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Abstract. Problem statement. Artificial intelligence (Al) conversational tools like
chat-bots, virtual assistants and dialog trainers begin to apply in education. However,
its efficiency wasn't explored because of novelty and lack of related application experience.
In this research an approach to conversations based on Al is considered as means to define
reflection of educational process participants. And definition results of reflection are compared
between an Al conversational tool and an expert's assessment in the educational process.
Methodology. Opportunities of conversational simulations based on Al were analysed for re-
flection assessment. Behavioural markers of reflection in communication were developed as
well as assessment procedures in online mode with Al simulations and in offline mode with
an expert assessment. Research was provided as a part of the volunteer’s competition. There were
65 participants of the research, students of schools and universities. Statistical processing of
the results was performed using Pearson's criteria. Results. Weak correlation was detected
between Al and expert assessment. Conclusion. Suggestions were offered about Al assessment
improvement for increasing assessment precision of reflection of educational process partici-
pants from the methodological point of view as well as from Al algorithms development.

Keywords: conversational artificial intelligence, digitalization of education, reflection
in education, assessment tools, simulations
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Annotauust. [locmanoska npoonemvi. VIHCTpyMEHTBI KOMMYHHUKAIIUK HA OCHOBE HCKYC-
CTBEHHOT'O MHTEJUIEKTA, TAKUE KAaK YaT-O0THI, TOJIOCOBBIE TIOMOIIIHHKH, THAIOTOBBIE TPEHAKEPE,
y)Ke HAUMHAIOT IPUMEHSATHCS B 00pasoBaHuy. OnHAKO 3(PEKT OT MX HCIOIb30BaHMS MPAKTHIC-
CKH HE M3YYeH B CBSI3M C UX HOBH3HOW U HEJIOCTATOYHOCTHIO COOTBETCTBYIOIIETO MPAKTUIECKOTO
ombITa. PaccmarprBaeTcst Moaxon K KOMMYHHKAIMH HA OCHOBE CPEACTB MCKYCCTBEHHOTO MHTEI-
JIEKTa, UCHOJIB3YEMBIX [UIs ONPEICIICHUS] XapaKTEPUCTUK Pe(IeKCHH YIaCTHUKOB 00pa3oBaTeb-
HOTO TIpoIlecca, a TAkKe MPOBOAUTCS] CPAaBHEHHE PE3yJIbTaTOB MOAOOHBIX MPOIEAYD, OCYIIECTB-
JICHHBIX C TTOMOIIBIO CHEIHAIBHBIX CHCTEM HCKYCCTBEHHOTO MHTEIUIEKTA U HKCIICPTHOH OIICHKH.
Memodonoeus. 1lpoaHan3upoBaHbl BOSMOKHOCTH KOMMYHHKATUBHBIX CUMYJISILMI Ha 0a3e cpeacTB
WCKYCCTBEHHOT'O MHTEIIEKTA ISl ONpe/IeNIeHUsI XapakTepucTuK peduiekcun. PazpaboraHbl xapak-
TEPUCTHKH pe(IICKCHN Ha MaTepuajie KOMMYHHKaTHBHBIX TIPOIIECCOB, & TAKXKE MPOIIEAYPHI LIS e
JUCTaHIIMOHHOM OLIEHKU C MIOMOIIBIO CUMYJISIIMI 1 OYHOM MPOLETYphl C IOMOIIBIO 3KCIEPTHOM
OLICHKH B 00Pa30BaTeNIbHOM IIpoLiecce. DKCIEPUMEHTAIbHOE UCCIIEIOBAHIE TIPOBEACHO B PaMKax
00pa30BaTeNIbHOM MPOrpaMMbl U KOHKYpPCa YYaCTHUKOB BOJIOHTEPCKOTO JBMIKCHHS. YYaCTHUKH
9KCIIEpUMEHTA — 65 BOJIOHTEPOB, IIKOIFHUKOB U CTYAEHTOB. CTaTHCTHUYECKast 00paboTKa pe3yIib-
TaTOB BBINIOJIHEHA C TOMOIIIBIO Kputepus [Iupcona. Pesynomamul. BeisBieHa crnabast Koppesiys
MEXTy OIPEJICIICHUEM XapaKTEPUCTUK PeIICKCUH, OCYIIECTBICHHBIM C IIOMOIIBIO CHMYJISIIHH,
U OTPE/ICNICHNEM C TIOMOIIBIO 3KCIEPTHON OLEHKH. 3akmiouerue. BEITBHHYTHI MPEIIOIOKCHHUS
00 YCOBEpIIICHCTBOBAHUH TOIXOJOB K OMPENCICHUIO XapaKTEPHCTUK Pe(IICKCHN yJaCTHHKOB
00pa30BaTEILHOTO MPOLEcca ¢ MOMOIIBI0 CUMYJISIIUIT HA OCHOBE MCKYCCTBEHHOT'O MHTEIUICK-
Ta IJIs1 TIOBBIIICHUSI TOYHOCTH PE3YJIBTATOB KaK C TOYKU 3PCHHS OPTaHU3AINU MPOLEIYPHL,
TaK ¥ C TOUYKU 3PEHHUS] COBEPIICHCTBOBAHUS AJITOPUTMOB UCKYCCTBEHHOT'O MHTEILIEKTA.

Knarouesble cinoBa: uHdopmaTuzaius odpa3oBaHus, pediaekcus B 0Opa3oBaHUU, HH-
CTPYMEHTBI OLICHKH, CUMYJIAIUA

Bxuaan ABTOPOB: aBTOPLI CACIAIN SKBUBAJICHTHBIN BKJIa] B NOATOTOBKY HY6J'II/IKaLII/II/I.

3asBaeHne 0 KOHGINKTEe HHTepPecOB. ABTOPHI 3asIBISIOT 00 OTCYTCTBUU KOH(IIHKTA
HUHTEPECOB.

HcTtopusi cTaThy: MOCTyNuia B peaakmuto 3 Hos0ps 2022 r.; mopaboTaHa mocie pe-
IIeH3UpOBaHus 6 nexadps 2022 r.; mpuHsTa K myonaukanuu 12 ssHBaps 2023 r.

Jns mutuposanusi: Grinshkun V.V., Dreytser S.1. Definition of reflection characteristics
of educational process participants with artificial intelligence application // Bectaux Poccwuii-
CKOTO YHUBEpCUTETa Ipyk0bl Hapoa0B. Cepust: Mudopmaruzaius obpazosanus. 2023. T. 20.
Ne 2. C. 127-137. http://doi.org/10.22363/2312-8631-2023-20-2-127-137
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Problem statement. Communication tools based on conversational artifi-
cial intelligence (Al) become more popular and are already used in education.
However, results of its application are researched insufficiently. There are articles
about Al tools application in educational programs and its influence on applica-
tion results [1-3]. But artificial intelligence tools are often used just as a part of
adaptive learning systems.

Al tools are considered to be taking part in the development of metacogni-
tive skills. But some researchers consider that digitalization of education decreases
the level of educational results and doesn’t allow the development of metacogni-
tive skills [4; 5]. It is supposed that specific instructional design work provides Al
tools application for competences and skills development. Such work would en-
hance educational program design and quality of learning outcomes instead of
contradicting them. It’s necessary first to research Al tools application for meta-
cognitive skills assessment to prove such a thesis.

The research presents comparison between definition of reflection indicators
of the participants in the educational process with simulation based on Al tools
and with expert assessment. In conclusion discussed an issue of how to interpret
the results and how to improve design and development of such simulations.

The reflection concept has been intensely discussed in modern psychology
since the middle of the 20th century. And nowadays there are a few approaches to
define it. Both Russian and foreign scientists agree that reflection — is thinking
about thinking [6-9]. In Russian research proceedings of reflection essence and
mechanism based on methodological action theory of G. Schedrovitsky, V. Zin-
chenko, V. Lefevr, Yu. Gromyko were the foundation of the reflection concept [10].
System-Thinking-Activity Approach representatives developed the main theses
about what reflection is. One of the base terms was “reflective way out”. Mecha-
nism of “reflective way out” exists as the part of activity and is defined as
“action beyond action” and it’s necessary to stop current action and “go beyond”
it. That’s the reason why the term “way out to reflection” exists.

N. Alexeev described the reflection mechanism as a sequence of thought
acts. He considered following G. Schedrovitsky ideas that reflective action begins
with the stop of current action. The next step is to trace the considered action and
draw it like an external object. So, there are three thought acts which reflection
based on: action stop, action tracing and action objectifying [11]. N. Alexeev
thought that there is one more element that is needed. That element might be con-
structive and provide action redesign and improvement [8]. So, one more step ap-
peared and called “action alienation” [11].

Social psychology theories point out that reflection influences social inter-
action and organises it both in groups and in face-to-face communication.
For example, there is a thesis about correlation between social conformity and
level of reflection [12]. Modern scientists define reflection in communication in
the following way: “The reflection in communication is reflection of common so-
cial activity, assessment of activity with going out of it” [13]. So, it’s possible to
define reflection in communication as going beyond the communication to com-
prehend the whole situation: surrounding conditions, actors and stakeholders,
points of view and actors’ gains.
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There is an assumption that reflection indicators can be shown in the nego-
tiation process because there are expressed contradictions in actors’ aims.
And the negotiation process itself implies going beyond the situation of direct
communication and comprehension gains of both negotiation sides, opponents’
situation, his or her point of view, hidden pains and negotiation thesis [14-16].
In particular, in some studies, reflection is described as “a specific quality of
mutual knowledge and mutual understanding, which is an important condition
for productive negotiations” [17].

The following reflection indicators in negotiation and group communication
processes were allocated [17]:

— to change point of view and to observe own situation with point of diffe-
rent person;

— to describe own actions, conditions, with prior distinction from each other,
been inside negotiation process;

— to reconstruct surrounding conditions;

— to provide new ideas and knowledges which help to solve situation and
overcome problem and conflict obstacles in negotiation;

—to design and analyze communication strategies.

The following reflection indicators can be defined in negotiation process
from the point of N. Alexeev reflection model [6; 15; 16]:

— participant stops unproductive communication which don’t directed to
a search of common satisfactory decision;

— participant traces differentiation between gains of sides been both as a side
of the negotiation and as the third side;

— participant elaborates opponents’ point and ask specifying questions;

— participant gives feedback about vision of situation, structures and organi-
ses understanding of the others;

— participant offers means for communication;

— participant takes into account opponents’ gains and points while searching
a decision;

— participant designs steps of discussion and monitors the time and rules of
negotiations;

— participant notices and minimises obstacles and risks and messages about
it to the others;

— participant finalises, approves and retains results.

Thus, the above characteristics are reflection indicators that will be observed
in a negotiation procedure in the educational process. For this purpose communi-
cative simulation of negotiation based on artificial intelligence tools was created
and expert assessment was organised.

Research on correlation between metacognitive skills development and Al
instruments application are new due to the very recent spread of this technology.
And this topic is discussed in two main directions of Al tools application in edu-
cation: artificial intelligence for instruction and artificial intelligence for educa-
tional assessment. As researches declare the Al tools application for instruction
concludes in providing sufficient quality feedback to learners. It allows to add in-
structors, to personalise feedback, to provoke discussions and group interaction.
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The use of artificial intelligence for assessing learning outcomes was explored
in the process of formative assessment of students, when automatic feedback al-
lowed students to adjust the process of solving a problem and thereby achieve bet-
ter results [18].

However, it was possible to find articles only about subject matter compe-
tences in domains of medicine, foreign language learning and STEM subjects.
There were found no research about artificial intelligence tool usage to develop
reflection [19]. This work demonstrates how to develop reflection with Al based
chat-bot application.

Analysis of the above scientific papers reveals the problem associated with
the need for additional study of metacognitive skills assessment issues in the edu-
cational process, in particular, defining the indicators of reflection as one of
the most important such competencies. The article presents a study aimed at
testing the effectiveness of an Al-based technology to determine the indicators of
the reflection in the process of communication in education.

Methodology. The comparison between reflection indicators definition with
artificial intelligence and with expert assessment is discussed in this article. Simu-
lation of negotiations and expert assessment procedures were developed in the
educational process to solve this task. Assessment took place as a part of a compe-
tition to define the best volunteer in the community.

Methodology of competence assessment was used for reflection indicators
definition. And assessment procedures were developed: in online mode with us-
age of simulation and in offline mode with expert assessment. Based on allocated
reflection indicators in the negotiation table of behavioural indicators were com-
posed [20; 21] which could be observed in participants behaviour. According to
such observations, outcomes about reflection indicators demonstrated in commu-
nication were obtained [20; 21]. Based on the table of behavioural indicators be-
haviour evaluation criteria were developed for online simulations and offline
competition.

For offline competitions educational games and modelling negotiation pro-
cedures were developed based on proceedings of scientific group leaded by
B. Khasan! [16]. For online simulations the plots of situations were developed
based on interviews with experts in volunteering. These simulations were models
of negotiation too and consisted of dialog with Al-companion at the screen. Simu-
lations were implemented with “Dailo” app. “Dailo’ — is an application for speech
interactive simulation with Al-companion (Figure). Each phrase of participant in
simulation is estimated with artificial intelligence and attributed to a certain pre-
configured pattern of participant behaviour. Depending on how the participant's
phrase was estimated, the character on the screen demonstrated different responses.
And so, the participant can change the dialog direction with his or her actions.
Thus, the effect of natural dialog is achieved between participant and simulation.
Depending on participants' behaviour (requests and responses) the simulated situation
can develop both to win-win negotiation solutions as well as conflict escalation.

! Khasan BI, Novopashina LA, Varfolomeeva YuS, Vatashchak IS, Kongarov AO. Educa-
tional games and procedures for conflict resolution and negotiation: textbook. Krasnoyarsk: Sibe-
rian Federal University; 2019. (In Russ.)
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The development of such an interactive tool became real only with
achievements in the field of artificial intelligence. Because otherwise it would be
impossible to customise the character's reaction to each of the participant's phrases
and make its behaviour so variable. With artificial intelligence, application inter-
action between system and humans were designed in such a way that the system
can react flexibly and adjust feedback to the behavioural option which participants
have chosen.

Communicative situations creation and dialogue organisation using artificial intelligence

Source: made by the authors.

So, during the research reflection indicators and criteria for its definition
were developed. Based on these indicators two procedures were developed: simu-
lation with Al-assessment and competition with expert assessment.

As the result data was obtained for simulations and expert assessment from
65 participants, learners from schools and colleges. Each of them firstly partici-
pated in online simulation then in offline competition. Since the definition of
the reflection indicators was carried out according to the same criteria, a quantitative
score of competence was obtained for each indicator from 0 to 3 points in online
and offline procedures. Then the dynamics of participants' assessments with simu-
lation and with experts were compared with usage of Pirson’s criteria to establish
if there is stable correlation between expert and Al-simulation assessment.

Results and discussion. As a result, a weak correlation was obtained be-
tween the expert and Al-simulation assessment (Table).

As could be seen in Table correlation centres are divided into blocks.
The first block is related with behavioural indicators about opponents’ gains and
interests comprehension, clarifying the interests and its consideration during nego-
tiations. The second block of indicators is related with organisation of interaction,
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tracing interaction results. Although the correlations between expert assessment
and simulations are related with different behavioural indicators, the following
can be observed.

Determining the correlation between expert assessment and assessment,
acquired with artificial intelligence simulation

Assessment using artificial intelligence simulation

Understand |Try to find out| Use friendly Give Design
the points the point speech arguments, | Designate interaction

ofviewofall | ofviewof | andattempt |explain them,| and approve | inthe form Finalize,
parties, and | the other to resolve maintain communi- ofaclear |approveand
offer the best being the conflict anormal cational sequence |retain results

isolution to thel a conflict [beingaconflictf emotional purpose of actions
conflict for all| stakeholder | stakeholder | condition and approve it

Parameter

Understand
the points
of view of all
parties, and 0,143 0,281 0,013 0,195 0,184 0,117 0,104
offer the best
solution to the
conflict for all
Try to find out
the point
of view of
he other being
a conflict
stakeholder
Use friendly
speech
and attempt

to resolve 0,096 -0,121 0,079 0,241 0,065 0,087 0,154
the conflict
being a conflict
stakeholder
Give
arguments,
explain them,

maintain 0,200 0,033 0,252 -0,037 -0,074 0,029 -0,069
a normal
emotional
condition
Designate
and approve
communi- 0,087 -0,119 -0,022 0,152 0,118 0,277 0,184
cational
purpose
Design
interaction
in the form
of a clear 0,014 0,014 -0,007 0,037 0,048 0,114 0,063
sequence
of actions
and approve it
Finalize,
approve and 0,061 -0,100 -0,128 0,110 -0,061 0,246 -0,036
retain results

0,248 -0,064 0,148 0,284 -0,051 0,002 0,013

Expert
assess-
ment

Note. Pearson correlation — significant at the 0.05 level (two-tailed).

At the first there are “crossed” correlations. It means that simulations and
experts “mixed” some indicators with each other. For example, between indicators
“Understand the points of view of all parties and offer the best solution to the con-
flict for all” and “Try to find out the point of view of the other being a conflict
stakeholder” cross correlation can be seen. As criteria have some similarities in
meaning, it’s possible to mix it during simulations or during expert assessment.
This situation can be seen in at least two cases.

At the second there is no correlation between the two different blocks of
correlations. It can be called conditionally “gains comprehension” and “interac-
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tion organisation”. It means that inside each block similar criteria can be mixed,
but between different blocks there is precise distinction.

Thus, the conclusion is that there are correlations between various demon-
strations of the reflection indicators of the participants in the educational process,
but in a weakly expressed form.

Conclusion. As a result of the study, a weak correlation was found between as-
sessment with simulations based on artificial intelligence and expert assessment of
the reflection indicators on the material of communication in the educational process.

The obtained results can be interpreted according to organisation of the as-
sessment procedure as well as to Al-simulation application. It is assumed that
stronger correlations can be obtained with two changes. On the one hand, it is
proposed to improve the assessment procedures themselves with simulations and
with expert assessment. On the other hand, it is proposed to further develop
the information system based on artificial intelligence in order to further increase
the flexibility and sensitivity of the assessment.

The following options are offered for further developments in the described
direction.

1. It is necessary to change the procedure of reflection indicators definition.
Specifically, it’s necessary to assess the competences of participants in the educational
process not just with the same behavioural indicators but standardise assessment pro-
cedures (simulations and competitions) to provide the same structure and scenarios.

2. It’s necessary to make assessment instruments with AI-simulations more
variable and develop more patterns of participants behaviour so that the assess-
ment can be even more flexible and can take into account more behaviour subtle-
ties of the participant in the educational process.

It is offered to take some actions for the further development of the “Dailo” ap-
plication based on artificial intelligence to increase fidelity of semantic analysis.
It is necessary to increase variability of answers which can be processed and accord-
ingly variability of feedback and subtleties of behavioural indicators recognition.

It’s suggested that if to teach artificial intelligence to recognise a flexible tem-
plate for skill assessment or with other words to recognise behavioural patterns then
recognition fidelity will increase. The further studies accordingly have to be related
with this flexible template (behavioural pattern) development based on a relatively
large number of simple templates. At the moment, a competency model and a set of
behavioural indicators have already been developed to determine the reflection indi-
cators in the communicative process. In the future, each of the behavioural indicators
will be refined and finalised. Specifically, an array of expert evaluation data for each
behavioural indicator will be analysed, and these data will become simple templates,
as the base for a flexible template. So, a behavioural pattern will be formed.

For considering Al-simulation completed and ready to work as the assess-
ment application it is necessary to develop behavioural patterns for each compe-
tence indicator of different participants in the educational process and teach artifi-
cial intelligence how to recognise it. Then it is necessary to test the instrument
once again to prove its performance.

In general, it can be considered that this research proved the efficiency of
Al-simulations for defining reflection indicators in the educational process and
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determined the further directions to improvement of means and methods for com-
petence assessment with Al tools application. The next stage of the study is to ap-
ply simulations as an instructing tool not only for assessment, but also for the
competencies development of participants in the educational process.
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Mopxoabl K NpoekTupoBaHuio moaenu ¢opMmmnpoBaHus
YHUBEPCaJibHbIX KOMMNETeHUNUN CTYAEHTOB B paMKax
pa3paboTku n peannsauum KkoHuenuum Smart University

I''A. Momuisik'~, A. PabGenaryayrpa

Poccutickuii ynusepcumem opyacovl Hapooos, Mockea, Poccuiickas ®edepayus
rabenatolotra@mail.ru

AnHoTamus. [locmanoska npobnemvi. PaccMaTpuBaroTCss KOMIIOHEHTHI YHUBEPCATbHBIX
KOMIIETEHIIMH C TOUKH 3pEHHUS IPIMEHEHHSI TEXHOJIOTHIECKIX NHHOBAIM B TIpoIiecce 00y IeHHS.
Ormmcan (parMeHT Moaenu (popMUPOBAHKS YHHBEPCATBHBIX KOMIICTCHIII CTYACHTOB Ha OCHO-
BaHuM KoHnenmu Smart University. ViccnenoBanue HampaBiIeHO Ha 0OOCHOBaHHE MOIXO0B
K TMIPOEKTHPOBAHHUIO MOJEIH (POPMHUPOBAHHS YHHBEPCATLHBIX KOMIETEHIINH PU UX TEOPETH-
YeCKOM aHaJM3e Ha OCHOBe KoHLenuuu Smart University 1 paccMoTpeHHe UX 0COOEHHOCTEH,
CTPYKTYpPBI U Knaccuuramu. Memoodoaoeus. Ilogxon K IpOeKTUPOBAHUIO MOJenH (HOpMHU-
POBaHUsI YHUBEPCAIHHBIX KOMIIETCHIIUI OCTPOSH Ha aHAIHM3€ PaCIIN(POBKH 10 OYKBaM ak-
poruuMa SMART wu crpykrypsl koHtenuuu Smart University. Ilpemaiosxkena marpuua o63opa
MOHSTHSL YHUBEPCATIbHBIX KOMIIETCHIIUI B COBPEMEHHOM KOHTEKCTe. Pe3yibmamul. YHUBEP-
CaJIbHbIC KOMITETCHIIH TIOHUMAIOTCS Kak SMart-koMrneTeHmu, o0beTUHEHHbBIE MATHI0 THIIAMH
KOMIICTEHIMI: MPo(eCCHOHATEHBIME, MOTUBAIIMOHHBIMY, a/IalTAIIMOHHBIME, KITIOUYCBBIMH H IIU(]-
poBbiMH. OO60CHOBaHO (HOPMHUPOBAHME IIECTH TPYI YHUBEPCAIBHBIX KOMIETEHIIUI: CUCTEM-
HOE M KPUTHUYECKOE MBINUICHUE; pa3paboTKa W pearu3aus MPOeKTOB; KOMaHIHas padoTa
JMIEPCTBO; TPaskKAAHCKO-TIATPUOTHIECKOE MTOBEICHNE; CAaMOOPTaHM3aIlisI U caMooOpa3oBaHue;
TexHosornyeckoe pererre. Co3aaHHas MOJIENb ONPEACISET CTPYKTYPY YHUBEPCAIBHBIX KOMIIE-
TEHIMH U CIY>KUT KPUTEPHUEM OLIEHKHU CTTIOCOOHOCTEH CTYIeHTOB. 3akntouerue. SMart-KoMIeTeHIHH
SIBIISIIOTCS. OTBETOM Ha CJIOXKUBIIYIO SKOHOMHYECKYI0 curyanuio. [lomxonm cTpykTypHpoBaH
JUId 00pa3oBaTeNbHBIX OPraHU3alui, pa3IeNaoIuX OJIUTUKY Pa3BUTHS B COUETAHUU C TeX-
HonorusiMu. [lomyuyeHHbIE pe3ybTaThl MOTYT MPEJCTABISITH ONPEACIECHHBI HHTEpEC Ui yde-
HBIX B 00nacTu MHQpOpMaTH3aiK 00pa30BaHus, MpenoaaBaTeNiel M PyKOBOAUTENCH By3a MO
HWHHOBALIMOHHOM U 00pa30BaTeIbHON MOJUTHKE.

KiroueBble c10Ba: yMHBII YHUBEPCUTET, IPEEMCTBEHHOCTh KOMIIETEHLUM, HaBBIKU
KH3HH, Smart-kOMIIETeHIUN, HOBasi TPaMOTHOCTb, €MHBIA Pe3yIbTaT BBICIIETO 00pa30BaHUs,
COBpPEMEHHBIE TOTEHIIUANIbHBIE KaJphl, ONTUMAILHOE 3HAHHUE

BuaaropapHocT u (puHaHcupoBaHue. PaboTa BrimonHeHa npu nojaepsxkke Iporpam-
MBI CTPAaTErHYecKoro akajeMudeckoro JymaepctBa PYJIH. ABTopbl BbIpaxaroT Onaronap-
HocTh O.}O. 3acnaBckoi 3a LIEHHBIE COBETHI NIPH IIAHUPOBAHUH HCCIIEI0BAHHUS.
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Approaches to designing a model for developing
students’ universal competencies within the framework of
developing and implementing the Smart University concept

Gabriel A. Moshlyak'>, Alexandre Rabenatolotra

RUDN University, Moscow, Russian Federation
rabenatolotra@mail.ru

Abstract. Problem statement. The authors deal with the components of universal com-
petences in terms of applying technological innovations in the learning process. A fragment of
the model for shaping universal competencies of students based on the concept of Smart Uni-
versity is described. The study is aimed at substantiating the approaches to designing a model
for the formation of universal competencies, presenting their theoretical analysis based on
the concept of Smart University and considering their features, structure, and classification.
Methodology. The approach to designing a model of universal competence formation is based
on the analysis of acronym SMART decoding and the structure of the concept Smart Univer-
sity. The matrix of overview of the concept of universal competence in a modern context is
proposed. Results. The universal competences are understood as smart competences united
by five types of competences: professional, motivational, adaptive, key, and digital. The for-
mation of six groups of universal competences is justified: system and critical thinking;
project development and implementation; teamwork and leadership; civic-patriotic beha-
vior; self-organization and self-education; technological solution. The created model defines
the structure of universal competences and serves as a criterion for assessing students' abilities.
Conclusion. Smart competences are a response to the current economic situation. The ap-
proach is structured for educational organizations that share a development policy in combi-
nation with technology. The results may be of some interest to scholars in the field of educa-
tion informatization, teachers and university managers on innovation and education policy.

Keywords: continuity of competencies, life skills, smart competencies, new literacy,
single result, higher education, modern potential personnel, optimal knowledge

Acknowledgements and Funding. This paper has been supported by the RUDN Uni-
versity Strategic Academic Leadership Program. The authors are grateful to Olga Yu. Zaslavskaya
for valuable advice in planning the study.

Author’s contribution: the authors contributed equally to this article.
Conflicts of interests. The authors declare that there is no conflict of interest.

Avrticle history: received 10 January 2023; revised 9 February 2023; accepted 7 March 2023.

BJIMSIHUE TEXHOJIOT M1 HA PASBUTUE OBPA3OBAHUS 139


https://orcid.org/0000-0001-7450-1244
https://orcid.org/0000-0002-5211-7396

Moshlyak G.A., Rabenatolotra A. RUDN Journal of Informatization in Education. 2023;20(2):138-149

For citation: Moshlyak GA, Rabenatolotra A. Approaches to designing a model
for developing students’ universal competencies within the framework of developing and im-
plementing the Smart University concept. RUDN Journal of Informatization in Education.
2023;20(2):138-149. (In Russ.) http://doi.org/10.22363/2312-8631-2023-20-2-138-149

IlocTtanoBka nmpo6JieMbl. B 1iudpoBoii 53KOHOMHUKE OTMEYAETCSI BO3POCIIIHI
cnpoc Ha UT-cnemmanucroB u GopMupoBanue y oOydyaromMXCs BCEX YPOBHEH
noArotoBku coBpeMeHHbIX UT-komnerenumii. Takum o0pa3om, B COOTBETCTBUU
C HOBBIMH YCJIOBUSIMH B COBPEMEHHOM YITPABJICHUH 00pa30BaTEIbHBIM IPOLIECCOM
TpeOyeTrcs Tpanchopmalirs 00pa30BaTeIbHbIX MPOrPaMM MO Pa3TUYHBIM HaIpaB-
JICHUSIM TIOATOTOBKH Il pelIeHus: npodeccHoHanbHbIX 3amad. [Ipu stom mis
OCBOEHHUSI 3HAaHHM M HABBIKOB HEOOXOIMMO HCIIOJIB30BAHHE TEXHOJIOTUYECKUX
WHHOBallMM B mpolrecce oOyueHus. Takas TEHIIEHLMS YCTOWYMBOIO Pa3BUTHUSA
B BhICILIEM MPodecCHOHaTILHOM 00pa30BaHUM BbI3BIBAET HEOOXOAUMOCTH (POpMHU-
POBaHMsI HOBOW TPAMOTHOCTH, TIOJXOSIICH U WHBAPUAHTHOMN ISl BCEX OyIyIInux
npodeccuit, Kak onpeaeNeHHbIA rapanT KpU3UCHbIX cutyaruil. CyiecTByroT pas-
JMYHBIE WHIUKATOPHI BHICOKOTO YPOBHS 3(P(PEKTUBHOCTH (POPMHUPOBAHUS TII00AIb-
HbIX KOMIIETEHUMH CTYIEHTOB, KOJIUYECTBO U COAEPKAHUE KOTOPBIX 3aBHUCUT OT
cneun(uku 00pa3oBaTEIbHBIX MPOrPaMM, IOITOMY HEOOXOIUMO U3Yy4aTh MOIXO0-
Ibl K MPOEKTUPOBAHUIO MOJAENTU (POPMUPOBAHUS YHUBEPCAIBHBIX KOMIETEHIIHIMA
Ha OCHOBE KOHIIEMIIMM NMPUMEHEHHUS] TEXHOJOTHH B 00pa3oBaTEILHOM IIpOIecce.
Hanumo npotuBopeune Mexay MOTPEOHOCTHIO B MOBBIIIEHHH MPOQGECCHOHATb-
HBIX KOMIIETEHIIMH CTYJEHTOB, CYIIECTBEHHBIMH BO3MOKHOCTSIMH TEXHOJIOTHYE-
CKMX MHHOBAIIMH AJIs yIy4IIeHHs KauecTB 00pa30oBaTeNbHBIX MPOAYKTOB, C OJHOU
CTOPOHBI, U HEAOCTATOUYHOCTHIO MX (DOPMUPOBAHHS IS Pa3pabOTKU W peanu3a-
UK KoHIenuu Smart University, ¢ 1pyroit CTOpOHBI.

[ombITKa co3nanust Mosieny GOPMHUPOBAHUS YHUBEPCATBHBIX KOMITETEHITHNA
B MH(MOPMAIIMOHHO-00pa30BaTeIpHOMN cpe/ie By3a omrcana B pabote E.I'. 3yeoii [1].
B Heil npencraBnen rpaguk MoAroToBKY CHEMUATNCTOB, UMEIOLINX YHHBEPCAIbHbIC
U npodeccuoHaIbHble KOMIETEHIIMN 32 CUET BIIAJCHUS KOMIBIOTEPHBIMH Cpel-
crBamu, UK T-KOMIIETEHTHOCTD, 3HAHUS B 00JIACTH (PYHKIIMOHHUPOBAHUS JIOKATIHHON
1 KopriopatuBHOM ceTel. Kpome Toro, B padotax M.C. Jlo6psikoBoii, H. 3unisim,
Jlx. Mocceim, U.JI. ®pymuna mpenactaBieH ¢pparMeHT MOIETd (OPMHPOBAHUS
YHHUBEPCAIbHBIX KOMIIETEHIMH, Oa3upyrolIeicsl Ha 3HaHUHM, MOTHBAIIMH U MacTep-
cTBe oBNaAeHUs AestenbHocThio [2]. M.IO. Tapxanosa u N.I'. XapucoBa B cBoux
HAyYHBIX CTaThSX MOATBEPIMIM BIMSHHUE TEXHOJOTHUU Ha (HOPMUPOBAHHME YHU-
BEpCaJIbHBIX KOMIIETCHIIHH [3].

B pa6ote A.B. KopotkeBuua u B.H. JlyunHoil ciaenaH akieHT Ha OLIEHKY
CTENEHM KayecTBa C(POPMUPOBAHHBIX YHUBEPCAIBHBIX KOMIIETEHIMI KaK yCTOil-
YUBOTO Pa3BUTHSA, pa3paboTaHa CTpaTeTHs BIHMSHUS U y4eTa OrpaHUYCHUH, CBSI3aH-
HBIX C KPU3UCOM MHPOBOM TEXHOT€HHOW nuBmim3aiuu [4]. x uzmepeHue u oleHka
MIPU OCBOCHHM 0Opa30BaTENbHBIX MPOTPaMM [0 aKaJEeMHYECKOMY YPOBHIO pac-
cmotpensl C.M. Asneesoii, I1.B. I'accom, E.JO. Kapnanosoii, 10.H. Kopemrnuko-
Boii, A.A. KynukoBoii, E.A. Openowm, T.B. [Tamenkom, I1.C. Copokunbim [5].

J1. BopH npesuiaraet HanpsAMyr0 00OpaTUTBHCS K peaibHbIM Mpo0JieMaM Cero-
JHSIIIIHETO JTHS U TeM CaMbIM BBINTH 3a paMKu aOCTpaKTHBIX KoHUenuil. OH mpen-
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CTaBJISIET HOBYIO CTPYKTYpY I'JI00abHBIX HABBIKOB CTY/JEHTOB Ha OCHOBE MEX[Y-
HapOJHBIX M HAI[MOHAJIBHBIX 00pa30BaTeIbHbBIX NOJIUTHUK [6].

PazButne konnenuuu Smart University B Poccun o6cyxaanocs Ha MEXy-
HapoHOM KoHrpecce Smart Russia. Hoxmnaguuk B. Kantyp npoaemonctpuposai,
gyro Smart University — 3T0 YHUBEpCUTET, B KOTOPOM COBOKYITHOCTh MCIOJIb30Ba-
HUS TOJArOTOBJIEHHBIMU JIFOIbMH TEXHOJIOIMUECKUX MHHOBALUI U BO3MOXKHOCTEM
cetu VIHTepHET NPUBOJUT K HOBOMY, COOTBETCTBYIOLIEMY SMart-odmiecTBy, kaue-
CTBY IIPOLIECCOB U PE3YyJIbTATOB JIeATeNIbHOCTEN yHUBepcuTeTa [7]. Mnaue rosops,
Smart University — 3To Bbiciiee 00pa3oBaTeIbHOE YUPSKICHUE I OATOTOBKH
OyIymux KauecTBEHHbIX crienuanictoB ropoaa Smart City. CnoBo Smart siBisier-
Csl aKPOHMMOM, PAacUIM(PPOBAHHBIM IO YMPABICHYECKOMY U TEXHOJIOTHMYECKOMY
peuieHuto. TeopeTuueckre OCHOBBI UCCIIEI0BAHUS 3TOM KOHLEMIUU IpeCcCTaBIIe-
HbI B pabortax B.JI. Yckosa, J[xk.I1. bakkena, P.Jl. Xoynerra, JI.C. Jxeiin [8].

AHan3 TepeuncIeHHBIX HAay4YHBIX paOoT BBIBUI HpoOJIeMy, CBS3aHHYIO
C HEOOXOAMMOCTBIO BbIPaOOTKH MOAXO0/10B (POPMUPOBAHMSI YHUBEPCAIBHBIX KOM-
NEeTeHLUUH CTYJIEHTOB B paMKaxX pa3paboTKH M pealu3aluy KOHUenmmu Smart
University. Hacrosiee ucclieioBaHue HanpaBiIeHO HAa OOOCHOBAHUE IOAXOIOB
K MPOEKTUPOBaHUIO (parMeHTa MoJenu (HOpMUPOBAHMS YHUBEPCAIBHBIX KOMIIE-
TEHUUI INPU NPOBENECHUU HMX TEOPETHUYECKOTO AaHAIW3a Ha OCHOBE KOHLEMIUU
Smart University 1 pacCMOTpEHHUH UX OCOOCHHOCTEH, CTPYKTYPBI, KIIaCCU(PUKAIIHH.

MeTtonoJiorusi. B xone npoBeeHUs TEOPETUUECKOTO aHAIU3a UCTO0JIb30Ba-
Jack MaTpuia 0630pa MOHATHS YHHBEPCAJIBHBIX KOMIIETEHIMH B COBPEMEHHOM
KOHTeKcTe. B pesynpTaTe cienaH BbIBOA O HEOOXOJUMOCTH YTOUHEHUS TEPMHUHA
SMART. Ha ocHoBanum ero pactmm@poBKH BBIICICHB HOBBIE KOMITOHEHTHI M3-
MEpPEHUs] YHUBEPCAIbHBIX KOMIIETCHIIUH, MTOJIy4aeMBbIX CTYIEHTOM IpU 00yUEeHUU:
S — camoynpagsnsemoe; M — MmotuBupoBanHoe; A — anantuBHoe (rudkoe); R — pe-
3ynbTaTUBHOE (0OoTaimeHHoe pecypcamu); T — TexHomoruyHoe. JlJis cocTaBieHus
(parmMeHTa MOJIeNIM IPUMEHSIIMCh TaKUe CTPYKTYpbl KoHUenuuu Smart University,
Kak smart-obpazoBanue, Smart-npernogaBateinb, SMart-ctyeHr.

Pe3yabTarsl 1 00cy:xkneHue. B Poccum noHsATHE yHUBEpCAIBHBIX KOMIIE-
TEHIUH MPETyCMOTPEHO B JOKYMEHTaxX (peepanbHbIX roCyAapCTBEHHBIX 00pa30-
BaTENBHBIX CcTaHAapTOB 3-T0 nokosneHus: (PI'OC 3++). IlosiBaeHnEe TaKuX KOMITe-
TEHIMI CTajo pe3yNbTaToM OypPHOIO Pa3BUTHUS TEXHOJIOTUI B COBPEMEHHOM MUPE
U UX BHEJPEHUS B JESATEIBHOCTH By3a C LIEIbIO CO3JIaHMsI €IMHOr0 00pa3oBaTelb-
HOTO NIPOCTPAaHCTBAa B paMKax peanusanuu TpedoBaHuil bojoHckoro mporecca.
[Io mMuennto B.B. benkunoir u T.B. MakeeBoii, yHHUBEpCAIbHBIE KOMIIETCHIINU
MPEJCTABISAIOTCS KaK HeclenupuuHble s paboThl B ONpeesIeHHON Tpodeccun
WM OTpaciid, HO OYeHb BaXkKHbIE I paObOThl, 00pa30BaHus U KU3HU B 11eJIOM [9].
Takue xkoMIeTeHUNU JOIKHBI ObITh TMOKMMH, IO3TOMY TpeOyeTcsl MpUMEHEHUE
KOMIIETEHTHOCTHOTO TOAXO0/Ia JJIsl TIOATOTOBKU CTYAECHTOB IPH OOy4YEeHUM peltie-
HUIO JIIOOBIX POQEeCCHOHATBHBIX 33/1a4 B PA3UYHBIX cepax nesTenbHOCTH, pe-
aJln3yeMoe BO BpeMsl MHTEPAKTUBHOM NMPAKTHKH B y4eOHOM Ipolecce, a Takxke
BHeyueOHOM. OOmamanue By30M SMart-TeXHONIOTHsIMH CIIOCOOCTBYET (GOpMUpO-
BaHUIO Yy CTY/JIEHTOB COBPEMEHHBIX HHU(POBHIX HaBBIKOB. Kpome Toro, dopma
YHMBEPCYMa Yy 4YEJIOBEKa CTPOUTCA Ha YETBIPEX KPUTEPHUAX: €CTECTBO3HAHHUE,
oO1ecTBo3HaHNe, YeoBeKo3Hane U TexHo3Hnanwue [10]. OTHomeHne YenoBeka
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K TEXHHKE ¥ caMoMy cebe oTpakeHo B KoHuenuuu Smart University: camocTos-
TETBHOCTH (CaMOPa3BUTHE) — S U TEXHOJIOTHYHOCTD — T.

Camopa3BuTHE CTYACHTa IPEJICTaBIsAeT cOOO0M IENOCTHBINA MPOLECcC camo-
pediekcun U peanusanuy COOCTBEHHOTO MOTEHIIMANA C ENIbI0 YIyUllIeHUs Kade-
CTBa CBOEH JKU3HU U JOCTHKECHUS CAMBIX COKPOBEHHBIX YCTPEMIICHHH. DTO MOMKET
MOBJIMATh KaKk Ha (GopMupoBaHue Oynymiei npodeccruoHalIbHbIE JKH3HH, TaK
W Ha KapbepHbIC NOCTIKEHMs. JleWcTBUS m mporpecc, HaOrogaemMbie B OJHOU
npogeccHoHaIbHOM 006J1aCTH, 0OBIYHO UMEIOT MOJIOKUTENIFHOE BIUSHUE HA APYTrHe
npodeccuonanbubie cepsl. Kommnerenuus camopasButusi popmupyercs B pe-
3yJbTaTe ClelUaIbHbIM 00pa30M CIIPOCKTHPOBAHHOTO M PEATU3yEMOro mpolecca
o0yyeHHsT M OCBOCHMs OOpa30BaTENbHBIX MPOTrpaMM IO MPOPECCHOHATBEHOMY
HaIIPaBJICHUIO.

B.B. benkuna u T.B. MakeeBa yTBep>kIatoT, 4YTO yCHEIIHOCTh (hOpMHUPOBa-
HUSl YHUBEPCAJIBHBIX KOMIIETCHIIMHA OKa3bIBA€T CYLIECTBEHHOE BIMSHHE HA MOTH-
Baluio (OTpakeHa B KOHLENIMHU OykBOW M) CTYy/IEHTOB K HOJIYYECHHUIO KaueCTBEH-
HOro oopasoBanus. Huszkas MmoTuBanus — oiHa U3 OCHOBHBIX PUYUH OTUHCICHUS
CTYACHTOB. BpicOKas MOTHBaIUS MO3BOJISIET MPEO10JIeBAaTh HEM30EKHBIE MPETIAT-
CTBUSl Ha NYTU K ycrnexy B 1esnoM. C NOMOIIbI0 MHHOBAIIMOHHBIX TEXHOJIOIMH
npo0GsieMa CHM)KEHHS MOTHUBALIMM PEILlEHa 3a CYET MCIIOJIb30BAHUS MHTEPAKTHB-
HBIX CPEJICTB O0Y4EHUSI.

