaHU3aIIMOHHOM YPOBHSIX.

PaccmarpuBas paHee U JOCTaTOYHO MOAPOOHO aKTyalIlbHOCTh BUKTUMOJIOTHYE-
CKOM JIeSITeTIhHOCTU U €€ OCOOCHHOCTH, MBI MPHIIUT K 3aKITFOUEHUIO, YTO OCYIIECTB-
JSITh €€ JIOJDKHBI TOCYAapCTBEHHBIE OPTaHbl, YUPEKICHUS U OPraHU3al|H, a TAaKKe
(bu3uvecKre U IPUANYECKHUE JIMIA, YIIOJTHOMOYEHHBIE 3aKOHOIAaTeIbCTBOM 00ec-
neYnBaTh, HampuMep, Kubepoe3omacHocTh. [Ipyu 3TOM OHU OMKHBI OCO3HABATH,
YTO ATO «OCOOBIN BUJ CONMAIBHON JEATEIHLHOCTH, OCYIIECTBIIEMON B YCIOBUSIX
CO3HATENFHOW W MOTHBHPOBAHHON HAIMPABICHHOCTH Ha YJIOBJIETBOPEHHE OOIIIe-
COIMAIBHBIX MOTPEOHOCTENH M OPUEHTUPOBAHHON Ha JOCTHKEHUE KOHEUHOM IIe-
M, 3aKII0YaloIIeiicss B 3alllUTe OT MPOTUBOMPABHBIX MOCATATENHCTB, OCYIIECTB-
JsIeMOU CyOBEKTaMU MOCPEICTBOM ONPEICIICHHBIX ()OPM U CPEACTBAMHM, 0100psi-
eMbIiMu rocyaapctBom» [27. C. 11]. B naHHOM KOHTEKCTE TakKKe Ba)KHO MOHH-
MaTbh, YTO OCHOBHBIMH 3aJa4aMd BHKTHMOJIOTMYECKOM NEATEIIbHOCTH SBIISIOTCS
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o0ecrieueHne 3aMIIeHHOCTH TMYHOCTH U O0IIECTBA OT JIFOOBIX YTPO3 U BUKTUMH3a-
LIUH, @ TAK)KE UX TOCIIEICTBUIA; BOCIIPUATHE YPOBHSI TaKOM 3aIIMIEHHOCTH 0011e-
CTBOM M €r0 WIEHaMHM; JOCTHKEHHE ONTHMAJIbHOIO Ha TaHHOM 3Tarie ypOBHSA 3a-
UIUIIEHHOCTH UHTEPECOB JTMYHOCTH U 00IIeCTBA OT BO3/IEUCTBUS BUKTUMOTEHHBIX
JETePMUHAHTOB H T. TI.

Co3HaTenbHYI0 U MOTUBUPOBAHHYIO HAIMIPABIEHHOCTh HA OCYILECTBICHUE
BUKTHMOJIOTHYECKON NEATEIhHOCTH B 00JAaCTH KrOepOe30MmacHOCTH MOPOKIAIOT
nmoTpeOHOCTH, (POopMUPYIOITHE OCO3HAHHUE OOIIECTBOM HEOOXOIUMOCTH MPUHSITHS
COLIMATIbHO 3HAYUMBIX MEp, HAMPABJICHHBIX HAa MPOTHBOJCHCTBUE KHOEPIPECTYTI-
HOCTH U APYTUM IPOTHUBONPABHBIM MPOSIBICHUSAM B KUOEPIIPOCTPAHCTBE.

3axmoyenue. [loapIToXKMBas cKa3aHHOE, OTMETUM, YTO pealn3alus yKa-
3aHHBIX NMOTPEeOHOCTEN AOKHA TPOUCXOIUTD, 110 HAIlIEMy MHEHHIO, IOCPEICTBOM
CJICAYIOUINX MEPONPUSATHIA U CPEACTB, KOTOPbIE ObUIM 0003HAYEHBI HAMU paHee B
nyosmkanusax [12; 22-27], HO yXe ¢ y4eTOM OCOOCHHOCTEH W yCIIOBUM, JUKTYe-
MBIX KHOeprnpocTpancTBoM [25]:

— «poBeieHus1 GyHIaMEHTAIbHBIX HaYYHBIX MCCIIEAOBAaHUM, MO3BOJISIOMINX
MOJIyYUTh HOBBIC 3HAHHS O BOBMOKHOCTSX BUKTUMOJIOTUYECKON MPOPIIAKTHKH U
3alHTHI, CIOCOOHBIX 00ECTIeYnTh (HOPMHUPOBAHKUE TPABOCO3HAHKS Ha OCHOBE CYyOBEK-
TUBHBIX IICHHOCTHBIX OTHOIIECHUH, BOCTIPUSATHE MPABOBBIX HOPM KaK HEOTbeMJie-
My10 00S3aHHOCTh K OIpEAEIEHHOMY MOBEIEHUIO, CO3/1aHNe 3aKOHOJIATEIbHON U
¢uHaHCOBON 0a3bl B LIEAX MPOBENEHUS MEPONPHUITUH, 00eCTIeYMBAIOIINX 0370~
POBJIEHHE MAaTEPHAILHOTO IMOJIOKEHUS TOTEPIEBIIel CTOPOHBI, 00ECIIeUrnBas TeM
caMbIM 0€3011acCHOCTh JINYHOCTH, OOILIECTBA U TOCYIapCTBa;

— IPaBOBOT0 0OECIeUeHHUs], BBIPAXKAIOIIETocs B POPMUPOBAHUU CHCTEMBI HOP-
MaTHBHBIX aKTOB, COACPXAIIUX TOJOKEHUSI O 3aIUTE KEPTB MPECTYIHBIX MOCS-
raTebCTB KUOEPIPECTYTHOCTH U APYTUX KUOEepIpaBOHAPYIIICHHUIA;

— peanu3anny COBMECTHBIX (C y4acTHeM 3apyOeKHBIX TApTHEPOB) MPOTpaMM,
CBSI3aHHBIX C BUKTUMOJIOTHYECKOHN MPOPUIAKTUKON U 3aIIUTON KEPTB KuOepmpe-
CTYIHOCTH U APYTUX KUOEPIPaBOHAPYIICHUIA,

— COACUCTBUS IEATENILHOCTH OOILIECTBEHHBIX U 00pa3oBaTeIbHBIX OpraHu3a-
1K, B TOM YHUCJIC TTOBBIIICHUS UX CTAaTyCa;

— pachpoCTpaHEHHUs] HAyYHBIX M MPABOBBIX BUKTUMOJIOTUYECKUX 3HAHUHN B
obsacTi KuOepnpecTyITHOCTH U IPYTHX KHOepIpaBoHapyIlIEeHNH;

— (hopmupoBaHus crienualbHON MPodhecCHOHaNbHOM KOMIIETEHTHOCTH Y CO-
BPEMEHHBIX CHELHAIUCTOB (HArpUMep, IOPUCTOB, MIEIaroroB, CIENUAINCTOB B chepe
WH(POPMAIIMOHHBIX TEXHOJIOTUH U ZIp.) B 00JIACTH NPUMEHEHUsT MPodheCcCroHab-
HBIX BUKTHMOJIOTHUECKHUX 3HAHWH, HAMPABICHHBIX HA MPEeAyNpekKIcHHE Kuodep-
MPECTYTUICHUHA U JPYTUX KUOEPIPaBOHAPYIIICHHIN.

B 3akiroueHne OTMETHM, YTO B JAHHOM KOHTEKCTE 0COOYIO aKTyalbHOCTb
npuoOpeTaeT U MpodieMaThKa HayYHO-METOAMYECKHUX MCCIICIOBAHUI B 001acTH
MEJaroTUKM U TCUXOJIOTUU IO BOMPOCaM IMOATOTOBKH K OCYIIIECTBICHUIO «BHK-
TUMOJIOTHYECKOHN JeSITeTbHOCTH CyOBeKTaMH Y4eOHO-BOCIIUTATEIBHOTO TIpoIiecca
KaK COCTaBISIIONIMX OOecredeHrs: Oe30MacCHOCTH KU3HEACATEIbHOCTH IeTell B co-
BpEMEHHOM cormymey [22].