B pamxax koHUENIMH yHMBEpCAIbHbIE KOMIIETEHIIMH MPEATOIaraloTcs aaarl-
TalMOHHbIMH. CrOCOOHOCTh YeJIOBEeKa K CaMOPAa3BUTHUIO U MPHUHSTUIO BHEIIHUX
M3MEHEHUH 00YCIaBIUBAIOTCS MCIOJIb30BAaHUEM AJaNTAllMOHHBIX KOMITETEHIIUH.
B HeOONBIINX KOMIAHUAX TAKHE CTIEUATMCTHI JOCTATOYHO CHIIBHO BOCTPEOOBAHBI,
MOCKOJIBKY MX MOYKHO MEPEBOJUTH U3 OTHE]a B OTIEN HUCXOJS U3 MPOOIEMHBIX
y4acTKOB. MHOTHE OTAENIbl HUHTEHCUBHO MEPEXOAAT OT OJHOM CTaJuU pa3BUTHS
K JIpYrOi, U, €ClIi K €CTECTBEHHBbIM HaBbIKaM, OPUEHTHUPOBAHHBIM Ha PE3yJIbTaT,
N00AaBUTH XOPOILIUE alalTallIOHHbIE HABBIKH, IIEHHOCTh TAKWUX CIIELHAIMCTOB BO3-
pacrtaer [11]. [ToBbIIeHHe a1aNTAIIMOHHBIX KOMIIETEHIIMI MOXKET OCYILIECTBIISITHCS
ocpencTBOM 00pabOTKH MH(POPMALIMK B MIOMCKOBBIX CHCTEMaxX MpU peatn3anuu
o0Opa3oBaTeNbHbIX MPOrpaMM M y4acTHsl B KOHKypcax MpodeccHoHalbHOTO Ma-
crepctBa [12].

CryneHt oboraiaercs NOIy4€HHBIMHM 3HAaHUSMU BO BpeMsI OOyU€HMs 3a CUEeT
OCBOEHHUSI MEXAUCHUIIIIMHAPHBIX 00pa30BaTeNbHBIX MpPOrpaMM, BKJIOYas IMpo-
xoxzaeHue npaktuku. [lo muennro N.1O. TapxaHoBoil, Kit0oueBOi KOMIIETEHIIUEN
BBICTYTIAET CIIOCOOHOCTH JIMYHOCTHU YCIIEIIHO Pealn30BaThes B 000 cdepe nes-
TEJIbHOCTH, MO3TOMY Ba)KHO OCBAaMBATh Pa3JIMYHbIEC MpEAMETHl. Takke 3HaAUUMBbI
JTHUJEPCKHE KauecTBa M yMEHHE pelaTh npaktuyeckue 3amaun [13]. Ycenmemnoe
OCBOEHHUE KJIIOYEBBIX KOMIIETEHIIUN XapaKTEpU3YyeTCsl MOJOKUTEIbHBIMU PE3yIlb-
TaTaMu pabOThl HA Pa3HbIX YPOBHSIX.

Hannumne oOpa3zoBaTeIbHBIX TEXHOIOTHIA B 00pPa30BaTEIbHBIX OPraHU3aLUsIX —
cnoco0 (OpMHUPOBaHHS YHHBEPCAIBHBIX KOMIICTCHIIMH, TOATOMY HEOOXOAMMO
paccMoTpeTh uX 3 PeKkTHBHOCTh. CyIIECTBYET CIIOXKHOCTH BBIOOpA MX MPUMEHE-
HUS M3-32 OOJIBIIIOTO KOJMYECTBA TEXHUKH M YacThIX OOHOBIeHUM. [l m3bexa-
HUS TaKuX IpoOJeM mpezuiaraercsi BEIOMpaTh SMart-TexXHoJIOTHIO, OTBEYAIOIIYIO
COBpPEMEHHBIM ycinoBusM. OTMevaeTcs, YT0 B MUPE HET MOJHOT0 NOHUMAaHUs T0-
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HATHS «SMart-TexHonorus», Ho B Onmkainiem OyayiiemM oHO BO3HUKHET. Kpure-
pUeM OTHECEHMs TOW WJIM MHOM TEXHOJIOTUH K KaTeropuu Smart MoXkeT cTaTh ee
COOTBETCTBUE OJHOMY W3 IOJABHJIOB TEXHOJOIHH, 3amM(ppoBaHHBIX B abOpeBUa-
Type smart. CyiecTBeHHYI0 pojb B 3TOM Habope MOTYT UTrpaTh MOTHBAIIMOHHBIE
TEXHOJIOTUH, KOTOpbIE SIBISIOTCS 3HAYUMBIMH Ul MOBBILIEHUS 3()()EKTUBHOCTH
o0yueHus cryaeHToB [14]. Hexoropeie TexHOIOrUU 00yUYCHHUS SIBHO NPECIEAYIOT
3Ty 1nenb. K yueOHOMYy mporpaMMHOMY OO€CHEUEHHIO, TO3BOJISIOLIEMY CTYJIEH-
TaM pealin30BbIBATh pa3inuHbIe POeKThl, oTHOCsATCS Matlab, Maple, ESRI GIS,
JIMIT SAS, SPSS, STATA, SURVEYXACT, Coulor Box, ESRI GIS, Latex,
Microsoft Aftale u np. [Ipx 3ToM K IMDPOBBIM KOMIIETCHIUSAM MPUUIHUCIISIOTCS U
nH(pOPMALMOHHbIE, KOTOPbIE CBOAATCS K HAaOOpY HABBIKOB, MO3BOJISIOIIUX CTY-
JICHTY OCO3HATh HaJlM4ue WH(POPMALMOHHON MOTPEOHOCTH, UACHTH(PHUIUPOBATH
ee, HaliTH, OLIEHUTh U C TOYHOCTHIO UCIOJIb30BaTh B KOHKPETHOM KOHTEKCTE IJIf
peeHus 3aaa4. Pojb Takux KOMIETEHIHMH B mpolecce 00yueHHs, Ha PbIHKE TPY-
Jla ¥ B OOILECTBE JJOCTATOYHO 3HAYUTEIIHHA.

PazBuBas sty temy, IO Uxao, C.M. I'omec, A.JIL. ITunto u JI. Yxao ykasbi-
BAIOT HA TO, YTO LU(POBbIE KOMIETEHIIUH TAK)KE TOHUMAIOTCS KaK KOTHUTUBHBIH,
MIOBEICHYECKUN U TEXHOJIOIMYECKUH HaBBIKH, KOTOPbIE MIOMOTal0T PEIIMTH MHO-
rue npodJeMbl B COBpPEMEHHOM O0IIECTBE U UMEIOT AUHAMUYHBIA U CKBO3HOW Xa-
paktep [15]. OHU YUYHUTBHIBAIOT CIIOCOOHOCTH, HAPSAY C MPOYHONW TEOPETHUYECKOU
OCHOBOI1, UCCJIEIOBAaHUSIMH U 3KCIEPUMEHTaMH, NMPUMEHSITh 3HAHUS, YCTaHOBKU
1 HaBBIKU, HEOOXOMMBbIE JUIs IUTAHUPOBAHMSI, BHEAPEHMS], OLIEHKU U MIOCTOSTHHOTO
MepecMoTpa MPOIECCOB MPEMOIaBaHMs U OOYUYECHHUS C UCTIOIb30BaHUEM TEXHOJIO-
TUYECKUX MHHOBAIUH.

Ha ocHoBe uccnenoBanus koHuenuuu Smart University yHUBepcaJlbHbIE
KOMITETEHIIMM ONpeaenseTcs Kak KOMOWHAIUS MSATH TUIIOB KOMIIETEHUUH: Mpo-
(beccroHaNBHBIX (CaMOPa3BUTHE); MOTUBAILIMOHHBIX; aJalITAIMOHHBIX; KIIIOUEBBIX;
U(POBBIX.

TepMHH «yHHMBEpcalbHbIE» OXBAaThHIBAET 0OLIME, TI00aIbHbIE U €IUHBIE
KOMIIETEHIIMH, a 3TO 3HAYUT, YTO HHU OJIHA U3 ATUX KOMOMHALIMI HE OTIENAETCS OT
Ipyrux (pUCyHOK). MHOrMMM aBTOpaMH BUIUTCSI pa3HUIA MEXKIY YHUBEpCasb-
HBIMU M TPOQEeCCUOHATBHBIMU KoMIeTeHIMsIMU. Ha Ham B3risg, B copmupo-
BaHHBIE YHHUBEPCAJIbHBIE KOMIIETEHIIMH CTYACHTOB BKJIIOYAIOT MPO(EeCcCHOHAIb-
HbI€, IOTOMY HE CYIIECTBYIOT BhICIIEE CIIELUAIbHOE 3aBECHNE, KOTOPbIE TOTOBAT
CTYZCHTOB TOJIBKO IS OCBOEHHSI TII00aNbHBIX MporpaMM o0yueHus. Bys oOyuaer
npodeccroHaNbHBIX CHEIUATUCTOB B KOHKPETHOM cepe AeAITeIbHOCTH, a YeThl-
pe TOJIy4YEeHHBIE IPH 00YYEHUH KOMIETEHIIUH PUMEHSIOTCS U TOTIOJHSAIOTCS IS
o0ecreueHys U MOBBIIIEHHUS YPOBHS KauecTBa MOATOTOBKU. OHM JOJIKHBI TOJIXO0-
IUTh U BCEX HAlpaBJIEHUI MOATOTOBKHU, IOITOMY TpeOyroTcs Oojiee IUpOKue
noaxonsl [16].

B Tabnuue mpeacTaBieHsl MIECTh TPYII YHUBEPCAIbHBIX KOMIIETEHIIMHA Ha
ocHoBe KoHuenuuu Smart University: cHCTEMHOE M KPUTHYECKOE MBIIUICHHUE;
pa3paboTka M peanu3anus NPOEKTOB; KOMaHAHas paboTa U JIMACPCTBO; TpaKIaH-
CKO-TIaTPUOTHUYECKOE MOBEICHUE; CAMOOPTaHU3aLusl U caMo0Opa3oBaHue; TEXHO-
JIOTHYECKOE PEILIEHUE.
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Fragment of the model of formation of universal competencies of students

Source: compiled by the authors.

0630p KapTbl YHUBEPCaNbHbIX KOMIMETEHLMU Ha OCHOBe KOoHUuenuun Smart University

Knaccudunkaumsa
YHUBEpPCanbHbIX KOMNETeHLUA
(smart-komnetTeHuun)

HanmeHoBaHue yHUBepcanbHbix KoMmneTeHuui (YK)

(S) MpodeccroHanbHble
(camopassuTune)

YK-1. CnocobeH paszeuBatb NPOdECCNOHaNbHbIN YPOBEHb U CaMO-
CTOSITENILHO OCBaMBATb HOBblE METOAbLI UCCNEN0BaHMS.

YK-2. CnocobeH onpenennuTtb 1 peann3oBaTb NMPUOPUTETLI COBCT-
BEHHOW AeATENbHOCTU U CNOCOOLI €6 COBEPLUEHCTBOBAHMS HA OCHO-
BE CAMOOLIEHKM

(M) MoTuBaLuMOHHbIE

YK-3. CnocobeH ynpaBnaTh NPOEKTOM Ha BCEX aTanax ero XuU3HeH-
HOro uuKna.

YK-4. CnocobeH MOTMBMPOBATbL CeOS N KOMaHAy Ha BbINOSIHEHNE
onpeaeneHHbIX NpodeccuoHanbHbIX 4eNCTBUIA

(A) AoanTaumoHHble

YK-5. Cnoco6eH nobueaTtbhcsl ycrnexa B AeaTeslbHOCTU.
YK-6. CnocobeH 4To-nnbo MeHsTb B cebe U NPUHMMATb U3MEHEHUS
13 BHe

(R) Knioyesble

YK-7. CnocoBeH NposiBASITE MPaXAaHCKO-NaTPUOTUYECKYIO MO3ULMIO,
OEMOHCTPMPOBaTb OCO3HAaHHOE MOBEAEHNE HA OCHOBE TPaAULMOH-
HbIX 06LLIE4EIOBEYECKNX LLIEHHOCTEN.

YK-8. CnocobeH opraHM3oBaTh U PykOBOAUTH PaboTOM KOMaHAbI,
BblpabaTbiBas KOMaHAHYIO CTPATErnio A1 AOCTUXKEHMWS! NMOCTaBRSEH-
HOW Lenu KoMaHae

(T) Unudpposble

YK-9. CnocobeH yBepeHHO, addeKkTMBHO U 6Ge30onacHo BbIGUpaTb
1 npumeHaTb KT B pasHbix chepax XnsHu.

YK-10. CnocobeH NpoBOAUTL OLEHKY MHbOpMaumn, ee OOCTOBEp-
HOCTb, CTPOUTb JIOTMYECKME YMO3AKITIOYEHMS HA OCHOBAHUN MOCTY-
naoLWmx HOOPMALUN U AAHHBIX

VICTOYHMK: COCTaBNEHO aBTOpaMu.
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Overview of the map of universal competences based on the Smart University concept

Classification
of universal competences Name of the universal competencies (UC)
(smart competences)

UC-1. Able to develop professional skills and learn new research
(S) Professional methods independently.

(self-development) UC-2. Able to identify and implement the priorities of his/her own

activity and ways to improve it based on self-assessment

UC-3. Able to manage the project at all stages of its life cycle.
(M) Motivational UC-4. Able to motivate himself/herself and the team to perform
certain professional activities

UC-5. Able to succeed in activities.
(A) Adaptation UC-6. Able to change things about oneself and accept change
from outside

UC-7. Able to demonstrate a civic-patriotic attitude, demonstrate
informed behavior based on traditional human values.

(R) Key UC-8. Able to organize and manage teamwork, develop a team
strategy to achieve the team goal
UK-9. Able to select and use ICT confidently, effectively and safely
(T) Digital in different areas of life.

UK-10. Able to assess information, its validity, build logical conclusions
based on incoming information and data

Source: compiled by the authors.

TexHonornueckue UHHOBAIMU B By3€ — 3TO YCOBEPILICHCTBOBAaHHbIE 00pa30Ba-
TEJIbHBIE MTPOAYKTHI, YCIYTH WM IPOLIECCHI, TEXHOJIOTHUECKHE XapaKTEPUCTUKU KO-
TOPBIX CHJIBHO OTJIMYAKOTCS OT NpeAblaynmx. OHM CUMTAOTCS WHHOBALUEH, eClIu
oOecrieunBaroT ONpe/iesIeHHbIe IPEUMYIIIecTBa A By3a. Llenn TexHomornyeckux
HMHHOBAIM B By3e BKIOYaroT [17]:

— MEXaHM3alMI0 ¥ aBTOMATU3aLUI0 CUCTEMBI ITPOLIECCOB 00YyUEHHS U YIIpaBie-
HUS1 HA OCHOBE KOMIIBIOTEPOB U 3JIEKTPOHHBIX CUCTEM;

— YCKOpPEHHUE CHUCTEMBI epeadyr MH(pOopMaluii Ha OCHOBE UHKEHEPHOU MH-
(bpacTpyKTyphl By3a U TOpOa;

— UCTOJIb30BaHUE ABTOMAaTU3UPOBAHHBIX CUCTEM U POOOTOTEXHUKH;

— YMEHBUIEHUE HArpy30K MepCcoHaNa;

— CHIDKEHUE 3aTpaT Ha MaTepuabl.

Hanuuue uHTEpHETa B 00pa30BATENbHBIX OPraHU3AIUAX SBISETCS BAKHBIM
(axropom. IMEHHO C MOMOIIBIO HHTEPHETA MPOMCXOIUT OOMEH JIaHHBIMH TI0 BCEMY
Mupy. OH Takke MO3BOJIAET paclo3HaBaTh U OTCIeXUBaTh HH(popmManuto. Creno-
BaTENBHO, OOJBIIMHCTBO MHCTPYMEHTOB OOYUYCHHsSI M HCCIIEIOBAHUS — 3TO KOM-
MBIOTEPHI U JPYyTUE dNIEKTPOHHBIE YCTpoiicTBa. IHTEepHET 00s1eryaeT moaKIroueHue
MH(OPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHH, YTO MPUBOAUT K OBICT-
poMy oOMeHy JaHHBIMU MEXy TPYIIaMU JIUIl B OPTraHU3aI[UH U B MUPE B IIEJIOM.

Konmenmmus Smart University o0agaeT onpeaesieHHOW CTPYKTYPOH, KOTOPYIO
MO>KHO YCJIOBHO Pa3/IeIuTh Ha JIBE MOJACTPYKTYphI: Smart-mporeccsl u Smart-uadpa-
cTpykTypa. B smart-iporieccsl BxoasT smart-oopazoBanue, Smart-ucciaeaoBaHue,
Smart-ynpasienue, smart-ctyaeHT u Smart-npenogasarens. B nonarue smart-
nH(ppacTpyKTypa BKIOYaOTCs Smart-kammyc 1 smart-ay tutopusi.

Smart-oOpa3oBaHue He SBISETCS MOTHOCTHIO TUCTAHIIMOHHBIM 00pa30BaHU-
€M, TIOCKOJIbKY KoHIenmmst Smart University Jieiaet akieHT Ha MPsSMOM OOIICHHE
MEXIy CTyJEHTaMHu U npenojaaBaTensiMu. CTOUT OTMETHUTbh, UYTO JJIsl YIPOILLECHHUS
KOHTaKTOB MEX/1y HUMH Ucnojib3yeTcst coBoKynHocTh KT, k koTopbIM OTHOCST-
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Csl MHHOBAllMOHHbIE y4eOHbIE MaTepuaibl, dJEKTPOHHbIE YUEOHUKHU, TEXHOIOTH-
YEeCKHe METO/bl 00YUYeHHsI, MHTEpaKTUBHbIE yueOHble MeporpusTus. s ycmen-
Hoii peanmzanun KT B By3e HEOOXOMMO IMOCTOSTHHO OOHOBIISITH 00pa30BaTEIb-
HbIE Kypchl U IpUMEHATh 3HaHus B T Ha npakTuke.

Smart-uccinenoBanne MOKHO OTHECTH K KaTETOPUH HCCIIEIOBaHMA, OJiaro-
Japsi KOTOPbIM BO3HUKAIOT HOBBIE MOJXOMABI K MCIIOJIb30BAaHUIO B HAyKe BBICOKO-
TEXHOJIOTHUYECKUX HMHCTPYMEHTOB M JiabopatopHoro oOopynoBanus. [lomoOGHoe
HCCIIeZIOBAaHHUE MOJIpa3yMeBaeT 00s3aTeIbHOE COOIIOJICHUE IKOJIOTHUECKUX HOPM
1 o0I1Ienpu3HaHHBIX HOpM Oe3onacHocTH. OCOOEHHOCThIO SMart-ynpaBieHus sB-
asiercst akTuBHOE Hcrnonb3oBanue KT B cucteme ynpaBiieHHsl ¢ KOHTPOJIEM J0-
CTyIla, MOHUTOPUHIOM, 0€30IaCHOCThI0O HMH(GOPMALMOHHBIX IAHHBIX, a TaKXKe
ObIcTpoit ¥ TMOKOM 00paTHOM CBA3bI0. XOpOIIME 3HaHHS B UCIOJIB30BAHUU HH(OP-
MAaIMOHHBIX TEXHOJIOTUH, a TaK)KE 3HaHUE I€aroruHiyeckoil MOTUBAIMU CTYACHTOB
K paboTe ¥ AMHAMHUYHOCTH OOPAaTHOM CBSI3U IpEIoJiaBaTelsi MOXKET ONpPENeIUTh
CMapT-TpenoaaBaTesib. SMart-cTyIeHT XOpoIIo BiIaneeT MHPOPMaIUOHHBIMH
TEXHOJIOTUSIMU B 00yU€HHH, IPOSIBIAET UHTEpEC K yueOe U SBIAETCS TUCLUILIM-
HUPOBAHHBIM.

NudpactpykTypa By3a MOXKET ObITh Pa3HOH, HO KaMITyC HPEJICTABISAET COOOM
OCHOBHYIO Smart-ctpykrypy. Smart-kammyc Bkitodaer B cebs cetb Wi-Fi, mo-
KPBIBAIOLIYIO TEPPUTOPHUIO BCETO KamIlyca, KaMepbl HaOIIOIeHHs, UCIIOJIb3yEMble
B cUCTeMe 0e30IacHOCTH, JOCTYI K TPaHCHOPTY, Mara3uHaM, CIOPTHBHBIM HH-
(bpacTpyKTypam, pa3BiIedeHUsIM, IPUCYTCTBHE TEXHOIOTUIECKOTO 000pYy/J0BaHUS,
OCOOCHHOCTH apXUTEKTYPhl C TEPPUTOPUAIBHBIM IUIAHUPOBAHUEM U JTU3aHHOM,
cUCTeMY MOANCPKKHU 24/7 W HKOJOTMYHOCTh UCHONb30BaHUS. COBCEM HENaBHO
IOHECKO 3anyctuna mporpammy SMmart-ayautopuss B pamKax «yCTOWYHMBOIO
pasButus B obnactu obpazoanus 2030» [18]. Ee cnenuduka 3akiroyaercs B uc-
MOJIb30BAHUN TEXHOJIOTUYECKUX OCOOEHHOCTEH O0OpYyIOBaHUS U JOCTHUIKECHUS
KoM(opTa IPU OCHAIIEHUH YUeOHBIX ayTUTOPHMA.

3akaouyenne. OnucaHHbIE B CTaTbe smart-TEXHOJIOTMH COYETalOT B cede
Haubosiee mepeioBble TEXHOJIOTHYECKHEe MHHOBAIMM, KOTOPbIE XapaKTepHBI IS
TEKYyIIEero MepuoJia Hay4YHO-TEXHHUUECKOro pa3BuTus oduiectBa. OO0 3TOM cBUIE-
TEJIbCTBYIOT ISATh KJIFOYEBBIX TEXHOJOTHM, Ha3BaHUS KOTOPBIX MOpPOIMIN ab0pe-
BHUaTypy Smart. Pa3zButue Takux TEXHOJOTHI B OOIIECTBE HE MOXKET HE OTPA3UTHCS
Ha U3MEHEHUSX, KOTOPbIE CIeIyeT MIPOU3BECTH B CUCTEME BBICILIETO 0Opa30BaHMUS.
C onHOM CTOPOHBI, Ha Smart-TEXHOJIOTUAX OyAyT 0a3upoBaThCS HOBBIE CIIOCOOBI
OCYILIECTBIIEHUS] 00pa30oBaTeIbHON AEATENbHOCTH B By3ax. C Jpyroil CTOpOHSI,
HOBOE€ TOKOJIEHHE CTYJIEHTOB JOJDKHO Y€ Ha 3Tane oO0y4deHHs B By3€ aKTHUBHO
3HAaKOMHUTBCS C HOBEWIIMMHU JOCTHXEHHUSIMHU HAay4YHO-TEXHHYECKOTO Iporpecca.
[TosiBneHune U pa3BUTHE COOTBETCTBYIOIIMX OOHOBJIEHHBIX BY30B Ha OCHOBE pea-
nu3aruu koHuenuuu Smart University, 0o4eBUIHO, OyIeT criocoOCTBOBAThH pellie-
HUIO BCEX 0003HAUCHHBIX MPOOIIEM.
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Abstract. Problem statement. Learning analytics is an emerging scientific field, which
studies learners and learning process based on data from digital environment. The aim of
the study — to observe the development of learning analytics, its prospects and limitations
and detecting the state of art of this scientific field in Russia. Methodology. The study is
based on context analysis of scientific articles on the topic in the public domain. Special atten-
tion is given to reviewing scientific publications of Russian-speaking authors devoted to ana-
Iytics of education data and the implementation of learning analytics tools in the educational
process. Results. The research detects the global directions of learning analytics development
and its problematic aspects. It provides the quantitative and qualitative analysis of scientific
publications of Russian-speaking authors and identifiers the most popular research questions
in the learning analytics field. It proposes the author’s vision of the hierarchy of directions
for learning analytics development, consisting of the research aspect, the environment trans-
formation aspect and the legal regulation aspect. The national initiatives in the digitalization
of education are briefly discussed. Conclusion. A certain lag in the level of development of
learning analytics in Russia from the global one is revealed. At the same time, there is a no-
ticeable increase in interest to this area among individual researchers, educational institutions
and at the state level, which allows us to count on positive changes.
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YPOBEHb Pa3BUTUSA, OCHOBHbIE TPEeHAbl U NepCcneKTuBbI
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Annotaums. [locmanosxka npobnemvl. YdeOHas aHAUTHKAa — OTHOCHTEIFHO HOBOE
Hay4yHOE HalpaBjeHUe, Uccienytolee yueOHbli mporece U caMux 00ydyaronuxcs N0 JaHHBIM
u3 1udpoBoil obpazoBaTenbHON cpeabl. Llens uccneqoBaHus — ONPEEIUTh TeKYIU YPOBEHB,
MEPCIECKTUBEI I OTPAaHWYICHUS PA3BUTHUS aHAJTUTUKU OOYUCHUS, BBIIBUTH COCTOSHHE STOH Ha-
yuHOU obmactu B Poccun. Memooonozus. IIpoBelieH KOHTEHT-aHAIN3 HAYYHBIX ITyOIUKAIIHA
TI0 HaTPaBJICHUIO MCCIIEJOBAHUS, HAXOLIIINUXCS B OTKPBITOM AocTyne. Oco6oe BHUMaHKE YACIECHO
PYCCKOSI3BIYHBIM ITyOJIMKALISM, TIOCBSIIICHHBIM aHAJIM3Y 00Pa30BATEIBHBIX JAHHBIX M BHEAPEHHUIO
HHCTPYMEHTOB y4eOHOH aHAMTUKH B 00pa30BaTeNbHBIN mporiecc. Pe3zynomamut. OnpeIeleHbl
U ONHKCaHbI OOIEMUPOBBIE TCHCHIIUH U MPOOJIEMHbIE ACHIEKThI Pa3BUTHUS Y4eOHOM aHANIUTH-
ku. IIpencraBieHsl pe3ysbTaThl KOMTHYECTBEHHOTO M KaUeCTBEHHOTO aHANN3a HAYyYHBIX IMyO-
JMKAUI PyCCKOSI3BIYHBIX aBTOPOB, OTPENeNIeHbl HanOoIee Moy IsipHbIe UCCIIeI0BATEIBCKIE
BOIIPOCH! B AaHHOI cepe. IIpennoskeHo aBTOpCKOe BUACHHE HANpPaBICHUN Pa3BUTHS yueO-
HOW aHAJIMTHKH, BKIIOUYAIOIIee HAyYHO-MCCIENOBATEIbCKUN aCIeKT, acleKThl mpeodpas3oBa-
HUS 00pa3oBaTENBHON Cpemsl W MPaBOBOTO PETYIHPOBaHU. PacCMOTpPEHBI HAIMOHAJHHBIC
WHHIMATHBEI B cepe mudpoBu3amy o0pa3oBaHus. JakaioueHue. BBIABIEHO HEKOTOPOE OT-
CTaBaHHE YPOBHS pa3BUTHUs yucOHOU aHanmuTuku B Poccun ot obOmemuposoro. Bmecte ¢ Tem
HaO0oJaeTCs 3aMETHBIM POCT MHTEpeca K ATOW cdepe cpeir OTACIbHBIX HCCIICAOBATEIICH,
00pa30BaTENbHBIX YUYPEKACHUH U Ha TOCYJapCTBEHHOM YpPOBHE, YTO TO3BOJSIET PACCUMTHI-
BaTh HA IO3UTUBHBIE U3MEHEHHUS.

KnaioueBble cjioBa: aHamn3 o0pa30BaTEeIbHBIX JAHHBIX, NH(POBU3ALUSI 00pa30BaHMS,
ynpasieHHe 00yueHHeM, JaHHbIe

BuaaropapHocTu 1 (uHaHcupoBaHue. VcciaenoBaHue BBINIOJHEHO NpU (PUHAHCOBOM
noajepxke rpanta Poccuiickoro HaydHoro ¢onza, mpoekT Ne 22-28-00413 «Iludposas 06-
pa3oBaTenbHas HCTOPHA U €€ IPIMEHEHHE B CHCTEMaX ITOJIEPKKH YCIICITHOCTH 00y IEeHHSD.

Hctopust craTbu: noctynwia B penakiuio 3 HosOps 2022 r.; nopaboTaHa mocie pe-
HeH3upoBanus 5 aexadps 2022 r.; npuHATa K myonukanuu 12 sasapst 2023 .

Hns uutuposanun: Kustitskaya T.A., Noskov M.V. Learning analytics in Russia and
abroad: level of development, trends and prospects / Bectuuk Poccuiickoro yHuBepcHTETa
npyx0br HaponoB. Cepusi: Mapopmarnzanus odpasosanus. 2023. T. 20. Ne 2. C. 150-158.
http://doi.org/10.22363/2312-8631-2023-20-2-150-158

Problem statement. Learning analytics is a relatively new multi-disciplinary
field of science located at the intersection of pedagogy, computer science and psy-
chology. It is “the measurement, collection, analysis, and reporting of data about
learners and their contexts, for the purposes of understanding and optimizing
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learning and the environments in which it occurs” [1]. In literature, one can find
the terms Educational Data Mining (EDM) and Learning Analytics (LA). Although
these branches differ in the methods used, they have the same object of study
and the same ultimate goal — to improve the quality of education. Therefore,
in the context of this work, we will consider EDM and LA synonymous.

Due to the uneven distribution of the level of digitalization of world econo-
mies, the level of IT technologies, the peculiarities of national policies in the field
of education, the current state of art in the field of learning analytics differs.

Our study aims at reporting about the current level of LA development and
implementation of its tools to learning process, detecting global trends and chal-
lenges. We pay special attention to the level of scientific discourse on LA in Rus-
sia and national initiatives that can be drivers of LA enhancement.

Methodology. The paper presents the results of context analysis of scien-
tific articles and research reports on the world’s best practices of LA and EDM.
As learning analytics is an in multidisciplinary field we analyzed several aspects
of its development — methodological, technological and application-oriented.
Leading positions, challenges.

To assess the level of scientific discourse on learning analytics in Russia we
reviewed the publications of Russian-speaking authors on the topic. For this pur-
pose, on the electronic platform eLIBRARY.ru, we selected publications in Rus-
sian (as well as in English with Russian-language annotations) using the keywords
related to the field of study, and performed a quantitative analysis of the dynamics
of research interest to LA end EDM. The qualitative analysis the open sources
was made to detect main directions of academic interest and find successful cases
of LA applications to educational process.

Results and discussion. Global trends and challenges. The formation of
learning analytics as an independent scientific discipline is associated with
the digitalization of education and the accumulation of large volumes of data on
the educational process and students. EDM and LA emerged in the 2000s: in 2006
appeared the first monograph on EDM (C. Romero and S. Ventura), in 2008 and
2011 were held the first conferences on EDM and LA.

To date, at least three specialized journals are being published — the Inter-
national Journal of Learning Analytics and Artificial Intelligence for Education,
the Journal of Educational Data Mining (indexed in Scopus) and the Journal of
Learning Analytics (in Web of Science and Scopus Q1). There are several large
actively working analyst communities on the field — the most known are the Soci-
ety for learning analytics research (SOLAR) and the International EDM society.

Educational institutes of the USA are among the most active users of LA
tools: they use educational dashboards (for example, the student monitoring
panel of Nottingham Trent University, “My Learning Analytics” dashboard in
the University of Michigan), early warning systems preventing students’ dropouts
(Course Signals system of Purdue University). Recommendation systems based
on educational data analysis are implemented at an institutional level (Degree
Compass system at Austin Peay University). Universities actively implement data-
driven adaptive learning systems (Arizona State University places students into
computerized learning courses running on the software of adaptive-learning start-
up Knewton).
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In terms of publication activity, the leading positions are occupied by the
United States, Spain, the United Kingdom, Australia, Germany, Canada, India,
the Netherlands, Japan, and China [2]. A significant increase in research and pub-
lication activity on the LA topics can be expected in European countries due to
the development of national policies, the launch of joint projects on a European
level and the creation of competence centers [3].

Initially, the most intensive development was observed in such areas of
learning analytics as predictive analysis of learning outcomes and monitoring
students’ learning progress. These topics are still trending and in several counties,
their development is supported by national policies. For example, in the United
Kingdom, higher educational institutes are required to produce detailed metrics
for the government-established Office for Students [4].

There are numerous research articles devoted to the application of machine
learning methods to forecasting student success, learning outcomes or dropouts [5].
Learning Analytics Dashboards become more and more widespread especially at
Higher Educational institutions.

At the same time, new important directions for the development of LA are
gaining importance, such as data-driven analysis and support of self-regulated
learning, provision of personalized feedback and support for learners, develop-
ment of recommendation and early warning systems. The effectiveness of the im-
plementation of the mentioned LA instruments in a real educational process has
recently become the main challenge in LA.

As it is mentioned in [5] although data-driven optimization of the learning pro-
cess is the final stage of the learning analytics cycle, most of the research is still de-
voted to developing predictive models rather than to designing LA interventions.

There are several possible reasons why the data-driven interventions into the
learning process are still not widespread, which are related both to students and
course instructors. On the one hand, if the interventions are aimed at supporting
at-risk students they can face the problem of weak metacognitive skills and self-
regulation of such students [6]. On the other hand, implementation of supportive
interventions means an additional workload for course instructors and teachers,
which is usually not regulated.

Another challenge is due to the dual nature of LA. As methods and tools of
LA come from IT and data science LA instruments are usually designed by IT
specialists not much familiar with pedagogical and psychological aspects of the
learning process and peculiarities of the studied disciplines. This results in unjusti-
fied simplification when modelling such objects as “proper learning behaviour”,
“learning style”, “student online interactions” and even “learning performance”.
In [7] authors argue that to be effective LA instruments should be grounded in ro-
bust and clearly articulated theories of learning. Unfortunately, educators who are
competent in the disciplines they teach and more or less familiar with learning
theories usually have difficulty developing data analysis tools on their own.

However, the technological aspect of LA itself is also problematic. Big Data
techniques well-proven for other fields cannot be automatically applied to an edu-
cational context. For instance, in physical sciences data is collected in highly con-
trolled, carefully designed and replicable experiments, while educational data is
collected incidentally and in circumstances that differ for every single user-
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resource or user-user interaction [7]. The replicability of such experiments is not
only doubtful but also contradicts the overall purpose of LA which is to optimize
the learning environment. The data mining technique from other fields should be
carefully adapted to LA taking into account both the subjectiveness of education
data and goals of data collection and analysis.

Learning analytics in Russian Federation. In Russia, data-driven educa-
tional analytics have started to develop actively in the last decade due to the later
spread of e-learning methods, the introduction of LMS in the learning process of
educational institutions, and the emergence of massive online courses.

To assess the level of LA development and implementation of LA instru-
ments in Russia, we highlight the following aspects of this process:

The research aspect that concerns the development of new or adaptation of
already existing methods for educational data collection and analysis. The re-
search topics include identifying predictors of learning success, building student
models, designing learners digital twins, creating and testing methods for mana-
ging the educational process, designing supportive data-driven interventions,
monitoring learners track and performance in e-learning courses, etc.

The environment transformation aspect, which means digitalization of
the learning process in the educational institutions, the introduction of information
systems for collecting educational data with in-built analytical tools at the level of
universities and above, organizing access for all stakeholders of the educational
process to monitoring data and the results of their tracks’ analysis, the transfor-
mation of institutional policies to ensure the possibility of automatizing some pro-
cesses, conducting targeted corrective measures based on the analysis of the stu-
dent's educational footprint, etc.

The legal regulation aspect that implies modernization of the state policy in
the field of education: changing educational standards towards increasing its fle-
xibility, developing regulatory norms for conducting analytics and making data-
driven decisions in the educational field.

Although development can proceed simultaneously in all directions, we be-
lieve that any administrative and state initiatives can be successful only if acade-
mics understand the goals and methods of transformations, and if empirical re-
search is carried out and actively discussed.

The level of scientific discourse on learning analytics in Russia.
On the electronic platform eLIBRARY.ru, we selected publications in Russian
(or with Russian-language annotations) using the keywords (in Russian): “educa-

2 ¢¢

tional analytics”, “earning analytics”, “analysis of educational data”, “educational

2 13 2 (13

data mining”, “methods (methodology) for educational data analysis”, “methods
for educational data mining”, “methodology and technology for educational ana-
lytics”, “Big Data in education”, “learning success prediction”, “ learning success
modelling”, “student digital footprint”.

Then duplications and irrelevant results were removed, and the remaining
187 publications from the resulting collection were divided into five categories:
1) articles indexed in WoS and/or Scopus; 2) articles indexed in RSCI (Russian
Science Citation Index — on the Web of Science Platform) not included in catego-
ry 1; 3) articles in journals included in the list of the Higher Attestation Commis-

sion (VAK) not included categories 1 and 2; 4) articles in journals indexed in
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the RINC (Russian Index of Scientific Citation), not included in categories 1, 2,
and 3; 5) proceedings of conferences, indexed in the RINC.

The first publication on the LA in Russian appeared in 2013, then the num-
ber of publications increased and in 2020 it resulted already in 40 publications
per year (Figure). In the period January — October 2022, 42 articles have already
been published. We think that a significant increase in the number of publications
in 2020-2022 is due to the acute problem of monitoring the educational process
in the period of COVID-19 restrictions.

401
e
o types of publications
% 30+ . Rd
Q
L / proceedings indexed in RINC
% d articles indexed in RINC
% 201 g ' /\\_ j articles in journals from the list of VAK
g / \ articles indexed in RSCI (on WoS platform)
E 10 s Ty N articles indexed in WoS and/or Scopus
2 n
= 4
S .A
ol
2014 2016 2018 2020 2022 up to Oct
year

Dynamics of the number of publications on LA on eLIBRARY.ru from 2013 to October 2022

Source: compiled by the authors.

After reviewing the content of the open-source publications, we found that
most of the papers are just announcing the possibility of using learning analytics
in education, providing basic information about its goals, objectives and tools.
For an initial acquaintance with the essence of educational analytics, the article [8]
seems to be the most useful for a novice researcher. The most complete overview
of foreign experience in the use of LA tools can be found in [9; 10].

The most popular among Russian researchers LA problem is the prediction of
learning success. In our list we found 14 papers, describing cases on solving this
problem by means of various methods of statistical analysis and machine learning.
The authors predict academic performance at the level of an academic course or
MOOC (Massive Open Online Course), the success of university graduation, and
the level of competencies development. At the same time, in 8 works, researchers
provide full descriptions of empirical studies and determine the most effective predic-
tive methods. We consider the papers [11; 12] to be the most informative on the topic.

Several studies are devoted to identifying patterns in the learning behaviour
of students and describing their learning strategies with a further purpose to use
the results for designing individual learning trajectories. In this case, various clus-
tering algorithms are used and compared, as, for example, in [13].

Only in 6 publications authors describe learning management tools built on
the basis of already designed and implemented in the educational process LA in-
struments. The described tools are used for data collection in the e-learning envi-
ronment and for analysis of the collected data. These tools are implemented either
at the level of individual academic courses [14] or at the university level [15].
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Most of the articles describe, discuss, or explore various aspects of educa-
tional data mining as applied to higher education. Only 4 publications from our
list are devoted to studies of educational data in school (for example, in [16]).
Five publications deal with MOOC learning analytics (for example, in [17]).

Russian-speaking researchers also pay attention to the methodological and al-
gorithmic basis of educational analytics. They introduce new quality metrics, ap-
proaches to the adaption of data analyses and modelling methods to the analysis of
the educational process and learners. For instance, in [18] authors propose a metho-
dology for the automated assessment of programming tasks in an electronic envi-
ronment that is based on statistical analysis. In [19] various probabilistic methods
are used for student success modelling, as well as for learning activities assessment.

Transformation of educational environments and national policy. Digita-
lization of education has been declared to be one of the strategic tasks of the Rus-
sian Federation as an aspect of the digitalization of economics.

Recent years there appeared several national initiatives aimed at develop-
ment and establishment of regulatory rules and guidelines for digitalization and
usage data for educational research. One of such initiatives (University-2035) an-
nounces developing approaches to data-driven educational management as one of
its priority tasks. One of the important products of University-2035 in the LA field
is a Digital Footprint Standard, which covers the rules for sampling, processing
and use of the digital footprint in education.?

In 2019 there was launched the Consortium “Evidence-based digitalization
for student success” which states providing analytical support for digitalization for
making informed and effective management decisions based on research data as
its main goal. About 20 universities have joined the consortium at the moment.
One of the Consortium projects, Learning Analytics Research Community, unites
academics, education centers’ managers and independent researchers at a platform
for communication, sharing educational data and LA-algorithms.

Hopefully, the mentioned initiatives will result in significant modernization
of policies or in national level research projects.

Conclusion. The importance of learning analytics is constantly growing to-
gether with digitalization of education, providing educators promising prospects
of the data-driven learning process optimization. However, there are several prob-
lematic aspects of its development — pedagogical, technological and ethical.

Learning analytics in Russia is gaining popularity. There are some examples
of successful implementation of some LA tools in the educational process, but
in general, the scientific and pedagogical community in Russia is just getting
acquainted with this field. Nevertheless, there are several encouraging signals
coming both from individual researchers and at the state level. The number of
Russian-language publications on the topic is rapidly increasing. Research and
educational communities focused on the development of technology-enhanced
education have a good chance of receiving funding and other support due to
the concerns about the distance education effectiveness that are currently strong
in both academic society and the authorities.

! Standard.2035.university. Moscow: ANO National Technology Initiative University.
Available from: https://standard.2035.university/
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Annortanus. [locmanoska npoonemvr. OOpa3oBaTeNbHbIC YIPSIKICHUS aKTUBHO TIEPEXo-
JAT K IporieccaM Hu(pOBHU3ALNHI, KOTOPBIE PEATM3YIOTCS HE C HyJIs,  C y4EeTOM yKe BHEIPEHHBIX
Ha 3Tare HHPpOpMaTH3aIIUH 1 HCTIONB3YIONIMXCS HHPOPMAIIMOHHBIX 0a3, CHCTEM M TEXHOJIOTHH.
AKTyaJM3UpYIOTCS BOTIPOCKI, KACAIOIIIECs] KOHICINH (POBOHA TpaHChOpMaUK OpraHn3a-
it oopasoBanus. Llens nccneqoBanus — paccMOTpPETh OOIIME MPUHIIMIIBI U TTOJXOMABI K pea-
TU3auy MUQPpoBoil TpanchopManuu 00pa3oBaTeIbHBIX OU3HEC-TIPOIIECCOB, CHOPMUPOBAHHBIC
Ha OCHOBE H3YYCHHS OTCUECTBCHHOTO M 3apYOEKHOTO OIBITA, a TaKXKE aBTOPCKOTO OIBITa
y4dacTusl B MH(POpMATH3aUK U HUPPOBHU3AIK 00pa30BaTeIbHBIX yupexkaeHuit Poccun u Ka-
3axcraHa. Memooonozus. VIconb30BaIiCh METO/IbI CHCTEMATH3AIMH TT0IX0/I0B OTEYECTBEH-
HBIX W 3apyOeKHBIX HCCIIEAOBATENCH K ONMpPEACICHUIO MOHATH HU(PPOBOI TpaHCHOPMAIIHH,
po0JeM, OIBITa U MEPCIEKTHB MU(PPOBH3ALUK OpraHu3aluid 00pa3oBaHus, METOIBI MaTeMa-
THYCCKOT0 U KOMIIBIOTEPHOI'0 MOACINPOBAHNS, TPOCKTUPOBAHU A I/IH(I)OpMaL[I/IOHHLIX CHCTEM
yrpaBJI€HUsA, CUCTEMbl MCHEPKMCHTA Ka4d€CTBA. P€3yﬂbmambl. Hpe}ICTaBHeH OIIBIT U NPUH-
LUIBI HETIPEephIBHON 1HMpoBON TpaHC(OpMAIMU YIPaBICHUS KA4eCTBOM O0pa30BaTEIbHBIX
ousHec-mporieccoB B CHOMPCKOM TOCYAapCTBEHHOM YHUBEPCUTETE TEOCUCTEM U TEXHOJIOTHH.
OnucaHbl OTIIMYUTEIbHBIE 0COOEHHOCTH MHU(POBON TpaHCHOpPMALIUU: JOKYMEHTAITHOHHOTO
obecrieueHNsT 00pa30BaTENBHBIX MPOTPAMM, H3IATEIbCKOH JEATEIFHOCTH, TPOMEXKYTOUHON
aTTecTanyy, (GOpMUPOBAHUS IIU(PPOBOro Cilela, yNPaBICHUS y4eOHOI Harpys3Kkoi, ayauTop-
HBIMU pECypCaMu, CHUCTEMOM JTOKAIBHBIX HOpPMAaTHUBHBIX aKTOB, HCITOJHUTEIbCKOM JAUCIHITIN-
ot («Kamenmapp mcnomnutessi»). B pesynprare mudpoBoil TpaHChOpPMAINH YIPABICHHS
Ka4ecTBOM 00pa3oBaTeIbHBIX OM3HEC-TIPOIIECCOB OTMEYEHO ITOBBINICHHE IIEEBBIX IT0Ka3aTe-
neit 1 3pPeKTHBHOCTH 00pa30BaTENLHON JCATENBHOCTU. Jaxnouenue. Lludposas tpanchop-
MaIys TOJDKHA Pa3BUBATh IOJIOKUTENBHBIE PE3YNbTaThl dTana HHpopMatu3anuu. Vcmoms3o-
BaHUE [IPUHIIMIIOB MPOIIECCHOTO MOAX0/1a, CTAHIAPTH3ALNN H JOKYMEHTHPOBAHHUS POLIECCOB
B paMKax CHUCTeMbl MEHE/PKMEHTa KayecTBa yNpoIlaeT NOCTAaHOBKY LIeJIM U 3a/1a4 HU(POBOi
tpancopmanmu. [IpuHIUIEI 0OecnieyeHnsT BOCTPEOOBAHHOCTH W KOHTPOJISL MIPOIIECCOB MO3-
BOJISIFOT B OOLIEM CiTydae paccMOTpeTh LM(PPOBYIO TPaHC(HOPMALIUIO YIPaBICHUS KaueCTBOM
HPOIECCOB KaK MHIMKATUBHYIO CUCTEMY YINpaBlIeHHs ¢ 00paTHOH cBs3bi0. B 3amaun mudpo-
BOH TpaHC(hOPMAINK TOJDKHBI BXOAWTH COBEPLICHCTBOBAHKE, IIOCTOSIHHOE YIIyUIICHHUE JCs-
TENFHOCTH 00pa30BaTEeNbHON OpraHU3alliy, ONTHMH3ANUS MPOIECIYp AOCTIKEHUS e Iielie-
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Abstract. Problem statement. Educational institutions are actively moving towards
digitalization processes. These processes have to be implemented not from scratch, but taking
into account the databases, information systems and technologies already applied at the informati-
zation stage and used. Therefore, issues related to the concept of digital transformation of educational
organizations become relevant. The study aimed to present the general principles and approaches
to the implementation of the digital transformation of educational business processes, formed
on the basis of studying domestic and foreign experience, as well as on the basis of the author's
experience of participating in the informatization and digitalization of educational institutions
in Russia and Kazakhstan. Methodology. The methods for systematizing the approaches of
domestic and foreign researchers to the definition of the concept of digital transformation,
problems, experience and prospects for the digitalization of educational organizations, methods
of mathematical and computer modeling, methods of development of information management
systems, methods of quality management system were used. Results. The experience and
principles of continuous digital transformation of the quality management of educational business
processes at the Siberian State University of Geosystems and Technologies are presented.
The distinctive features of digital transformation are described: documentation support for education-
al programs, publishing process, intermediate certification, digital footprint formation, teaching
workload management for teachers, classroom fund, system of local regulations, executive
discipline of employees (“Executor Calendar”). As a result of the digital transformation of
the quality management of educational business processes, an increase in target indicators and
an increase in the efficiency of educational processes were noted. Conclusion. Digital trans-
formation should develop the positive results of the informatization stage. Using the principles of
the process approach, standardization and documentation of processes within the quality ma-
nagement system simplifies the setting of the goal and objectives of digital transformation.
The principles of ensuring demand and process control allow us to consider the digital transfor-
mation of process quality management as an indicative feedback control system. The tasks of
digital transformation should include: continuous improvement of the activities of an educational
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organization, optimization of procedures for achieving its target indicators, prevention of various
inconsistencies. Digitalization processes must be continuous, taking into account the constantly
changing external and internal challenges and expectations of the education system and society.
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IMocranoBka npodieMbl. COBpeMEHHYIO 310Xy HU(POBO TpaHCHOpMAIN
MOXKHO CUUTaTh HBOJIIOLMEN 3M0XH MH(POpMaTU3alUMU, KOTOpas Ha MPOTSKEHUU
MHOTHX JIET sIBJsUIach MerarpeHaoM obmectsa [1-4]. Tak, koHuenus Gpopmupo-
BaHM MH(OPMALMOHHOTO 00mmecTBa B Poccun 6bina npunsta 8 1999 r.! B 2008 r.
ykazoMm npesusieHta Poccuu B.B. Ilytuna yrBepskaena Crpaterus pa3Butust HHGOp-
ManroHHoro obmecta B Poccuiickoit denepanym, B 2017 r. — Crparerus pazBu-
THs uH(OPMAIMOHHOTO 0bmmecTBa B Poccuiickoit denepanuu na 2017-2030 rr.?

B snoxy undopmaTuzanun oOpazoBaTeabHbIe YUPEKIACHUS B YUCIIE TTEPBBIX
BHEJPSUIU PA3IMYHBIE JIEKTPOHHbIE 0a3bl JaHHBIX, ABTOMATH3UPOBAHHBIE CHCTEMBI,
KOpPIOpAaTUBHbIE MH(OPMALIMOHHBIE CUCTEMBbI, HHPOPMAIIMIOHHO-00pa30BaTeIbHbIE
cpeasl. OnbIT MHGOpMaTH3alMKU 00pa30BaHUs, a TAKXKE 3HAUMMBIE PE3yJbTaThl
B 9TOM HaIIpaBJICHUU JJOCTATOYHO IOJHO OTPAXKEHbI UCCIIEIOBATEISIMU B MHOTO-
YHCJICHHBIX HAYYHBIX MyOJIUKAIUAX, TEOPETUKAMH U npakTukamu [1-9].

[udposuzamust 06pa3oBaHUs — 3TO CIASAYIOMIMKA IIar, KOTOPIN Ipearoia-
raet 6osiee riryOMHHBIE U3MEHEHHUS.

B 2020 r. B cooTBeTcTBUU ¢ YKa3oMm mpe3uaeHTa Poccuiickoit denepanuu
«O HalMoHaNBHBIX LeNX pa3BuTus Poccuiickoit @enepann Ha nepuox 10 2030 r.»
B KAQ4eCTBE OJHOH M3 MPUOPUTETHHIX IIeJIe pa3BUTHs ObUIa ompeseneHa nudpo-
Bast TpaHchopmanms.

B cootBerctBHu ¢ perituarom Beemupaoro 6anka (GovTech Maturity Index)
o ypoBHI0 1uppoBoit Tpanchopmanuu u muppouszanuu Poccus B 2022 1. U3
CIMCKa CTpaH C peUTHHroMm «B) mepeluia B CIUCOK CTPaH C CaMbIM BBICOKHM
peiiTiHroM «Ay, TIonaB B JecATKy auaepos®. B 2022 r. B pedTHHre NpUHUMAIH

! Konuenuus Qopmuposanus uHdGopManuoHHoro obuectsa B Poccun. Onobpena peine-
HueM [ocynapcTBeHHO KomuccuHu 1o HH(popmarnzanuu npu ['ocynapcTBEHHOM KOMHUTETE
Poccuiickoit ®@enepanuu mo cBs3u u uHpopmarusanuu oT 28 mas 1999 r. Ne 32. URL:
http://emag.iis.ru/arc/infosoc/emag.nsf/BPA/37cd5e6756dce634¢32568c000474a8a (mara obparie-
uus: 03.11.2022).

2 Crparerus pasButHsi MHPOPMAIMOHHOTO 001ecTBa B Poccuiickoit Menepauunn ot 7 des-
paist 2008 r. // Poccuiickas rasera. 2008, 16 despans. URL: https://rg.ru/2008/02/16/informacia-
strategia-dok.html (mara o6paruenust: 03.11.2022); Crparerdst pasBuTHs WHPOPMAIMOHHOTO OOIIIe-
crBa B Poccmiickoit ®eneparmu #a 2017-2030 rr. URL. http://mww.kremlin.ru/acts/bank/41919 (nata
obpamiennst: 03.11.2022).

3 GovTech Maturity Index (GTMI) Data Dashboard. URL:
https:/Amw.worldbank.org/en/data/interactive/2022/10/21/govtech-maturity-index-gtmi-data-dashboard
(mara o6pamtenus: 03.11.2022).
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yuactue 198 cTpaH, HaUBBICIIMNA PEUTHHT «A» ObLT MpHCBOEH 69 cTpaHaMm, pei-
TUHT «B» nomyumu 46 crpan, «C» — 53 u camblii HU3Kui pedtuHr «Dy» — 30 cTpas.

B cooTBeTrcTBUM €O CTpaTerMmuyecKUMHU HaIpaBICHUSIMU LU(POBON TpaHC-
(dbopmaruu 0Tpaciv HayKH W BBICIIEr0 00pa3oBaHUs abCOIIOTHOE OOJIBIIMHCTBO
00pa30BaTeNbHBIX YUPEKACHUH YK€ aKTUBHO MEPEXOIAT Ha LU(POBbIE TEXHOIO-
run [10-14], B cBsI3u ¢ UeM aKTyaJlM3UPYIOTCS BOIIPOCHI, Kacarouecs KOHUIEIIUU
uudpoBuzanuu opranuzauuii oopazosanus [14—20]. OcobenHocTsi0 U MpoOITE-
Moil 1udpoBoit TpaHchopmaluu SBISETCS TO, YTO Mpolecchl MUGPOBU3ALMH
HEOOXO/MMO pealn30BBIBATh C YYETOM pE3yJbTAaTOB dTarna HH(OpMaTH3AINH,
y’K€ BHEAPEHHBIX U UCHOJB3YIOIUXCS WH(POPMALIMOHHBIX 0a3, CUCTEM U TEXHO-
JIOTHHA, a HE C HYJIS, YTO BCETJ]a HAMHOTO TIPOIIIE.

Llenp uccnenoBaHus 3aKIII0YAETCS B PACCMOTPEHUH .

— coepKaHMs OHATUS «1HU]poBas TpaHchopmals 06pa30BaTEIbHBIX Op-
TaHu3aIuiy, oONMX MPHUHITUIIOB M MOIXO/I0B K peanu3anuu mudpoBoii Tpancdop-
Manuu o0pa3oBaTeNIbHBIX OM3HEC-TIPOIIECCOB, CHOPMUPOBAHHBIX HAMU HAa OCHOBE
M3yYEHUS] OTEYECTBEHHOTO M 3apyOEKHOTO ONbITa, @ TAK)KE Ha OCHOBE COOCTBEH-
HOTO TOJIOKUTEIBHOTO OIbITa MH(pOpMAaTU3aluu U HU(pPOBU3ALMU 00Opa30BaTEIh-
HBIX YUPEKIACHUN;

— 3a7a4 1udpoBoi TpaHchopManuu 00pa30BATEIBHBIX OW3HEC-TIPOILIECCOB
Cubupckoro rocyAapCTBEHHOTO YHUBEPCUTETA T€OCUCTEM M TEXHOJIOTHUI U OIbITa
€e peau3allid ¢ MaKCUMAaJIbHBIM yYeTOM YK€ HMMeroleicss nH(OpMalnoHHON
MOJIUTUKH U MH(PPACTPYKTYpHI BY3a;

— YHUKAJIBHBIX MOJIX0J0B K MU(PPOBOK TpaHCHOPMAITUU MPOIIECCOB YIIpaB-
JICHHsI KAYE€CTBOM HEKOTOPBIX 00pa30BaTeNbHBIX OM3HEC-TIPOIECCOB, pa3paboTaH-
HBIX ¥ peaqn30BaHHBIX B CHOMPCKOM rocyIapCTBEHHOM YHUBEPCUTETE T€OCHCTEM
U TEXHOJIOTHIA.

Metonoaorusi. B uccrieoBaHuM UCMONB30BATMCh METOJBI CHCTEMaTH3a-
[IUH TIOIXOJIOB K COJEP)KAHHIO TOHITHSA MUPPOBOU TpaHCHOpMAIINH, TPOOIIEM,
MEPCIEKTUB U UMEIOIIErocs OnbITa IM(POBU3ALIMN OpraHU3aliil 00pa3oBaHUs Ha
OCHOBE aHaiu3a MyOJMKaIUil OTEYECTBEHHBIX M 3apyOeKHBIX HCCIeoBaTeNeH,
MaTeMaTHYEeCKOTO M KOMITBIOTEPHOTO MOJICIMPOBAHUS, IPOSKTUPOBAHUS HH(DOP-
MallMOHHBIX CUCTEM YIIPABJICHUS, CUCTEMbl MEHEIKMEHTA KauecTBa.

B nporiecce ananmn3a HOpMaTHBHO-TIPABOBOM MH(GOPMAIINU, a TAKKE POCCHH-
CKHX M 3apyOeXHbBIX HCCIIEZJOBAaHUM, KaCaIOIIMXCS BOIPOCOB LU(POBOM TpaHC-
(dbopmanmu, cienaH BBIBOJ 00 OTCYTCTBHH OJHO3HAYHOTO OINPEICICHUS TOHSATHUS
«uugpoBast TpaHcHOpMALTUI.

CoBpeMeHHBIE YUEHBIE PACCMATPHUBAIOT PA3JIMYHBIE TIOAXO/bI K OIPEICICHHIO
noHATHs 1IUGpoBoil TpaHchopmanuu (B ToM yucie Quirocodckuii, KyapTypoIo-
THYECKUI, aKCHOJIOTHYECKHIA, aHTPONIOJIOTHYECKHI), OTHAKO MPHUXOAT K BBIBOLY
0 HEOOXOIMMOCTH MPOBEICHUS NaTbHEHIINX HMCCIEAOBAHUM, KACAIOMIMXCS KOH-
LENTyaJIbHBIX BOMPOCOB Iu(poBu3aiuu oopazoBanus [14—16]. Crparerueii uug-
pOBOIl TpaHc(hOpMAIIMK OTPACTM HAYKH W BBICIIIETO 00pa30BaHUS MOHSITHE UG-
poBasi TpaHc(hOpMALUs OTPACII» OMPEAETICHO KaK «KOMIUIEKCHOE peodpa3oBaHue
JEeSITeIbHOCTH YYaCTHUKOB OTPACIIH M OPTaHOB MCIIOJIHUTEIHHON BIACTH, CBS3aH-
HOE C MepeXoJ0M K HOBBIM OHM3HEC-MOJENAM, KaHalaM KOMMYHHUKAIIHHA, a TaKkkKe
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IporieccaM M KyJbType, KOTOpble 0a3upyIOTCsl Ha HOBBIX MOAXOAAX K YIPABICHUIO
JAHHBIMHU C HCIIONB30BaHUEM LU(POBHIX TexHONOTHi»?. B KoHTeKcTe 1muppoBoit
TpaHcopMaIK OTpaciu HAYKH U BBICIIEro 00pa3oBaHus «IIU(ppoOBOil yHUBEPCH-
TET», KaK OJIHA U3 €€ MPHOPUTETHBIX HHUIIMATUB, HHTEPIIPETHPYETCS KaK IMPOCKT,
HaIpaBJICHHBI HA CO3/IaHWE M Pa3BUTHE HHU(PPOBBIX CEPBUCOB, OXBATHIBAIOIINUX
BCE BH/JIbI OM3HEC-TIPOLIECCOB By3a C LIENbIO yJIOBIECTBOPEHUS MOTPEOHOCTEN BCEX
y4aCTHUKOB 00pa30BaTeIbHOrO Mpoliecca.

Pe3yabTaTsl U 00cyxkaeHue. [ peanu3anuu mporeccoB mudpoBoil TpaHc-
(dhopmanuu 1000T0 00Pa30BATEIHHOTO YUPESKACHHUSI HEOOXOAMMO YETKO OIpejie-
JUTHh CaMo MOHATHE «1H(ppoBas TpaHchopMaIus KOHKPETHOW OpraHu3aluu oopa-
30BaHUS, a TAKXKE IETU U 33a9d NU(POBU3AINH, YIUTHIBAIOIINE OTEYCCTBEHHBIE
TpaluUuu U TpeOOBaHUs K cucTeMe 00pa30BaHUS U rapMOHU3UPOBAHHBIE Mera-
TEHJICHIIUSIMA COBPEMEHHOTO 00IIeCTBa.

Takxe Ba)KHO MOHMMATh, YTO Ipolecc HudpoBoii TpaHchopMaluu HE A0I-
KEH PeaJM30BbIBATHCS KaK «IIPOLECC Paay MPOLecca», 3TO HE TOJIBKO GOpMHUPO-
BaHUE WM MOJEpHU3ALMS LHUPPOBON HHPPACTPYKTYphl, HUPPOBLIX TEXHOIOTHM
u cepBucoB. L{udposas Tpanchopmanms 10mKHA OBITH HAllEIeHA HA ONTHMH3AIIUIO
MpOIEelyp TOCTHKEHUSI PE3yJbTATUBHBIX (I[EJIEBBIX) MOKA3aTelel AeATeIbHOCTH
00pa30BaTeNbHOr0 YUPEKICHUSI, MUHUMHU3AIIUI0 PUCKOB BOZHUKHOBEHUS pa3iiny-
HBIX HECOOTBETCTBMM, MOBHIIICHNE KAa4yecTBa YIPaBJeHHUs OM3HEC-TPOLECCaMH U
WX HeNpepbIBHOE yiydmieHne. [1o HameMy MHEHHWIO, OCHOBOIOJIATAIONIAM B Op-
rau3anuu nudpoBoii Tpanchopmau JOMHKEH CTaTh MPUHIUI TpaHCHOpMAITTH
yIpaBlIeHHUs] KaYeCTBOM OM3HEC-TIPOIIECCOB C OPUEHTALlMEeN Ha pe3ysbTaT, a He Mpo-
CTO «1uppoBU3aIHs OU3HEC-TTPOLIECCOBY.

Takum o0pa3zoM, nudpoBast TpaHchopMarysi JOIDKHA PEaTM30BbIBATHCS C yUe-
TOM OCHOBHBIX MPHUHITUIIOB MPOIIECCHOTO Noaxoaa [21]: obecrneyenus: Boctpebo-
BaHHOCTH IPOLECCOB (YETKOE OmpezesieHre MOoTpeOuTeneil u pe3yabTaToB Mpo-
1[ecca), CUCTEMHON B3aMMOCBS3M M KOHTPOJISI MPOIECCOB (YETKOE OIpe/iesieHHe
IpaHMIl Tpoliecca, oKas3areael, XapakTepU3yIOIIUX MPOLECC U ero pe3ysbTaThl),
OTBETCTBEHHOCTH 3a MpoIlecCc (YETKOE OMPEIEIIEHNE «XO035iMHay Ipoliecca U CTe-
MEHU OTBETCTBEHHOCTH Ka)KIOr0 YYacTHHKA MpoIecca), CTaHAapTU3aLUU U JIOKY-
MEHTUPOBaHUS IPOLECCOB, HEMPEPHIBHOI'O COBEPLICHCTBOBAHUS ITPOLIECCOB.

B cBsi3u ¢ BBHIIEN3I0KEHHBIM B TIpoliecce MuGpoBoil TpaHchopManuu op-
raHW3aluu 00pa30BaHUs CKOpee BCEr0 BO3HUKHET HEOOXOJWMOCTh PEUHKHHU-
pUHTa OM3HEC-TIPOIIECCOB, TPAHCPOPMAIIUK KOHTYPOB M TEXHOIJIOTUH YIIPaBICHHUS,
MOJIEpHU3AIIMU OPTaHU3AIIMOHHOM CTPYKTYPbI, HI3MEHEHUS JTOKATbHBIX HOPMAaTHB-
HBIX aKTOB.

Jnst obecriedeHns: BO3MOKHOCTH MOJICPHHU3AIINU WIIN TTPOSKTUPOBAHHS HOBBIX
3¢ (HEKTUBHBIX CUCTEM TOIICPKKU MPUHSATHUS YIPABICHYSCKUX PEHICHUH Ha OC-
HOBE HCTOJB30BaHUsI IMHU(PPOBBIX TaHHBIX HEOOXOIUMO OyAeT MPEeayCMOTPETh
HaJIMYMe WHCTPYMEHTOB 00eCTieUeHHs UX HAJIeKHOCTH, aKTyaIbHOCTH, IOCTOBEP-

4 Crparerus uudpoBoii TpancdopMaluK OTPaciu HAyKM M Bhiciiero obpaszosanus. URL:
https://www.consultant.ru/document/cons_doc LAW_390417/bc4c0374c40b7eaabal4chd30d9aad
2ab0348ceb/ (nara obpamenus: 03.11.2022).
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HOCTH U TEJOCTHOCTU. Pa3paboTKy cTpaTernyeckux HampaBlICHUH, OMpeneIcHIe
MePBOOYEPEHBIX 3a/1au [U(PoBoii TpaHCc(hOpMALIUU HY>KHO MPOU3BOIUTH C YUETOM
MOJIOKUTENBHBIX PE3yJNbTATOB «AMOXU MH(pOpMaTU3auum», KOTOphIe Oe3yCloB-
HO UMEIOTCS B KaKJI0M 00pazoBaTeibHOM yupexkieHUU. C 1eJIbI0 CHUKEHUS! COIpO-
TUBJICHUS] HTHHOBAIUAM OyJET MoJie3Ha pa3paboTKa U peanu3alus KOMILUIEKCa Mep
IO TIOBBIIICHUIO YPOBHS IIU(PPOBBIX KOMIIETCHIINH Y4aCTHUKOB OM3HEC-TIPOIIECCOB.

C yueToMm pe3ynbTaToB MPOBEACHHOTO aHAIN3a OTEUECTBEHHOTO U 3apyOeKHO-
ro onbiTa HH(OpPMATHU3ALMK, ABTOMATU3alUU U IUPPOBU3ALNN 00pa30BaTEIbHBIX
yUpEeXKIEHUH, COOCTBEHHOT'O OMbITA Pa3paOOTKH, BHEAPEHUS U pa3BUTHS UHPOP-
MaIMOHHO-YTIPABIISIONINX 00pa30BaTEIbHBIX CPEll B YUPEKICHUIX O00pa30BaHUS
Pa3IMYHOTO YPOBHS U TEXHOJOTHM 00y4eHus (JTMHEWHOM, KPeTUTHON, CMEIIaHHO)
B Kazaxcrane u Poccuu [5—-7], a Takke npoBeaennoro SWOT-ananu3a coCTOSHHS
nH(pOpMaTHU3alUK U aBTOMAaTU3alluKd 00pa3oBaTeNbHBIX MpolieccoB B CHOMPCKOM
rocyapCTBEHHOM YHHMBEPCHUTETE I'€OCHUCTEM U TEXHOJOTHH (10 COCTOSHUIO HA
2020 r.) ObUIH OTpeIeIeHbI 1Iellb, IEPBOOYEPEIHbIE 33/1a4U, OCHOBHBIC TIPUHIIUIIBI
1 0COOCHHOCTH TIpOBeACHUS IU(POBOI TpaHcPopMalmu 00pa30BaTEIBHBIX MPO-
LIECCOB B YHUBEPCUTETE.

Lenv u 3a0auu yughposoii mpancopmayuu o0b6pazosamenbHuIX OU3HEC-
npoyeccog 8 Cubupckom 20cyo0apcmeenHom YHUgepcumeme 2e0CUcmem 1 mexHo-
noeui. Lemwsto mmdpoBoit TpanchopMalwpy 00pa3oBaTeTbHBIX MPOIeccOB B CHOMPCKOM
rOCy/IapCTBEHHOM YHUBEPCHTETE T€OCUCTEM U TEXHOJIOTHIA SIBUJICS KOMILIEKCHBIH
HETPEPHIBHBIN MEPEeX0]T Ha TEXHOJIOTHU YIIPABICHHUS Ka4eCTBOM 00pa30BaTEIIbHBIX
MIPOLIECCOB C OpPHEHTAIlMEH Ha pe3yJIbTaT U HeMpephIBHBIC YIyUIlIeHUs, 0a3UpyIo-
IMecs] Ha WCIOJb30BAHUM MHOTOKOMITOHEHTHBIX IH(POBBIX JAHHBIX BBICOKOTO
YPOBHS KauecTBa U MU(POBBIX CEPBHUCAX, OOECIICUNBAIOIINX YIOBICTBOPEHUE T10-
TpeOHOCTEH BCeX YYaCTHUKOB 00pa30BaTENIbHBIX MTPOLIECCOB.

K ocHoBHBIM 3amauam 1udpoBoi TpaHchopMaIi 00pa3oBaTENbHBIX MPO-
1eccoB B CHOMPCKOM TOCYIapCTBEHHOM YHUBEPCUTETE T€OCUCTEM M TEXHOJIOTHMA
OTHECEHBI:

— pa3paboTKa U BHEJPEHUE TEXHOJOTHM 00ECIIeYeHUs HETIPEPHIBHOTO COBEP-
IICHCTBOBAHMS M YIIyUIIEHUs] OM3HEC-TIPOIIECCOB, OPUEHTUPOBAHHBIX Ha JOCTHXKE-
HUE TIEJIEeBBIX MOKa3aTesiel 00pa3oBaTeIbHOMN AEATEIBEHOCTH, MUCCHUH YHUBEPCUTETA,
MPEeAYNPEKICHIE BOZHUKHOBEHHS PA3IMYHBIX HECOOTBETCTBHM, MUHUMHU3AIINIO
PHUCKOB;

— co3faHue U (Win) pa3BUTHE UPPOBHIX CEPBUCOB C HCIOIH30BAHUEM IOJI-
XOJIOB, 00€CIIEYMBAIONINX B MEPCIICKTHBE BO3MOKHOCTH HAJCTPOMKH, HEMPEPHIB-
HOM afanTanuy K SBONIOIHOHUPYIONIUM OXHUIAHUSAM U MOTPEOHOCTSIM OCHOBHBIX
KJIACTEPOB YYaCTHHUKOB 00pa30BaTEIbHBIX OM3HEC-TIPOIIECCOB (BKJIIOYAs BHEITHUX
cTeiikxonnepoB [22—-23]), TpeOOBaHUSAM OTEUECTBEHHOW CHUCTEMBI OOpa30BaHUS
H O’KUIAHHSIM OOIIECTBA;

— BHEJIPEHUE TEXHOJIOTU (pOopMHUpOBaHUs IIU(PPOBOTO crena;

— obecnieyeHre MOCTOSIHHOTO TIOBBIIICHHUST YPOBHS LU(POBOM KOMIETEHTHOCTH
Y KyJIBTYpPBI BCEX YUaCTHUKOB 00Pa30BaTEIbHBIX OU3HEC-TIPOLIECCOB.

K ocHoBHBIM mpuHIMIIaM 1udpoBoit TpanchopMalui 00pa3oBaTeIbHBIX MPO-
1ieccoB B CHOMPCKOM TOCYAapCTBEHHOM YHHBEPCUTETE F€OCHCTEM M TEXHOJIOTHIA
OTHECEHBI:
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— MaKCHMAaJIbHOE HMCIOJb30BaHNEe (PYHKIIMOHUPYIOMINX B BY3€ MOJOKUTEIb-
HBIX Pe3yJbTaTOB MH(OPMATU3AIMK M aBTOMAaTH3alUU (MHTErpaysi aBTOHOMHBIX
aBTOMATH3UPOBAHHBIX U MH(POPMALIMOHHBIX CHCTEM, B TOM YHCJIE CTOPOHHUX pa3-
paboT4nKOB, ¢ KoprnopaTuBHOi cucteMoi By3a «1C: Ipeanpusitue — CI'YTuT»);

— TpaHchopMalysl yrnpaBiIeHUs] KaueCTBOM OM3HEC-TIPOLECCOB (HE MPOCTO
«mppoBU3aIUS TIPOIIECCOBY);

— HUCIOJIb30BaHUE IMPUHLMIIOB IMPOLECCHOr0 MOAXO0Ja K YIPaBJICHUIO, pe-
WH)XKUHUPUHT 00pa30BaTeNIbHBIX OU3HEC-NPOLECCOB, TpaHC(hOpMalHs KOHTYPOB
Y TEXHOJIOTUH YIIpaBieHHsI OM3HEC-TIPOIIeCCaMUu;

— ONTUMH3ALUS CTPYKTYpbl U OOecrieueHue €JUHCTBA, HAJIeKHOCTH, aKTy-
QJIbHOCTH, JIOCTOBEPHOCTH U LIEJIOCTHOCTH LU(POBBIX 0a3 JaHHBIX U 3HAHUH, pea-
JU3alKsl Ha IIOCTOSIHHOM OCHOBE MEPONIPUATHH 110 UX 3aIlUTE;

— CTaHJapTHU3alMs npoleccoB LudpoBoi TpaHchopMalMK B paMKax JIOKY-
MEHTallM1 CUCTEMbI MEHE/PKMEHTA KaueCTBa BY3a;

— IJJAHUPOBAHUE U peaju3alys Ha MOCTOSHHONM OCHOBE MEpOINPUATUH, OpH-
€HTHUPOBAaHHBIX HA BOBJEUEHUE COTPYJHUKOB M OOYyYarOIIMXCS B MPOLECCHl LU -
poBoOil TpaHchopMalMY, MOBBILIEHHE UX YPOBHS LUGPOBOW KYJIbTYPHI C LEIBIO
YMEHBILICHUS COIIPOTUBIICHHUS BBOJMMBIM UHHOBALIUSM [5].

Hcxons M3 MHOTOJIETHErO JIMYHOTO OIbITa pa3paOOTKU U BHEIPEHUS HMH-
(opMaIMOHHO-YIIPABIISIOMIUX CHCTEM U CUCTEM IMOAJCPKKU MPUHATHUS PELICHUH,
MBI MPHUILIN K BBIBOJY, YTO MCIOJIb30BAaHUE MPHUHIUIIOB MPOLECCHOIO MOAXOAa
K YIPAaBIIEHUIO CYIIECTBEHHO YIPOIIAeT MOHMMaHue HudpoBol TpaHchopmauu
U ee peanusanuio [5—7; 21].

Tak, IpUHLIMI OTBETCTBEHHOCTH 3a IPOLIECC B KOHTEKCTE LU(PPOBU3ALUU
JTaeT YE€TKYI0 BO3MOKHOCTh PacIpe/ieUTh IpaBa JA0CTyIa sl KaXKA0ro KiacTtepa
YYacCTHHUKOB Tpouecca. [Ipuniunsl obecriedeHns BOCTpeOOBAHHOCTH U KOHTPOJIS
IIPOIIECCOB B KOHTEKCTE HU(PPOBU3ALIMH [TO3BOJISIOT 33/1aTh B paMKaX aBTOMaTH3alluu
yIpaBJIeHHs TIPOLIECCOM €r0 MHAMKATUBHBIE MOKA3aTeIH pe3yJbTaTUBHOCTU U B 00-
LIEM CIIy4ae PacCMOTPETh CUCTEMY YIPABJIEHHsI KAUECTBOM IPOLIECCOB KAaK MHAMKA-
TUBHYIO CUCTEMY YTIpaBJIeHuUs [ /] ¢ 0OpaTHOM CBSI3bIO (PUCYHOK).

Brewnue 6030elicmeui
1.CucreMa elTeBsIX oKasaTenei
2. OXHI2HHA CTEHKXOIIEPOB

3. MCOoMHATETECKAT AUCIHILTHHA
4o

Vinpasariowue eo3oeticmeun OBBEKT VITPABJIEHM
(kagecTEO 00Paz0BATENBLHOTO OHIHEC-TIPOLIECCa)
1. MeponpuaTua no
CYBBEKT YIIPABJIEHIA COBEPIIEHCTEOBAHHIO [IpoLecca
(JenapraMeHT 0OpazoBaHAR) 2. JIoKaTBHBIC HOPMATHEHEIE 3KTEI CVYBBEKT (BI) OBBEKT (bI)
R VIIPABIIEHHA VIIPABIIEHHA
(xadeapa, ...) (moamponeccer)

i ]

Obpamnas uRGOPMAYUOKHAR CEA3H
(cHCTeMa aBTOMATH3HPOBAHHEIX OTUETOB AOCTHKEHHA HEIHKATHEHEIX [IOKa3aTe/IeH Iponecca)

0600LLeHHasn cxema ynpaeaeH1s Ka4ecTBOM obpa3oBaTefibHbiX OM3HEC-NPOLLECCOB

UCTOYHYIK: COCTaBNEHO aBTOpaMu.
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External influences
1. System of target indicators
Stakeholder expectations

Performing discipline

2.
3.
4.

Control actions CONTROL OBJECT
SUBJECT OF MANAGEMENT 1. Process improvement activities (QUALITY OF I}EEEE{BI(EEC:;).IONAL PORESS
(DEPARTMENT OF EDUCATION) 2. Local regulations
3 SUBJECT(S) OF CONTROL
MANAGEMENT OBIECT (5)
(Departmeant, .} (zubprocasses)

T ]

Feedback
(zystem of automated reports on the achievement of indicative process indicators)

Generalized scheme of quality management of educational business processes

Source: compiled by the authors.

[TpuHIMI JOKYMEHTHPOBAHUS MPOLIECCOB IMPEANOIaracT CTaHAAPTU3ALUIO
U noApoOHOe omucaHue Ou3Hec-mpoleccoB; B ciydae Cubupckoro rocynap-
CTBEHHOT'O YHHBEPCHUTETa T€OCHCTEM U TEXHOJIOTUH — B PaMKax JOKYMEHTALUU
CHCTEMBbl MEHE/DKMEHTA KauecTBa By3a.

Ocobennocmu yugposou mpancghopmayuu npoyeccog ynpaeieHus Kaie-
CMEOM HEKOmopbix 0bpazosamenbHulx busHec-npoyeccos 6 Cubupckom 2ocyoap-
CMEEHHOM YHUGepcumeme 2eocucmem U mexnonozuti. B HacTosmmii MOMEHT cy-
LIECTBYET JOCTATOYHOE KOJMUYECTBO PELICHUH aBTOMATU3aMK1 OU3HEC-TIPOLIECCOB
By30B [24]. Tak, 6onee 400 By30B Poccum mcnonp3yroT MpOrpaMMHBIN IPOAYKT
«1C: YHuBepcHTET»®, TIO3BOJIAIOMMUI aBTOMATH3MPOBATh YYeT, XpaHEHHeE, 00pa-
00TKy ¥ aHaiIu3 UHPOpMALKUU 00 OCHOBHBIX MPOIIECcaxX BHICIIETO yUeOHOTO 3aBe-
neHus. s mpoeKTUpOBaHUs y4eOHBIX IJIAHOB U pabouuX MporpaMm AUCHUILUINH
IMIPOKO HCMONb3yeTcs IporpaMMHoe obecredenue nabopatopun MMMC®, Tak
KaK B €ro (pyHKIMOHAJl BXOJUT ONpeJeSIeHUe COOTBETCTBUS NMPOEKTUPYEMBIX yueo-
HBIX TUIAHOB TpeOOBaHUSAM (efepalbHBIX T'OCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB. TeM He MeHee YHHBEpCaJlbHOE€ FOTOBOE PELICHHE, MOJTHOCThIO YA0-
BJIETBOPSIONIECE OXKUIAAHUS 00pa30BaTENbHON OpPTraHU3aINH, HAUTH MPAKTHYECKH
HEBO3MOXHO KaK IO NMPUYUHE OTHOCUTENHHON YHMKAJIbHOCTH OpPraHU3allMOHHO-
yIPaBJIEHYECKON CTPYKTYPHl B OM3HEC-TIPOIIECCOB KaX/10i opraHu3anuu odpaso-
BaHUs, TaK W 10 MPUYMHE CJ1a00 MPOTHO3UPYEMOI BEPOSTHOCTH TOSBIICHHST HOBBIX
3a1a4u (CBSI3aHHBIX, HANpUMep, C M3MEHEHHEM HOPMATHBHOM 0a3bl, CaHUTApHO-
AMHUIEMHUOIOTHYECKON CUTyallH, (JOpM OTYETHOCTH U T. I1.). [loaTomy, momMumo
UCTIONB3YIOIIMXCS TOTOBBIX, Ka3aJ0Ch Obl, KOMIUIEKCHBIX PELICHUI aBTOMaTU3aluH,
BY3aM 3a4acTyl0 HEOOXOAMMO UCKATh CITOCOOBI TUOO OMEPaTUBHOTO PACIIMPEHUS
(yHKIMOHAA UCTIOIB3YIOLIET0Cs MPOrPaMMHOTO 00eCTIeYeHUs, TUO0 BHEAPEHHUS
JIOMOJTHUTEIbHBIX aBTOHOMHBIX IIPOTPAMMHBIX NPOJYKTOB.

° 1C: Ymmsepcurer IIPO®. URL: https://solutions.1c.ru/catalog/university-prof (mara 06-
pamienust: 03.11.2022).

® Cospmanue u anamus yuebHbx wianos BO u JT10. URL: https://ww.mmis.ru/programs/plany
(mara o6pamtenus: 03.11.2022).
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B CubupckoM rocyJapCTBEHHOM YHUBEPCUTETE T€OCHUCTEM M TEXHOJIOTHH,
TakK e Kak 1 BO MHOTUX By3ax, Ha MPOTSKEHUU MHOTHX JIET JUIsl aBTOMaTU3aLuu
00pa30oBaTeNbHBIX MPOLIECCOB UCMONB3YETCsl HECKOIBKO MPOTPaMMHBIX PELIeHHNA —
cucrema «1C: [Ipeanpusitue — CI'YI'uT» u psin aBTOHOMHBIX IPOTPaMMHBIX MPO-
IYKTOB M MH(OpMaIMOHHBIX cucTeM. OOl ypoBeHb aBTOMATH3alMKU 00pa3oBa-
TEJIBHBIX TpoleccoB B CHOMPCKOM TOCYAapCTBEHHOM YHHUBEPCHTETE I'€OCHCTEM
Y TEXHOJOTUM 10 cocTosiHUto Ha 2020 r. COOTBETCTBOBAJI CTAaHAAPTHOMY HabOpy
(yHKIMOHAIA TPOTPAMMHBIX KOMIUIEKCOB U CHUCTEM, PELIAroIIUX 3a71a4u o0pa3o-
BaHus [24], omHaKo TyONMPOBaHUE W/WIIM HECOMIOCTABUMOCTh MH(POPMAITUH B JJICK-
TPOHHBIX 0a3axX JaHHBIX, HECOBEPIICHHAS CHCTEMa PacIpeIeIeHUs MpaB JOCTyIIa
N0JIb30BaTeNeH, YaCTUYHOE NepecedeHre (QyHKIIMOHAIa aBTOHOMHBIX CUCTEM IIO-
POXaIH pa3sHOoOOpa3HbIe HECOOTBETCTBUSI.

B cBs3u ¢ 3THM B yucIiie NEpBBIX B X0J1€ HU(PPOBOIl TpaHChopMauu ObLIN
pelleHbl 3a/]aud UHTErpaliy JIEKTPOHHBIX 0a3 JaHHBIX BCEX HCHOJb3YHOIUXCS
B aBTOMaTH3allMd 00pa30BaTENbHBIX OM3HEC-TIPOIECCOB MPOTPAMMHBIX MPOAYK-
TOB, CUCTEMATH3alNK WX (PyHKIHOHANA, a TAKKE MOJICPHHU3AIMH CUCTEMBI pac-
IpeleieHns MpaB J0CTyla y4acTHUKOB 00Opa3oBaTelbHBIX OW3HEC-TIPOLIECCOB
1 3amuThl HHGopmanuu. [lponsBeneH peHHXUHUPUHT 00pa30BaTEIbHBIX OM3HEC-
MPOIIECCOB, IEPECMOTPEHA TEXHOJIOTHS B3AaUMOICUCTBUS CTPYKTYPHBIX ITOJIpa3/ielie-
HUI, BHECEHBI COOTBETCTBYIOIINE U3MEHEHUS B JOKYMEHTALIUIO CUCTEMbl MEHEDK-
MEHTa Ka4yecTBa.

B pe3synbrare ciieoBaHus TPHHIMITY «HE IH(POBH3AIs Tpoliecca, a TPaHC-
(dopmarus ynpaBieHHs KaueCTBOM Mpolieccay (pUCYHOK) peanu3oBaHHas B Cu-
OMPCKOM TOCYJapCTBEHHOM YHHBEPCHUTETE I'€OCHUCTEM W TEXHOJOTHH IHQpoBas
TpaHchopManys HEKOTOPBIX 00pa30BaTENbHBIX MPOIIECCOB UMEET CBOU OTIIMYH-
TEJIbHbIE 0COOEHHOCTH.