[Tpu sTOM, C Halel TOYKH 3peHHs], OTIETPHOTO BHUMAHUS B KOHTEKCTE BUKTHU-
MOJIOTUYECKON MPOPMIAKTUKHI U 3aLUTHI, OCYLIECTBIIIEMbIX CYObEKTaMH YUeOHO-
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BOCIIUTATEIHHOTO MPOLIECCa HA PA3HBIX €0 YPOBHSX, 3aCIY>KUBAIOT BOIIPOCHI KuOep-
0e30MacHOCTH JIeTel U MOAPOCTKOB, Ha KOTOpbIe yKa3biBaeT B Konnenuun uxgop-
MAaIMOHHOM Oe3omacHoCTH Aeteit u moApocTkoB (2013 r.) onuH U3 ee pazpadboT-
YUKOB — JJOKTOP TMCUXOJIOTHYECKUX HayK, nmpodeccop MI'Y nmenn M.B. JlomoHo-
coBa O.A. Kapabanosa [4]. [lepeuricium 3TH PUCKH JIsi BOCIIUTAHUS U Pa3BUTHS
TMOJIPACTAIOIIETO MOKOJICHHUSI B COBPEMEHHOM OOILIECTBE, CIIOCOOHBIE BBI3BIBATH OIpE-
neneHHpie AedopMalui TUYHOCTH B MH(DOPMAIMOHHOW M BUPTyaIbHOU Cpeje,
KOTOPBIM CETOAHS yXke yAenseTcss oco00oe BHUMaHUE B HaAyYHO-IIEJarOTHYECKUX
nyonukanusx [4; 5]:

— «MEXKYJIbTypHbIE€ U 3THOKYJIBTYpPHBIE PUCKH — KCeHO(pOOUs, MUTPAHTO-
(00U, STHOM3OISIIIHOHU3M;

— pUCKM MH(OPMALMOHHOW COLMANM3alMK U HU3KHI ypOoBEeHb 0O€30MacHo-
CTH MH(POPMALIMOHHOM CpeJIbl AJIs IeTEH U OJPOCTKOB;

— PUCKH TPYIHOCTH >KU3HEHHOTO, MPO(ECCUOHATBHOTO U LIEHHOCTHOIO CaMo-
OIIpe/IeNIeHHUS;

— PHUCKH JIeCOLMAIN3alliY, arpeCCUH, OTKIIOHSIOIIETOCs TOBEACHUS U a/ITUK-
UM, SCKAIM3Ma;

— PUMCKHU BOBJICYEHHS MOJPOCTKOB B I'PYIIIBI IKCTPEMUCTCKON HampaBliieH-
HOCTH U JIp.».

Takum 06pazoMm, HOBOE BpeMs M HOBbIE HU(POBBIE TEXHOJIOTHH MPEIOCTaB-
JSIOT KaXJI0MY M3 Hac Kak HOBBIE (DOPMBI OOIIICHHSI 1 HOBBIE BO3MOXHOCTH, TaK U
HOBBIE PUCKH, CBSI3aHHBIE C IUGPOBU3AIMEH, BIUAIONIME HAa Halry MHGoOpMalu-
OHHYIO U KHOepOe30MacHOCTh B YCIOBHSIX CTAHOBIICHUS IIU(PPOBOTO COLIUYMA.

[Tonck HOBBIX KOHIIEMIUI U BBISIBIIEHHE HOBBIX METOJUYECKUX IOJIXO/I0B
Kak Juisi oOecriedyeHuss WH(POpMAIMOHHOW 0€30MacHOCTH JTUYHOCTH, TaK W JUIS
MIPOTUBOACUCTBUS HETATUBHBIM IOCIEICTBUSAM, NPOGUIAKTUKNA KHOEpyrpo3, BbI-
3BaHHBIX COBPEMEHHBIMH YCIOBUSIMHU ITUPPOBU3ANNU U CTAHOBICHHUEM ITUPPOBO-
ro oOuiecTBa, HEBO3MOXKHBI 0€3 OCMBICICHHSI U MOHMMAHUSA CYTH KaK MOJIOXKH-
TENBHBIX, TAK U OTPUIATEITHLHBIX CTOPOH ITHX MPOIIECCOB.