K ocobenHoCTSIM 1T POBOIT TpaHChopMaNUy Mpolecca ypaBiIeHHs Kade-
CTBOM JJOKYMEHTAIIMOHHOTO 00ecIieueHHs 00pa30BaTeIbHBIX MPOTPaMM OTHOCHTCS
MOJICPHHU3ALUS BCEH TEXHOJIOTUU JOKYMEHTAIlMOHHOTO olecriedeHus oOpa3oBa-
TEJIBHBIX MporpamMM (y4eOHBIX TUIAHOB, KaJIeHIApHBIX yueOHBIX IpadukoB, pabounx
porpamMM y4eOHBIX TUCIUTUIMH U TPAKTHK, OINEHOYHBIX U METOJAMYECKHX Mate-
puanoB, pabounx MporpaMM BOCIMTAHUsI, KaJleHIApHbBIX IJIAHOB BOCIIUTATEbHON
paboThl, popm aTTecTaK, HHBIX KOMIIOHEHTOB): OT MMPOEKTUPOBAHUS, IKCIIEPTH-
3bI ¥ YTBEPXKJICHUS /IO pa3MeNIeHUs] Ha HH()OPMAIMOHHOM CaifTe W UCIIOJIb30Ba-
HUS IU(POBBIX JAHHBIX B MH()OPMAIIMOHHO-YTIPABIISIOUINX MOAYJISIX M IU(POBBIX
cepBucax. B coznannoM Ha 6aze cucremsl «1C: [Ipennpusitue — CI'YI'uT» mony-
ne «OOpa3oBareibHBIC MPOTPAMMBDy PEANTU30BAaHBl WHCTPYMEHTHI YIPaBICHUS
KauecTBOM pPa3pabOTKH BCEX KOMIIOHEHTOB 00Opa3oBaTENbHBIX Mporpamm, Qop-
MHUPOBaHHS COTIOCTABUMBIX 0a3 JaHHBIX YYCOHBIX IJIAHOB M KaJICHIAPHBIX y4eO-
HBIX IpaMKOB B pa3iMyHbIX (popMaTax, HEOOXOAMMBIX ISl OpPraHM3aLUU BCEX
3TarnoB 00pa3oBaTeNbHOTO Mnporecca. OTIMYUTETHHBIMI 0COOCHHOCTAMU LU(BPO-
BOIl TpaHc]opManuu mporecca SBISIOTCA: pealn3alus HUHCTPYMEHTOB yIpaBiie-
HUS [IPOLIECCOM C PA3TPAHUYEHUEM IIPAB J0OCTyIa U OOpPAaTHOM CBSI3U CPEACTBAMU
«1C: Ilpennpuarune — CI'VI'uT» (MOHUTOPUHI HaaU4us JTOKYMEHTALIMOHHOIO
o0ecrieueHnsT BCEX aKTyallbHBIX, PEai3yeMbIX By30M Ha JaHHBIH MOMEHT 00pa-
30BaTENbHBIX MIPOrpaMM, «JBHXKEHUS» U CTaTyca JOKYMEHTOB; KOHTPOJb Kaue-
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CTBa BCEX KOMIIOHEHTOB 00pa30BaTEIbHBIX MPOrpaMM ¢ IU(PPOBBIMHU MTPOIETypa-
MU 3KCHEpPTH3bl, OOpaTHON CBSI3U MO pe3yJbTaTaM HKCHEPTH3bl, COITIACOBAHUS;
TeHepaluss OTYETOB JUIS MPUHATHUS PEIICHUH MO YJIYUYIISHUIO TMpolecca (Hanpu-
Mep, UCIOJHUTENIbCKON JTUCUUIUIMHBI YYaCTHUKOB IIPOIEcca, KauecTBa JI0KyMEH-
TAllMOHHOTO 00ecnedeHust U Jp.)); MHTErpamus ¢ NporpaMMHBIM OOECIIeYeHUEM
MMMUC, TpaauMOHHO HCHOJB3YIOMUMCS JJs MPOCKTHPOBAHUS y4YEOHBIX IUIa-
HOB; oOecreueHue eJMHCTBa (COMOCTaBUMOCTH) 0a3 TaHHBIX M 3HaHUU BCEX MPO-
IpPaMMHBIX IIPOAYKTOB U CUCTEM, 3ajieiicTBOBaHHBIX B npouecce («1C: IIpenmpus-
tue — CI'YT'uT», nporpammuoe obecrieuenne MMUC, nHPOPMALIMOHHBINA CalT
BYy3a, 3JIEKTPOHHAs HH(OPMALIMOHHO-00pa30BaTeibHas Cpejia By3a).

Ocobennoctu 1M poBoi TpaHchopMaly MpoIecca ynpaBieHHs] KaueCTBOM
MPOMEXXYTOYHOM aTTeCTalluK: MOJEPHHU3AIMS TEXHOIOIUH OPraHU3alluK U IIPOBEICHHS
MIPOMEXYTOUYHOM aTTeCTalluu U IPOEKTHPOBAHNUE UH(DOPMALIMOHHO-YTIPABIISIOIIEH
CHCTEMBI, B KOMIUIEKCE pellaroIeil 3a1aun Ka4eCTBEHHOI0 HH(POPMAI[HIOHHOT'O CO-
IIPOBOXK/ICHUSI IPOMEKYTOUHON aTTecTalu (00ecrneueHre akTyalbHOCTH, JOCTOBEP-
HOCTH, LIEJIOCTHOCTH, PAaBOBOM KOPPEKTHOCTH, aAPECHOCTH, 3aLUThl UH(OpMALH
Ha IUQPPOBBIX U OYMa)KHBIX HOCUTEIISIX), YIPABJICHUS MPOLECCOM IMPOMEKYTOU-
HOW aTTecTanuy (IJIAHUPOBAaHUE, MOHUTOPHHT, B TOM YHCJIE MCTOPHH «JIBHKE-
HUS» JOKYMEHTAIMH), KOHTPOJIS (B TOM YMCJI€ MCHIOIHUTENIBCKON TUCIUIUIMHBI),
TeHepaly OTYETOB JUIsl IPUHSATHS ONEPATUBHBIX U CTPATETUYECKUX PEIICHHUN 110
YIAy4ILICHHIO, MUHUMH3UPYOUIEH PUCKH BOSHUKHOBEHUSI HECOOTBETCTBHH (B TOM
YHCIIe KOPPYNIUOHHBIE PUCKK) B (POPMHPYIOIIEH TOCTOBEPHBINA IH(POBOI clien
oOyuaromuxcs. OTIUUUTENBLHON 0COOEHHOCTHIO TEXHOJIOTUU MH(OPMALMOHHOTO
U TOKYMEHTALIMOHHOTO 00eCIeueHHs MPOMEeXyTOUHOH arTectaiuu B CHOupckom
roCy/1apCTBEHHOM YHUBEPCHUTETE F€OCUCTEM U TEXHOJIOTUH SBISETCS TO, UTO pa3-
IpaHUuYeHbl (PYHKUIUHU JOCTyNAa K PEJaKTUPOBAHMIO (M3MEHEHHUIO) U XPaHEHHIO
uHpOpMAIUK O pe3yibTaTax MPOMEKYTOUHBIX UCHBITAHUNA Ha IUQPPOBBHIX U Oy-
MaXXHbIX HOCHUTENAX, oOecreueHa IOoJIHas MPO3PAayHOCTh XoJa (OpPMHUPOBAHUS
u¢poBOro ciena JUis BCeX YYaCTHUKOB IPOIECCa C OpraHu3aleld B TEXHOIOIH-
YECKOM 1IeT0YKe HECKOJIbKMX TOYEK B3aMMOKOHTPOJISL JOCTOBEPHOCTH MH(pOpMa-
uuM. JlaHHas TEXHOJOTHS MPAKTUYECKH MOJHOCTBHIO CHIDKAET KOPPYILMOHHBIE
PUCKH W PHUCKH YeIIOBEUECKOro (hakTopa, BIMSAIONIME HA KAadyecTBO (IOCTOBEp-
HOCTB) (OpMHPOBaHUS IUPPOBOTO Clea.

Ocob6ennoctu UppoBo TpaHchOopMaIMU MTPoIecca yIpaBICHUS U3AaTeNb-
CKOH nesTenbHOCThI0 CHOMPCKOro rocyJapCTBEHHOTO YHUBEPCHUTETA T€OCHUCTEM
U TEXHOJIOTHH: MOJEpPHM3alMs TEXHOJOTUH B3aUMOJICHCTBUS 3aJ1eiCTBOBAHHBIX
B IIpOLIECCE CTPYKTYPHBIX MOJPA3/EICHUN U MPOEKTUPOBAHUE MH()OPMAIIMIOHHO-
YIpaBJIAIOLIEH CHUCTEMBI, B KOMIUIEKCE pelIarolleil 3ajauu yrnpaBleHUs Ipolec-
COM C pasrpaHHuY€HHEM IIpaB JOCTyIa M pealu3anueil HHCTPYMEHTOB OOpaTHOM
CBSI3U: OT IJIAHMPOBAHUS W3JAHUN J10 Mepelaun U3/1aHus B HAyYHO-TEXHHUUECKYIO
OnOIMOTEKY, OT OLIEHKM KadecTBa Mpoliecca 0 MPUHATHS PELICHUH MO ero yiryyiie-
HHto. CrcTeMa aBTOMaTU3UPYET NPOLENypy pa3paOOTKy IUTaHa U31aHus (C peannsa-
el HHCTPYMEHTOB MO3TAIHOTO — OT Kaeaphl 10 aJMUHUCTPALIMH By3a — COTJIa-
COBAHUs WJIM BO3BpATa 3JIEMEHTOB IJIaHa Ha JOpabOTKY), 00ECTIeunBaeT apeCcHYIO
MIPO3PAYHOCTh CTATyCa M «ABMKEHHSD» PYKONHCH M COMPOBOXKJAIOMIUX JTIOKYMEH-
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TOB (TIepesiaya B peJaKIMOHHO-U3/1aTENILCKUM 0TI, aBTOPCKHUI TIPOCMOTP, Iepeaya
B HAYYHO-TEXHUUYECKYIO OMOIMOTEKY U T. I1.), TEHEPUPYET ONEPATHUBHBIE U UTOTOBBIE
OTYETHI, Kacaroluecs Mpoliecca U3IaTeNbCKOW AeSTEIbHOCTH, UCTIOIHUTENbCKON
JMCIUTUIMHBI YYaCTHUKOB TpOIecca, pa3inyHbIe CTATHUCTHYECKUE OTYETH obec-
MEYEHHOCTH Y4eOHO-MEeTOINYEeCKOM TuTepaTypoil. OCHOBHBIMM OTIMUUTEIbHBIMU
0COOCHHOCTSIMU ITUGPOBOI TpaHChOpMaILIMU TIpoIecca SBIsIeTCS TO, 4To HHDOP-
MallMOHHbIE TTOTOKU MH(POPMAIIMOHHO-YIIPABIISIONIEH CUCTEMbl CUHXPOHU30BAHbI
¢ (PYHKIIMOHUPYIOIIMMH JIOKAJIBHBIMH CUCTEMaMHU HAY4YHO-TEXHUUECKOW OMOIMOTEKH;
COCTaBJICHHUE TIJIaHA W3JAHUN TPOM3BOIUTCS C YYETOM MOIIHOCTH PEIaKIIHOHHO-
U3JaTEIbCKOTO OTJeNa U MOTPeOHOCTHM KOHTHHIEHTa O0ydaromuxcs B y4eOHO-
METOMYECKON JHUTepaType (CUcTeMa MPOU3BOAUT Ha 33/IaHHYIO JaTy aBTOMATH-
YEeCKUH pacyeT KOHTUHTEeHTa OOydaloluXCs, W3YYarollUX 3asBJICHHYIO B IJIaHE
W3JaHNA JUCLHUIUIMHY, YTO 00ECIIEYNBACTCS 3a CUET UCIOIb30BAHUS HHPOPMALIUU
13 IUQPPOBBIX 0a3 MaHHBIX M 3HAHUN y4yeOHBIX IUIAHOB W KOHTHHIEHTa 00ydaro-
IIUXCS); pealn30BaHbl MHCTPYMEHTHI MOHUTOPHHIA JABIKCHUS JOKYMEHTAIIWH,
BU3yaJIbHBIE HHCTPYMEHTHI IpECHOTO HAIIOMHHAHUS BCEM YYacTHUKAM Iporiecca
O CpOKaxX OCHOBHBIX JTalOB pealM3alliM IUIaHA W3JaHUS (HampuMmep, CpoKax
IIPEIOCTABJICHUS PYKOIIUCEH U T. I1.).

Ocob6enHoctu 1M(ppoBoi TpaHchHopMaK mpolecca YIpaBiaeHUs ayJuTop-
HBIMH pecypcaMu: NMPOCKTHUPOBAHUE CUCTEMbI yIpaBICHUS, B KOMIUIEKCE peau-
3yIOMIeH 3aJjauM y4eTa, MaclopTH3aIMK, MPOTHO3a 3arpyKEHHOCTH ayJUTOpPUH,
TUTAHUPOBAHUS X HCIIONB30BaHUsI (B paMKaxX paclycaHusl Y4eOHbIX 3aHSATHIA U BOC-
MUTATENBHBIX MEPOTIPUSATHI ), MOHUTOPUHTA U OLEHKU 3(P(HEeKTUBHOCTH UCIIONb30Ba-
HUS ayJUTOPHOTO (POH/IA, a TaKKe (POPMHUPYIOIIEH CUCTEMY OTYETOB, HEOOXOAUMBIX
JUTSL IPUHSTHS PEIICHUH 10 TTOBBIIICHUIO KaYeCTBa MCTIOIh30BAHUS ayJUTOPHBIX
pecypcoB. OCHOBHBIMU OTIUYUTEIBHBIMU OCOOCHHOCTSIMU peasin3oBaHHON B Cu-
OMPCKOM TOCYJapCTBEHHOM YHUBEPCHUTETE N'€OCHCTEM M TEXHOJOTHH nudpoBoin
TpaHchopMalMu Mpolecca YIpaBleHUs ayAUTOPHBIMUA pecypcaMu CTalld: HaJH-
yre nU(POBOTro cepBrca «AHAIU3ATOP YUYEOHBIX IJIAHOBY, IMO3BOJISIOLIETO IIEH-
TPaJM30BaHHO YINPABIATH MPOCKTHPOBAHWEM YUYEOHBIX IIJIAHOB HAa YpOBHE By3a
C LIEJbI0 CUCTEMAaTU3allMK OT/JENIBbHBIX 3JEMEHTOB, BIMAIONIMX B MEPCIEKTUBE Ha
TOTOJIOTHIO ¥ Pa3MEPHOCTh Y4eOHBIX MOTOKOB; (hopMHpoBaHUe UPPOBBIX 3aIBOK
Ha pacrucaHue yueOHBIX 3aHATHIA, BKIIOYAIOIIEe YACTHYHBIN NMIOPT HH(OpMaIun
n3 mudpoBor yueOHON Harpy3ku kadeap, odecnieueHue kadeapam U IUcreTdep-
CKOM ciy»0e Ha sTane popmupoBaHUs HU(POBBIX 3asIBOK HA paclucaHUe JOCTY-
na K MUQPOBLIM MacHopTaM ayAUTOPHIL; K aKTyalbHON MH(OpPMAIHH O MPOTHO3-
HOW O BY3y 3arpy’>kK€HHOCTH ayJUTOPUN W WHAUBUIAYAIbHOW 3arpyKEHHOCTH
npernonaBateneil. Taxke OTIMYUTENTHHOH OCOOCHHOCTBIO SIBIISIETCS MCIOJIB30Ba-
HUE aBTOPCKUX MOJENEH: MaTeMaTHYeCKUX MOJIele ONTUMU3AINH YIeOHBIX TO-
TOKOB M KO3 (UIMEHTAa CMEHHOCTH YUEOHBIX 3aHATHH, TIPOTHO3a 3arPYKEHHOCTH
ayJUTOpUH, HEYETKUX MOAeNei OIeHKH 3(()EKTUBHOCTH HMCIIOJIB30BaHHS ayIu-
TOPHBIX pecypcos [6].

Ocobennoctu 1uppoBoil TpaHchopMaIy mporecca yrnpaBieHHs y4eOHON
Harpy3Koi: MPOEKTUPOBAHUE CUCTEMBI yIPABICHUS, B KOMILIEKCE pPeamu3yIomie
3a/1a9M y4eTa, TUIaHUPOBAaHHs, MOHUTOPUHTA M OLICHKHU BBHITTOJIHEHUS Y4eOHOW Harpys-
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KU TI0 BY3Yy, 10 KadeapaM, HHIUBUIYyaTbHONW y4eOHOW Harpysku, oOiamaromiei
(YHKIIMOHAJIOM YIpPaBJICHHUS KaueCTBOM ILJIAHUPOBAHUS y4eOHBIX 3aHATUH (pac-
MHACaHUs), a TAKKe POPMHUPYIOIIEH CHCTEMY OTYETOB, HEOOXOIUMBIX VISl TIPUHSI-
TUSl pEIICHUI MO yiIydleHuto mporecca. CucreMa OCyIIECTBISET aBTOMAaTHYe-
CKyI0 TeHepalMio y4eOHOM Harpy3ku 1o By3y, Kadeapam (oOmiel, B paspese
¢bopM oOyueHus, B pazpese NIperojaaBaresneil), HHAUBUIyaIbHON Harpy3KH Ipe-
nojaBaTeneil (MHAMBHIYadbHOro IiaHa). OCHOBHBIMH OTJIMYUTEIBHBIMU OCO-
OCHHOCTSIMU peanu30BaHHONW B CHOUPCKOM rocyJapCTBEHHOM YHUBEPCUTETE Ieo-
CHCTEM U TEXHOJIOTHI 1u(ppOBOI TpaHchopMaLuK Mpolecca yrpaBieHus: y4eOHOH
HaArpy3KoW CTalu: HaJudue HUPPOBBIX CEPBUCOB «AHAIM3ATOP YUEOHBIX TJIAHOBY,
«[Ipuka3 o 3aKperuIeHUH JAUCIUILIMH 32 Kadeapamm» U «3asBKa Ha paclHcaHue
y4eOHBIX 3aHATHUID ¢ HHCTPYMEHTaMM OLICHKH KauecTBa pacupeiesncHus yueOHon
Harpy3kH 1o kadeape u NporHO3HOM 3arpy>KEHHOCTH ayIMTOPUH.

Ocobennoctr 1rpoBoi TpaHchHOpMAIH TIPOIIECCa YIIPABICHHS HCIIOTHUTEITh-
CKOM JTUCIIMIUIMHON YYaCTHUKOB 00pa30BaTENIbHBIX OM3HEC-TIPOLIECCOB: MPOEKTUPO-
BaHue udposoro «Kanennapss ucromHUTeNs» (Kak 3JeMeHTa TaiM-MEHEKMEHTA),
B KOMIUIEKCE PEaIM3yIOLIEro IUIAHUPOBAHUE, YUET, MOHUTOPUHI KauecTBa MCIOIHE-
HUSI QIPECHBIX MEPOIIPHUATHH, 3a]1a4, pEIICHUI KOJUIETHAIBHBIX opraHoB. B «Ka-
JeHJape HUCIOJHUTEND» JUIsl aJMHUHHUCTPALMU M COOTBETCTBYIOLIMX KJIacTEpPOB
0JIb30BaTENeH pealn30BaHbl a/IpecHble BU3yalbHbIE MHCTPYMEHTHI HAIOMUHAHUS,
o0Jeryaromniye mponeaypsl MIaHUPOBAHUS TOTHOTO WIIM YACTUYHOTO HCTIOTHEHHS
MEPOIPHUATHI, a TaK)Ke aJpeCHble HHCTPYMEHTHI MOHUTOPUHTA MCIIOJHUTEIHCKOM
mucnuIuinHbL. «KaneHmaph JTWYHBIX 33aHWNY — aHAJOTHYHBIA TIEPCOHATH3HPO-
BaHHBI MHCTPYMEHT IUJIAHUPOBAHUS JHYHBIX MEPONPHUATHA C MHCTPYMEHTAMHU
HATlOMWHAHWSI, MOHUTOPHHTA MCIIOJIHEHHUSI ¥ ()OPMHUPOBAHUS OTYETHOCTH TIO HC-
MIOJTHEHHBIM MEPOTIPUSATHSIM.

Ocobennoctu MdpoBoii TpaHchoOpMaIuu MpoLiecca yIpaBIeHUs] CUCTEMON
JIOKaJbHBIX HOPMATHUBHBIX aKTOB: MPOEKTHPOBAHME TEXHOJIOTUU YIIPABICHHS JIO-
KaJbHBIMH HOPMAaTHUBHBIMU aKTaMH, pEAJM3YIOIIel IPOLECcChl COIJIACOBAHUS,
YTBEPIKIICHUSI, PETUCTPAINH, O3HAKOMJICHHS, Pa3MEIIeHHs, MOHUTOPUHTA aKTy-
QJIBHOCTU U HETIPOTUBOPEYMBOCTH, pa3rpaHUUEHHs MIPaB AOCTyIa, UMEoIed HH-
CTpyMEHTHI 00paTHOM cBs3H. [loMUMO cTaHIAPTHBIX HHCTPYMEHTOB CUCTEM DJIEK-
TPOHHOTO JJOKYMEHTOOOOPOTa, TAKMX KaK COTJIACOBAHUE, PETUCTPALIUS U aIPECHOE
O3HaKOMJIEHHE C JOKYMEHTaMH, HU(POBOU >KypHaNl JIOKaIbHBIX HOPMATHUBHBIX
aKTOB COJICP)KUT JaHHBIC, KOTOPHIE MO3BOJISIOT OTCIICKHBATH AKTYAIbHOCTh U He-
MIPOTHUBOPEYMBOCTh JIOKAJIHHBIX HOPMATUBHBIX aKTOB (HOPMATHUBHBIE IOKYMEHTHI,
Ha KOTOPBIE€ CChUIACTCS JIOKAJIbHBIM HOPMATHUBHBIN aKT, CPOK JIEUCTBUSA JIOKAIbHO-
r0 HOPMATHBHOTO aKTa). JIniam, OTBEYAIOIINM 32 yIpaBJICHUE JIOKATbHBIMHA HOP-
MaTUBHBIMH aKTaMH, CUCTEMA MPECTABIACT HH(GOPMALIUIO O TIEpEeYHE JTOKAIbHBIX
aKTOB, B OTHOILIEHHH KOTOPHIX HEOOXOAMMO MPHUHATH PEIIeHHE 00 aKTyalTu3aIiu
(HammpuMep, B CiIy4ae U3MEHEHUS BHEIIHUX WM JIOKAJIbHBIX HOPMATHUBHBIX JTOKY-
MEHTOB, Ha KOTOPbIE OHH CCHUIAIOTCS, JINOO 10 UCTEUEHUH UX CPOKa ACHCTBUSA).

3axmouenue. [{udposas Tpanchopmarus ynpasieHus: kKauecTBoM o0pas3o-
BaTEJIbHBIX OHM3HEC-TIPOIIeCCOB peanu3yercs B CHOMPCKOM TOCYJapcTBEHHOM YHU-
BepcuteTe reocucteM u TexHosoruit ¢ 2020 r. B HacTosuii MOMEHT OCHOBHBIC
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oOpa3oBarenbHbIe ON3HEC-TIPOLIECCHI By3a CTAHAAPTU3NPOBAHBI, COOTBETCTBYIOIIUE
U(pPOBBIE CEPBUCHI U CUCTEMBI YIIPABJICHHUS pa3padOTaHbl, BHEIPEHBI U YCIICITHO
UCHOJB3YIOTCA. B pamMKkax MHCTPYMEHTOB CHCTEMbl MEHEJKMEHTAa KauecTBa By3a
BBITIOJTHSAETCS TIOCTOSTHHBI MOHUTOPUHT 3()(EKTUBHOCTH MPOBOAUMON LU(pPOBU3a-
LI1H, BBISABJISAIOTCS TIEPBOOYEPE/IHBIE U JOITOCPOYHBIE IEPCIIEKTUBHBIC HAIIPABICHHS.

B pesynbrate uudpoBoit TpaHchopmanuu ynpapieHus KauecTBOM oOpa-
30BaTeNbHBIX OM3HEC-NPOLIECCOB OTMEUYEHO IOBBIIICHUE LIENEBbIX MOKa3aTenen
1 3ppexTuBHOCTH 00pa30BaTENbHON AEATENBHOCTH 32 CUET: UCKIIOYEHUS HEBOC-
TpeOOBaHHBIX WM AyOJUPYIOMIUX APYT ApYyra MpoLecCoB, ONTUMU3ALUU B3aUMO-
JICMCTBUS Pa3IMYHBIX CTPYKTYPHBIX TOJpa3IelIeHH B paMKax 00pa30BaTeIbHBIX
Ou3Hec-TpoleccoB, oOecneueHus] MPO3PAYHOCTU JOCTHIKEHUS LIEJIeBBIX MOKa3a-
TEJICH W MOBBIIICHUS MPEICKa3yeMOCTH Pe3yJIbTaTOB, BBISBICHUS BO3MOKHOCTEH
JUIsl LIeJICHANPaBICHHOTO ONEPAaTUBHOTO WU/WIM CTPATETHYECKOTO YIy4IIeHHUs 00-
pa3oBaTebHBIX OU3HEC-TIPOIIECCOB.

Hcxons n3 ananuza myOiaMKanuid, OCBEIIAIONIUX BOIPOCH OIbITa IIUPPOBOH
TpaHchopMaIu B CUCTeME 00pa30BaHMsl, TUIHOTO OMbITa MUGPOBOM TpaHChHOP-
MaluM psga oopazoBaTelbHbIX On3Hec-mpoleccoB B CHOMPCKOM rocyaapcTBEH-
HOM YHHBEPCHUTETE T€OCHCTEM M TEXHOJIOTHH, a TaKKe OIbITa WH(POPMATH3ALUN
U aBTOMaTHU3alMu 00pa30BaTEeNbHBIX OM3HEC-TIPOLIECCOB B APYIHMX OpPraHU3aIMIX
00pa3oBaHUsl, CACTaHBI CIEAYIONINE BBIBOIBI.

1. lludposyro TpanchopMaio 00pa30BaTEILHOIO YUPEKICHNUS PEKOMEH-
JyeTcsl pacCMaTpUBaTh KakK ATaIl 3BOIONNN HH()OpMATH3AINN, MAaKCUMAIIBHO CO-
XPaHSIOMKN U pa3BUBAIOIINN MOJI0KUTENbHBIE PE3YIbTaThl HHPOPMATU3ALIUH.

2. Ucrionp30oBaHne MPUHIUIIOB MPOIECCHOTO MOAXOMa, CTaHIApTH3AIUU
U JOKYMEHTHUPOBAHHS MPOLIECCOB (HANpUMep, B PAMKax CHCTEMbl MEHEIKMEHTa
KayecTBa J100 Ha YPOBHE JIOKAJTLHBIX HOPMAaTHBHBIX aKTOB 00pa30BaTELHON Op-
raHW3alMU) 3HAYUTEIbHO YIPOILAET MOHMMAaHUE CYIIHOCTH LU(POBOM TpaHc-
(dbopmanmu opraHu3au 00pa3oBaHus, ONpeAeTICHHE TIeNTN 1 3a/1ad.

3. OHUMH U3 OCHOBHBIX 3a]a4 HU(PPOBON TpaHCHOpPMALIUHU TOJKHBI OBITh
COBEpPILICHCTBOBAHKE, MOCTOSHHOE YIyYIIEHHE AEATEIbHOCTH 00pa3oBaTeIbHOM
OpraHM3alMy, ONTUMH3ALUS MPOLEAYp JOCTHKEHUS ee LEeNEeBbIX MoKa3aTelleH,
NpeayNpeKACHNE BOZHUKHOBEHUS PA3JIMYHBIX HECOOTBETCTBUIA, MOBBIIICHUE Ka-
YyecTBa YIpaBleHHsI OM3HEC-TIPOLIECCaMU.

4. Iludposas TpanchopMaIus J0HKHA MPEIONIAraTh TPAHCPOPMAIHIO YIIPaB-
JIeHHsI Ka4eCTBOM IPOLIECCOB, a HE MPOCTO HU(PPOBU3ALMIO ITPOLIECCOB.

5. EnuHcTBO 1IMQpoBHIX 0a3 JaHHBIX M 3HAHUK KOPIOpaTHBHON MH(pOpMa-
LIUOHHO-YTIPABJIAIOIIEH CUCTEMBI U BCEX 3aJIeHCTBOBAHHBIX B MPOLIECCAX JIOKAIBHBIX
MPOTPaMMHBIX MPOJYKTOB U CUCTEM — OCHOBHOM MPUHIUN IU(POBON TpaHchop-
MaliM, OpUEHTUPOBAHHOI Ha HETIPEPhIBHOE YIIyUlIEHHUE.

6. [ToBeimenne mudppPoBOI KyIbTyphl KOJJICKTHBA 00Pa30BaTEILHOTO yUpe-
KJIEHUS 1 00yUaIOLIMXCsl, MTOJHAs MOAJEPKKa MPOLEecCOB LHU(POBU3ALUH ITEPBBIM
PYKOBOJIUTENIEM — OJITHM M3 OCHOBOIIOJIAralOIIUX (DaKTOPOB ycriexa MpeoJOTICHHUS
COIIPOTHBIICHUS BHEJPSIEMBIM HOBIIIECTBAM.

[Ipoteccrl M poBHU3aIIMK B OpraHU3alMIX 00pa30BaHUs IOJDKHBI OBITH HE-
MPEPBIBHBIMU, YUUTHIBATh MOCTOSHHO MEHSIOLINECS BHEIIHNE U BHYTPEHHHE BbI-
30BBI U OXKHJIAHHS CUCTEMBI 00pa30BaHuUs M OOIIECTBA.
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AuHoTamms. [locmanoska npobnemvi. B ycloBHAX Hay4HO-TEXHOJIOTHYECKOTO Pa3BUTHS
CTpaHbI, peal3aiiy (eneparbHOro SKCIIEPUMEHTA 110 Pa3BUTHIO MU(POBBIX 00pa3oBaTebHBIX CPe,
BBE/ICHHUSI HOBBIX MMPABOBBIX PEKUMOB [U(PPOBBIX TpaHCc(hOpMAaLUii OTpacieii, B TOM 4ncie odpa-
30BaHMUS, AKTYAJIM3UPYIOTCSI BOIPOCHI (hYHIAMEHTAIBHBIX M IPUKIAIHBIX Pa3pabOTOK Meaaroru-
YECKOH aHTPONOJIOTUH M IUJAKTHKY MU(PPOBBIX 00pa3oBaTENIBbHBIX CPeA. AKTYaJbHBIMU CTaHO-
BATCSL pa3pabOTKH 3KCIIEPTHOTO HHCTPYMEHTAPHSI OLICHKH Pa3BHBAOIIET0 (DYHKIMOHANA ITIU(POBBIX
oOpazoBarenbHbIX cpen. Llenp uccnenoBanms — aHamu3 MEGPOBBIX CPEICTB MEIATOTHICSCKOM Jes-
TEJILHOCTH, CUCTEMATH3aIMs M3MCHEHNH TMIaKTHYECKUX MPHHLMIIOB. Memoodonoaus. AHanu3 pas-
BUTHS JIUIAKTHKH, TIEArOTHYECKON aHTPOIMOJIOIUH B YCIOBHUSIX HCIOJIb30BAHUS IU(PPOBBIX IH-
JAKTHYIECKHUX CPEICTB OCHOBAH HA M3yYeHUH HU(POBBIX 00pa30BaTENbHBIX CPEll, CO3IAHHBIX B XOJIE
(henepanbHOTO dKCTIeprMeHTa. V3ydeHne npuMeHsIeMbIX MefaroraMu HUQPOBBIX TUIAKTHUECKUX
CPE/ICTB OPraHU30BaHO B XOJIE FOJMYHOTO MEXPErHOHAIIBHOTO BeOuHapa Poccuiickoil akajieMun
obpazoBanws. [1o MeTomoI0rHMH UCCIEIOBAaHUS TPEOOBAHHS K MOATOTOBKE JIOKIIAJIOB YYACTHUKAMHE
BeOMHApOB OCHOBBIBAJIMCH HA METOJIE CTPYKTYPUPOBAaHHOTO MHTEPBBIO. Pesyibmamul. OXapakTe-
PHU30BaHbI (prHTI/IpBI U3MCHCHUS NUIAKTUKU U nenaronzmecrcoﬁ AHTPOIIOJIOTHH B YCJIOBUAX ]_II/I(b—
POBBIX 00pa30BaTENBHBIX CPEA. BBIABICHBI CYNTHOCTHRIC H3MEHEHUS B MPAKTUKE ITE1arOrHueCKOi
JeSITeNIbHOCTH, CII0CO0axX OpraHHu3ali 00pa30BaTEeNbHOTO MPOIIECCa, CII0C00axX KOHCTPYHPOBAHHUS
B3aUMOJICHCTBUS YYACTHUKOB 00PA30BaTeIIbHBIX OTHOIICHUH. Pe3ybTarsl, MPeCTaBIeHHbIC B IMy0-
JIMKAIWH, SBISIOTCS 3HAYMMBIME JUTSI PA3BUTHSI METOJIONIOTUH COBPEMEHHOM JUIAKTUKY U Te/a-
TOTHYECKOI aHTPOIOJIOTHU W TEOPUH U TIPAKTHKHU SKCIIEPTU3BI B 0OPA30BAHUM B ACIIEKTE OLCHKH
pa3BHBaroOIIero PyHKIMOHATA U(PPOBLIX 00PA30BATENBHBIX Cpell. 3axmoueHue. JIns OleHKH pe-
3yJIbTAaTOB (penepabHOrO SKCIEPUMEHTa MO BHEAPSHHIO (POBBIX 00pa30BaTENbHBIX Cpe He-
00X0/IMMa anpoOUpPOBaHHAS METOJIMKA SKCIICPTH3bI Pa3BUBAIONIECTO (DYHKIIMOHANA U(POBBIX 00-
pa30BaTENBHBIX CPEI.

KaioueBsbie ciioBa: nupoBble TUIAKTHYCCKHE CPEACTBA, CTAHAAPT TUPPOBOI oOpa-
30BaTEJILHOM CPEJIbl, SKCIIEPTH3a B 00pa30BaHNH, MEXAUCIUILTMHAPHBINA TIOIXO0/

© Ararosa O.A., 2023
This work is licensed under a Creative Commons Attribution 4.0 International License
s https://creativecommons.org/licenses/by-nc/4.0/legalcode

176 DIGITAL EDUCATIONAL ENVIRONMENT


https://orcid.org/0000-0003-3004-8067

Aeamosa O.A. Bectuuk PYIH. Cepus: Unpopmatuszamus obpasoBanmst. 2023. T. 20. Ne 2. C. 176-197

Baarogapaoctn m ¢uHaHcupoBaHMe. lccienoBaHUE BBINOJHEHO MO TPOEKTY
Ne 19-29-14016, koTophlii peanu3yeTcs Npu (PUHAHCOBOW Mojanepkke Poccuiickoro ¢onma
(dyHIaMEHTANBHBIX UCCIICTOBAHHH.

Hcropus craThu: MoCTyNnwIa B pefakiuio 26 nexadps 2022 r.; nopaboTaHa mocie pe-
naktupoBanus 2 despais 2023 r.; npuHsTa K myosmkanuu 27 despans 2023 r.

Jus uutupoanusi: Aeamosa O.A. JIMIAKTUKA U TIEJaATOTHYECKAst aHTPOIOJIOTHSI ITU-
POBBIX 0Opa3oBarenbHBIX cpen // BectHuk Poccuiickoro yHuBepcurera ApyxObl HapoaoB. Cepus:
HNudopmartuszanns odbpazosanms. 2023. T. 20. Ne 2. C. 176-197. http://doi.org/10.22363/2312-
8631-2023-20-2-176-197

Didactics and pedagogical anthropology
of digital educational environments

Olga A. Agatova

Russian Academy of Education, Moscow, Russian Federation
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Abstract. Problem statement. In the context of the scientific and technological develop-
ment of the country, the implementation of the federal experiment on the development of digital
educational environments, the introduction of new legal regimes for digital transformations of
industries, including education, the issues of fundamental and applied developments in peda-
gogical anthropology and didactics of digital educational environments are being updated.
The development of expert tools for assessing the developing functionality of digital educa-
tional environments is becoming relevant. The aim of the study is to analyze digital means of
pedagogical activity, to systematize changes in didactic principles. Methodology. Analysis of
the development of didactics, pedagogical anthropology in the context of the use of digital
didactic tools is based on the study of digital educational environments created during
the federal experiment. The study of digital didactic tools used by teachers was organized during
the annual interregional webinar of the Russian Academy of Education. According to the re-
search methodology, the requirements for the preparation of reports by webinar participants
were based on the structured interview method. Results. The frontiers of changes in didactics
and pedagogical anthropology in the conditions of digital educational environments are characte-
rized. Essential changes in the practice of pedagogical activity, ways of organizing the educa-
tional process, ways of constructing the interaction of participants in educational relations
are revealed. The results presented in the publication are significant for the development of
the methodology of modern didactics and pedagogical anthropology and the theory and prac-
tice of expertise in education in terms of assessing the developmental functionality of digital
educational environments. Conclusion. To evaluate the results of the federal experiment on
the introduction of digital educational environments, a proven methodology for the examina-
tion of the developing functionality of digital educational environments is needed.

Keywords: digital didactic tools, digital educational environment standard, expertise in
education, interdisciplinary approach
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IMocranoBKka npodieMsl. VlHTeHCHBHOE pa3BUTHE IM(POBBIX 00pa30BaTEIIb-
HBIX cpesl 00YCIOBIEHO CIOKUBLUIMMUCS YCIOBUSIMH LU(POBON TpaHCHOpMaLUU
00pa3z0BaHus ¥ HOBBLIMU IIPABOBHIMHU peskuMamu’. BmecTe ¢ TeM qupakTuka mug-
POBBIX 00pa30BaTENbHBIX CPE/l pa3BUTA HEOCTATOYHO B KOHTEKCTE MHTEHCUBHOMN
uuppoBU3aLUN, U3MEHEHHSI aHTPOIIOJIOTHYECKUX MPEICTaBICHUNA O «JIMYHOCTH,
pacuupeHHo 1udpoBBIMHU cpeacTBamm» [1].

3aa4yn ucciae10BaHus:

1) paccMoTpeTh pUMEHEHHE TUPPOBBIX 00pa30BATEIbHBIX HHCTPYMECHTOB
B JI€ATEIbHOCTU IEaroroB IIKOJ — YYaCTHUKOB (elepalbHOr0 3KCIIEpUMEHTA
BHEAPEHMS LIeJIeBOI Mosienu UG poBoi 00pa3oBaTeNIbHON Cpebl;

2) mpoaHAIM3UPOBATh YCIIOBUS M METO/IbI HCIIOJIb30BAaHMS TIeJaroramMmu 1ugpo-
BBIX MHCTPYMEHTOB B 00pa3oBaTeIbHOM IpoOIecce, IIPU KOTOPhIX OHU obecredar
pacCUIUPUTENIbHBINA XapaKTep TUIAKTUKY;

3) cTpykTypupoBaTh 0a30BbIC XaPAKTEPUCTUKU AUIAKTHUECKOW CHUCTEMBI,
KOTOpasi B COBPEMEHHBIX YCIOBHUSAX OOecreunBaeT pa3BuBaroliee oopa3oBaHue
B 1K(poBOi 00pa3oBaTeNbHON cpeie.

[enp uccnenoBaHusl — aHATIU3 MEJArOTUHUeCcKOil AeATeIbHOCTH, CUCTeMaTH3a-
U] U3MEHEHUH TeAarorndecKuX CPeACTB OOyUeHUsSI B YCIOBUAX ITUPPOBBIX 00-
pa30BaTENbHBIX CPE/I.

MetonoJsiorus. B uccienoBanuu NpuHSIN y4acTUE NEAAroru — y4aCTHUKHU
enepanbHOrO IKCIIEpUMEHTA 110 BHEIPEHMIO IMU(POBEIX 00pa30BaTeNbHBIX Cpef’,
a TaKXe MeJaroru UIKOJ PEruoHOB, ¢ KOTOPHIMU MUHUCTEPCTBOM IIPOCBEUICHUS
MOANKCAaHbl KOHIECCHOHAIbHBIE COTJIAIICHHS] Ha 3aKyNKy OOOpYyAOBaHMS IS
pasBuTHs 1MQPOBOI 00pa3zoBaTenbHON cpedpl: IlepMcknii kpait®, MockoBckas
obnacte?, Anraiickuii Kpa1715, HoBocubupckas o6macte®, SAmano-Henerkuii as-

! depepanppni 3axkon Ne 258-03 ot 31 mromsa 2020 r. «O6 KCIIEPHMMEHTAIBHBIX HPABOBBIX
pexxrMax B cepe 1 poBbx MHHOBaIMA B Poccriickoit deneparmmy; [Tocranosnenne [IpaBuTenscTa
Poccutickoit @ezneparuu ot 7 gexadpst 2020 r. «O HpoBeaCHUH SKCIICPUMEHTA 10 BHEAPEHHUIO 1U(pPO-
BOHM oOpasoBarenbHOl cpenpl»; [Iprkaz MunucreperBa npocsemieHust Poccuiickoit ®enepaiym ot
22 nexabpst 2020 r. Ne 461 «O6 yrBepkaeruu [lopsiaka otoopa cyosekroB Poccuiickoit @enepariuy,
Ha TEPPUTOPHUH KOTOPBIX MPOBOAUTCS KCIIEPHMEHT I10 BHEIPEHHUIO LI(POBOI 00pa3oBaTENbHON Cpe/Ibh».

2 Tlpukas Munucrepctsa npocseinenns Poccuiickoit ®enepaunn Ne 461 ot 22 nexabdps
2020 r. «O06 ytepxaenun [lopsinka otdopa cyonrekToB Poccuiickoit deaepanyu, Ha TEPPUTOPUH
KOTOPBIX ITPOBOANTCS IKCIIEPUMEHT 110 BHEPEHHIO IIM(POBOI 00pa3oBaTesIbHOM Cpeb».

3 Dnextponnas nepmckas obpasosarensHas cucrema (TIOC). URL: https://school.permkrai.ru/
(mara obpamenus: 10.12.2022).

4 Lngposas obpazoparensHas cpena Mockosekoit o6macti. URL: https:/mosreg.physicon.ru/
(mata obpamenns: 10.12.2022).

° udposoe obpazosanue Anraiickoro kpas. URL: https:/digital.edu22.info/ (mara oGpa-
menus: 10.12.2022).

® Iludposas obpaszoBaTenbHas cpeaa — OTKphITas oOpasoBaTenbHas ceTh HoBocubupckoit
o6nactu. URL: https://edu54.ru/projects/sos/ (nara oopamienus: 10.12.2022).
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ToHOMHBIN okpyr’, TiomeHnckas o6aacTh®, XanTei-MaHcuiickuif aBTOHOMHBIH
okpyr — FOrpa®.

Y4acTHUKU HCCleOBaHUS OBUIM TMpPHUIVIALIEHbl B KayecTBE JOKJIAIUMKOB
Ha MEXPErMOHAJIbHBIN Hay4YHO-TIpaKTHYecKuil BeOuHap Poccuiickoll akajgeMuu
obpazoBanus «l{udpoas o6pazoBaTenpHas cpena sl pa3BUTHUS YesloBekay. Jlo-
KJIaJIbl TIPEACTABISUIMCH 0 MeToauKe «360°», B popme CTpyKTypUpPOBAHHOTO MH-
TEPBBIO:

1. Ha xakoii iudpoBoii 006pa3oBaTenbHOM maTgopme opraHusyercs: o0paso-
BaTeJIbHAs 1€ATEIIbHOCTh?

2. KakoBa cTpyKTypa 3J1eMEeHTOB IU(PPOBOH 00pa3oBaTeIbHON Cpeabl?

3. Kak u xakoi udpoBoil 00pa3oBaTENbHBII KOHTEHT HCIIOJIB3YETCs TIPH
opraHu3anuu o0pa3zoBaHus B IUPPOBOK 00pa3oBaTebHON cpeie?

4. Kakue 1mudpoBbeie 0Opa3oBaTeIbHbIE TEXHOJIOTHH, ITU(POBBIE CpencTBa
Y CEpBUCHI HCIIOJIb3YIOTCS MI€AaroraMu i OpraHu3aniu o0pa3oBaHus?

5. Kak u kakue pe3ynpTaTbl OCBOCHHS 00pa30BaTeIbHBIX MPOTrPaMM OLICHU-
BaloTCs B U(poBOil 0OpazoBaTenbHOI cpene?

6. Kak u ¢ xakumMu 00pa3oBaTeNbHBIMH, JTUYHOCTHBIMH, KOTHUTHBHBIMU
JTaHHBIMU paboTaeT y4uTelb, NeAaror JOMOJIHUTEILHOIO0 00pa30BaHUs MpU aHa-
nau3e o0pa30BaTENbHON YCHEIIHOCTH, JIMYHOCTHOM M COLMAJIbHOW YCHEIIHOCTH
LIKOJIbHUKA?

7. Kak ¥ K KakuM JIJaHHBIM 00pa3zoBaTeIbHBIX PE3YyIbTaTOB — JINYHOCTHBIX,
MIPEIMETHBIX, METAPEAMETHBIX — UMEET JIOCTYTI YUYEHHK, €r0 POIUTENHN?

8. Kak xoHBepTHpYyIOTCS 00pazoBaTeNbHBIE PE3YJbTAThL, B (hOpMe KaKOi
nepenayy JaHHBIX MPU Mepexo/ie Ha CIeAYIOUIYI0 CTyleHb 00y4YeHMs, IPU B3au-
MoO3aueTax pe3yJbTaTOB OOIIEro M JOMOJIHUTEILHOIO 00pa3oBaHus?

9. Kakue pa3BuBaromume BO3MOKHOCTH MPETOCTABISIET YEIOBEKY (YUCHHUKY,
YUUTENI0, pOAUTEN0) IudpoBas obpa3zoBareibHas cpena, nudposas obpa3oBa-
TenpHas wiargopma? KakoBel BO3SMOKHOCTH JIJIs1 y4eOHOM, MPOEKTHOM, HCCIIen0-
BaTEIbCKOM JeSITEIbHOCTH, pedUIeKCHU U aHajIu3a 00pa30BaTENIbHBIX PE3YyJIbTATOB,
OJIMMITHATHBIX JOCTHKEHUH, peann3anui HHANBUAYaTIbHBIX 00pa30BaTEIbHBIX
TpaeKkTopuil, MpopuIbHOro 00opa3zoBaHus?

10. Kakue ymeHus, KOMIETEHIIMA HEOOX0AUMO pa3BUBaTh Y 00ydaroIMXCs,
Me1aroroB, poauTeneil s Hauboee NPOIYKTUBHOM JEsTeIbHOCTH B IUPPOBOH
oOpazoBarenbHOM cpene?

11. Kakue uudpoBbie cpencTBa U CEPBUCH! MMO3BONISIIOT MPOAYKTUBHO KOH-
CTpYyUpOBaTh B3aUMOJIEUCTBHE YUaCTHUKOB 00Pa30BaTENbHBIX OTHOIIEHUHN?

12. Yro, Ha Bam B3rJIsA], HEOOXOIUMO YCOBEPIIEHCTBOBATH B ITU(PpOBOIT 00-
pa3oBaTeNbHON cpefie (IMOMOJHUTh €€ CTPYKTYpy HIJIM HOBBIE DPa3BHUBAIOIIHE
(GYHKIMN) JUTS HAWUTy4IIed OpraHu3aliy pa3BUBAIOIIEro 00pa3oBaHus YenoBeka?

" Iudposas obpaszosarenbHas cpena SIMamo-HeHEIKoro aBTOHOMHOTO OKpyra — 00JaKo
suanmit. URL: https://yanao.imumk.ru/ (nata o6pamenus: 10.12.2022).

8 Cucrema  anekrponHoro obyuenus (CDO) Tiomenckoit obmactu. URL:
https://edu.admtyumen.ru/index.php (mara o6pamienus: 10.12.2022).

® Iugposas obpasosarenbHas miathpopma XaHTb-MaHCHIICKOro aBTOHOMHOrO okpyra FOrpsl
(TUC «O6pasosanue IOrper»). URL.: https://cop.admhmao.ru/elk (mata o6pamenms: 10.12.2022).
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AHaIM3 OTBETOB CTPYKTYPHPOBAHHOTO MHTEPBBIO MO3BOJIMI BBISIBUTH OCO-
OEHHOCTH MENarorMyeckon JesTeIbHOCTH B LM(PPOBON 00pa3oBaTesbHON cpene,
cnenn(rKy HCIOIb3yEeMBIX IMeAaroraMu IH(POBBIX 00pa30BaTEIbHBIX HHCTPY-
MEHTOB KaK CpEJICTB OpraHu3allMyd II03HABATEJIbHOW JAEATENbHOCTH YYEHHUKOB
1 II(POBBIX CPECTB OIIEHKH 00Pa30BaTEILHBIX PE3yIHTATOB.

Opeanu3ayuoHHo-npagosvie pamku uccie0osanus. B xaxiom peruose pea-
Au3anus 1eeBoil Moaenu HU@poBoil 00pa3oBaTENbHON Cpebl peryaupoBaiach
II0CTaHOBJIEHHMEM IIPaBUTENbCTBA pernoHa’’. OpraHu3aloHHO-IPaBOBbIE OCHOBbI
MCCIIeI0BAHMS 3a/laHbl TAK)Ke HOPMAaTHBHBIMM akTamu IIpaButenscrtsa Poccuu'!,
MunucrepcTBa npocBenieHus Poccun, perynupyrouMu CTPYKTYPY 3JIEMEHTOB
1dpoBoii 06pazoBaTETHHON CPeabItZ, TTOPAIOK BHEAPEeHUs IU(POBOH 06pa3oBa-
TeIbHOM cpesibl B pernonax'®, cocras 06opyoBaHus s BHeApeHHUs HU(POBOiL
obpazoBaTenbHOM cpebt,

TeopeTuko-MeToJ0JI0rMYeCKIe OCHOBBI UCCIIEI0BAHMS:

1) xoHuenuus pa3suatomiero oopasosanus (JI.C. Berorckuii [2], B.B. [la-
BbIIOB [3]), KOHLEMIMS MEPCOHAIBHOW OHTOJIOTUH KakK COJEp>KaTeIbHO-TOIO-
JIOTHYECKOI0 MPOCTPAHCTBA, B KOTOPOM UEJIOBEK PEau3yeT COOCTBEHHbIE HIea-
abl, 3agaun pa3Butus (M. Kanr, M. lllenep, I'.I1. leaposurkuii [4]);

2) KOHIICTIIIUS TIearOrmueCKOM aHTPOTIONIOTHU KaK CBSI3U THIIOB JHIAKTUKA
C OHTOJIOTMEH U POJIM AUJAKTHKHU B PEAIM3aLUU OHTOJOTMM KaK OCHOBAaHUS IS
MepCOHANbHBIX penieHuil u aedrenbHoctu yenoBeka (C.U. I'eccen, B.B. 3enbkoB-
ckuit, K.JI. Ymuuckuii [5)]);

10 MMocranosnenue IpasuTensctBa XaHTbl-MaHCHICKOro aBTOHOMHOro Okpyra FOrpal ot
4 urons 2019 1. Ne 178-11 «O rocyaapcTBeHHON HHDOPMAIMOHHOM cucTeMe XaHThl-MaHCHHCKOro
aBToHOMHOTO OKpyra — lOrps ,,I{udpoBas obpazoBarenpHas riatdopma XanTtbei-MaHcuiickoro
aBronomuoro okpyra IOrper* (TUC ,,06pa3oBanue Orper*)»; [pukas Munncrepcta 06pasosa-
HUs ¥ Hayku PecnyOmuku Jlarectan ot 18.05.2022 r. Ne 11-02-450/22 «O0 yTBepKIecHHH TEepey-
Hs1 (MH(PaCTPYKTypHOTO JIHCTA) 00OPYAOBaHMUS, PACXOMHBIX MAaTEpHaIOB, CPEICTB OOyUeHHUS H
BOCIIUTaHUS JUIsl oOecrieueHus 00pa3oBaTesIbHBIX OpraHU3alui MaTepHalbHO-TEXHUYECKON 0a30ii
JUIsl BHEZpeHus I poBOii 00pa3oBaTesbHOM cpelipl B paMKax (enepanbHoro npoekra ,lludposas
oOpa3zoBaTenbHas cpefa’ HalMOHAJIBLHOTO IpoekTa ,,O0pazoBanue’ B 2022 r.».

11 Tlocranosnenue IlpasurenscTBa Poccuiickoii ®enepanun ot 7 aekabdps 2020 r. Ne 2040
«O TpoBeIeHNH YKCIIEPUMEHTA 110 BHEIPEHUIO IH(YPOBOIT 00pa30BaTEIEHON CPEabI».

12 Tpuxas MunucrepcTsa npocseienus Poccuu ot 2 gekabps 2019 r. Ne 649 «O6 yTBep-
xaenun LeneBoit Momenn mudpoBoii 00pa3oBaTeIbHOMN CPEIBD».

13 ITpuxas MunucrepcTsa mpocseiienus Poccun ot 29 mas 2020 r. Ne P-48 «O6 yTBep-
KIEHUHM METOAMYECKUX pPEKOMEHIAIMH MpoQecCHOHaIbHON MEepenoJAroTOBKA PyKOBOJHUTEINEH
00pa30BaTeIbHBIX OPraHU3alMi U OPraHOB UCIIOJIHHUTEIBHOM BIacTH CyObekToB Poccuiickoii ®e-
Jiepalny, OCyIIECTBIIIOINX TOCyIapCTBEHHOE yIpaBiieHne B chepe 00pa3oBaHus, 10 BHEIPEHHUIO
U QYHKIMOHUPOBAHUIO B 00pa30BaTeNIbHBIX OPraHu3alMsX LelleBOH Moiesu nuppoBoii oopazoBa-
TenbHO# cpeabl»; [Ipukas MunuctepcrBa npocseuienust Poccuiickoit denepanuu ot 22 nexadps
2020 r. Ne 461 «OO06 yrBepxknenun [lopsinka orbopa cyobekToB Poccuiickoit deneparyu, Ha Tep-
PHUTOPHH KOTOPBIX IPOBOJMTCS SKCIIEPUMEHT 10 BHEAPEHHIO IIM(POBOH 00pa30BaTeNIbHON CPEab».

14 Tlucemo MunucrepcTBa mpoceemenus Poccuu ot 9 HosOps 2021 r. Ne TB-1968/04
«MeTtonuueckne PEKOMEHIALMH 10 MPHUOOPETEHUIO OO0OPYMOBAHUS, PACXOIAHBIX MAaTEpUalIOB,
CpeICTB OOyYEHUS W BOCIHTAHUS ISl OOHOBIICHUS MaTepHUATbHO-TEXHUIECKOH 0a3bl 00meodpa-
30BaTENNbHBIX OPraHU3aLNi B MPOPECCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3alNi B IETSIX BHEI-
penus udpoBoi 00pa3oBaTENLHON Cpebl B paMKaX PETHOHAIBHBIX MMPOEKTOB, 00€CIICYMBAIOIITIX
JOCTHXKEHHUE Lelield, mokas3arenieil u pesyibrata (enepaibHoro mpoekra ,,I{ndpposas obpazosa-
TeJbHAs cpeaa‘ HallMOHAIBLHOTO MpoeKTa ,,O0pa3oBaHme .
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3) xoHmenus 00pa30BaTEIILHOTO MPOCTPAHCTBA, 00Pa30BATEIILHON CpEJIbl
(B TOM umcne nudpoBoit) KaKk CUCTEMBI PECYpPCOB Ul KOHCTPYHUPOBAHUS Y4EHU-
KaMU TIePCOHAIBHBIX OHTOJOIEM — «JIMYHOCTb, PACIIMPEHHAs IIU(PPOBBIMHU Cpell-
ctBamu» (A.H. Apxanrensckuii, O.A. AratoBa, A.A. Mypanos [1], E.H. Ka3ako-
Ba, A.JI. Cemenos [1]);

I') KOHIEeNus nudpoBoil 00pazoBaTENbHON Cpeabl KaK CUCTEMBI IU(POBBIX
WHCTPYMEHTOB, TO3BOJITIONINX B3POCIICIONMIEMY YEJIOBEKY CaMOCTOSITEIbHO KOH-
CTpyHpOBaTh 00pa30BaTEIbHYI0 TPACKTOPHIO; PEKOHCTPYHUPOBATh COAEpIKAHUE
MPEIMETHBIX 00JacTeld M MEXIIPEIMETHBIX CBSI3€H B peXMMe aHajn3a JaHHBIX,
B peKuMe IU(PPOBOro MOAEIUPOBAHUS pa3IMuHbIX cucTeM nestenabHoctu (AJL Ce-
MeHoB, B.B. I'puniikyH, O.A. Araroga [6; 7]).

Jns ananms3a 6a30BBIX XapaKTEPUCTUK AUAAKTHYECKONW CHCTEMBI, IPUMEHSIO-
Il pacIIMPUTENBHBIA TOTEHINAT U(PPOBBIX TEXHOJOTHH, UCTIONH30BATICH METOJIBI
CHCTEMHO-TEHETUYECKOT0 U (PaKTOPHOTO aHAIM3a, CUCTEMHO-/IESTEIbHOCTHOIO MO-
JeTUPOBAHMS, CHUTYallMOHHOTO MOJEIHPOBAaHUSA, (PYHKIMOHAIBHOTO MOJEIHPO-
BaHUS IOJIHOTO IMKJIA MCIIOJIb30BAHMS IU(PPOBBIX TEXHOJIOTHH ISl peIIeHus: 00-
pa30BaTeNbHBIX 3324 U OpraHU3aIlMH [T03HABATEIbHOMN IEATEIbHOCTH YUEHUKOB.

Axcuombl Hariedt metogosioruu [1; 6-8]:

1. udpoBele HHCTPYMEHTHI MOTYYAIOT BO3MOYKHOCTh PacKphITh CBOM pa3BHU-
BalOIM 00pa30BaTEeNIbHBIA MOTEHIMAT TOJBKO B PaMKax JUAAKTHUYECKOW CHCTe-
MBI, PEATH3YIOIIEH TaKyl0 OHTOJIOTHIO, KOTOpasi COOTBETCTBYET JIOTHKE pa3BHBa-
IoIero oO0pa3oBaHUs W MPAKTUYECKOTO MPUMEHEHHS NU(POBBIX MPOTPAMMHBIX
pa3paboToK CyOBEKTOM MO3HABATEIBHOM JAESITEIbHOCTH (YICHUKOM U YUUTETIEM).

B pamkax kmaccuyeckod AMIAKTHKU IMU(PPOBH3AIMS HE TOJIBKO HE HYXKHA,
HO ¥ JIECTPYKTHBHA, TaK KaK 3aBEIOMO IMPOOJIIEMATH3UPYyeT 0a30BbIC MPUHITUITHI
KJIACCUYECKON TUTAKTHKH.

2. KiitoueBbIM MHCTPYMEHTOM, MPEBPALIAIONIUM TU(PPOBBIE TEXHOJIOTUU B
WCTOYHHK PACHIMPUTEIBHOTO XapaKTepa TUAaKTUKH [1], sBisieTcs cucrema oOpa-
30BaTENbHBIX 33]a4, AKTYAIN3UPYIOUINX JUIsl YUEHUKOB OHTONPAKTHUECKYIO MPO-
OneMy, pelIeHrne KOTOpOil OCHOBAHO Ha aHAJM3€ JIaHHBIX, TIOCTPOSHUH CBS3H H3Y-
YaeMBbIX SIBJICHUI, OCMBICICHHS X MMPAKTHYECKOTO MTPUMEHECHHSI.

Taxoro poga nuaakTuyeckas cuctema HU(pPoBOil 0OpazoBaTeIbLHON Cpeabl
pelaeT BaKHYIO Mpo0iIeMy — pa3BUTHE MOKOJICHUS, CIOCOOHOTO CaMOOTIPEIEIISATh-
Csl, CTPOUTH 00pa30BaTEIbHYIO TPACKTOPHIO, PEIIaTh YIeOHbIC, HCCIIEI0BATEIbCKIE
Y TIPOEKTHBIE 33Ja4H.

3TO NPUHIUIHAAIEHO HHOE MOHUMAaHNE COBPEMEHHOM JTUAAKTUKHU IH(PPOBBIX
00pa30oBaTeNbHBIX CPell B OTIIMYMH OT KJIACCHYECKOH, METOIONOTHS KOTOPOU Oc-
HOBaHa B JIOTUKE «y4eOHbIX nipenmeToBy [9; 10]. Mndopmaruka B kauecTBe yueOHOU
JMCIUIUIMHBI TIPEJICTaBICHA B TAKOM IMOJXO0JIE KaK «IIPEIMET, BBITOTHSIIONINA HA/I-
MpeIMETHYIO HHTErpupyromyro GyHKiwio» [11] B mudposoii cpene. Ho He mpeamer
MH(OPMATUKH BBIMOIHSET 3Ty (PYHKUHMIO, a HHPOPMALMOHHO-KOMMYHHUKAIIMOHHbIE
nU(pPOBBIE CPEICTBA OPraHU3AINU MO3HABATEIBHON NEATEIFHOCTH YYCHHKOB —
U(pPOBbIE HHCTPYMEHTHI, OPIraHU3YIOIIME PELIeHne 00pa30oBaTeIbHOM, UCCIIEN0-
BAaTEJIbCKOM, MPOEKTHOM 3a7aYll YUCHHKaMH, a TaKXKe 3aJaui CaMOOIIpe/eIeHus,
BBIOOpa 00Pa30BATENHLHON TPACKTOPUH U CaMOTO BH/IA, YPOBHS peIIaeMoii 3ai1au [ 1;
6-8]. B Takoii soruke MOXHO M3y4yaTh caM TpeaMeT WH(POPMATHKH Ha OCHOBE
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MEXTMCIATUIMHAPHBIX 33/1a4, ¥ 3TO MOBBIIIACT KAYSCTBO 00pa30BaHUs, YTO JIOKa-
3aHo B 3kcnepuMente JI.B. Cypuanosoit [12].

3. HoBble MOzIeNM JUIAKTUK CKJIAIBIBATIMCH UCXOJISl U3 OCMBICIICHUS UX aBTOpa-
MU M3MEHEHHMH TIeJIaroruueckoi anTponosioruy, anrpornosoruy aerctea (K. Yima-
CKHiA «HapoaHas mkonay, JL.H. Toncroii «mkona cBoboHOTr0 BocnuTanusy», . Jsion
«ikoJia mpoekToBy», A.H. TyGenbckuii «ikona camoonpeaeneaus», E.A. SImOypr
«aJanTUBHAS IIKOJIA» U JIP.). AHTPONOHOMHUYECKHUE 3alPOChl HA Pa3BUTHE Y «IIH(]-
posoro nokosieamsi» (I'.Y. CongartoBa, E.H. Pacckazosa, T.A. Hectuk [13]) cBs-
3aHBI C 3aJladyaMH OHTOIPAKTHK OYAYIIETo, CICIOBATEIBHO, U AWIAKTUKA JUIS
«M(ppOBOro MOKOJEHUS» CTPOUTCS HA MPUHIUNAX 33AaYHO-JESTEIBHOCTHOIO
MI0JIX0/1a, @ HE TOJIbKO NPEAMETHOro. B jioruke 3a1a4Ho-aesITelbHOCTHOTO M0X0/1a
uudpoByr0 00pa3oBaTENbHYIO Cpelly Pa3BUBAIOT, HAIPUMEDP, TaKue IIAaT(OPMBI,
Kak «Yuu.py», « MoOUIbHOE AJIEKTPOHHOE 00pa3oBaHue». B Takux Monemnsx Iu-
JAKTUK CoJiep:KaHue 00pa30BaHMsI KOHBEPI€HTHO U CTPOUTCS IMOJ 3a/1a4d pa3BU-
TUS JIMYHOCTH, a MO3HABATEJIbHAS JACATEIbHOCTh YUEHHUKOB OPraHU3YyeTCs HE TOJIBKO
y4eOHBIM MPEIMETOM, HO U MEKIUCIUIUIMHAPHBIMU 33lauaMu y4eOHOTro, uccie-
JIOBATEJIbCKOI0, IPOEKTHOr0 Xapakrepa. OlieHKa o0pa30BaTeIbHBIX PE3YJIbTAaTOB
OCHOBaHa HE TOJIbKO Ha MPOBEPKE 3HAHUS MpPeaMETa, HO U Ha OLEHKE CIIOCOOHO-
CTH pelaTh 3a7ady, Mo0upasi COOTBETCTBYIOIINE CPEICTBA AEATENbHOCTHU (y4ueO-
HbIE, UCCIIEI0BATENbCKUE, TIPOCKTHBIE, a TAKXKE JIMYHOCTHBIE (CIIOCOOHOCTH CaMo-
OTIPEACIATHCS, OCYIIECTBIISATh BEIOOP, KOHCTPYHUPOBATH COIMAIBHBIC OTHOIICHUS
JUISL pEIICHUS 3a/1a4H).

Pe3yabTaTrsl U 00cy:kaenue. JlJis aHanm3a ne1aroruyeckon JAesiTeIbHOCTH
B IIM(POBBIX 00pa30BaTENbHBIX Cpe/iaX MPOBEIECHO CTPYKTYPUPOBAHHOE HHTEPBBIO
nefaroroB. Pe3ynbTarhl mpeacTaBieHsl B Ta0u. 1.

Tabmua 1
PesynbTaTbl CTPYKTYPUPOBAHHOIO MHTEPBLIO NeJaroros

OTBeTbl PECMNOHAEHTOB,

(o)
Ne Bonpocbl UHTEPBbLIO n=200 yen. =100 % % OTBETUBLUMUX, N
1 B kakoi undpoBoit obpasoBaTtenbHoi cpeae, | Poccuiickas anekTpoHHas 18
Ha kakol umMdppoBol obpasoBaTensHOM nnat- | wkona (resh.edu.ru)
dopMe opraHusyetcs obpasoBaTenbHas aesi- CcepyM (sferum.ru) 32
TeNbHOCTL? - :
Yun.py (uchi.ru) 28
O6pasoeaHue Orpeol 10

(admhmao.ru)

Lindpposas obpasoeaTensHas
cpena fdmano-HeHeukoro 8
okpyra (yanao.imumk.ru)

OTkpbITas obpasoBaTesibHas
ceTb HoBocubupckoin obnactn 8
(edub4.ru)

3MOC wkona MNepmun
(school.permkrai.ru)

12

Lmdppoerasn obpazoBaTenbHas
cpena MockoBCKOM 06nacTn 12
(mosreg.physicon)

M30 mobunsbHoe

3NeKTPOHHOEe 0bpa3oBaHme 8
(mob.edu.ru)

AKnacc (yaklass.ru) 8
Cobepknacc (sberclass.ru) 8
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MpoaomkeHune Tabn. 1

OTBeTbl PECMNOHAEHTOB,

Ne Bonpocbkl UHTEpBbLIO % OTBETUBLUMUX, N
P p n=2004en.=100% ° ’
2 KakoBa CTpyKTypa 3/1eMeHTOB LMdpoBOi ONEKTPOHHbLIM [HEBHUK 100
" ? =
obpasoBaTenwHoOl cpefbl? SNEKTPOHHBI XypHan 100
ONEeKTPOHHOE pacnucaHne 100
YyeT 0OCTUXEHNIA
obyyatowmxcs (CepBnChHI 48
OaHHbIX 06pa30BaTENbHbIX
LOCTWXKEHWI)
Lndpporoin oGpazoeaTtenbHbiii 82
KOHTEHT (educont.ru)
BcTpoeHHble cpeacTea
nporpaMmmHoOro obecneyeHms 12
OJ151 opraHn3aunmn nHTepak-
TUBHOWN OeATENBbHOCTH
3 Kak n kakoin uudpoBoii o6paszoBaTebHbIN Lindposoin 06pa3oBaTesibHbI 94
KOHTEHT MCNOMNb3YETCHA NPV OPraHnsaumnm KOHTEHT (educont.ru)
obpazoBaHus B unMdpoBoin 0O6pasoBaTeNbHON YpokuUdpbl.pd 36
cpene?
MHpoypok 28
Ypok.pd 32
PewyOra, PelwyElra 82
MakynbT-npmBeT! 16
dabpurka KpOCCBOPAOB 18
MocTHayka 26
Mudaropusa 12
4 | Kakue umdpoBble 06pa3oBarenbHble TexHooruy, | LearningApps 42
undpOoBbIE CPEACTBA N CEPBUCHI UCNOSL3YIOTCS TimeMapper o4
nejaroramu Afis oprasmsaummn obpaszopaHua?
Skysmart.ru 16
Classroom 18
VoiceThread 12
TestPAd 16
Miro 32
4portfolio 28&
Rizzoma 12
Padlet 32
Mult-Edit 44
5 | Kak 1 kakvne pesynbTaTbl OCBOeHMsi 0OpasoBa- | PesynbTartbl 0CBOEHMS 00-
Te/IbHbIX MPOrpamMMm OLEHNBAIOTCS B LMGPOBOM | pasoBaTefbHbIX NPOrpaMm 100
obpasoBartenbHO cpeae? (MYHOCTHbIE, NPEeOMETHBbIE,
MeTanpeoMeTHbIE)
HoBble BUAbI rpaMOTHOCTH
(HOBbIE OOpa3oBaTeNbHbIE 46
pes3ynbTaThl)
M3o06peTaTenbckas akTne-
HOCTb LLUKOJIbHUKOB 12
Schoolpatent.ru
PesynbTaTtbl coumnanbHO- o8
3HAYNMOI JeaTelbHOCTN
6 | Kak u ¢ kakumn 0Bpas3oBaTesibHbIMU, AMHHOCT- | JINYHOCTHBIA BLIGOP LUKOJIb-
HbIMM, KOTHUTUBHBIMW JaHHLIMK paBoTaeT yuu- | HUKa (Mpodunsi, ypoBHs 44
Tenb, Neaaror 4ONOAHUTENLHOrO 06pasoBaHus | CNOXKHOCTU 3aAaHus)
npu aHannse o6pasoBaTeNibHOM ycnewHocTr, | MNo3HaBaTesnbHble MHTEpPechI
JIMYHOCTHOW 1 COLWMAmbHON YCMELLHOCTU LWkosb- | (BbIGOP NPOEKTHLIX U Uc- 38
” cnepoBaTenbCckmx padboT
HMKa"?
LLIKONBHUKOB)
CoumanbHble AaHHble (Cembs,
noceLleHne AONOAHUTESb- 26

HOro o6pasoBaHus)

HNUDPOBAS OBPA3OBATEJIBHAS CPEJIA

183



Agatova O.A. RUDN Journal of Informatization in Education. 2023;20(2):176-197

MpoaomkeHune Tabn. 1

Bonpocbl UHTEpPBbLIO

OTBeTbl PECMNOHAEHTOB,
n=200y4en.=100%

% OTBETUBLUMUX, N

KOrHUTMBHbIE AaHHbIE (Ana-
FHOCTUMKA LLIKObHbIX MCUXO-
JI0roB)

24

MopTHoAMo [OCTUXEHUIN
(onMMnuaabl, KOHKYPChI)

38

MNMocewaeMocTb (31eKTPOH-
HbIA AHEBHWK, XXYPHaT)

100

Kak koHBepTupyloTca obpa3oBaTelfibHble pe-
3ynbTaTthl, B popMe Kakoi nepesayn AaHHbIX
npyv Nepexoae Ha Cneayowylo CTyneHb 00y-
4YeHus, Npu B3anMo3a4yeTax pes3ynbTaToB 06-
LIEro 1 AONONHUTENBHOIO 0bpasoBaHmsa?

HeT koHBEpTaUMKM 06paso-
BaTe/bHbIX Pe3y/bTaToB

43

KoHBepTUpyIOTCA pesynsTarh
OONONHUTENBHOro 0Opa3osa-
HWUS U PE3YNbTATLI OCBOEHUS
06Le0bpasoBaTeibHbIX NPO-
rpaMm

28

KoHBepTUpyloTca onuMmnuag-
Hble JOCTUXEHWUA C pPe3yib-

TaTamMmu OCBOEHUSI OCHOBHBIX
obpa3oBaTeibHbIX NPOrpaMMm

76

KoHeepTupytoTcs pesynsrartbl
WTOrOBOM atTecTaumm no
obLeobpasoBaTenbHbIM
nporpaMmam npy 3a4n1cieHnm
B NpoduibHbIE KJIAcChl Ha
nporpamMmmbl NPOPUILHOIO
obpasoBaHus

84

Kakve pasBvBaloLiye BO3MOXHOCTU MPEeaoCcTaB-
NISET YeNOBEKY (YHEHUKY, YYUTENIO, POOMUTENIO)
undposas obpasoratenbHas cpeaa, umbposas
obpasoBartenbHaga nnatdpopma?

KakoBbl BO3MOXHOCTM A5 y4eBHOI, NPOEKTHO,
MNCCNEeAnBaTeNbCKON AEATENBHOCTN, pediekcmm
1 aHanM3a 06pPa3oBaTesbHLIX PE3Y/ILTATOB, OfIUM-
nuagHblX OOCTUXKEHWA, peannsaunn NHAMBU-
AyanbHbIX 06pa3oBaTenbHbIX TPAekTopuiA, Npo-
dunbHoro obpasoBaHma?

Peanusaums nHanenayansHon
obpa3oBaTenbLHOM TPaeKkTo-
pun (no npodunio, No Bpe-
MEHW N3yyHeHns y4ebHOro
marepuana)

88

B0o3MOXHOCTM peanmsaumm
NO3HaBaTeNIbHbIX UHTEPECOB
Yyepes BbIOOP NPOEKTHbIX U
nccnepoBatenbckux paboT

76

BO3MOXHOCTU U3yyatb
TEeMbI N0 YrNyGneHHoMY
dopMaTty [ONOSIHUTENBHO

92

BO3MOXHOCTUM TpeHaxeposB
N1 NOArOTOBKM K KOHTPOJb-
HbiIM 1 O3, ET3

64

B0O3MOXHOCTM OCMbICEHME
obpas3oearesbHbIX pesynbTa-
TOB LI€NOCTHO U NMOCTPOEHUS
nanbHenwmnx cnocoboB nx
YCOBEpPLLUEHCTBOBAHWSA, pas-
BUTUA

46

10

Kak KOHBEpTMpYyIoTCs 0BGpasoBaTesibHbie pe-
3y/nbTaThl, B GOpMe Kakol nepeaayn AaHHbIX
Mpu Nepexoae Ha CreayloLlylo CTyrneHb o6y-
YyeHus, MpU B3aMMo3aveTax PesyNbTaToe 006-
LLIEro 1 AOMONHUTENbHOro 06pas3oBaHnsa?

He KoHBepTMpytoTCH,
HET B3auMo3ayeTa

42

KoHBepTUpyIoTCS pesynstathl
o6Lwero 1 AoNOAHUTENBHOTO
obpasoBaHus

28

KoHeepTUpyIoTCH pesynsTaTh
ONMMMUAOHBLIX U KOHKYPCHBIX
OOCTUXEHNI C NPeaMETHLIMU
peaynbTaTamMun OCBOeHUs1 06-
pasoBaTeibHbIX NPOrpaMm

30

YaTbl

86

11

Kakvne uMdppoBble cpeacTBa U CEPBUCHI NO3BO-
NAOT NPOAYKTMBHO KOHCTPYMPOBAaTb B3aMMO-
nencTBne y4acTHUKOB OOpaszoBaTtefibHbIX OT-
HOLUEHWNIA?

BuaeokoHdpepeHUCBA3b

74

MHTerprpoBaHHbIe Nporpam-
MHbIE CpeacTBa Ana opraHu-
3aUmnM KONNEKTUBHOM paboThbl

20

184
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OkoHYaHue Tabn. 1

Bonpocbl UHTEpPBbLIO

OTBeTbl PECMNOHAEHTOB,
n=200y4en.=100%

% OTBETUBLUMUX, N

ONeKTPOHHbIN JHEBHUK
¢ 0O6paTHON CBA3bLIO

64

Caiit wkonsl (06palyeHune)

42

YMeHue Nonb3oBaThest
KOMMbIOTEPOM

18

12

Kakve ymeHusi, KomneTeHuMn HeobxoamMMo pas-
BMBaTb Y 0By4aloLLMXCsl, Nearoros, PoAUTeNen
onsg Hambonee NpoOAYKTUBHOWN AEATENbHOCTU
B uMdpoBoii obpasopaTenbHON cpeae?

YMeHUs1 NoNb30BaThCs QyHK-
umsamum LLOC no nHtepdeiicy

76

YMeHne aHannsnposartb
obpasopaTenbHble AaHHble
13 3/1EKTPOHHOI O AHEBHMKA,
noptdonno

80

YMeHue BecTu auanor
B yatax LLOC

24

YMmeHue nogbupatb undpo-
Bble CEPBUCHI U QYHKLMMN
nog onpefeneHHble 3aaaqn

68

13

YTto, Ha Baw B3rNga, HeOOXOOUMO YCOBEpLUEH-
CTBOBaTL B UMPOBOI 0Opas3oBaTenbHON cpeae
(OOMNOSIHUTE ee CTPYKTYPY WKW HOBbIE pa3BU-
Balowwme GyHKUNM) aNng Hannydwein opraHusa-
LMK passurBaloLLero o6pa3oBaHus Yenoseka?

3akynaTtb NporpamMmMHble
cpeacTea ans opraHnsaumm
MHTEepaKTUBHOM o6pa3ora-
TENbHOM N KONNEKTUBHON
No3HaBaTeNbHOW AeATeNb-
HOCTKN

84

YcoBepLUeHCTBOBAaTL QYHKUMIO
aHaUTUKM 06pa30BaTeNbHbIX
OaHHbIX

78

YcoBepLueHCTBOBaTh Lndpo-
Boli cepBuc «MopTtdonno»
C BOSMOXHOCTbIO pedriekcumn
obpa3zoBaTesibHbIX Pe3ysib-
TaTOB CAMUM Y4EHUKOB

32

Pa3BnBaTb MOOUIbHBI
cermeHT LLOC

96

Results of the structured teacher interview

Table 1

No.

Interview questions

Respondents’ answers,
n= 200 persons = 100 %

Response rate,

%, n

In what digital educational environment, on what
digital educational platform is educational activity
organized?

Russian electronic school
(resh.edu.ru)

18

Sferum (sferum.ru)

32

Uchi.RU (uchi.ru)

28

Education Ugry
(admhmao.ru)

10

Digital educational environment
of the Yamalo-Nenets region
(yanao.imumk.ru)

Open educational network
of the Novosibirsk region
(edub4.ru)

EPOS School Perm
(school.permkrai.ru)

12

Digital educational environment
of the Moscow region
(mosreg.physicon)

12

MEE mobile e-education
(mob.edu.ru)

IClass (yaklass.ru)

SberClass (sberclass.ru)
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Table 1, continuation

Respondents’ answers,

Response rate,

No. Interview questions n= 200 persons = 100 % %, n
2 | What is the structure of the elements of | Electronic diary 100
the digital educational environment? Electronic journal 100
Electronic schedule 100
Accounting for the achieve-
ments of students (data services 48
of educational achievements)
Digital educational content 8o
(educont.ru)
Built-in software tools for 12
organizing interactive activities
3 How and what kind of digital educational content | Digital educational content 94
is used in organizing education in a digital edu- | (educont.ru)
cational environment? LessonDigital 36
Info lesson 28
Lesson.RF 32
Solve-Exam 82
MathCultHello! 16
Crossword Factory 18
Post-Science 26
Pifagoria 12
4 | What digital educational technologies, digital tools | LearningApps 42
and services are used by teachers to organize TimeMapper 24
education?
Skysmart.ru 16
Classroom 18
VoiceThread 12
TestPAd 16
Miro 32
4portfolio 28&
Rizzoma 12
Padlet 32
Mult-Edit 44
5 How and what results of mastering educational | The results of the development of
programs are evaluated in the digital educa- | educational programs (per- 100
tional environment? sonal, subject, meta-subject)
New types of literacy
8 46
(new educational outcomes)
Inventive activity of school- 12
children (Schoolpatent.ru)
Results of socially significant
" 28
activities
6 How and with what educational, personal, cogni- | Student’'s personal choice 44
tive data does a teacher, teacher of additional | (profile, task difficulty level)
education work in the analysis of educational Cognitive interests (choice
success, personal and social success of a stu- of design and research work 38
dent? of schoolchildren)
Social data (family, attendance 26
at additional education)
Cognitive data (diagnosis
. 24
of school psychologists)
Portfolio of achievements
) o 38
(olympiads, competitions)
Attendance (electronic diary,
: 100
journal)
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Table 1, continuation

Respondents’ answers,

Response rate,

No. Interview questions n= 200 persons = 100 % %, n
8 How are educational results converted, in the form | No conversion of educational 43
of what kind of data transfer during the transition | results
to the next level of education, w_|t_h mutual off_sets The results of additional education
of the results of general and additional education? and the results of the develop-
ment of general education pro- 28
grams are converted
Olympiad achievements are
converted into the results of 76
mastering the main educational
programs
The results of the final certifi-
cation for general education
programs are converted when 84
enrolling in specialized classes
for specialized education pro-
grams
9 | What developmental opportunities does the digital | Implementation of an individual
educational environment, digital educational | educational trajectory (accord-
platform provide to a person (student, teacher, | ingto the profile, according to 88
parent)? the time of studying the edu-
What are the opportunities for educational, project, | cational material)
research activities, reflection and analysis of Opportunities for the implemen-
ehdu(_:atitl)nal resu_lts, Ofly_mp_ie_ld acl;hievemt_ents,,I tation of cognitive interests 6
1 e imp _ementatlpn_ 0 |nd|V|du_a educationa through the choice of design
trajectories, specialized education? and research work
Opportunities to study topics in 99
an in-depth format additionally
The possibilities of simulators
for preparing for control National 64
Exam
Opportunities to comprehend
educational results holistically 46
and build further ways of de-
velopment
10 | How are educational results converted, in the form | Not convertible, no offset 42
of what kind of data transfer during the transi- The results of general and addi-
tion to the next level of education, with mutual | tisna education are converted 28
offsets of the results of general and additional -
education? The results 9f the O.Iymplad
and competitive achievements
are converted with the subject 30
results of the development of
educational programs
Chats 86
11 | What digital tools and services allow you to pro- | Videoconferencing 74
ductively design the interaction of participants Integrated software tools
in educational relations? for organizing teamwork 20
Electronic diary with feedback 64
School website (appeal) 42
Ability to use a computer 18
12 | What skills, competencies need to be deve- | Abilityto use interface functions 76
loped among students, teachers, parents for Ability to analyze educational
the most productive activity in the digital edu- data from an electronic diary 80
cational environment? portfolio ’
Ability to communicate in chats 24
Ability to select digital services 68

and functions for specific tasks
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Table 1, ending

. . Respondents’ answers, Response rate,
No. Interview questions n= 200 persons = 100 % %, n
13 | What, in your opinion, needs to be improved | Purchase software for organizing
in the digital educational environment (to sup- | interactive educational and 84

plement its structure or new developmental | collective cognitive activities
functions) for the best organization of a person’s Improve educational data

developmental education? analytics 78
Improve the digital service
“Portfolio” with the possibility of
. ; 32
reflecting educational results
by the students themselves
Develop mobile segment 96

Ha ocHoBe 000011eHUsI pe3yIbTaTOB HHTEPBBIOUPOBAHUS CPOPMYIHPOBAHBI
CJIEIYIOIHE BBIBOJIBI:

a) MeJaroru — y4YaCTHUKU (ellepaibHOTr0 HKCIEPUMEHTA 110 BHEIPEHHUIO 11e-
JEeBBIX Mojeliel UPpoBoil 00pa30BaTEIbLHOM CpeIbl UCIIONIBb3YIOT PETHOHANIbHBIE
nudpoBble 00pazoBaTeIbHbIE CPE/Ibl, a TAKXKE NPUMEHSIOT (eaepayibHble Uppo-
Bble pecypchl «Ypok 1udps», «DenepanbHblidl 3JEKTPOHHBIN 00pa3oBaTebHbIM
KOHTEHT», (henepanbubie cepuchl «PenryOl Dy, «PemryEl'D»; nenaroru u3 peru-
OHOB, HE SIBJSIOIIMXCS yYaCTHUKAMU (perepalibHOro IKCIEpUMEHTA, Yallle HC-
NOJIB3YIOT 1M(poBbIE 00pa3oBaTesibHbIE cpelbl MmIaThopMm «Yuu.py», «MIOy,
«AnnexcKnace» u ap.;

0) cTpyKTypa 351IeMeHTOB LU(POBOI 00pa3oBaTEeIbHOM Cpebl B perHOHaX —
YYaCTHHKAX SKCIEPUMEHTa COOTBETCTBYET perjiaMmeHTaM MUHHUCTEpCTBa MPOCBe-
menus ™. Tlo MHEHHIO MEJaroroB, HEJOCTATOUHO B LEJEBBIX MOJEIAX IHPPOBBIX
o0pa30BaTeNbHbIX Cpell TAKUX 3JIEMEHTOB, KaK BCTPOEHHBIE CPEJCTBA MPOTrPaMM-
HOTO OOecrevyeHus Uil OpraHu3alii HHTepPaKTUBHONW 00pa30BaTeIbHOM eaTenb-
HOCTH, IIUGPOBBIE CPEACTBA aHaIM3a 00Pa30BATEIbHBIX JAHHBIX JJI TOHUMAHUS
HaIIPaBJICHUH YJIy4ILIEHUS METOJIUK IPENOJaBaHMs B COOTBETCTBUU C 3a/layaMy,
neduIUTaMu JHYHOCTH 00yYaronierocs;

B) B OLIEHKE Pa3BUBAIOIIMX BO3MOXKHOCTEH IUGpOBON 00pa3oBaTebHON
Cpellbl NEAAaroru Ha3blBalOT B OCHOBHOM OpraHM3allOHHBIE BO3MO>KHOCTH: pea-
AU3alys MHAMBUIYAIbHOM 00pa3oBaTenbHOM TpaekTopuu (o mpoduio odpaszo-
BaHUs, 110 BPEMEHHM U3yYEHHUs Y4eOHOTro Marepuaia), peajau3anusl 03HaBaTelb-
HBIX UHTEPECOB Yepe3 BHIOOP NMPOEKTHBIX U UCCIEA0BATENbCKUX paboT, U3yUeHHe
TEMBI 110 YTriTyOiIeHHOMY (OpMaTy JOMOJHUTEIBHO, TPEHAXKEPHI I TIOATOTOBKU
K KoHTpoJbHbIM, OI'D, EI'D. Ho 1MYHOCTHO-pa3BUBAIOIINX BO3MOKHOCTEH OTHO-
CUTENIbHO aMIUTM(PUKAIMN Pa3BUTUS KOTHUTHUBHOTO, JIMYHOCTHOTO, COLUAIBHOIO
U IpOYero He Ha3BaHO. TOJBKO HEOOJBIIONW MPOLEHT MEAaroroB Ha3bIBalOT BO3-
MO>KHOCTH JIEKTPOHHOT'O IHEBHUKA U KypHalla Kak CocoObl OCMBICIEHUS 00pa-
30BaTENbHBIX PE3yJIbTATOB U MOCTPOEHUS JATbHEHIINX CIIOCOOOB UX YCOBEPIIEH-
CTBOBaHMsI, pa3BUTHUS (TO €CTh JenaroT paboTy C aHAINW30M 00pa30BaTENbHBIX
JAHHBIX B JJIEKTPOHHOM JHEBHHUKE M JJIEKTPOHHOM JKypHAaJle OCHOBAaHHMEM CO-
BEPIICHCTBOBAHUS MEAArOTMYECKON NEATENbHOCTH M METOAUKH IPEroJaBaHUs
MpeIMeTa).