BuaronapHocTu u ¢puHaHcHpoBaHue. PaboTa BBHINOIHEHA B paMKaX IOCYJapCTBEH-
Horo 3amaHus Ne 2.9384.2017/BY «PasButne unpopmaru3anuu oOpa3oBaHHUs B KOHTEKCTE
nH(OPMAIIMOHHOH 0€30ITaCHOCTH JINYHOCTIY.
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Cyber treats of digital society and their prevention
in the context of victimological activities

Natalia I. Ryzhova!, Olga N. Gromova?

nstitute of Education Management of the Russian Academy of Education
16 Zhukovskogo St, Moscow, 119121, Russian Federation
2Saint Petersburg Humanitarian University of Trade Unions
15 Fuchika St, Saint Petersburg, 192236, Russian Federation

Abstract. Problem and goal. The article discusses the victimological signs of crimes in
the field of using information technology and cyber threats in the context of digitalization of

modern society. The relevance of scientific and methodological research in the field of peda-

®OPMHUPOBAHUE UHOOPMAIIMOHHOM OBPA3OBATEJILHOM CPE/IbI 265



Ryzhova N.I., Gromova O.N. RUDN Journal of Informatization in Education, 2020, 17(3), 254-268

gogy on the problems of preparation for the implementation of victimological activities is
emphasized.

Methodology. The study is based on the analysis of major challenges of digital society
and the internal logic of the development of applied victimology, which is mainly concerned
with preventing victimization amid the threats to modern society.

Results. Based on the analysis, the study lists and describes the types of existing cyber
threats depending on the object of the attack, as well as legislative acts that define information
security and cybersecurity. It is noted not only the relevance of considering new threats to
the information society, which cause the need for the development of information security and
cybersecurity as independent scientific areas of informatics and partly applied victimology,
but also the development of terminology and criteria in this area, as well as the formation of
professional competence in the education system of modern specialists in the field of profes-
sional victimological knowledge aimed at preventing cybercrime.

Conclusion. To prevent cybercrimes and to ensure cybersecurity, victimological activi-
ties, a special component in the professional activities of modern subjects of different levels,
should be developed and carried out.

Keywords: digitalization of society, informatization of education, information securi-
ty, cyber threats, cybersecurity, victimological signs, victimological activities
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nuKkoBaHMA B cepun «MH(popmaTuzanms o0pa3oBaHUs», MPOBepsieTcsl B cHCTeMe «AHTH-
IUIATHAT» C LEJbI0 ONPEAENICHUs! 10JIM OPUTMHATIBHOCTH U BBIABIEHHUS UCTOUHUKOB BO3MOXK-
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HOro 3amMmctBoBaHus. K meuaTu JonmyckarTcss padoTbl, B KOTOPBIX JI0JSl aBTOPCKOIrO
TeKCTa cocTaBJisieT He MeHee 70 %.

13. Tlpn HenpaBWJIbHOM 0QOPMJIEHHH CTAThbH, CIPABOK u OudIuorpaduu, He-
CBOEBPEMEHHOH cave K YKAa3aHHOMY BbIllle CPOKY MaTepHAJIOB, HEMPOX0:KAeHUHU TMPO-
BepPKH B cucTeMe «AHTHILIaruaT» (MeHee 70 % OpPUIrHHAJBLHOCTH), 4 TaK:Ke NPH OTPH-
LHATEJbHOM OT3biBe pelleH3eHTa peJaKIUOHHAS KOJUIerHMsl cepuH ocTaBJjsieT 3a co0oii
NpaBo 0TKa3aTh AaBTOPY B MyOIHKALMH.

14. PeaxoJiiernsi cepum AaeT 3eJieHYI0 YJIUIYY CTAThsIM Ha aHIJIMiickoM si3bike. B 3ToM
cjIydae B KOHIe CTATbH Ha3BaHUe, ABTOPbI, MeCTO UX Pa0OThI U AHHOTALUS NPUBOASATCSH
HA PYCCKOM SI3bIKE.

15. MBI npocuM aBTOpPOB o(opMHUTHL 4Yepe3 PocmedaTs MOANMHCKY Ha SKypHal
«BectHuk PYJIH. Cepusi: UndopmaTuzauus odpazoanusi». [lonnucuoii nugexc 18234.

16. IIpencraBisis B peIakIUio PyKOIICh, aBTOp OepeT Ha ceOst 00513aTeNbCTBO HE My0-
JIMKOBATh €€ HU MOJHOCTHIO, HU YACTHYHO B MHOM M3/1aHUU 0€3 COracus peaaKiHH.