15 IMpuxas Munucrepctsa npocseienus Poccun ot 2 gekadps 2019 r. Ne 649 «O6 yTsep-
xaenun LeneBoit Moaenu UPpoBOii 00pa30BaTEIBHON CPEIBD».
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Hcxons w3 aHaim3a pe3ysibTaTOB HCCIICOBAHHUS MOXKHO IPEIITOJIOKHTD,
41O (heaepanibHbI IKCIIEPUMEHT PEIn 3a1a4 udpoBu3annu odopa3zoBaHus (Io-
CTaBKH 00OpyIOBaHMs, 0OECIEYCHUs TOCTyNa K nu(poBOMy 0Opa3oBaHHIO, pe-
TJIaMEHTAIUI0 HU(POBOrO0 KOHTEHTA, IU(PPOBU3AIMIO 00PA30BATENBHBIX JaHHBIX
B 3JICKTPOHHOM JIHCBHHKE, J)KYPHAJIE M UX OTKPBITOCTH JIJISi Y9aCTHUKOB 00pa3o-
BaTeJIbHBIX OTHOIICHUN, HO HE PEIIM 3a/layll «PACHIMPUTEILHON TUIAKTHKN)
unudpoBoit 00pa3oBaTEIBHON CPEIbI, TOHACTPOUKHU €€ BO3MOXKHBIX ITU(POBBIX 00-
pa3oBaTeNbHBIX CEPBUCOB MOJ 33Ja4d COBPEMEHHOW OHTOJOTHH OOpa30BaHUS
Y aHTPOIOJIOTHH JICTCTBA, TEXHOJIOTHYECKOTO OOCCIICYCHHUs MPAKTHKU Pa3BUBAO-
iero oopa3zoBaHusl.

[ToaTomMy pa3BUTHE AUIAKTUKH ITUPPOBBIX 00Pa30BATEILHBIX CPEIl MOXKHO
ObLI0 OBl Ha3BaTh CIEAYIOUIMM Tocie IuGpPOoBHU3AIMH 00pa3oBaHMs IIaroMm. Tak
noruyecku GopMupyeTcsi ucropuorpadusi nudposuzanuu 00pa3oBaHUs, Xapak-
TEepU3yIlas HE TOJIbKO BHEIIHHE, OpraHU3allMOHHBIE (opMaThl M3MEHEHUH,
HO W COepXKaTelIbHbIC, JIOTUKO-TCHETHICCKUE 3a/1a9l PA3BUTHS TUIAKTUKA ITH)-
POBBIX 00pa30BaTENbHBIX CPEI.

B uccrnenoBanuu mpoBOAMIICS aHAIN3 IPUMEHECHHUS TIeIaroraMu MuQpOBbIX
o0pa3oBaTeNnbHbIX MIATHOPM, CEPBUCOB, KOHTEHTA. Pe3ynbTaThl MpeacTaBlICHBI
B Ta0I. 2.

Tabnuua 2
Pe3ynbTaTbl U3yyeHUa NpUMeHeHud neparoramMmum umdpoBbix 06pa3oBaTesiIbHbIX UHCTPYMEHTOB

dopma uudpoBoro cpencrTea

Uudpossie BuUaeoKOHTEeHT
YacToTa Liudpoeblie o6pa3oBaTenbHble CePBUCDI bpoBOi ’
ucnonb3oBaHus oGpa3oBaTesibHble | OPraHM3aLUUM NO3HABaTEsIbHOMN uiep .
= . o6pasoBaTenbHbIi
nnatdopmbl 1 KONNIEKTUBHOMW Yy4eGHOM
KOHTEHT
AeAaTeJIbHOCTU LUKOJIbHUKOB
Haunbonee yacTto Yun.py; LearningAppps; MocTHayka;
MCNoJib3yeMble N
P3LL; Padlet (oHnaiiH-gocka Hay4nok;
aK ) C VIHTEPAKTVBHBLIMU q .
n1ace; 3afaHnaMN); ephaK;
gjrlsrwllzéﬂ';.""o'gepc”“ Google Classroom Fannneo;
’ ’ (cepBuc opraHmsaumnmn MaTKynbT-npuBeT!;
Ypok.Pd; WHTEPaKTUBHOI NO3HaBa-
TeNbHOWN AeATeNbHOCTH); lMpoceeleHre-noaaepxra
Coepym

Mudgaropwmsa (cepsuc
MaTeMaTU4eCKnx urp);

Test-Pad (cepsuc
COCTaBJIEHNS TECTOBbIX
3a4aHUN N9 KOHTpoNs
Ka4ecTBa 3HaHWIN, YMEHWIA);

Webanketa (cepBuc coctas-
NIEHNS aHKET 1 3a4aHuUn ans
KOHTPONS Ka4eCcTBa 3HaHU);

BaHkTecToB.PY (cepBuc
NPOBEPKU 3HAHWNIA);

®dabpukaKpocceopaos
(KOHCTPYKTOP OHNarH-
KPOCCBOPAOB)
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OKoHYaHue 1abn. 2

dopma uudpoeoro cpeacTea

Lndpposblie
YacTtoTa Undpoebie obBpasoBaTtenibHble CEPBUCHI
Ucnosib3oBaHnA oGpasoBaTeNsibHble | OpraHu3auum No3HaBaTeNbHOMN
nnatdopmbl W KOJINIeKTUBHOM y4eBHO
AedaTeIbHOCTU LUKOJIbHUKOB

HocTtaToyHo yacTto | M3LU (MockoBckas MindMapp (cepBuc TEDEducation (o6pa3so-

MCNoNb3yemble B3/IEKTPOHHAs LWKona); KONNIEKTUBHOM NO3HABATENIbHON | BaTesbHbIN TefekaHan);
[EeATeNbHOCTU — MEHTalIbHbIE
KapTbl);

BnaeoKOHTEeHT,
undpoBoii
o6pasoBaTenbHbIi
KOHTEHT

Ypok-unbpbl; QWERTY (BugeokaHan

0 Hayke 1 TEXHONOornm);
CbepKnacc; Skysmart.ru; _
SpeakEnglish
Trello; (BuaeokaHan
ON151 N3Y4EHNA A3bIKOB,

JIMHIBUCTUHECKNX NPaBUN);

dokceopa;

NHpoypok; Anpgekc.TenemocT;

AyyebHuK; .
Educont.ru; RedRoom (nctopmyeckuin

PelyOra; MathCAD:; BUAeoKaHan);

PewyBIP; Flippity (cepBuc cosnanus BceKaky3sepeit
PewwyEra; OHNaNH-yNpaxHeHW); (Buneokanan

M0 €CTECTBEHHO-HaY HLIM
EAnHbINypoK.pd Ibrainstorm (opraHnsauus npeameTam: 6uonorus,
KONNEKTUBHOM paboThl); 3000/10r1s, aHaToMUs)

Rizzoma (cepBuc opraHnsaumm
KOJIEKTUBHOM paboThl

no cnuctemaTu3aunm 3HaHumn,
NOCTPOEHUIO MPUYUHHO-
CNeACTBEHHbIX CBA3EN);

Miro (opraHnsaums
KONNEKTUBHOW NO3HABATEIbHOM
paboThl);

TimeMapper (cepBuc
CO3[aHUS1 BPEMEHHbIX LUKan);

Kahoot!;

TedEducation

HanmeHee yacTto MHDOoYpoK; Mult-Edit (cepsuc nHtepak- MpocTtasHayka;

NCNOSb3yeMble TUBHbIX Y4eOHbIX 3aaHWiA); . .
Haypawa Sibscience

(Hay4Has pa3suBatowwaa | VoiceThread;
nabopatopus);

ClearSlide (cepBuc
Stepik; OHJIAMH-Npe3eHTaunin);

M30 TopHat (cepeuc
(MoBUNbHOE 3NEKTPOH- | OHMAH-OUEHKM 3HAHNI);

Hoe 0Bpa3oBaHye);
P ) Movavi (cepBuc popmmnpo-

VAcademia BaHUS BUAE03a0aHNIN);

4portfolio.ru (cepeuc
cUCTEMATM3ALIMN N aHATTIUTUKN
00pa30oBaTenbHbIX AaHHbIX

M pesynbTaToB);

Netfolio.ru (cepsuc
cucTeMaTmnsaLmm 1 aHaNIMTUKN
o6pasoBaTefibHbIX JaHHbIX

1 pe3ynbTaToB);

Trello (cepsuc opraHnsaummn
KONNEKTUBHOW NO3HABATEIbHOM
AEeATENIbHOCTH)

190 DIGITAL EDUCATIONAL ENVIRONMENT



Aeamosa O.A. Bectuuk PYIH. Cepus: Unpopmatuszamus obpasoBanmst. 2023. T. 20. Ne 2. C. 176-197

Table 2

Results of studying use of digital educational tools by teachers

The form of digital funds

Digital educational

Frequency i izati
f Digital educational servu_:e_:s organlzatlon_ Digital video content,
oruse of cognitive and collective . .
platforms . . digital educational content
educational activities
of schoolchildren
Most used Uchi.ru; LearningApps; Post-Science;

NationalExam;
IClass;

FIPI (demo versions
of exam);

Lesson.RF;

Sferum

Padlet (online board
with interactive tasks);

Google classroom (service
for organizing interactive
cognitive activity);

Pifagoria (service
of mathematical games);

Test-Pad (service

for compiling test tasks
for quality control of
knowledge, skills);

Webanketa (a service

for compiling questionnaires
and tasks for quality control
of knowledge);

BankTestov.RU (knowledge
testing service);

FactoryCrosswords
(constructor online crosswords)

Sciencepok;
Attic;

Galileo;
Matkult Hello!;

Enlightenment-Support

Quite commonly
used

MES (Moscow
Electronic School);

Digital Lesson;
SberClass;
Foxword;

Inf Lesson;

I'm a textbook;
ReshuExam;

| Solve Exam;

Single _Lesson

MindMapp (service
of collective cognitive
activity — mental maps);

Skysmart.ru;
Trello;
Telemost.Yandex;
Educont.ru;
MathCAD;

Flippity (creation service
online exercises);

Ibrainstorm (organization
collective work);

Rizzoma (organization service
collective work on the sys-
tematization of knowledge,
the construction of cause-
and-effect relationships);
Miro (organization collective
cognitive work);

TimeMapper (creation
service timelines);

Kahoot!;

TedEducation

TEDEducation (educational
TV channel);

QWERTY (video channel
about science and technology);

Speak English (video channel
for learning languages,
linguistic rules);

RedRoom (historical
video channel);

AllLikeUzBeasts (video channel
on natural science subjects:
biology, zoology, anatomy)
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Table 2, ending

The form of digital funds

Digital educational

Frequency services organization

Digital educational Digital video content,

of use iti i
platforms of cognltlye and cc_)l!e_ctlve digital educational content
educational activities
of schoolchildren
Least used Info Lesson; Mult-Edit (service of interactive | SimpleScience;
o educational tasks); . .
Naurasha (scientific Sibscience

development laboratory); | VoiceThread;

Stepik; ClearSlide (online service

. . presentations);
Mobile e-education;

TopHat (online knowledge

VAcademia assessment service);

Movavi (video job creation
service);

4portfolio.ru (service
for systematization and
analytics of educational
data and results);

Netfolio.ru (service

for systematization and
analytics of educational
data and results);

Trello (service for
the organization of
collective cognitive activity)

MO’HO 3aKIIOYUTh, YTO MEAArord HE HCHOIb3YIOT HU(PPOBBIE CEPBUCHI
U TIpOorpaMMHOE OOecTiedeHre, MO3BOJISIONIEe OPTaHN30BaTh HHTEPAKTHBHYIO Jie-
ATENbHOCTD, pellleHHe KOJUIEKTUBHOW y4eOHOU, MPOEKTHOM, UCCIe10BaTeIbCKON
3a/1a4d MIKOJIbHUKAaMH. TOJIbKO enuHuUIlbl u3 6ojee 200 pecroHAeHTOB MPUMEHS-
I0T OOUIEIOCTYNHbBIE pycU(UIIMPOBaHHbIE IM(POBBIE AUIAKTHUECKUE CEPBUCHI,
takue kak Mult-Edit, VoiceThread, ClearSlide (xomnextuBHast pabota ¢ OHJaiH-
npeseHtaysivu), MindMapp (opranu3anusi mo3HaBaTeNbHON NESITETBHOCTH IO-
CpenCTBOM MeHTallbHBIX KapT), SKysmart.ru, MathCAD, Flippity (cepsuc co3nanust
OHJIalH-yTIpaXkHeHuit), |Brainstorm (cepBuc opraHu3anuy KOJUIEKTHBHOW pabOTHI
HaJ nMpobJeMHoM 3amaveii), Rizzoma (cepBuc opraHu3aiuu KOJUIGKTUBHON pabo-
THI 110 BBISIBJICHUIO CBSI3€H MEX1y M3ydaeMbIMU oObekTamu), Miro (cepBuc opra-
HU3AIMU KOJUIGKTUBHON paboThi), TimeMapper (cepBuC cO3laHHsS BPEMEHHBIX
IKaJI IPY U3yYEHUH UCTOPUHU PAa3BUTHUS YETr0-JIn00).

He mpaxTHKyrOTCS TIenaroraMu CepBUC aHaiIHM3a 00pa3oBaTENbHBIX Pe3yIb-
TaTOB M OpraHu3anus pedaeKCHH MIKOJbHUKOM COOCTBEHHBIX 00pa30BaTENbHBIX
JNOCTHXEHUN. B HEKOTOPBIX PErMOHATIBHBIX MOAEISIX IM(POBBIX Cpell CYIIECTBYIOT
MHTETPUPOBAaHHBIC LU(POBBIE PELICHUSI C CEPBUCOM aHAJIMTUKU JAaHHBIX, UX I'pa-
¢uueckoii Bm3yanmzaiuu (LIOC «3T10Cy», MO, «kOrpa 2:0»). B otnensHbIX
pEruoHax IeIarory UCTIONIB3YIOT OOIIEIOCTYITHBIE CepBUCH aHamuTuke: 4portfolio.ru,
Netfolio.ru. Yuurens HemoOnEeHHUBAIOT BO3MOXHOCTh M CIIOCOOHOCTH JeTel pado-
TaTh C TaKUMHU IU(PPOBBIMH CEPBHCAMHU MOCPEACTBOM OPraHU3ALUHU peQIIeKCUU
y4eOHOM aHATUTHUKUA COOCTBEHHBIX 00pa30BaTEIIbHBIX PE3yJIbTATOB.

CoBpeMeHHbIE HCCIIEeIOBAHUSI aHTPOIIOJIOTUH IU(PPOBBIX 00pa30BaTENbHBIX
cpen, nudpoBOTO MOKOJICHHUSI M HOBOW COIMAIBHOW cUTyaruu pa3sutus [13] mo-
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Ka3bIBAIOT, YTO «IM(pPOBOE JIETCTBO» OPUEHTHPOBAHO HA MHTEPAKTUBHOCTH «IIU(]-
PbI», KOJUIEKTUBHYIO MHTEPAKTHBHYIO JEATENBbHOCTh B IIM(PPOBON cpese, MOUCK
MPOAYKTUBHON 0OpaTHOW CBA3M OTHOCUTENHHO «O0pasa f», coOCTBEHHOTO pa3-
BUTHSI 32 CUET OLIEHOK pe(epeHTHOr0 B3pOCiIoro, peepeHTHOro cBepcTHuka. Mce-
CJIeI0BaTeNIM KOHCTATUPYIOT MCUXOJIOTMUECKOe coiepKaHue LIU(PPOBOTO pa3pbiBa
U IM(POBOro MEKMOKOIEHYECKOT0 B3auMOIeicTBuUs, 00ycioBieHHOro «O6pazom
S1», aHTPONOJIOTHYECKUMH TPEICTABICHUSIMA O COBPEMEHHOM «IM(PPOBOM JET-
CTBE» M 33J]a4ax e€ro pa3BUTHSl.

[Tudpoas obpa3oBaTenbHasi CpeAa BHICTYIAET HOBBIM KYJIbTYPHBIM OPYAUEM,
orocpeayromuM GopMUPOBaHKE Y JeTel BeIcIMX ncuxuueckux ¢ynkimii (higher
mental functions), koropsie GOpMHUPYIOTCS OMOCPEIOBAHO COLMOKYJIBTYPHOMR
cpenoit (JI.C. Berorckuii [3], A.P. Jlypus, A.H. Jleontses, I1.5l. anenepus,
B.B. [laBb110B). D7€MEHTOM COIIMOKYJIBTYPHOU Cpenbl sBiIseTCs 1udpoBas oOpa-
30BaTebHAs Cpelia.

COOTBETCTBEHHO, B UJAKTUKE HEOOXOIUMO CTAaBUTH 3a/Ja4y O pa3BUBAIO-
meM (yHKIMOoHaJe Hu(poBOil 00pa30BaTENIBbHOM CPEbl U €r0 IKCIEPTH3E.

B mccnenoBaHnu MBI OonpaeMcst Ha METOJOJIOTHIO PaCIIMPHUTEIBLHON M-
JTAKTUKH; JIMYHOCTH, pacmupeHHoi uuppoBeiMu cpernctBamu (A.JI. CemeHOB,
A.H. Apxanrenbckuii [1], O.A. Aratosa u ap.). [IpoaHanusupyem ycioBus U Me-
TOJIbl MCIIOJIb30BaHMsI U(PPOBBIX MHCTPYMEHTOB B 00pa3oBaTeIbHOM Ipoliecce,
MpH KOTOPBIX OHU o0ecreyaT pacuIMpHUTENbHBIN XapakTep IUIAaKTHKU. B ka-
4yecTBe NMpHUMepa BO3bMEM OJIMH U3 IU(PPOBBIX METOAOB — paboTy ¢ OOJBIIMMU
JTAHHBIMH.

B npaktuke coBpeMeHHOro oopa3zoBaHusi paboTa ¢ JaHHBIMU paccMaTpHBa-
eTCsl KaK HOBBIM IpeaMeT, TemMa Uid OCBOeHUs (Hampumep, yueOHUK MHPOopMaTH-
xu'®). Vinu pa6oTa ¢ GONBIIMME JAHHBIMH PacCMaTPHBAETCs Kak pasziel] B paMKax
OJIMMITHAHBIX 3aJ]aHW{, HAIPaBJICHHBIX HA OCBOCHHE HH()OPMAIMOHHO-KOMMY-
HUKAIIMOHHBIX TeXHONOrui (Hampumep, Onumnuana HannoHanbHON TEXHOIOTH-
4eCKOM MHUIMATUBBIL).,

Takoii moaxoa peayuupyeT B AWAAKTHKE TpeICTaBICHUs 00 aHaI3e OOJIBIINX
JAHHBIX KaK O TUIIE TTO3HABATEIBHON AEATENbHOCTH. B TakoMm moaxojae TUAaKTH-
YeCKHi CTaTyc OOJNBIIMX JaHHBIX B 00pa30BaTENIbHOM MpOIecce BBIpaXKaeTcs B
MOSIBJIEHUU HOBOTO COJIEPXKAaHUS, @ HE HOBOTO JUAAKTUYECKOTO CPEJCTBA, KOTOPOE
MO3BOJIMIIO OB MOBBICUTH MPOJYKTUBHOCTh YUeOHOH nesTenbHOCTH. To ecTh Me-
TOJIBI aHAJIN3a JAHHBIX JOJDKHBI MPUMEHATHCS B KadeCTBE METOJa TIO3HABATEIb-
HOW JeATeNbHOCTH, pa3BUBAIONICH YHUBEpCAJbHbIE KOMIETEHIMH, CBS3aHHBIC
C YMEHHEM MpPaKTUYECKOTO MPUMEHEHHUsSI ITOTO METOJa B Pa3NUYHBIX YYEOHBIX
JTUCLUIUINHAX.

Ha npaxTtuke OosbpliMe AaHHBIE KaK TUAAKTUYECKMH METOJ OpraHU3aluu
MO3HABATEIBHOM IEATEILHOCTH MOXKET MPUMEHATHCS MeJaroraMu npu U3y4eHuu
Pa3IMYHBIX TEM U MPEAMETOB, HAIIPUMeEDP:

16 Mudopmaruka: yuebHuk ms 6 xnacca / non pen. JLJL Bocosoii, A.W. Bocosoii. M.: Jla-
6oparopus 3HaHUH «brHOMY, 2018.

17 Marepuansl 3a7anuii KOMaHAHONW MHYKEHEPHOH ONMMITHAbI IIKOILHUKOB «OIuMInana
HarmmonanpHON TEXHOJIOTHYECKOW MHUIIMATUBBDY 10 mpodmto «bonpime naHHbIE M MAaITMHHOE
obyuenne». URL: https://ntcontest.rujdocs (nara obpamenus: 10.12.2022).
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— 1o u3MKe ¢ UCTIOIb30BaHueM data-keiico «Poctex.MunoBarmn»8;

— UCTOPHHU U OOIIECTBO3HAHUIO C HCIIOJIb30BaHUEM KeiicoB naHHbIX [lopTana
OTKPHITHIX JaHHBIX Poccun®®, Exunoit nundopmarmontoit matgopmsl Hamponans-
HOI CHCTEMBI yIPaBJIeHUs TaHHBIME.,;

— OuoNIorNy ¢ MCHOJNBb30BaHUEM JTaHHBIX OTKPHITOro MUHUCTEpCTBa MUHKCTED-
CTBa 3/ipaBooXpaHenus Poccuiickoit deneparmu?!;

— TEXHOJIOTUM C UCHOJIb30BAHUEM PEECTPOB AaHHBIX OTKPBITOH CHCTEMBI
HAyKH M TeXHOJIOTHii??;

— IOCPEACTBOM APYTUX IUPPOBBIX CEPBUCOB OTKPBITHIX I'OCYAaPCTBEHHBIX
JTAHHBIX.

Takast npaKkTuKa co3aeT YCJIOBUS ISl POSIBIICHUS! CyOBEKTHO-IEATEIbHOCTHOM
MO3UIMU YUYEHUKOB U OOHOBJIICHUS COJIEp:KaHUsl 0O0pa30BaHUs Ha OCHOBE JOCTH-
YKEHHI Hay4YHO-TEXHOJOTUYECKOro pa3Butus Poccun.

[Ipu pabore ¢ naHHBIMU CTaBUTCS 3aj1ada (yueOHasi, MCCIIeJOBATEIbCKasl,
IIPOEKTHAsI), a METOJl aHAJIM3a JAHHBIX CTAHOBUTCS CIOCOOOM OpraHU3aluy MOo-
3HABATENILHOM JIeaTeIbHOCTH (YueOHOM, UCCIIeIOBATEIBCKOM, IPOCKTHON) YUCHUKOB.

3aximoyenne. Ha oCHOBE IIPUBEIEHHBIX PE3YJIBTATOB UCCIIEJOBAHMS, & TAKXKE
aHaJIM3a MPAKTHUECKUX MPUMEPOB pabOThI ¢ HOBBIMHU IIU(POBBIMU HHCTPYMEHTAMHU
B 00pa30oBaHUM MOXHO CZENIaTh BBIBOJ O TOM, YTO pa3paboTKa U METOJI0JIOTHU3a-
U1 COBPEMEHHBIX (DyHIAMEHTAIbHBIX M MPHUKJIAAHBIX aCIEKTOB JTUIAAKTUKH CBS-
3aHa C M3yYEHHEM pPa3BUBAIOIIEr0 (QYHKIMOHANA HMUPPOBBIX 00pa30BaTENIbHBIX
Cpell U C aHTPOIOJIOIMYECKMMH NPEACTABICHUSIMU O JUYHOCTH, PACIIMPEHHOU
undpoBbIMU cpeacTBamu [1].

HoByto Mozenb TUIAKTUKU ClEe1yeT UCKAaTh HE B U3MEHEHUHU MPEIMETHOIO
yCTpoiicTBa 00yUYCHHUS 3a CUET paCIIUpPEHHS YUCIia yueOHBIX TIPEJIMETOB, HE B ajall-
TalMy OOIEN3BECTHBIX KJIACCHYECKUX METOJIOB OOYUYEeHUs K UX MPUMEHEHHIO B IH(-
POBBIX 00pa3oBaTEeNbHBIX CpellaX, a B U3MEHEHUH CaMOW JIOTMKO-T€HETHYECKOU
CTPYKTYpbI IUJAKTUKH B CBSI3U C U3MEHEHHEM aHTPOIIOJIOTMH COBPEMEHHOIO JIET-
cTBa («1M(ppoBbIe AOOPUTEHBI»), B CBSI3U C YCIOBUAMHU CMEHBI TEXHOJIOTHYECKOTO
yKJIa/1a, OKUIAIONIETO «UYEJOBEKa, PACIIMPEHHOTO0 MU(POBBIMH CPEACTBAMMY,
CIOCOOHOTO periath 00pa3oBaTeIbHbIE, HCCIEI0BATENbCKIE, IPOSKTHBIE 3aaun
OyIymiero.

OcHOBHBIE BBI30BHI, (HOPMUPYEMBIE COBPEMEHHOMN CUTyalluel Jyisi COBpEMEH-
HBIX JUJAKTHYECKUX MOJEJe B yCIOBUAX IU(PPOBON TpaHC(hHOpMAIMK CBSI3aHbBI
C MEpPEeX0I0M K HOBOMY TEXHOJOTHMYECKOMY YKIAly, IepeyCTPANBAIOIIEMYy 3KO-
HOMHKY U YeJIOBEUECKHIl KanmuTal Oyayliero.

18 Pocrex. Unnosamuu. URL: https://rostec.ru/innovations/#projects (nara o6pameHus:
10.02.2022).

19 Tlopran otkpeIThix manubex Poccuu. URL: https://data.gov.ru (nata o6pamenus: 10.12.2022).

2 Enunas uadopmanrorHas miathpopma HauoHaIbHON CHCTEMBI yIPABIEHHS JAHHBIMH.
URL.: https://nsud.info.gov.ru (mara o6pamenus: 10.12.2022).

2l MuHnucTepcTBO 31paBooxpaHenus Poccuiickoii @epepauu. OTKPHITOE MUHHCTEPCTBO.
URL.: https://minzdrav.gov.ru/open (nara oopamienus: 10.12.2022).

22 OTkpbITas cUCTEMa HAyKH U TEXHOJIOTHUiA: peectpbl naHHbX. URL: https:/utp.pd/ (nara
obpamenus: 10.12.2022).
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[TpuHIHMITIATFHYIO BO3MOXHOCTH pa3paOOTKH U Pa3BUTHUS HOBOW JAUIAKTUKA
00yCJIOBWIM MHOTOOOpa3Hble HHU(POBbIE HHCTPYMEHTHI KaK CpelCTBa OpraHu3a-
MU y4eOHOU, UCCIIE0BATEIBCKOM, IPOSKTHOM JNEATEIILHOCTH y4eHUKoB. Ho camu
nu(ppoBbIE HHCTPYMEHTHI MOJTYYar0T BO3MOKHOCTh PEajn30BaTh CBOW 00pa3oBa-
TEJIbHBIA MOTEHIMAJ JIMIIb B PaMKax JAUJAKTHYECKOW CHUCTEMBbI, peau3yrolei
TaKyl OHTOJIOTHIO, KOTOPasi COOTBETCTBYET JIOTUKE MX MPAKTHYECKOTO MPUMEHE-
HUS U METOJI0JIOTMH Pa3BUBAIOIIETO 0Opa30BaHUS.

Crnioco6oM npeBpariieHus HU(pPOBBIX TEXHOJIOIMI B UCTOUHHUK PACIIUPUTENb-
HOTO XapakTepa TUJAKTHKH SBJSIETCS cUCTeMa 00pa30BaTeIbHBIX 3a/1ad, aKTyajH-
3UPYIOIIUX U1l YYEHUKOB OHTOIPAKTHUUECKYIO Ipo0iieMy, peleHHe KOTOPOH Tpe-
OyeT Mo3HaHUs, MCCIEOBAaHMSA, TPOCKTUPOBAHMS H3yd4aeMoro oonekra. [losTomy
Ha HEKOTOPBIX MEPEeNOBbIX HU(POBBIX 00pa3oBaTENbHBIX IIAT(HOpPMAaxX OpraHU30-
BaHO HE TOJIBKO M3yUYCHHE, HCCIICOBAHNE, POSKTHPOBAHHUE TEM yUeOHBIX MpeaMe-
TOB, HO ¥ «OOJBIINX UICH» HAANPEIMETHOTO COiepKaHust oOpazoBanus [ 14].

Hcnonb3oBanue nu(ppoBbIX peCypcoB B cUCTeEME 00pa30BaHUs JTOJDKHO Op-
TaHMU30BBIBATHCS 32 CUET CUCTEMBI IPOrPAMMHO BBICTPOCHHBIX 00pa30BaTEIbHBIX
3a/a4, 4yTo 3aJaeT CTPYKTypy LU(]poBoil 0Opa3oBaTeNbHON Ccpebl MO-UHOMY,
HE TOJIBKO B JIOTHKE «y4EOHBIX TEM».

OCHOBHBIE PUHIMITBI JUJAKTUKH LU(PPOBOK 00pa30BaTENbHOM Cpelbl MOKHO
PaMOYHO 0003HAYUTH: MHTEPAKTUBHOCTh, METAIPEIMETHOCTh, CTPYKTYPHOCTh 00pa-
30BaTeNbHBIX 33/1a4, CyOBEKTHO-/IEATEIbHOCTHAS BKIIOUEHHOCTh YYEHHUKA, MHOTO-
oOpa3ue 0a30BBIX BUJOB JIEATEIBHOCTU ydeHHUKa (yueOHas, ucciieZjoBaTeNbCKasl,
MIPOEKTHAs), OTKPHITOCTh U pe(IeKCUBHOCTh 00pa30BATENILHBIX PE3YJIBTATOB y4acT-
HUKaMu 00pa30BaTeIbHBIX OTHOIIEHUH, KOHBEPTUPYEMOCTh 00pa30BaTEIbHBIX
pe3yJIbTaTOB MPH TIEPEX0Jie Ha CIICAYIONINA YpOBeHb 00pa3oBaHus (Mexmy 00-
MM H JOTIOJIHUTEIBHBIM 00pa30BaHHEM).

[TpuBeneHHbIe pe3yabTaThl HCCIIEI0BAHHS MTO3BOJISIOT 3aKIIOYUTh CIIETYIOLIEe.

1. [udpoBele MHCTPYMEHTHI MOTYT MPOAYKTUBHO HCIIOJIB30BATHCS JIMIID
B paMKax TeX AMJAKTHUYECKUX CHUCTEM, KOTOpHIE 10 CBOEMY 0a30BOMY COJEpIKa-
HUIO, CTPYKTYpE, MIMMaHEHTHOMY MM CIOCO0Y AESTEITbHOCTH COOTBETCTBYIOT Oa-
30BOMY IIPUHIUITY OpraHU3alliyU MTO3HABATENBHOM U peolOpasyrolieil 1esTenbHo-
CTH, 3371aBaeMOMy IIU(POBBIMHU 00pa30BaTEIbHBIMHU IIATHOPMAMH.

2. B Haubonpmieli crerenn 00pa3oBaTeIbHBINA MOTEHIHAI IU(PPOBBIX HHCTPY-
MEHTOB PACKPBIBAETCS B paMKax JUJAKTUYECKUX CHCTEM, MPEAIOIararolxX camo-
CTOSITENTEHYIO PEKOHCTPYKIIUIO YYCHHKaMH KOMIUIEKCHBIX TPEICTaBICHUHN O JeH-
CTBHUTEJIBHOCTH, (POPMUPOBAHHME HA 3TOH OCHOBE CaMOOIpE/AENeHUs, pelIeHue
NPUHIUIHNAIBHO 3HaYMMBIX NPOOJIEeM U 3a7ad B X0Jie y4eOHOM, HccieqoBaTelb-
CKOM, MTPOEKTHON JEeSTETLHOCTH, YTO BO3MOXKHO PEain30BaTh HA OCHOBE MPAKTHK
paboThI ¢ OTKPBITHIMU JAHHBIMHU B XOJ1€ PELICHUs 00pa30BaTeIbHbIX 33/1a4.

3. Ouenka pa3BuBaroniero GyHKIHOHATIA TUPPOBBIX 00pa30BaTEILHBIX WH-
CTPYMEHTOB, NPOTPAaMMHBIX CPEJICTB, MHTETPUPYEMBIX B LU(pOBYIO 00pa3oBa-
TEJIBHYIO Cpelly, TpeOyeT ONpeAeICHHOTO poia SKCIIEPTU3bI.

4. Pe3ynbTaThl 3KCIIEPTU3HI pa3BUBAIONIEro (GyHKIIMOHANA IU(POBHIX 0Opa-
30BaTeJbHBIX HHCTPYMEHTOB AJISl peajln3alluyl LelIeBoi Moaenu nudpoBoi obpa-
30BaTENBLHON Cpelbl OYAyT TOJIE3HBI YYacTHUKAaM 00pa30BaTEeNIbHBIX OTHOIICHUH
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1 oTHOIIEHUH B chepe oOpazoBaHus st GOPMUPOBAHUS PEHICHUN O 3aKyIKaxX
000pyI0BaHUs IPOrPAMMHOTO 00ECTICUEHUSI.

5. Ilegaroruveckast aHTPOMOJIOTHSI M JUIAKTHUKA U(POBBIX 00pa30BATEIBHBIX
Cpell B CBOEM CTaHOBJICHUM B YCIOBHSX IM(POBOI TpaHChOpManmu oOpa3oBaHUsS
TpeOyIOT Cephe3HbIX (DyHIaMEHTAIBHBIX UCCIICIOBAHUI HAYYHBIX KOJUICKTHBOB.

JlaHHOE HCCIenoBaHUE MPEICTABISICT (POHTUPHI U3MEHEHUS TUIAKTUKU U
MEearOrMYECKO aHTPOTIONIOTHU B YCIIOBHSIX ITU(PPOBBIX 00pa3oBaTEIbHBIX CPEI.
B xome Hamux paHHHMX HccaenoBaHuil [7/] chopMyaupoBaHbI TOKa3aTeIbHBIC
MPEUIOKEHUS TI0 CO3/IaHUI0 CTaHIapTa u(poBoii 0Opa3oBaTeILHON Cpelbl, pe-
TYJIHMPYIOLIETO CTPYKTYpPY 3JIE€MEHTOB LU(POBOI 00pa3oBaTENbHON cpenbl U ee
pa3BuBarone (YHKIUA B KOHTEKCTE WHTETPUPYEMBIX HUPPOBBIX TUIAKTHYC-
CKUX CPEJCTB U CEPBHCOB.
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Abstract. Problem statement. The research is devoted to the interaction in the training
of highly qualified personnel using the means of the information environment. The integration
of employers and the college considered as an innovative guideline for the development
and formation of future specialists in the real sector of the economy. The authors deal with
the issue of information media tools that take into account current trends and innovations in
the preparation and formation of college students. Methodology. The analysis of foreign
and domestic works on this problem is made. With the help of open resources, the integration
of interaction between employers and the college using the means of the information envi-
ronment is considered. Results. The approaches of employer — college interaction are ana-
lyzed using the means of the information environment on the example of the Moscow region
in order to increase the professional training of college graduates. Conclusion. Modern re-
quirements in the training of specialists require the college to integrate more widely with em-
ployers, who should become interested participants in the educational process. The college
has a task — to prepare professional personnel in demand in the labor market. For the suc-
cessful implementation of this task, it is necessary jointly implement modern approaches
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UHTerpaumsa noaxonos
B3aMMogencTBua «padboTogaTtenb — KOJJeoK»
C NpUMEeHeHneM cpeancTs UHGOpPMaUNOHHOMN cpeabl
B KOHTEKCTe NoAroToBKu NnpodeccrnoHasibHbIX KaapoB
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Annoranms. [locmanoexa npobiaemsi. I3ydaercs B3aNMOJICHCTBIE B TIOJITOTOBKE BbI-
COKOKBIM(PHIINPOBAHHBIX KaJpOB C IIOMOIIBIO CPEACTB HH(pOpMannoHHON cperpl. MHTerpa-
us paboTogaTesiell U KOJUIeKa pacCMaTpUBACTCS KaKk HHHOBAITMOHHBIA OPUEHTHP Pa3BUTHS
W CTaHOBJICHUS OyIyIIHUX CIIEIUAINCTOB B PEATBHOM CEKTOpe SKOHOMHKH. [logHnMaercs Bo-
MIPOC CPEACTB MHPOPMALIMOHHBIX CPEJl, YUYUTHIBAIOIINX COBPEMEHHBIE TEHACHIIMU U HOBOBBE-
JICHHS B TTOJITOTOBKE W CTAHOBJICHWW O0ydaronmxcs Koyuemka. Memoodoaoeus. [lpoananmmsu-
pOBaHbI 3apyOeKHbIC W OTCUCCTBEHHBIC TPYABI MO mpobieMaTrke. C MOMOINBIO OTKPBITHIX
PECYpCOB M3yUyeHa MHTErpalys B3auMOACUCTBHUA paboToaaTeNeld U KoJule[pka ¢ IpUMEHEHHEM
cpeacTB HHGOPMAIMOHHOHN cpenbl. Pe3yromamut. [IpencTaBieHbl MOAXO0IBI B3aUMOICHCTBHS
«paboTojarenh — KOJUISIDK» C UCIIONB30BaHUEM CPEICTB MH()OPMAIMOHHOW Cpe/bl Ha TpH-
Mepe MOCKOBCKOTO peruoHa ISl yIIy4lleHus: Mpo(heCCHOHAIBHOM MOATOTOBKH BBIMTYCKHUKOB
Kosuemka. 3axarouernue. COBpeMEHHBIE TPEOOBAaHUS K TIOJTOTOBKE CIICIUAIMCTOB TPEAIOIIa-
raroT OoJyiee MMPOKYIO MHTETPAIMIO KOJUIE/DKA ¢ paboToAaTesIMHA, KOTOPBIC JOJDKHBI CTaTh
3aMHTEPECOBAaHHBIMU yYaCTHUKaMU 00pa3oBaTeNIbHOTO Tpoliecca. [lepen koiuiemkeM CTOUT
3ajlaya — MOJATOTOBHTHh NpOo(decCHOHANbHBIE KaJpbl, BOCTpEOOBaHHBIC HA PBIHKE TPYyIa.
JUis ycrienrHoW peanu3aliy TOCTaBJICHHOW 3a7add HeoOXOJMMa COBMECTHAs pear3alius
COBPEMEHHBIX ITOJX0/IOB B MOATOTOBKE OyAYIINX CHEIHAICTOB.

KmroueBble cioBa: meratpeH[ibl, cpeiHee MpodeccroHaabHOEe 00pa3oBaHHE, PHIHOK
Tpyzna, nHPOpMaTH3aLusI 00pa30BaHHUs

Bxuaan ABTOPOB: aBTOPLI CACIaIN SKBUBAJICHTHBIN BKJIa] B IOATOTOBKY HY6J'II/IKaLII/II/I.

3asBieHne 0 KOHGINKTEe HHTepPecOB. ABTOPHI 3asIBISIOT 00 OTCYTCTBUU KOH(IIMKTA
HHTEPECOB.

HcTopusi cTaThbu: MOCTYIHIA B pelakiuio 2 okTsa0ps 2022 r.; nopaboTaHa mocie pe-
nensupoBanus 15 nexabps 2022 r.; npunara k myonukamuu 20 saBaps 2023 T.

Jns uutupoBanusi: Barannikova A.V., Zaslavskaya O.Yu. Integration of approaches
to employer — college interaction using information environment tools in the context of voca-

tional training // Bectauk Poccuiickoro yauBepcutera apyx0s Hapogos. Cepusi: MHpopma-
tu3anus oopazosanms. 2023. T. 20. Ne 2. C. 198-206. http://doi.org/10.22363/2312-8631-
2023-20-2-198-206

Problem statement. Global development trends and new requirements of
the labor market require the use of modern practical tools in the development of
a career direction. The system of secondary vocational education faces a problem
in the discrepancy between the competencies of current college graduates and
the requirements of potential employers [1]. To solve this problem, it is necessary
to integrate new approaches of interaction between employers and professional
educational organizations [2].
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The works of S.I. Ashmarina, A.M. Izmailova, E.A. Kandrashina [3],
A.Yu. Voloshina, O.V. Inshakova [4] and others consider global megatrends and
their impact on the education system, which determine the workflow in the future.
For the first time, the term “megatrends” was introduced by the American futurist
John Nasbit in 1982, the author investigated “the main directions of movement
that determine the appearance and essence” [5] of changes in society. Transfor-
mation concerns such trends as technological (digitalization, automation) and so-
cial (transformation of social institutions, demographic changes). The functional
paradigm of education considers the acquisition of new knowledge by a person
as a socio-cultural technology that prepares the personnel needed by society [6].
If in the 20th century it was enough to get a specialization that confirmed your
knowledge and level of education, then a specialist of the 21st century, regard-
less of the field of activity, needs to develop: personal qualities, be prepared
for the socio-economic situation on the labor market, have the ability to learn/
self-educate, develop abilities in emotional and digital literacy [7].

The development of vocational education in the new conditions of labor
market transformation poses large-scale tasks to information and communication
technologies in order to meet educational needs [8]. This is because the know-
ledge and skills acquired within the framework of mastering the specialty have
a rate of obsolescence and sometimes have nothing to do with the real situation
on the labor market [8].

In this regard, employers have a need to reduce the risk of a serious shortage
of qualified personnel in their organizations in the future, and to help in the accelerated
adaptation of graduates to the needs of business and the economy as a whole [9].

To successfully build a career trajectory in the secondary vocational edu-
cation, it is necessary to integrate approaches to interaction in the context of
“employer — college” at the training stage [10]. On the example of the subject
of the Russian Federation, Moscow, organizations were considered (Table),
which combine these approaches.

Integration approaches of employer - college interaction
with the use of information environment tools

the g':;’:ﬁi:;tion Link Mission Project
Center https://czn.mos.ru/page/ | Project of the Department of Labor | Implements the program
“My Career” LEHTP__MOS_Kapbepa and Social Protection of the po- | “Pump up a career” —
pulation of the city of Moscow. promoting the formation
Itis a platform for the introduc- of a conscious approach
tion of innovative approaches to choosing a profession,
and employment technologies, finding a job and building
the center offers customized job |a career for young people
search services from 14 to 35 years old.
Assistance in mastering
professional skills that are
in demand in the labor
market
Center https://eduprof.mos.ru/ | The objectives of the professional | The created training center
for Professional center are: “Professional”, where you
Qualifications — vocational training and additional | can get free training, inclu-
and Employment vocational education for adults, ding remotely, in the direc-
Promotion including unemployed citizens; tion of the Employment
“Professional” — providing high-quality educa- | Center
tional services to organizations
and individuals;
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Table, continuation

Name of
the organization

Link

Mission

Project

— increasing the level of professional
knowledge and skills of citizens
aimed at training by the employment
service bodies, acquiring new pro-
fessional competencies by them;
— improving the business qualities
of specialists, preparing them

to perform new work functions;

— updating of theoretical and
practical knowledge of specialists;
— bringing the level of qualification
of workers in working professions
in line with the existing production
and social conditions;

— formation of professionalism
among workers, the ability to work
in a market economy;

— updating the professional com-
petencies of workers, improving
their professional skills;

— the study of new equipment and
technologies by workers accord-
ing to the profile of professional
activity

Platform https://career4me.ru/ It is a key tool of the project There is a module on
“My Career” “Development of Youth Employment | the platform — “Current
Skills in Russia”, which has been |vacancies and internships”,
implemented by the FOCUS MEDIA | with the help of which
Foundation with the support of a participant of training
the City Foundation and the Presi- | on the platform can find
dential Grants Fund since 2015. | real opportunities to get
Provides young people with access | their first working experi-
to online training in communication |ence in their region
skills important for employment,
self-presentation, interviewing and
resume writing, as well as informa-
tion about potential employers and
vacancies. The result of the training
is a high-quality resume generated
on the platform under the guidance
of teachers — curators
Portal https://www.spo.mosmet | Implements projects on Professional internships.

“Professional
self-determination”

od.ru/

professional self-determination

Professions of the metro-
polis.
SoftSkills2035 Club

Project
“Professional
internships”

https://www.spo.mosmet
od.ru/quest-routes

A multi-format platform of career
guidance events for schoolchildren,
students, teachers of metropolitan
schools and masters of Moscow
colleges. The participants were
given the opportunity to get
acquainted with the history,
production cycle and technologies
of Moscow's leading enterprises,
as well as to study in more detail
the content of the activities of

a number of professions in demand
in the modern labor market

The events are aimed
at expanding the capa-
bilities of educational
organizations to use
the urban environment
as the most capacious
educational resource
in all its variety of forms

Professions
of the metropolis

https://www.spo.mosmet
od.ru/metropolis

The participants of the Career
Guidance marathon project
“Professions of the metropolis”
get acquainted with various areas
of professional activity in the capital
region, in which specialists are
guaranteed to find work in a big city

Professions of the me-
tropolis: employment in
the field of IT (passing a
professional internship —
remotely)
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Table, ending

Name of
the organization

Link

Mission

Project

SoftSkills2035
Club

https://www.spo.mosmet
od.ru/softskills

A unigue open space
for the development
of future competencies

The projects are held in
the following formats:
— foresight sessions;

— strategic sessions
(immersion in

the Agile philosophy);

— trainings;

— TED intensive
“Territory of professions

Technograd https://technograd.mosc | Professional navigation Completion of additional
at VDNH ow/ and assistance of career education courses, free
“Career consultants of charge, pre-register
Development

Center”

The use of information environment tools (Figure 1), used in the interaction
of employers and colleges for the training of professional personnel, and gives
future graduates the following opportunities.

A

learn about
possible measures
of support

and assistance

in employment

A

meet potential
employers

information
about the current
situation on
the labor market

Figure 1. Result of employer — college integration approach for future graduates of the vocational school

Source: compiled by the authors.

Methodology. The methodological basis of the study was the works of Rus-
sian and foreign specialists in the field under study, data from websites characte-
rizing activities in the training of professional personnel, which further contribute
to the employment of graduates in the labor market.

Results and discussion. Studying the integration of approaches of interac-
tion between employers and colleges allows us to highlight that combining study
and work allows students to develop professional and social skills demanded by
employers, and attracts more proactive and active students interested in building
a successful career. The college and employers are links in the same chain of
training specialists [11].

The project “Professional internships”, implemented by the City Methodologi-
cal Center, since 2016, introduces participants to the leading high-tech enterprises
of Moscow. To date, 165 thousand people have attended more than 5,000 events,
both online and offline, at 700 enterprises, and every year there are more of them [12].

The My Career platform provides services daily not only for job seekers,
but also for employers to find new employees with the appropriate competence,
as well as a set of skills and abilities.
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For successful integration between employers and applicants from among
college students, it is necessary to register on the website mos.ru to log in to the
mycareer.moscow website and use the services:

1. “Pump up your career” — available for young people from 14 to 35 years
old, this service is provided in the form presented at Figure 2.

~

— conducting career guidance
testing;

— improvement of universal skills
(soft skills) necessary in any job;

— selection of vacancies
corresponding to age
and education

Figure 2. Assistance provided by the service “Pump up your career”

Source: compiled by the authors.

2. “Affordable work” — for persons with disabilities, an individual job search
strategy is drawn up and support at all stages, assistance is provided in adapting to
the workplace [13].

3. “Self-development” — this module on the My Career platform gives you
the opportunity to evaluate your abilities by making the right choice, namely: take
part in webinars, study video tutorials (adapted for people with hearing impair-
ment), pass career guidance testing, and get a psychologist's advice and the help
of a career consultant [14].

Within the framework of agreements between the center “My Career”
and colleges of Moscow in the 2022/2023 academic year, classes are held on
the course program “Career Management”. These classes are necessary to improve
the efficiency of employment of students and college graduates. In the classroom,
students learn the basics of career growth, learn to build an individual career tra-
jectory, as well as competently make up a portfolio.

Taking into account all the above, it is necessary to strengthen the influence
of the employer on the educational process, with the possibility to adjust the re-
quest for training in a specific specialty and qualification, namely, to form a sys-
tem of advanced education [15]. These criteria are relevant if we take into account
that changes are happening rapidly, and the number of necessary skills is con-
stantly growing [16].

To analyze and make a forecast of the personnel needs of economic sectors,
taking into account the emergence of new and changes in existing labor functions
of employees of all professional qualification groups, including in real terms and
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taking into account the demographic situation [17]. The results of the study can be
used at meetings of departments in the areas of training in colleges, methodologi-
cal meetings, in order to involve all participants in the educational process in
the training of professional personnel.

Conclusion. High-quality and modern education, as well as the ability to
apply the acquired knowledge are necessary conditions for successful professional
activity. Thus, it is obvious that the system of secondary vocational education
cannot develop today as a closed system.

Studying the chosen profession, within the framework of professional in-
ternships, gives students a unique opportunity to gain new experience and im-
prove professional skills from leading representatives of the capital's companies.
The effectiveness of cooperation between the college and the employer in the in-
terests of improving the quality of professional training will in- crease significant-
ly if all participants in the educational process are interested in improving basic
and professional competencies that meet the requirements of the modern labor
market.
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AuHoTtanus. [locmanoexa npodaemvl. Llndposas Tpanchopmanus BeIcIIero oopazoBa-
HUSI CyIIECTBEHHBIM 00pa30M BIHSET HA OPTaHU3aLNI0 HAYIHO-HUCCIIEI0BATEIBCKOM AeATEIIhb-
HOCTH CTYJICHTOB TIEJaroTHYeCKNX YHUBEPCUTETOB. AKTYaJIbHOW fABIsETCS Mpobiema oOHa-
PYXEHUsI CPeJCTB MH(MOPMAIMOHHBIX TEXHOJOIMH M HANpaBICHUN UX HCIONb30BaHUS AT
peanu3alnuy HayqHO-HUCCIENI0BATEILCKON paboThl OyAyIiuX y4uTeneil MaTeMaTHKH, oOyda-
fommxcs Ha 1-2 Kypcax, a TakKe BBIOOpa MaTeMaTHYECKOH 3a1aun, pernieHue KOTOpOoH ¢ Imo-
MOIIBIO IU(POBBIX TEXHOJOTHH MTPUBENO ObI K HEKOTOPHIM MHTEPECHBIM pe3yibTaTaM, 00ia-
JarIuM 3JIEMEHTaMH HOBH3HBbI. HCHL HCCJIICN0BAHUS — BbIIBUTH HAIIPABJICHUSA PICCJ'IeILOBaHPII’I
MATEMAaTHYICCKOT O XapaKTepa, pcain3alusd KOTOPbIX 3HAYUTECIIbHBIM o6pa30M OIMpacTCs Ha
0COOCHHOCTH cpeibl TuHamudeckoi mateMmatuku GeoGebra. Memoodonozus. OcyniecTBIcH
aHaNIN3 HEKOTOPBIX 0COOEHHOCTEH cpenbl quHamudeckoit Marematuku GeoGebra u ee mpume-
HEHHS B TEOMETPUUECKUX HCCIICIOBAHUAXK. [ M3ydeHns reoMeTpudeckux (PUTyp HCIOIb30-
BaHbl METO/bl BU3yalU3allMi MAaTEMAaTUYECKUX OOBEKTOB M AKCHEPHMEHTAIbHOW MaTEMAaTUKH.
Pesynbmamul. PaccMOTpeHbl BO3MOXKHOCTH HCIONB30BAHUS CUCTEM IMHAMMYECKOH MaTeMa-
TUKHU ISl OPTaHU3aI[u HayYHO-UCCIIeIOBATEIhCKONW paboThl 00YyYarONINXCS MTeAarornaecKux
YHUBEPCUTETOB MaTeMaTHdeckoro npoduns. [Ipu 3Tom ynop caenaH Ha MCCII€IOBaHMSA, CBSI-
3aHHBIC C U3yYCHHUEM IPOCTPAHCTBEHHBIX KPHUBBIX U MX IUIOCKUX MPOEKIHH, IOCTPOCHUE KO-
TOPBIX €CTECTBCHHBIM 00pa3oM OIMpaeTcs Ha MPUHIUIEI 0TOOPasKeHUS] TPEXMEPHBIX 0OBEKTOB
Ha 3Kpase. Ponb cucTteM TMHAMHUYECKOH MaTeMaTHKH B TAKMX UCCIIEOBAHMUAX TIaBHBIM 00pa3oM
3aKIIF0YACTCs B BU3yalU3allui PACCMAaTPUBAEMBIX T€OMETPUUECKUX OOBEKTOB, YTO IO3BOJISIET
BBISIBUTh BO3MOJKHBIC CBOMCTBA TMOCTPOCHHBIX KPHUBLIX, a 3aTC€M, UCIIOJIb3Ys1 IIOCTyHHI:Iﬁ Ma-
TEMAaTUYECKHH aImapar, MOATBEPAUTh UX CIPaBEIINBOCTb. 3aktouerue. 1IpencraBieHo Hanpas-
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Abstract. Problem statement. The digital transformation of higher education significantly
affects the organization of pedagogical universities students’ research activities. Therefore, two
important problems can be identified. Firstly, the matter of discovering information technology
tools and directions for their use for the implementation of research work of future mathematics
teachers studying in 1-2 courses. And secondly, the problem of choosing a mathematical topic,
the solution of which with the help of digital technologies would lead to some interesting results
that have elements of novelty. The purpose of this study is to identify the line of research of
a mathematical nature, the implementation of which relies heavily on the dynamic mathematics
software GeoGebra’s features. Methodology. Some features of the GeoGebra dynamic mathe-
matics software and its application in geometric studies are analyzed. To study geometric figures,
methods of visualization of mathematical objects and of experimental mathematics are used.
Results. Some possibilities of dynamic mathematics software applicability in research and de-
velopment of pedagogical universities’ mathematical profile students are considered. In these
circumstances, the emphasis is on research related to the study of spatial curves and their planar
projections, the construction of which naturally relies on the principles of displaying three-
dimensional objects on a screen. The role of dynamic mathematics software in such studies
mainly lies in the visualization of considered geometric objects, which makes it possible to iden-
tify possible properties of the constructed curves, and then, using available mathematical appa-
ratus, to confirm their validity. Conclusion. The direction of designing and studying geometric
objects using the GeoGebra dynamic mathematics software, which formed the basis of several
research works of undergraduate students, is presented.

Keywords: visualization of curves and surfaces, experimental mathematics, projection
curve on a plane, parametric equations of curve
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ITocTranoBka npodJieMbl. B mocienHee BpeMs Bce daile roBopsT o mudpoBoi
TpaHchopmaiuu Beiciiero oopaszosanus [1]. PazButre nndopmanmoHHBIX TEXHO-
JIOTHI CyIIEeCTBEHHBIM 00pa3oM BIHUSET M Ha OPraHU3allMI0 HAyYHO-HUCCIEI0Ba-
TEJIHCKOW PabOThI CTYJEHTOB.

CymectByeT MHOTO (hOpM Hay4dHO-HCCIEAOBATEIBCKON JAEITEIbHOCTU CTY-
JICHTOB: HAIMCAHUE UCCIICIOBATEILCKUX IPOSKTOB, HAYIHBIX CTATeH, JUTUIOMHBIX
paboT, ydyacTue B Hay4HBbIX KOH(epeHIusax. B mocnennue aBa aecsTka JIeT Mpakx-
TUYECKH B JIIOOOM HAYYHOM HCCIIEAOBAHUM CTYACHTOB BCe OOJbINe U OOJIBIIE HC-
MOJIB3YIOTCS CpeNICTBa MH(OPMAIIMOHHBIX TexHoNoruil. Hanpumep, oOyyaromuecs
MearOTHIECKUX YHUBEPCUTETOB YaCTO CO3/IAIOT JICKTPOHHBIC TTOCOOUS IS U3Y-
YeHHs] KaKUX-JIMOO pa3fesoB y4eOHBIX JAUCHUIUINH, MPEATaraloT HCIOIb30BaHHE
ANIEKTPOHHBIX KBECTOB, WTP, Pa3HOOOPA3HBIX CIEIHATU3UPOBAHHBIX MPOTPAMM
JUISL U3YYECHHSI TOTO UM MHOTO MpeAMeTa U T. A. 3HaHWS, YMEHUS U HaBBIKH, He-
00X0IMMBIC JJISI TAKUX METOJMYECKUX Pa3pabOTOK, a TAKKE OIBIT UCTIOJIb30BaHUS
KOMITbIOTEpa B 00yUeHHH OyIyIIue YUUTeNs MPUOOPETAIOT MPH U3YUCHHH OCHOB
WH()OPMATHKH U CIIEIITPEIMETOB, HIUTFOCTPUPYIONTUX MPUMEHEHHE MPOTPAMMHBIX
CPEJICTB B IIPOIIECCE MPENOJaBaHuUs JUCIUILINH MPEAMETHOMN MOATOTOBKH.

C npyroit ctoponsl, HHGOPMAITMOHHBIE TEXHOJIOTUHA MOYXHO C YCIIEXOM HC-
MOJIb30BaTh B HAYYHO-UCCIIEIOBATENILCKON e TEIbHOCTH CTYACHTOB Iearoruye-
CKHAX YHHUBEPCUTETOB ]ISl TIOJYYEHUS HEKOTOPBIX MUHH-OTKPBITHH B Pa3IUYHBIX
HayKaX, ¥ 9TH HOBBIE pe3yJIbTaThl, KaK MPaBUIIO, HE CBA3aHBI C METOJUKOM 00yue-
HUS TOMY WIH HHOMY TIpenMety. Hampumep, CymecTByeT MHOKECTBO IPOTPaMM,
MO3BOJISIIOIINX PelIaTh CHEIUAM3UPOBAHHBIE MATEMAaTUYECKUE 3a/1a4H, HO Yallle
BCETO pellieHNe TaKUX HAYYHBIX 33/1ad TpeOyeT OT CTYJEHTOB CHEIHATbHOU TO/-
rotoBkd. Kak mpaBuiio, CTyJAeHTHI-MAaTEeMaTUKH TE€IarOTHUYEeCKUX YHHUBEPCUTETOB
Ha TIEPBOM Kypce H3y4aroT 0a30BbIE MaTeMaTUYECKHE IUCIUTUIMHBI U OCHOBBI
WHPOPMATHKH, TIOATOMY HE TOTOBBI K MPUMEHEHHIO TaKUX Mporpamm. Tem He MeHee
OpraHu3alys HAy4YHO-HCCIIEeA0BATEIbCKOW AEeSATEIbHOCTH OYyAYyIIHUX MEeJaroros
Ba)KHA HA JTIOOOM dTare ux o0yueHusl.

Takum 00pazoM, CymecTByeT MpobiieMa BBISIBICHUSI CPEACTB HH(POpPMAIIH-
OHHBIX TEXHOJIOTUH U HAMPABICHUA X MCIIOIB30BAHUS I peaTn3alliil HaydyHO-
HCCIIeIOBATEIILCKON pabOTHI OyAyIIMX yYUTENIed MaTeMATHKH, OOYJarOIIUXCsl Ha
1-2-m xypcax. bonee TOro, 10CTaTOYHO CIOKHBIM SIBJISIETCS U MMOMCK MaTeMaTu-
YECKOW 3a/laud, PEeIICHUE KOTOPOH ¢ MTOMOMIBIO MU(PPOBBIX TEXHOJIOTUN TPUBEIIO
OBl K HEKOTOPBIM MHTEPECHBIM pe3ysbTaTaM, 00JaJaloIuM dJIeMEHTaMHU HOBU3-
HbI. BBIBOJIBI, TTOJIyYEHHBIC TIPU UCCIICIOBAHUU TTEPEUHCICHHBIX MPOOIEM, MOTYT
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MMETh CYIIECTBEHHOE 3HAYCHHE Il OpPraHU3allid HAy4YHO-HCCIEAOBATEIIbCKOM
paboThI CTYIEHTOB-MAaTEMaTUKOB MJIAIIINX KYPCOB.

Pazimunble MOIXOBI K PEIICHUIO0 MPOOJIEMBI CO3/IaHUSI OPTaHHU3AIMOHHO-
METOJIMYECKOT0 OOECTEeUeHUsI M peann3aliil MCCIeA0BATEIbCKOW NesATEIIbHOCTH
oOydaromuxcsi paccMOTpeHbl B padorax A.B. Slcrpebosa [2; 3], A.B. Edanosa,
B.A. ®enoposa, JI.C. Ilpuxoarko, A.C. 3yesoii, K.B. Komaposoiit, I'.H. Jlo6o-
Boit [4], A.JO. T'opuakoBoii [5], M.B. ApcentseBoii [6], O.C. MameTseBoii,
H.I'. Cynpyn, JI.A. XanukoBo#i [7] u qpyrux ydeHsix. [IpumeneHuno nudpoBbix
TEXHOJIOTH B (POPMHUPOBAHUU YMEHHM HCCIIEAOBATEIBCKOW ACATEIHHOCTH TPH
M3Y4YCHHH MaTeMAaTHUKH NocBsieHsl myonukanuun M.B. [lla6anosoii [8], C.B. Jla-
puna, B.P. Maiiep, T.O. KouerkoBoii, O.A. Kapnayxosoii [9], U.C. Cadyanosa,
3.X. l'anamosoii [10], A.B. bykymesoii [11], P. Txana, H. J{axan, b. ITant [12]
YW MHOTHX APYruX aBTOpOB. bosiblias 4acTh 3TUX YUYEHBIX MpEJIaraeT UCIoJIb30-
BaTh MPU U3YYCHUU MATEMATUKH B IIKOJIE M BYy3€ Cpely IUHAMHYECKOM MaTtema-
tikn GeoGebra.

B »10i1 mporpamme MOXHO CTPOUTH T€OMETpUUECKHE (PUTYpHI HA TIIOCKOCTH
U B MIPOCTPAHCTBE, NIEPEMEIATh UX, J€JaTh AHUMAIMOHHBIE PUCYHKH, YTO MO3BO-
JSeT 3aMedarTh 3aKOHOMEPHOCTH B HAOIOJAEMBIX T'€OMETPUUYECKHUX SIBICHHSX,
(dhopMynupoBaTh TEOPEMBI AJS MOCIEAYIOMIETO J0Ka3aTelbCTBA, MOATBEPKAAThH
y’Ke JIOKa3aHHBbIC YTBEPXKICHUS. 32 CUET MEPEeMEIICHHSI TeOMETPUICCKUX OOBEK-
TOB B JAHHOW CpeJe JIETKO CTPOUTH MPOCKIIUU W3y4aeMbIX (PUTYyp HA pa3IndHbIC
IUIOCKOCTU. IMEHHO 3TO mpocCTeMiee CBOMCTBO MPOrpaMM JUHAMUYECKOW MaTe-
MAaTUKH MOXKHO C YCIIEXOM HUCIOJIb30BaTh JJIsi UCCIEA0BATEIbCKON AeATEIbHOCTH
CTYyJICHTOB.

Llenp maHHOrO MCCIEAOBAHUS COCTOUT B BBISABJICHHM HAINpaBIICHUS UCCIE-
JIOBaHHWI MaTEMAaTHYECKOTO XapakTepa, peaan3aiusi KOTOPhIX 3HAYUTEIBHBIM 00-
pa3oM onupaeTcs Ha 0COOEHHOCTH Cpeibl TMHaMUYeckoi maremaTtuku GeoGebra.

MeTtononorus. J{is TOCTIKEHHS YKa3aHHOW 11T HEOOXOIMMO OCYIIECTBUTh
aHaJIM3 OTEYECTBEHHOM M 3apyO0eXHON HaydyHOU JHUTEpaTypbl, B KOTOpPOH OTpa-
YKAIOTCSI TEOPETUUECKHE OCHOBBI OPTaHU3alMA HAyYHO-UCCIIeI0BATEILCKOM pado-
Thl CTYZEHTOB, U3y4aeTCs MPAKTUYECKUI OMBIT pealnu3aluy TaKou AesTEIbHOCTH
B Pa3IMUHBIX By3ax Poccum, a Takxe paccMaTpuBarOTCs BOMPOCHI O TPUMEHEHUHU
UM(POBBIX TEXHOJOTUN B (DOPMHUPOBAHUM YMEHUHN HCCIIEOBATEIbCKOMN eaTeNb-
HOCTH O0YYarOIIUXCSl.

B mporuecce nccnenoBaHusi NPUMEHSIOTCS Pa3IMYHbIE OOIIEHAy4YHbIE METO-
JIbI, TAKKE KaK 0030p HaAYYHOW M METOIMYECKOH JUTEepaTyphl B 00JaCTH OpraHu-
3allMd HAyYHO-UCCIIEeIOBATENIbCKON NEATEIbHOCTH ¢ MPUMEHEHHEM HH(pOpMaIu-
OHHBIX TEXHOJIOTHM, aHAJIN3 HEKOTOPBIX OCOOCHHOCTEH Cpell TMHAMHYECKOW Ma-
TEMAaTUKU U X MPUMEHEHUsI B FTE€OMETPUUECKUX MCCIEAOBAHUAX, METObI BU3ya-
JU3AIUU MaTEeMaTUIECKUX OOBEKTOB, METObI IKCIIEPUMEHTATHHON MaTEeMAaTHKH,
(dhopMyTHpOBaHKE BHIBOJIOB U PEKOMEH/ A 10 HTOTaM aHATMTHYECKUN pabOTEHI.

Y Egpanos A.B., Dedopoe B.A., IIpuxoodvio JI.C., 3yeea A.C., Komapoea K.B. Opranuzamus
Hay4YHO-HCCIIEIOBATENBECKON pabOThI CTYIEHTOB B By3e: y4eOHO-METOIHYeCcKoe IToco0ue / Hayd. pex.
B.A. ®enopos. ExarepunOypr: Poccuiickuii rocyapcTBeHHBIN MPpOoQecCHOHATBHO-TIeAarOrHIeCKUit
yauBepcureT, 2009. 144 c.
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PesyabTaThl U o0cyxaenne. OnHoil 3 (HOpM BCECTOPOHHETO DPA3BHUTHUS
y4aluxcsi CpeAHel MIKObI ABIAETCS UX yuyeOHO-UCCIe0BaTeIbCcKas UM HAy4HO-
UCCIIeIOBATENbCKAs AeATeIbHOCTh. Pa3znuune 3tux ¢popm paboThl B TOM, UTO MPHU
BBINIOJTHEHUH y4eOHOo-HccaenoBarenbekoi padotel (YUP) yuamumecs, npuMeHss
HaBBIKM HCCIIEZIOBATENILCKOM NEATEIbHOCTH, OTKPBIBAIOT YTO-TO HOBOE IS ceds,
HO HE JUIsl HayKH B LI€JIOM, IIOCKOJIBKY IIOCTaBJIEHHAs UM 3ajaya, Kak IpaBUIIO,
yKe peiiena. Peanuzanus HaydyHO-uccienoBarensckon padorsl (HUP) mpenmomna-
raer Mojly4yeHue HeKOTOPhIX HOBBIX JUId HaykH ¢akToB. Ha camom nene sto nene-
nue Ha YUP u HUP nocrarouno ycnoBHo. Hampumep, HekoTOpast Hay4Hast mpo-
0JieMa MOKET OBITh YK€ PEIIeHa YYEHBIMH B 1IEJIOM C UCIIOJIb30BAaHUEM CIIOKHOTO
anmnapara, HeAOCTYIHOIO MOHMMAaHHUIO YYallMXCs, a HIKOJBbHUK paccMaTpHUBAET
YaCTHBIN CITydail pemieHus 3Tod oOIiel 3agauu, onupasch Ha Oosiee JOCTYIHBIE
€My METO/Ibl UCCIIeZIOBaHUA. SICHO, UTO B TAKOW CUTyallMd MOKHO TOBOPUTH O BBI-
MOJTHEHUHU YYaIIUMCs KaK y4eOHO-UCCIIe10BaTEeIbCKON, TaK U HAyYHO-HCCIIe10Ba-
TEJIbCKOM paboTHI.

KiroueByro posp B peanuzannu yyammmucs Y UP u HUP urpaer pykoBoau-
TENb, KOTOPHIA JOJHKEH HE TOJIBKO IIOCTABUTH 3a/lavy IPOBOJMMOIO MCCIENOBa-
HUS, HO W IPEIBUAETb NMyTH €€ pemieHus. OueBHIHO, YTO Ui 3TOTO YUMUTEIb,
ocyIecTBIsIomui pykoBoacTBo HUP mkonsHUKOB, cam JoMKeH 0071a1aTh COOT-
BETCTBYIOLIEH MOATOTOBKON. B CBS3M ¢ 3TMM OCBOEHHME METOJIOB U NOJIYUYEHHE
HaBblkoB YUP nu HUP, cnocoOcTByOmuMX GOpMUPOBAHNIO YMEHUH, TO3BOJISIOIINX
negaroraM pykoBoguTe YWP um HUP mkoibHMKOB, UTrpaeT Ba)KHEHIIYIO pOJIb
B 00yueHHH OYIyIIUX YUUTENEH.

CrpykTypa yueOHO-MCCIIeA0BaTENbCKON padOThl M HAYYHO-UCCIIE0BATEIHCKOM
paboTHI CTyAEHTOB MOAPOOHO paccmoTrpeHa B padote I'.H. JloGoBoii [4]. B cBoem
WCCIIEZIOBAaHUH aBTOP BBIJEISET JIBA 3Talla B OBJIAJCHUM y4eOHO-MCCIIEe0BATENb-
ckoit paboroit crynentoB (YUPC): YUPC-1 u YUPC-2. Ha nepBoMm stame cTy-
JICHTHI OBJIAJIEBAIOT OCHOBHBIMHU 3JIEMEHTAMHU HCCIIEI0BATENIbCKON JESATEIbHOCTH
IIpU U3y4eHUH (pyHIaMeHTaIbHBIX JUCUUIUIMH. Ha BropoM — ncnomns3yercs 6onee
LUIMPOKUN KPYT AJIEMEHTOB MCCIEA0BATEIbCKON N€ATEIbHOCTH, U TaKas JAESTElb-
HOCTb OCYILIECTBIISIETCA MPH M3YYEHUH JUCUUIUIMH 001enpodecCuoHaIbHOTO
nuKiIa. B xoze BeIMoiHeHUs yueOHO-MCCIeI0BaTeNbCKOM pabOThl 4acTO pelaeTcs
CTaHJapTHas 3a/a4a C KCIIOJIb30BAaHHEM BBIOPAHHBIX IIPETIO/IaBaATEIEM CPEICTB
Y TEXHOJIOTUM, TIOJT €T0 HETIOCPEICTBEHHBIM KOHTPOJIEM.

HayuHo-uccnenoBarenbckas paboTa 3aKIr04aeTcsi B TOM, YTO CTYAEHT pac-
CMaTpUBAET peaJbHYI0 HAy4yHYIO 3ajady, [oJy4as B UTOT€ HOBBII pe3ysbTar Uc-
cnenoBaHus. s perieHnss HayyHO-HUCCIIeI0BaTeNIbCKUX 33/1a4 HEOOX0IUMO TPH-
MEHSTh 3HAHUS U YMEHHS U3 PA3JINYHbIX YYEOHBIX AUCIUILINH, YTO 00ecTIeYrBaeT
ux TiIyOokoe ycBoeHue. HayuHo-mccienoBarenbckas padoTa JaeT BO3MOKHOCTh
CTYACHTaM TBOPYECKHM pelIaTh Hay4HbIC 3aJlaud, pa3BUBAET AaHAIUTUYECKOE
MBILIUIEHHUE, SIBIISETCS CPEACTBOM MX MPOEeCcCHOHATBHOrO cTaHoBieHus. Cienyer
OTMETUTH, UTO JIEJIEHHE HUCCienoBaTeNbeckol padoTsl cTtyaeHToB Ha HUP u YUP
ycnoBHO. Haydnast paboTa MOKET OBbITh BBIITOJTHEHA CTYJIEHTOM Ha JIIOOOM 3Tare
oOyuenus [5]. [ns Oyaymux nenaroroB Takas paboTa BakHa T€M, YTO OHH y4aT-
csl BUJCTHh MPOOJIEMHYIO CUTyaluio, (OpMyJIHpOBaTh 3a/ady, CTaBUTh IEJTU HC-
CJIeZIOBaHUs, IPUOOPETAIOT COOTBETCTBYIOLINE HABBIKH.
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[{udposas Tpanchopmamus oOpa3oBaHUs 3HAYUTEIHHBIM 00pa3oM M3Me-
HUJIa OpPraHM3alfio0 HayYHO-HCCIIEI0OBAaTEIbCKON paboThl Kak B CpeaHEM, Tak
U BhICIIeM 00pa3oBaHMU. B mpoBeeHnu MaTeMaTHYECKUX UCCIIEOBaHUI MHOTHE
yueHble [8—12] mpemmararor UCTONB30BaTh OOraThle BOZMOKHOCTH CHUCTEM JHHA-
MHUYECKOM MAaTEMAaTUKH, TAKUE KaK HaIJISIIHOCTD, MOAJIEPKKA IKCIIEPUMEHTAIBHOTO
[I0/IX0J1a B MaTeMaTHKE, TPEHUPOBKA '€OMETPUUECKON MHTYMIIMU, YMEHUS 3aMme-
4yaTh 3aKOHOMEPHOCTH, BBIJBUIATh T'MIIOTE3bI, CAMOCTOATEIBHO (HOPMYIUPOBATH
3agauyn [13]. B nmanHOii paboTe OCHOBHAs pOJb ATUX MPOTPAMMHBIX HPOIYKTOB
3aKJII0YAETCs B BU3yalIM3allMM pacCMaTpUBAeMOIO SIBICHHS, HA OCHOBE KOTOpOM
CTYJEHT (OpMYJIUPYET HEKOTOPOE YTBEPKICHHE, a 3aTEM, UCIIOJIb3Ysl IOCTYITHBIN
MaTeMaTU4eCKUi anmnapar, 000CHOBBIBAET €r0 HCTUHHOCTb.

Bocnpuaumaemoe HaMu Ha SKpaHe MOHUTOpA U300pa)K€HUE SIBIISETCS MPO-
eKLrel BUJIMMOM 4acTHU MPOCTPAHCTBA Ha IJIOCKOCTh dKpaHa. Paznuunble mepe-
MEIIEeHUs] U300paKEHHOW COBOKYMHOCTH HMPOCTPAHCTBEHHBIX (PUIYp MO3BOJISIOT
paccMaTpuBaTh CKOJb YTOJHO MHOTO IUIOCKHX MPOEKIHUH 3TUX (GUTYyp Ha dKpaH,
3pUTENIBHOE BOCIPUSATHE KOTOPBIX CHOCOOCTBYET BO3HMKHOBEHHIO MPAaBUILHOTO
IIPOCTPAHCTBEHHOI'0 00pa3za M3yyaeMbIX JIMHUM, MoBepxHOcTel u Ten. Hamuuune
NPSIMOYTOJILHOM CHUCTEMBI KOOpAMHAT, Hanpumep B mporpamme GeoGebra, momyc-
KaeT 3a/laHie TeOMEeTPUYECKUX OOBEKTOB C MOMOIIbIO YPaBHEHUH, UTO, B CBOIO
ouepenib, JaeT BO3MOXKHOCTD [TOJIyYUTh YPABHEHUS UX NPOEKLUI HA KOOPIMHATHbIE
IJI0CKOCTH. brarogaps 3ToMy CTaHOBUTCS aKTyaJbHBbIM MCIOJIb30BAaHUE B IIPOBO-
JUMBIX CTYJEHTaMH HMCCJIEIOBAaHUSX METOIOB aHAJUTHUECKON reoMeTpuu, MaTe-
MaTHYECKOT0 aHalIM3a, a Ha CTapUIMX Kypcax — U METOJ0B TudepeHnaaIbHON
TFEOMETPHH.

OTMeueHHBIE BBIIIE OCOOEHHOCTH CHUCTEM JTUHAMUYECKONM MaTeMaTUKU
OTIpaB/IbIBAIOT BHIOOP B KaYeCTBE HAINPaBJIEHUS HAYyYHO-UCCIIEI0BATEIbCKON J1es-
TEJIILHOCTH CTYJIEHTOB 1—2-X KypcoB TeMbl «KOHCTpyHpOBaHUE TIIOCKUX KPUBBIX
C MOMOUIBIO NMPOEKTHUPOBAHUS MPOCTPAHCTBEHHBIX KPUBBIX Ha Pa3iMYHBIE IJIOC-
KOCTH U HCCJIEI0BAaHUE B3aHMMOCBS3U CBOMCTB IIPOCTPAHCTBEHHBIX KPUBBIX U UX
MIPOEKIMI C UCIIOJIb30BAHUEM amapaTa aHaIUTUYECKON reOMeTpUM U MaTeMaTH-
YECKOT0 aHaJIN3a».

[Tpumep omHOTO M3 TaKUX HCCIENOBaHUM mpejacrtaBieH B [14], rae npoek-
TUPOBAHUE CEYEHUN JIMHENYATBHIX MMOBEPXHOCTEN paCCMaTpPUBAETCA KaK CPEICTBO
MTOCTPOEHHUSI U3BECTHBIX MJIOCKUX KPUBBIX.

Jpyrum vcciaeoBaHuEM B 3TOM HalpaBIEHUM SIBJISETCS IPOCTPAHCTBEHHOE
M3y4YeHHUE JIEMEHTOB TpUroHomeTpuu. Tak, B [15] ¢ momMoIIbi0 YUCIOBOTO BUHTA
OTIpe/IeIIAIOTCA TOHATUS KOCHHYCa M CHUHYca JII00Oro AeMCTBUTEIBHOIO 4HCIa,
a TaKXe paccMaTpUBAETCs MOCTpOeHHE TpaduKoB (YHKIHUNA CHHYC M KOCHHYC
KaK OpPTOrOHAJbHBIX MPOEKIHUH YHUCIOBOIO BUHTA HAa KOOPAHWHATHBIE IIOCKOCTH
€ro KaHOHMYECKOM CUCTEMBI KOOPAMUHAT.

ITockonpky BUHTOBas JMHUSA, IPOEKTHpYyeMas B [15], I€XKUT Ha KpyroBoi
LUUJIMHIPUYECKON MOBEPXHOCTU, TO €CTECTBEHHBIM HAIIPaBICHUEM JABUKEHUS
B Pa3BUTUU O3BYYEHHOMW BBILIE UJAEU SBISIETCS «HAMATHIBAHNE) IUIOCKOW KPUBOMN
Ha IWJIUHIP M MPOEKTUPOBAHHE IOJyYECHHBIX TAaKUM OOpa3oM KPHUBBIX LIMJIHH-
JPUYECKOI MOBEPXHOCTH Ha KOOPAWHATHBIE MJIOCKOCTU. SICHO, UTO JJIsl UCHOJIb-
30BaHMs aHAIMTUYECKUX METOZOB HMCCIIEIOBAaHUS KOHCTPYHUPYEMBIX KPUBBIX HE0O-
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XOZMMO YMETh 3allUChIBAaTh ypaBHEHUs THX JuHUHA. C 3TOi 1enpio yno0HO pac-
CcMaTpUBaTh KpyroBou munuuap F paguyca 1 ¢ mapaMmeTpruuecKuMu ypaBHEHUSIMHU
X = cost, y = sint (puc. 1).

Puc. 1. Busyanuzaumsa «<HamaTbiBaHUS» NAOCKON KPUBOW Y HA KPYTrOBYIO LLUIMHAPUYECKYIO NOBEPXHOCTD F,
BbIMOJIHEHHASA C MOMOLLBIO NporpaMmmbl GeoGebra
Figure 1. Visualization of the “winding” of a plane curve y on a circular cylindrical surface F,
made using the GeoGebra program

McTo4HYMK: BBINONHEH aBTOPaMM.
Source: made by the authors.

[Tycth nmaHa IUIOCKOCTH G C MPSMOYTOJBHOM cHUcTeMOM koopauHaT Ptu,
Kacatonasgcsd mwiMHapa F nmo ocu Pu, mpuuem Touka P nexur Ha ocu Ox.
[Ipu «HAMaTBIBaHUMY TUTOCKOCTH G Ha MWIMHAP F KpuBas vy, nexamas B TUIOCKO-
CTU G W 3agaHHas ypaBHeHHeM U = f(t) B cucreme koopaunar Ptu, oOpasyer kpu-
BYIO Y1 Ha NWJIMHIPUYIECKON TOBEPXHOCTH. JIETKO yBHAETH, UTO MapaMeTphuye-

X = cost
CKHE ypaBHEHHUS JIMHUU Y1 UMEIOT BUA 1 Y =sint. OueBUAHO, UTO OPTOrOHAJIHHBIE
z="1(t)
MPOSKIIMM KPHUBOW Y1 Ha KoopAwHATHBIC TuiockocTH Oxz m Oyz ompenensiroTcs
X = cost y =sint
2=1(1)  |z=1(1)
JIeCTBUI MO3BOJISIET CTPOUTH M HCCIEOBATh Pa3IMYHbIE KPHUBBIC LMJIMHApPUYC-
CKOM MOBEPXHOCTU M UX IUIOCKHE npoekuuu. [IpuMeps! peannzanuu 3Toro aaro-
puTMma npejcranieHs B [16].

OnucaHHBIN TOJXOM K TOCTPOEHUIO KPUBBIX MO3BOJISET MPEUIOKUTH JOCTA-
TOYHO HIMPOKHH CIIEKTP BOIPOCOB, KOTOPBIE MOYKHO PEKOMEHI0BATh K U3yUEHUIO
B paMKax Hay4HO-MCCJIEOBATEIbCKUX PadOT KakK CTYJIEHTOB 1-2-X KypcoB, Tak

YpaBHEHUSAMU COOTBETCTBEHHO. PacCMOTpEHHBIN aIroputMm
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U ydaluxcs cTapliux kiaccoB. Hampumep, nHTEpec nis uccienoBaHUs Hpen-
CTaBJISIIOT CIEAYIOIINE TEMBI:

1. KoncrpyupoBanue QpyHKIMNA ¢ 3aJaHHBIMU CBOMCTBaMH.

2. KoHcTpyupoBaHue 3aMOICHUN [IUIMHAPUUECKON MTOBEPXHOCTH U TUIOCKHX
OOpaIOpOB.

3. KoHcTpyupoBaHue 3aMKHYTBHIX KPUBBIX LUIMHIPUYECKON MOBEPXHOCTH
U IUIOCKUX 3aMKHYTBIX KPUBBIX.

4. KoHcTpynpoBaHue U UCCIEA0BAaHUE IJIOCKUX KPUBBIX, UMEIOIIMX aCHMII-
TOTUYECKUE CUHYCOH/IBI.

Packpoem i1 mpumepa OCHOBHYIO HACHO IocieqHedl Tembl. Ecom y —
9TO TUIOCKAsl KPUBAs, UMEIOIIAsi HAKIOHHYIO aCUMIITOTY |, TO Npy «HaMaThIBAaHUID)
Ha IWIMHAP OHH 00pa3yloT KPHBYIO Y1 M BUHTOBYI JuHHIO l1. [Tpoekumsmu
ITHX JIMHUHA IMIMHAPUYECKON MOBEPXHOCTH HAa KOOpAWHATHBIE IIockocTu OXZ
n Oyz sBNSIOTCS KPUBBIC Yy M Yx, @ Takke cuHycounsl ly u Ix coorBeTcTBeHHO.
Cunycounsl ly u Ix MOXKHO Ha3BaTh aCUMOTOTHYECKUMH JUISI KPHBBIX Yy U Yx CO-
OTBETCTBEHHO.

Hanpumep, rpaduk ¢pyskmum U = t — 2arctgt umeer 1Be HAKJIOHHBIC aCHMII-
TOTHI ¢ ypaBHeHUsIMH U = t £ 1 (puc. 2). [locne «HamMaTbIBaHUs» 3THX JIMHUHM Ha
KPYTOBOH HWJIMHIP M MPOEKTUPOBAHHUS Ha KOOpAMHATHBIE MiockocTn OXZ u Oyz

X = cost, y =sint,
" vy,: a TaKK€ UX aCHUMIITO-
z =t - 2arctgt z=t-2arctgt,

HOIy4aeM KPUBBIE 7, :
THYEeCKUEe CHHYcOM bl ly: X = —cosz u Ix: Yy = —sinz coorBeTcTBeHHO (pHC. 3 U 4).
MOXHO 3aMETHUTh, U4TO NMPHU «HAMATHIBAHUH» HA KPYrOBOW IHJIUHJIP JABE ACHMIITO-
ThI C ypaBHEHUSIMH U = { = T 0TOOpaKarOTCS HAa OJIHY M TY K€ BUHTOBYIO JIMHHIO.
SICHO, 9TO TIOMHUMO HETOCPEJICTBEHHOTO KOHCTPYHUPOBAHUS KPHBBIX, UMEIO-
IUX aCUMITOTUYECKHE CHHYCOMJIbI, TPeOYEeTCsl IMMOCTAaBUTh PSII BOIPOCOB, HEOO-
XOJUMBIX IS JTATbHEHUIIEro UCCIIeIOBAaHUS, HAPUMEP O MPUMEHEHUH paccMaT-

pHUBACMBbIX KPUBBIX, 00 ux Knaccmbnxaunn nT. O

Y

N

v

€ 5w S A 0N A A 4 5 6

Puc. 2. 'paduk dyHKumMn u = t — 2arctgtn ero acuMnTOoThl
Figure 2. Graph of a function u= t - 2arctgtand its asymptotes

MICTO4HYIK: BBINOMIHEH aBTOPAMM.
Source: made by the authors.
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= A

Puc. 3. lNpoekuns Ha KOOPAMHATHYIO NNOCKOCTb OXZ IMHUU ULUANHAPUYECKON MOBEPXHOCTHU, MOYHEHHON
«HamaTblBaHNEM>» Ha LMAMHAP rpadurka GyHkunmn u = t — 2arctgt, n ee acMMnNToTUYECKAsA CUHYCOMaa
Figure 3. Projection onto the coordinate plane Oxz of the line of the cylindrical surface obtained by “winding”
the graph of the function u = t - 2arctgt on the cylinder, and projection’s asymptotic sinusoid

MICcTOYHYMK: BEINOSTHEH aBTOPaMMU.
Source: made by the authors.

Puc. 4. lNpoekumns Ha KOOPANHATHYIO MNIOCKOCTb OyZ NNHUN LUANHOPUYECKO NOBEPXHOCTU, NONYYEHHON
«HaMaTblBaHNEM>» Ha LUINHAP rpaduka GyHKuMK u = t— 2arctgt, 1 ee aCMMNTOTUYECKAA CUHYCcOMAa
Figure 4. Projection onto the coordinate plane Oyz of the line of the cylindrical surface obtained by “winding”
the graph of the function u =t - 2arctgt on the cylinder, and projection’s asymptotic sinusoid

MCTOYHMK: BLINOIHEH aBTOPaMU.
Source: made by the authors.