Obpasey ogopmnenus cmamovu

Mepuko-6uonoruyeckas naboparopus
KaK 00beKkT MoaeIMpoBaHuns

O.B. UrymHoBa, E.A. JlykbsinoBa, B./I. [Ipouenko, E.M. IllumkeBu4

Poccuiickuii yauBepcuTeT ApyKObI HAPOIOB
Poccutickas @edepayus, 117198, Mockesa, yr. Muxiyxo-Maxnas, 8

OO6pazoBaTeIbHBIN MOTEHINAT MEUKO-ONOIOTHUECKHUX 1ab0paTOpHil pOoCCHiiCKNX Me-
JUIIHCKUX BY30B HE PEAN3yeTcsl B MOJIHONH Mepe. AKTyalbHbIM BOIPOCOM MEAUIMHCKOTO
00pa3oBaHus ABISAETCA AOMONHEHHE M 3aMEHa IPOBOMMMBIX JIAOOPATOPHBIX IKCIEPUMEHTOB
BUPTYaJIbHBIMH NMPAaKTHKyMaMH, JUI Yero HeoOxoauMma pa3paboTKa MPHHIUIHAIEHBIX MOAXO0-
JOB K MOJEIUPOBAHUIO BUPTYalIbHON MEIUKO-OMONIOrMYecKoil gaboparopuu. JlaHHAs CTaThs
HOCBSIIIIEHA Pa3padOTKe KOHIENTYAIbHOW MOAEIN BUPTYaIbHON MEANKO-OHONIOrHIecKon 1abo-
paropun.

KirroueBsble cj10Ba: NMUTAIIOHHOE MOJICNIMPOBAHNE, BUPTyallbHasl PeabHOCTh, MEIUKO-
Ouosornyeckuil HKCIEpUMEHT, BUPTyanbHas MeIUKO-Onoiorndeckas nadopaTopusi, odpazo-
BaTeNBHBIN Mpolece, HHPOPMAIIMOHHO-00pa3oBaTeIbHas cpeia

(Tekcr cTatbm)

... B cBA3M ¢ 3TUM OCTpPO BCTaeT BOIPOC ONPEEeHHUs] OCHOBHBIX MOJXO0J0B U MPUH-
[UIOB Pa3padOTKH MEIHKO-OHOIOTHIecKoro 3kcrnepumenta (MB3) ¢ menpio ero Bocmpoms-
BEJICHHSI IIyTEM MOJIETUPOBAHUS B BUPTYaJIbHON MeIUKO-Ouosornueckoii taboparopuu (BMBJIT)
[1; 4; 7]. Pa3paboTka MpUHIUITHATIBHBIX TOJIX0I0B TIO3BOJIMT 0OOCHOBAHHO OMPEJEISATh BBI-
00p METONOB ¥ «TIYOMHBD» MOAETHPOBAHMS U Bu3yanm3auud MBD ¢ Touku 3peHns uX cooT-
BETCTBUS LIETSIM U 3a]]a4aM JIabopaTOpHOU PadOTHL...

(ITocme Texcra cTaThy)
BaarogapHoctu u ¢puHancupoBanue. Pabota Bemmonnsercs B pamkax OLIT «Hayu-
HBIE U HayYHO-II€arorMuecKue Kaipsl HHHOBalMoHHO! Poccuu na 2009-2013 rr.».

Cnucok nutepaTypbl
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Medico-biological laboratory as an object of modeling

Olga V. Igumnova, Elena A. Lukyanova,
Vladimir D. Protsenko, Ekaterina M. Shimkevich

Peoples’ Friendship University of Russia (RUDN University)
8 Miklukho-Maklaya St, Moscow, 117198, Russian Federation

Medico-biological laboratories in Russian institutes of higher medical education do not
support effectively the educational process. Searching of universal criteria and requirements
to modeling of a virtual medico-biological laboratory is actual for medical education. The purpose
of the article is to develop a conceptual model of a medico-biological experiment and princi-
pal approaches to realization of the model in a virtual medico-biological laboratory.

Keywords: imitating modeling, virtual reality, medico-biological experiment, virtual
medicobiological laboratory, educational process, info-educational environment
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