JlanbHeliee pa3BUTHE UACH MPUMEHEHUS IPOCKTUPOBAHMS B KAUeCTBE HH-
CTPYMEHTAa KOHCTPYHPOBAHHUS TJIOCKUX KPHBBIX BO3MOXHO 3a CUET YBEJIUUYCHUS
Pa3MEpHOCTH MPOCTPAHCTBA, B KOTOPOE BIOXKEHBI MPOSKTUPYyEMbIe (GUTYphl. B 3TOM
cllydae YHUKaJIbHBIM JUISI HCITONIb30BaHus cuctembl GeoGebra ssisiercs uetsipex-
MEpHOE€ E€BKIUAOBO MPOCTPAHCTBO, T€OMETPHUECKHE OOBEKTHI KOTOPOTO MOKHO
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MPOEKTHPOBATh Ha TPEXMEPHBIE KOOPAWHATHBIC THIIEPIUIOCKOCTH, a (UTYPhI TpEX-
MEPHOI'0 MPOCTPAHCTBA YK€ JIETKO BU3YyaIM3UPOBATh C IMOMOIIbIO CHUCTEM JUHA-
MHYECKOW MareMaTUKHU. Takol moaxo[ MO3BOJISET CTPOUTh HE TOJIBKO MPOCTPaH-
CTBEHHBIC KPHUBBIC, HO U MOBEPXHOCTU. PaccMOTpUM IpuMep KOHCTPYUPOBAHUS
[TOBEPXHOCTEN ONMHUCAHHBIM BBIIIE CIIOCOOOM.

Vpapuenue X2 + Y2 + 72 = 1 3a/1a€T B YeTHIPEXMEPHOM €BKIUI0BOM MPOCTPaH-
CTBE C IPSAMOYTOJIBHOHM cucTteMoi KoopauHaT OXyzV TtpexmepHsiid nuimaHap F,
00pa3yIoIMMU KOTOPOTO SIBJISIOTCS MpsiMble, nmapasuienbHeie ocu Ov. Ilapamer-
pHYECKHEe YPaBHEHHMS TAKOTO IIMIIMH/pA: X = COStSinu; y = sintsinu; z = cost; v = v.

ScHo, uTO Jr00ast MOBEPXHOCTb, 33JJaHHAsl TApaMETPUUECKUMH YpaBHEHHUSI-
MU X = costsinu; y = sintsinu; z = cost; v = v (t, U), Ie)KHT HA TAHHOM TPEXMEPHOM
LUIMHIPE.

@
.A/K:,}fe:.‘g@.{._'mcc@ Q

Surface =N

cos(t) sin(u)
b= sin(t) sin(u)
u+t

g

Puc. 5. Buzyanmsauus npoekummn F, NOBEPXHOCTM F Ha KOOPOWHATHYIO rTMNepninockocTb OXxyv,
BbINOSIHEHHASA C MOMOLLBIO NporpaMmmbl GeoGebra
Figure 5. Visualization of the projection F, of the surface Fonto the coordinate hyperplane Oxyv,
performed using the GeoGebra program

McTo4HYMK: BBINONHEH aBTOPaMM.
Source: made by the authors.

Hanpumep, paccmoTpum moBepxHOCTh F: X = costsinu; y = sintsinu; z = cost;
vV =t + U u ee npoekiuio F; Ha KOOpIUHATHYIO THITEPIUIOCKOCTH OXYV. DTa mpo-
exius Fz 3amaercst ypaBHEHHSIMH X = COStSinU; y = sintsinu; v = t + u. Busyanusa-
s poekimu F; moBepxHocTH F Ha KOOpIUMHATHYIO THIIEPIUIOCKOCTh OXYV, BBI-
MOJIHEHHAsT ¢ MmoMoIbio mporpammbl GeoGebra (puc. 5), M03BosAET BBIABUHYTH
THIIOTE3Y O TOM, YTO MOBEPXHOCTH Fz 0Opa3zoBaHa ABMKEHHEM OKPY)KHOCTH, KO-
Topasi Bpamaercss BOKpyr ocu OV B IUIOCKOCTH, MapajuieNIbHOW KOOPIMHATHOU
miockoctu OXy, ¥ OJTHOBPEMEHHO C 3TUM PaBHOMEPHO TOCTYIMATEIBHO Mepeme-
nraercst BAoyib ock OV. DTO yTBEpIKIEHUE ICHCTBUTEITBHO SIBJSICTCS CIIPABEITHBBIM.
Ero nmoka3arenbCTBO SIBISETCS COCTABHOM YacThIO MCCIIEAOBATEIBCKON NIESTENb-
HOCTH CTYJ/ICHTA, 3aHHUMAIOIIECTOCs KOHCTPYHUPOBAHHEM IOBEPXHOCTEH OIKCaH-
HBIM BBIIIe criocoboM. OYEBUAHO, YTO TAKOE WCCIICIOBAHHUE JOHKHO BKIIOYATH
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B ce0s MaTeMaTUYECKUH SKCIIEPUMEHT, BAPUATHBHOCTh B KOTOPOM JIOCTUTAETCS
Kak 3a cyeT uaMeHeHus: GyHkiuu V = V (I, U), Tak U 3a c4eT BbIOOpa KOOPAUHAT-
HOM TMIEPIUIOCKOCTH, HA KOTOPYIO OCYILECTBISETCS IPOEKTUPOBaHUE PUrypsI F.
Baknelinnyro posib B 3TOM 3KCIEPUMEHTE UIPaeT IPUMEHEHUE CUCTEMBI JUHAMMU-
yeckoii maremaruku GeoGebra.

3akiouenue. Pe3ynbTarhl, NOTy4YeHHBIE B pabOTe, UMEIOT MPAKTUYECKOE
3HaYeHUE Ui peaju3allii Hay4dHO-HCCIIeA0BaTENbCKON paboThl Oy IylIuX yunuTe-
neir Mmatematuku. 1o mpeacTaBIeHHOMY HalpaBJICHUIO UCCIEA0BAHUS CTYJIEHTHI
Camapckoro ¢unnana MoCKOBCKOTO rOpoJICKOr0 MeJarornyeckoro yHUBepcuTe-
Ta €XKEroJHO BBICTYNAIOT C JOKJIAJAaMU Ha Pa3JIMYHbIX CTYAEHUYECKHX HAay4UHBIX
KOH(pepeHIMsIX, TPOBOAUMBIX KaK BHYTPH YHHUBEPCHUTETa, TaK U BHE €ro CTEH,
Hanpumep Ha OOIacTHOM cTyJeHuYeckol Hay4yHOH KoH(pepeHu Camapckoil 00-
nactu. B xone nogo0HON MpakTHUEeCKON AESTeIbHOCTH MOJITBEPKIECHO MOBBIIIE-
Hue 3((HEeKTUBHOCTH MOJTOTOBKH CTYIECHTOB B 00JIACTH MAaTEMAaTUKU B YCIOBHSIX
BHEJPEHUS OMMCAHHOIO IOJX0Jla K HCIIOJIb30BAHUIO CPEACTB MH(OpMATH3ALUU
o0Opa3oBaHusl.

B paGote onucanbsl 0COOEHHOCTH KOHCTPYUPOBAHUS U U3YyUEHUS] TEOMETPHU-
4eCKUX 00BEKTOB C MCIIOJIb30BaHUEM Cpe/Ibl TMHaMuueckol Marematnku GeoGebra,
YTO JIETJIO B OCHOBY HECKOJBKHUX HAy4HO-HCCIIEA0BAaTEIbCKUX PAdOT CTYJIEHTOB
MJIaJIIUX KypcoB. [Ipu npoBeneHun Becex UCCIEN0BaHUN CyLIECTBEHHOE 3HAUEHHE
umeer npuMeHenue cpeabl GeoGebra ans Bu3yanu3alnuu KpUBBIX M MTOBEPXHO-
creil. Mccnenyemoe cpeacTBo HHGOpPMATU3aLMU 00yUYEHHUS CTYJICHTOB M03BOJISIET
MIOCTPOUTDH H3yyaeMble reoMeTpuieckie (GUrypsl U BBIABUTH UX MpeArogaraeMble
CBOWCTBA, KOTOPBIE, pa3yMeeTcs, JOJKHBI ObITh 0OOCHOBAHBI ITyTEM JIOTHYECKUX
paccyXIeHu. YKa3aHHBIM TOAXO0J CIIOCOOCTBYET CYIIECTBEHHOMY TOBBIIICHUIO
MOJITOTOBKH CTYJICHTOB B 00JIaCTH BBICIIEH MaTEeMaTHKH.
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Aunnorauus. [locmanosxka npobnemvl. ONUCAaHBI PE3yJIbTAThl MJIOTHOTO TPOEKTA TI0
BHEZIPEHHIO CTPYKTYPHO-(DYHKIIMOHATIEHOH MOJIENH YIPABICHUS IPOLECCOM Pa3BUTHS IIU(POBBIX
KOMIIETEHIIHH I1e]aroroB KaK BHYTPHIIKOJIBHOM CHCTEMBI TIOBBIIIEHNS KBATN(HUKAIINN C OpHEHTa-
el Ha npodeccroHaNBHBIC Ae(HUIMTH B 001acT IU(POBEIX KOMIICTCHIMI NIEAaroros, aapec-
HOMY METOZMYIECKOMY COIPOBOXIEHMIO. Llens nmpoekra — moBbImeHne MH(POBBIX KOMIETEHIHI
NEeJaroroB Aias MOJEpHH3alUM 00pa30BaTEIbHOTO IMPOLECCa COBPEMEHHOM ILIKOJNBI, W3MEHEHUsI
MEeJarOTHYeCKUX MPaKkTHK U (hopMaToB o0yueHus. [IpoekT mpeanasHaueH 11t 001eo0pa3oBarTeb-
HBIX IIKOJI, PETM3YIOIKX cleHapuy udpoBoi TpaHchopmaru. Memodonozus. Viccnenosanne
JehUIMTOB IU(POBBIX KOMIIETEHIHI NEAAroroB MPOU3BEAECHO Ha OCHOBE HHCTPYMEHTOB SAMR 1
MOHHTOpUHTa IM(POBOIl TpaHC(HOpMAIMH, OCYILECTBICH aHAIM3 O0Pa30BaTEIBHBIX PECYpPCOB
u(poBeIX IaThopM, (GopMaToB OOyUEeHHsS IS MOCTPOCHHUS MPOrpaMM pPasBHUTHS IH(PPOBBIX
KOMIETeHIUH. Pesynbmamel. PaccMOTpPEHBI MONTyYEHHbIE SMIUPHUYECKUX JaHHbIE 110 arpodanuu
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Abstract. Problem statement. The results of a pilot project on the introduction of
a structural-functional model for managing the process of developing digital competencies of
teachers as an intra-school system of advanced training with a focus on professional deficits
in the field of digital competencies of teachers and target methodological support are discussed.
The goal of the project is to increase the level of digital competencies of teachers to modernize
the educational process of a modern school, change pedagogical practices and learning for-
mats. The project is intended for secondary schools implementing digital transformation sce-
narios. Methodology. The study of the deficits of digital competencies of teachers was carried
out on the basis of SAMR tools and monitoring of digital transformation, the analysis of edu-
cational resources of digital platforms, learning formats for building programs for the deve-
lopment of digital competencies. Results. The obtained empirical data on the approbation of
management technologies based on data is discussed. The classification of the resources neces-
sary for the project implementation is given, the key performance indicators are determined,
the mechanisms for the implementation of the project are shown. Conclusion. Practical expe-
rience in modeling the processes of managing the development of digital competencies of
teachers can be used by the heads of educational organizations, education authorities to design
digital transformation projects and programs, expand the practice of using digital tools by
teachers, and accelerate the dynamics of digitalization processes in educational organizations.
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IHocTanoBka npodsiemsbl. HoBast TexHONMOrMYecKast 3pa npuBena K MIMPOKOMY
NPUMEHEHHIO IU(POBBIX TEXHOIOTHHA BO BCeX c(epax >KU3HU OOIECTBa, B 3KOHO-
MUKE U 00pa3oBaHUU. Y TaJICHHBIH OQUC, AUCTAHIIMOHHOE B3aUMOJCHCTBHE CO-
TPYAHUKOB, BUPTYaJIbHBIA paboumii cTON — COBpeMeHHbIe (hopMaThl pabOThl HOBOTO
MOKOJICHUS, TpeOyromue GOopMUPOBaHUS MUPPOBBIX KOMIIETCHIIMN NIKOJILHUKOB
uHOro ypoBHs. CpaBHEHHE KOJIMYECTBA O0YYArOIIUXCs MO0 00pa30BaTEILHBIM IIPO-
rpaMMaM C HCIOJIb30BAHUEM COBPEMEHHBIX ()OPMAaTOB HAa OCHOBE 3JIEKTPOHHOIO
00y4eHHs, MPUMEHEHHS AUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHHA B IIKOJIAX
U OpraHu3alusAX CPEIHEro MU BhICHIEr0 MpodeccHOoHaTLHOro 00pa3oBaHUs MOKa-
3bIBaCT HAJMUYWE Pa3phbiBa: MOYTH IBYKPATHOE OTCTABAaHHE INKOJI B MCIOJIb30Ba-
Huu nudpoBbIX TexHosorui [1] (puc. 1).
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e-learning distance learning technologies

Puc. 1. Ctatnctunka o6y4aloLLmMxcs C NPUMEHEHUEM 3N1EeKTPOHHOro 0byyeHmns
M ONCTAHUMOHHBIX 0OpasoBaTenbHbIX TeEXHONormin, 2020-2021 [1]
Figure 1. Statistics of students using e-learning and distance learning technologies, 2020-2021 [1]

XKectko cTpykTyprpoBaHHas 0Opa3oBaTebHas cpela, HepalMoHaIbHOE pac-
XOJIOBaHUE BPEMEHU, OTCYTCTBHE BO3MOYKHOCTH UHUBHYIN3UPOBATh TPAEKTOPHUIO
00y4eHUs! BbI3BIBAIOT HEYAOBIETBOPEHHOCTH IKOJION [2] — B 2020 r. 12 MuH poc-
CUMCKHX LIKOJILHUKOB BbIOpanu (opmy cemeiiHoro oOyuenus. Lludposast Tpanc-
¢dopmarust 00pazoBaHMs CTAHOBUTCS HEM30EKHBIM TAIIOM [IPEe0Opa30BaHuUs IKOJIBL.

HUccnenosarenu BID, ocymiecTsIsiss MOHUTOPUHT MPOLIECCOB I(POBOIA TpaHC-
(hopMaru B pOCCHMCKHX IIKOJIaX [3], BRIACISAIOT HECKOJIBKO 001acTel M3MEHEHUIA:
co3manue nu(poBoi MHPPACTPYKTYphl OpraHU3alMU, NMPUMEHEHHE HU(PPOBBIX HH-
CTPYMEHTOB U CEpBHCOB, MOJICPHHU3AIMI0 00Pa30BaTEILHOIO Mpoliecca Ha OCHOBE
IU(POBBIX TEXHOJIOTHA, (OpMUpPOBaHKE ITM(YPOBOI KOMIETEHTHOCTH OOYYarOIINX-
csi, mpodecCHOHATFHOE pa3BUTHE MIEIaroroB B 001aCTH Pa3BUTHUS IIU(PPOBBIX KOMITE-
TEHIIMH, yTIpaBJieHHe mporieccaMu U(PoBoi TpaHChOpMAIUK 00pa30BaTEHLHON
cucTeMsl KOsl B paborax A.JO. Yeaposa [4], I1.J]. Pabunosuu [5] mokaszano, uto
pa3BuTHE UHPPACTPYKTYPHI B oOecTieueHre MU(POBBIMU pecypcaMy HE PEIIaroIiie
(hakTOphl CMEHBI MPUBBIYHBIX MPAKTHK 00y4eHus. T.E. XaBeHCOH [6] BBIABMIIA, YTO
M3MEHEHUE M€1arOrM4YeCKUX MPaKTHK HIKOJIbHBIX YUUTENECH ONpenesieTcss HHIEKCOM
UX TEXHOJIOTUYECKOW TOTOBHOCTH, MOATOMY CTEMEHb Pa3BUTHS IM(POBBIX KOMIIE-
TEHIIMI T1e1aroroB — KIIFOUEBOH (HaKToOp, ONMPEACIISIONINI CKOPOCTh N3MEHEHUH.

VYpoBens mudpoBoii rpaMoTHOCTH yuuTenen, o onenke HADU [7], nocra-
TOYHO BICOK — 87 1. u3 100. ITo wroram TALIS-2018%, 75 % y4uTeNe! B TEUCHHE
MOCTIeTHET0 To/1a 00yYaINUCh UCTOIb30BAHUIO UGPOBBIX TEXHOJIOTHIA, HO TOJIBKO
25 % menaroroB MpOBOAWIIA BUICOYPOKU OHJIAIMH B MEPUOJ BEIHYKICHHOW H30JISIINN
BO BpeMsl MaHAeMuH [1], 4TO CBUIETENbCTBYET O HAIMYUU Pa3pbiBa MEXKIY COMEp-
KaHUEM M TUJIAKTUKOW OOyUeHHUS yUuTeNeH, neuiprax npakTHYECKUX HaBBIKOB.

TakuMm 00pa3oM, yCTaHOBJIEHBI NPOMUBOPEUUL.

— MEXIy MOTPeOHOCTHIO IIKOJIBI B M3MEHEHWU CBOKMCTB 00pa30BaTEeNbHON
Cpellbl, TIeIarOTHYeCKUX MPAaKTUK HA OCHOBE IU(GPOBOI TpaHCHOpPMAIIUU U YPOB-
HeM NU(POBBIX KOMITETCHIIUN YIUTEIS,

— MEXAY HEOOXOIMMOCTHIO MOBBIIICHUS YPOBHS HU(PPOBBIX KOMIETEHIIHIMA
MeIaroroB M BO3MOXKHOCTAMHU Malod((PEKTHBHBIX CYIIECTBYIONMX (OpPM IOBBI-
IICHHS] KBATH(PHUKAIIUH T1€JarOrOB.

L TALIS — The OECD Teaching and Learning International Survey. OECD, 2018. URL:
https://www.oecd.org/education/talis/ (accessed: 25.02.2022).
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Heo0xomuMocTh yeTpaHeH!s 3TUX MPOTHBOPEUHH TPEOYET peIieHHs npodiem
CO3JIaHUs PEJIEBAHTHOM CUCTEMbI HETIPEPBIBHOM aJIpECHOM METOIMYECKON MOIEPIKKH
TMIearoroB B MPUMEHEHNHU ITUPPOBBIX TEXHOJIOTHH, H3MEHEHUH TIPAKTUK, AKMYAlU-
3upyem TIOUCK HOBBIX MOAXOJIOB K YIPABICHUIO Pa3BUTHEM LUGPOBBIX KOMIIETEH-
[IM{A TearoroB B COBPEMEHHOM oOpa3oBaTenbHOM cuTyanuu. [IpoektupoBaHme
MEPCOHATM3UPOBAHHBIX MPOTPaMM Pa3BUTHS IU(PPOBBIX KOMIIETEHIIMNA MeJaroros
Ha OCHOBE ITPOLIECCHOT0 MOAX0/1a, C OpUEHTalMell Ha mpodeccuoHalnbHbIe AeduLu-

b, NPUMEHEHHE MPAKTUKO-OPUEHTHPOBAHHBIX (HOPMATOB OOYYEHHUsS IO3BOJISET
OCYyILECTBUTDH 3((PEKTUBHBIA OOMEH YCHEIIHBIMU MIPAKTUKAMU, CTUMYJIUPYET UHTE-
rpanuio Mu(POBHIX TEXHOJIOTH B 00pa30BaTENbHBIN MPOIIECC IIKOJbIL.

T. Benenukt u kot [8], paccMaTpuBas ONTUMH3AIUIO  COBEPIICHCTBOBA-
HUE yNpaBJICHUs AATEeIbHOCTHI0 OPraHU3alliu, HAIleIEHHBIX Ha TpaHChOpMaIIKIo
OpraHu3aIlH, MOBBIIICHUE €€ 3(PPEKTUBHOCTH U KOHKYPEHTOCIIOCOOHOCTH, TIPEI-
JlaraeT MPUMEHEHUE NMPOIIECCHOTO MOAX0/1a KAK CPEACTBA COrJIaCOBAHUS OTIEIIbHBIX
OM3HEC-TIPOIIECCOB M CTPATETHil, KOHKPETHBIX ACHCTBUM, TO3BOJISIONINX YCKOPUTD
TEMII U3BMEHEHHUM.

MOJIEJIb BUSHEC-ITPOIIECCOB IIH®POBHU3AIIUH IITKOJIbI J
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Jlnsg peanuzanuy CHUCTEMHOTO IOAXO0Ja K YIPABJICHUIO LU(PpOBHU3ALMEH
LIKOJIbl HAMU CIPOEKTHPOBaHA MOJEbh OU3HEC-TIpoLeccoB IH(poBoit TpaHchoOp-
Maiu 00pa3oBaTENbHOTO YUPEKICHHS, BBIICICHBI KIIFOUEBbIE 00JaCTH MEPBOTO
YPOBHSI U TPYIIIBI MIPOLECCOB, UX COCTABIAIOUIMX (pHUC. 2). AHAIU3 COJepKaHUsA
W3MEHEHUH B KIIFOUEBBIX 00JIaCTAX MO BEPTUKAIN MO3BOJSET YBUAETH CTAJIUU pe-
anu3auuu UQpoBol TpaHchopMalMu OTAEIbHON 00NacTH, a TOPU3OHTAJIbHbIC
CTpoKH (OPMHUPYIOT TEKYIIEEe COCTOSHUE IPOLIECCOB IU(PPOBU3ALMU IIKOJIBI,
ee ypoBEHb 3pesiocTu. B JaHHOM HcclleZIoBaHUM pacCMOTpEeHa peanusanus oodsa-
CTH pa3BUTHA LU(POBOIN KyJIbTYpbl OPraHU3aALINH.

Metonoaorus. [lox undppoBbIMU KOMIOETEHIUSAMH Megarora OyaeM MOHH-
MaTh CUCTEMY 3HAHUH, HABBIKOB U YCTAHOBOK, [TO3BOJISIFOILYIO0 CBOOOIHO UCIOJIb-
30BaTh MHPOPMAIIMOHHO-KOMMYHHUKALIMOHHbBIE TEXHOJIOTUH B XOJ€ pa3HbIX 3TaroB
00pa30BaTeNbHOr0 IpoLecca: OT IUIAHUPOBAHUS ypoKa 10 (GOpMUPOBAHUS LU]-
POBOI1 cpenbl, ¢ peann3alueil UHAMBUIYaJIbHBIX 00Pa30BaTENIbHBIX TPACKTOPUN
LIKOJIbHUKOB, BOBJIEYEHHUEM B 00yu€HHUE, aHAJIM30M U MPOTHO3UPOBAHUEM PE3YJIb-
TaToB. Mojiesnb HU(PPOBBIX KOMIIETCHIUH — TUHAMUYECKH MEHSIOIIMNCS Habop
CHEeIU(pUUECKUX U YHUBEPCAIbHBIX KOMIIETEHIUH /AJIs BEACHUS MPOPEeCCHOHAb-
HOM I€ATEIBHOCTH.

Ha ocHoBe KOHTEHT-aHaIM3a KOHLUENTYaJbHbIX PAMOK pa3IMYHbIX MOJeen
(POBBIX KOMIETEHIIMI B POEKTE MPeIOKEeHa MOJIENIb KOMIETeHIMH 11 (popmu-
pOBaHUsl MpPOrpamMm MNpOoPecCHOHATBHON MOJATOTOBKM NEAAaroroB. AHalu3 cylle-
CTBYIOUIMX MHCTPYMEHTOB IO M3MEPEHMIO YPOBHS IU(PPOBBIX KOMIETEHIUI MO-
Ka3bIBA€T, UYTO METOAMKA MX OLIEHKH MpaKTU4YeCKH He pa3zpaboTaHa. B ocHOBHOM
IIPUMEHSIEMBIE METO/IbI OCHOBAaHbI Ha CaMOOLIEHKE KOMIIETEHTHOCTH B OIpEne-
JICHHBIX BUAX JCATEIBHOCTH C UCIOIh30BAHNEM ITUPPOBBIX TeXHOIOTHH [9], T0-
3TOMY CYyOBEKTHBHBI, UMEIOT MHOXECTBO JIMYHOCTHBIX U KOHTEKCTYaJbHBIX (hak-
Topos iusrus [10]. Mcnons3osarne nnctpymMenta SAMR? mo3BonseT Ha OCHOBE
CaMOOILIEHKHU MEIaroroB ONpeAeInTh YPOBEHb NMPUMEHEHUS MU LU(POBBIX TeX-
HOJIOTHI B TeJarorndeckor mpaktuke. [IpoBeneH OHIIaH-OMpPOC MENaroroB u
a/IMUHUCTPATUBHBIX PAOOTHUKOB IIKOJIBI, 00beM BBIOOPKHU cocTaBmil 162 pecnoH-
nenta. Hanbonee BbIcOKHME MOKa3aTeld MHTETPaIlMM TEXHOJIOTHI B MPAKTHKY pa-
00THI OJTY4EHBI ITpH 1o100pe conepxkanus odyuenus (53 %), cocraBieHun y4ueo-
Horo miaHa (59 %), B MeHbllIel CTeTeHn — B 00JIaCTH OTCIIEKUBAHUS Mporpecca
ooyuenus (11 %), opranuzanmu pasHooOpasHbIX (opMm nesterapHOocTH (38 %).
Jedpunut oOHapyxuBaeTcss B 00JaCTH NpUMEHEHUS! HU(GPOBBIX TEXHOJOTUN IS
OLIEHKM MHAMBUYaJIbHOTO MPOrpecca IIKOJIBHUKOB: TOJIBKO 2 % IMenaroros Mc-
MOJIB3YIOT UX cucTeMaTuyecku, a 24 % — ouensb penako. [IpumeHeHrne nHCTpyMeHTa
MO3BOJIMJIO OCYIIECTBUTh MOHUTOPUHT CIAObIX U CUJIBHBIX 00JIaCTel MHTETpalun
IU(POBBIX TEXHOJOTUI B 00pa30BaTeNbHBIN MPOLECC, OCYIECTBUTh KJIacTepu3a-
LU0 MEJaroroB Mo 00JIACTSIM MPOopECCUOHATBHBIX Ae()UIUTOB, BHICIUTD YUUTE-
e, UMEroIIX NU(GPOBbIE KOMIIETCHIIMHI BHICOKOTO ypoBHs [11].

AHanmusupys cTpaTeruy NOATrOTOBKH yUUTEIeH K HCIONIb30BaHUIO IU(PPOBBIX
TEXHOJIOTHI B mexarormdeckux npaktukax, /. Towmep u komi. [12] oTmedaroT

2Puentedura  R. The impact of the SAMR model. 2009. URL:
https:/Aww.commonsense.org/education/videos/ruben-puentedura-on-the-impact-of-the-samr-model/2015/
(accessed: 25.02.2022).
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HEOJHOPOAHOCTh OTHOIIEHUS YYHTENed K HU(POBU3AIUH, BIUSHHE WHAWBUIY-
QJIBHOTO OTbITa U A(PPEKTUBHOCTH 3HAHUM Nenarora Ha oOHOBJIEHHE 0Opa3oBa-
TEJILHOTO TIpoIlecca, CBsI3bIBast YQPPEKTHBHOE pa3BUTHE MU(PPOBBIX KOMITCTCHIINH
C MIOCTPOEHHUEM AJANTUBHONW MOJIENIN MOBBIIICHHS KBATU(PHUKALIMU C IPUMEHEHUEM
JUYHOCTHO OpUEHTHpOBaHHBIX mporpamm. O.A. ®@uodanosa [13] mpennaraer
MOJIEJIM TIOBBIIIEHHUS KBAJU(PHUKAIMKA, OCHOBAaHHBIE HA JEATEIbHOCTHOM MOJXOJE,
B (hOopMe MPOEKTHBIX CECCH, CTAXKUPOBOK, KEHCOB-UHTEPAKTOPHYMOB.

AHa/in3 BO3MOXHBIX BapUaHTOB pEIIEHUs MPOOJIEMbl MOBBIIICHNUS YPOBHS
IU(POBBIX KOMIIETCHIMN MEAAaroroB Ui W3MEHEHHs MeJaroru4ecKux MPaKTHK
B CIELMAIM3UPOBAHHBIX LIEHTPAX M OPraHU3alMsIX NOBBILIEHUS KBAIU(UKALUU
MIOKA3bIBAET HAJIMUUE JE(UIMTOB: LIEIEBbIE IPOTPAMMBI U MPOEKTHI (eIepabHOrO
YPOBHSI OIpaHUYEHBI CPOKOM ACWCTBUS; AUCTAHIIMOHHBIE KypChl YHUBEPCUTETOB
HE MMEIOT CONPOBOXKJIEHHSI, OPUEHTALMM Ha MHAWBUAYAJbHbIE 3aIIPOCHI; KYPChI
pErMoHaNIbHBIX OpPraHU3alUi MpeAaraT NPeAMETHYIO MOATNOTOBKY, MacCOBBIE
OHJIalH-KYpChI HU(PPOBBIX MJIATHOPM CTUMYIHPYIOT UCTIOIB30BAHUE COOCTBEHHBIX
IIPOAYKTOB; CETEBbIE MEPONPHUATHUS NTPO(ECCHOHAIBHBIX COOOLIECTB CO3/1AI0T HE-
(dopmasibHOE 00pa3oBaTeIbHOE MPOCTPAHCTBO, HO PACCUUTAHbI HA BOBJICYEHHBIX
MIE/IaroroB C IOCTaTOYHBIMHU HAaBBIKAMH CETEBOTO B3aUMOCHCTBUSI.

OneHka neUIUTOB NPEIOKEHHBIX BAPUAHTOB MO3BOJISIET OCYLLIECTBUTh BbI-
00p B MOJIB3Y peaIn3alMi BHYTPHUIIKOIBHON MOJAEIN MOBBIIEHUS KBAIU(UKAIINY.
s ahdexTrBHOTO PopMUpoBaHUS TH(PPOBHIX KOMITETCHIIMH HEOOXOMMO BBICTPO-
UTh MOJIEITb YIIPABJIECHUS IPOLIECCOM Pa3BUTHS LU(PPOBBIX KOMIIETEHIUH neaarora,
peaM3yIoIIyI0 MPOIECCHBIM MOAXO0/ K OLEHKE YpPOBHS LU(POBBIX KOMIETEHIIUN
MeIaroroB, aHajM3a MPOrPaMM MOBBIIICHUS KBATU(UKAINHN, peai3alid YpOBHE-
BOM MOJITOTOBKH IEaroroB Ha OCHOBE BBISBJIEHHBIX PO(GECCHOHATBHBIX Je(UIIUTOB.

Ilpoexmnas udes: BHEAPEHUE CTPYKTYPHO-(PYHKIMOHAIBHOM MOJENH yIpaB-
JICHUS TIPOIIECCOM pa3BUTHUS MU(POBBIX KOMIIETEHIIMH €1aroroB ¢ MO3UIHNA TPO-
LIECCHOT'O MOAX0/a MO3BOJIUT MOBBICUTH YPOBEHb LI (PPOBBIX KOMIETEHIIMH Mearo-
T'OB, YCKOPUT MPOLIECC U3MEHEHHUS Mearorn4ecKux MpaKkTuK, 00ecreynB pa3BUTHE
IIKOJIBl B COBPEMEHHBIX YCIIOBHSIX.

Hayunas noeusna npoeKTHON pabOThl COCTOUT B Pa3pabOTKe CTPYKTYpPHO-
(YHKIIMOHATLHON MOJIENU YIPABICHUS Pa3BUTHEM IU(PPOBBIX KOMIETEHIUH Ie-
JIaroroB Ha OCHOBE MPOIIECCHOTO TOX0/1a, aITOPUTMOB (POPMUPOBAHUS WHIAUBH-
JyalbHbIX 00pa30BaTeNbHBIX TPAEKTOPUN BHYTPHUILIKOJIBHON CHCTEMBbI MOBBIIIE-
HUS KBAIU(UKALTUH.

Ilpakmuueckas 3Hauumocms TPOESKTA 3aKITIOYACTCS BO BHEIPEHUU MOICITH
yIpaBJIEHUs] pa3BUTHEM LU(PPOBBIX KOMIETEHIMH MEJaroroB B MPaKTUKY LIKOJ
Ps3aHu, cOBEpUICHCTBOBAHUN MEXAaHM3MOB MPUHATHUS YIPABICHYECKUX PELICHUIN
M0 Pa3BUTHUIO NU(POBBIX KOMIETEHIINI NEIaroroB B yCIOBUSAX IU(PPOBON TpaHC-
(dhopManuu mKo.

L]env: TeopeTnueckoe 000CHOBaHUE, pa3paboTKa U arpodanus CTPyKTYpPHO-
(YHKIIMOHATTLHON MOJIENTN YIIPABIICHHS POLIECCOM PA3BUTHS HU(PPOBBIX KOMIIE-
TEHLIMH MeJaroroB JUis U3MEHEHUs MeJarorHYecKUX MPakTHK B YCIOBUAX COBpeE-
MEHHOH 00pa3oBaTeIbHOI OpraHu3aluy.

Memooonozuueckyro ocnogy mpoekta (HOPMHPYIOT TEOPUH COIHAIBLHOTO
kanutana (II. Bypaee, k. KoynMsH), moBegeHYeCKUX XapaKTEPUCTUK KOMIIE-
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teHuuil (P. Vaiit), nogaepxusatonux nHHoBauuil (K. Kpucrencen), npaktuko-
opueHTHpoBaHHOrO 00yueHus (A.A. BepOuikuii), KOHLIENLHUS HENPEPHIBHOTO
oGpasoBauus B Teuenue xus3nu (b. Mekcn).

Jns pereHust 3a1a4 MpOEKTa UCIOJIb30BaHbl TEOPETUYECKHE (aHAJIM3 U CUHTE3
HAYYHBIX TTOJIOKEHHI MCTOYHUKOB, HOPMAaTUBHBIX TOKYMEHTOB, CTATUCTHYECKHIX
JAHHBIX, MOJICIUPOBAHKE), IMIIUPUYECKUE (HAOIIOACHNE MPAKTUK, MOHUTOPHHT,
SKCTIEPUMEHT TI0 anmpoOaIii MPOEKTHOTO MPEAIOKEHUS, pedICKCUBHBIA aHAIIN3),
JIMAarHOCTHYECKUE (aHKETUPOBAHME), CTATUCTUYECKHE (KJacTepu3alus, rpapuyie-
CKasl MHTEPIIPETALUs JaHHBIX ) Menooul.

Ilpeomemom npoekmupoeanusi SBIASETCS MOJENb YIPABICHUS Pa3BUTUEM
IU(PPOBBIX KOMIIETECHIIMIA TE€J]aroroB B YCIOBHUAX CHUCTEMHBIX TpaHC(OPMAIMOH-
HBIX U3MEHEHUH, oOecreunBaroas nopbieHue 3pGpekTuBHOCTH UX GOpPMHUPOBa-
HUS 1 TpeoOpa3oBaHue MeJarorn4ecKuX MPaKTHK.

Llenesaa ayoumopus mpoekta — oOuieoOpa3zoBaTenbHble LIKOJbI Ps3aHu,
MYHHIIUTIAIBHBIE ¥ PETUOHAIBHBIC OpraHbl ynpasJieHus oOpa3oBaHueM. s BBI-
SBJICHUS MPOOJEMHBIX 001acTeil U 3HAYUMBIX (PAKTOPOB, CIIOCOOHBIX MOBJIHSTH
Ha OCYILIECTBJICHHE U PE3YyJbTaTbl OCHOBHOT'O IMPOEKTA, PEaM3yeTcsl MUIOTHBIM
MIPOEKT Ha 6a3e 01HOM 13 00111e00pa30BaATENbHBIX KO

Odicuoaemvie pe3yrbmamsl — yCTPAaHEHUE HECOOTBETCTBUH MEXIY TpeOo-
BaHUSIMH OOHOBJIEHHs 00pa30BaTENbHON Cpeabl M MPAKTUKAMU HCHOJIb30BAHUS
IUQPPOBBIX TEXHOJOTHHA, pean3aiisl WHAWBUIYAIBHBIX NE(QHUIMTOB IENaroros,
YCKOpEHHE IMHAMHKH MPOLECCOB IIUPPOBO TpaHCHOPMALIUH LIKOJIBI.

[TpoekT paccuntan Ha peanusanuio B Tedenue 5 aet (2020-2025 rr.), coBo-
KYIHOCTb pecypcos JUIsl OCYIIECTBICHUS MPOEKTa NpecTaBieHa B Taoi. 1.

Kniouesvie noxazamenu s¢gpgekmuenocmu NPOEKTA OCHOBAHBI Ha OLIEHKE
M3MEHEHMH B 00pa3oBaTeIbHOM IpoIecce, CTeNeHn 0OHOBICHHS MPAKTUK U (op-
MaToB 00yueHus (Tadi. 2).

Mexanuszm pearusayuu npoekma, COEp>Kaluil IEpeUeHb MPOBOJIUMBIX Me-
POTIPHUATHH, CPOKH U IIAHUPYEMBIE PE3yJIbTaThl, YKa3aH B Ta0II. 3.

Tabmua 1
Pecypchbl npoekTa
Pecypchsl 0O6ecneyYyeHHOCTb
Hanunyve neparoros ¢ BbICOKMM BHyTpuwkonbHasa cuctema
YPOBHEM UMD POBLIX KOMNETEHLWUIA MeTOAMYECKO Noaaep>XKu oby4eHns
Kapposble

CneunanuncTbl MO TEXHUYECKOoMN
noaaepxke

AyTCOPCUHI

BpemeHHbie

Pecypcbl negaroros

KopoTkue Mofynu-nporpamMmbl,
NAaHUPOBAHNE METOANYECKUX AHE

Pecypcbl METOAUCTOB-THLIOTOPOB

BbInnaTbl CTUMYNUpYtoLLLero GoHaa
onnarel TPyAa, 3aKnioyeHne 4oroeopa
rpaxaaHcko-npaBoBOro Xxapakrepa

®PuHaHcoBLIE

Onnata o6y4eHuns Ha Kypcax

BiogxeTHOe puHaHCMpOBaHNE

Onnata paboTbl METOAUCTOB-THIOTOPOB

CTumynupytollas yactb hoHaa
onnaTtel Tpyaa

BbinnaTtbl negaroram, UHTErpUPOBaBLIMM
L pOoBLIE TEXHONOMU B 00Pa30BaTesbHLIA
npouecc

CTumynupytollas yactb hoHaa
onnaTel TPyAa, CoumasibHble NapTHepbI

MacLuTabupoBaHue ycneLlHbIX NPakTukK

Mopaepxka NHBECTOPORB,
OnaroTBopuTenei

MaTepuanbHo-
TexHn4yeckne

Pa3Butune nHdpacTpykTypsl (Cuctema
ynpaeneHus obyvyeHnem, umdpoBoin
KOHTEHT 06pa3oBaTenbHOWN cpefpl)

BiopxkeTHOoe hrHaHCUPOBaHUE,
CNOHCOPCKas NOMOLLb
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Table 1
Project resources
Resources Sufficiency

Availability of teachers with a high level Intraschool system of methodological
Personnel of digital competencies support for learning

Technical support specialists Outsourcing

Educator resources Shot modules-programs,

planning methodological days
Temporary - -
Tutor resources Payments of a stimulating wage fund,
conclusion of a civil law contract

Tuition fees for courses Budget financing

Payment for the work of methodologists-tutors Incentive part of the wage fund
Financial Payments to teachers who have integrated Incentive part of the wage fund,

digital technologies into the education social partners

process

Scaling up good practices Support for investors, philanthropists

Infrastructure development (learning Government funding, sponsorship
Logistics management system, digital content

of the educational environment)

Tabnuya 2
KnioueBble nokazatenu a¢ppeKTMBHOCTU NpoeKTa
MokasaTens 2021 2022 2023 2024 2025
[lons negaroroe, BHEAPUBLUMX B 0Opa30BaTesbHbIA NPOLECC
undpoBble TEXHONOrUN, % 20 40 50 70
[ons ob6pasoBaTensHbIX MPOrpaMm, Peani3yeMbix C yYHETOM 10 20 30 50
UMDPOBbLIX TEXHONOTUN, %
[onsa negarornyeckmx paboTHUKOB, MOBLICUBLLVX KBANDU-
o 20 40 60 80
Kauuio B 061acTu pa3BuUTUS LMGDPOBLIX KOMNETEHUNIA, %
Table 2
Key performance indicators of the project
Index 2021 2022 2023 2024 2025
The share of teachers who have introduced digital techno-
logies into the educational process, % 20 40 50 70
The share of educational programs implemented taking 10 20 30 50
into account digital technologies, %
The share of teaching staff who have completed professional 20 40 60 80
development in the field of developing digital competencies, %
Tabnuuya 3

MexaHu3m peanusaumm npoekKkTa

Meponpuatusa Cpokun MnaHupyemsblie pesynbTaThl
MOHNTOPMHI OCHALLIEHHOCTM 2020-2021 AHanutnyeckas cnpaska
obpa3oBaTeNbHON opraHMsauum 06 oBecneyeHHOCTU LN POBLIM
undpoBOn NHPPaCTPYKTYpPOn obopynoBaHnem
AHanua pasnuunTeNbHbIX 2021-2022 BaHk gnarHocTuyeckux MmaTtepmanos
MHCTPYMEHTOB OLLEHKN LNPPOBBIX 0151 MOHUTOPUHIa umdpoBbIX
KOMMETEeHUU NeJaroros KOMMETeHUVIA NeJaroros
MOHUTOPWHT YPOBHSA LNGPOBON 2021-2022 KnacTtepusauusa negaroros rno ypoBHIO

KOMNETEHTHOCTU Negaroros

(BxOOHas aguarHocTuka)

LMPpPOBLIX KOMNETEHUNIA, Npodeccno-

2022-2023 HanbHbIM geduuuTtam, uccnenoBaHme
(NnpomMexyToyHasn) BO3MOXHOCTE LLKOJbI peann3oBbiBaTb
2024-2025 METOANYECKYIO NOAOEPXKKY.
(utoroeas) OnpepeneHve o6pasoBaTesbHbIX NOTPeD-
HOCTel, BblAENEHNE METOANCTOB-THIOTOPOB

AHanus undpoBLIX pecypcoB 2021-2023 dopmupoBaHme 6aHka AaHHbIX
o0y4yeHns negaroros undpoBbIX 06Pa30BaTENbHLIX PECYPCOB
OpraHusauusi 06y4eHns o PasBUTUIO 2022-2025 [MoBbIWeHne NpodecCnoHanbHbIX

UM POBLIX KOMNETEHLUNA Neaaroros

KOMMNeTeHUMIA Nneaaroros B obnactu
LMDPOBLIX TEXHONOMNM (MO YPOBHSAM,
no obnactam aeduunTos)
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OkoH4aHue 1abn. 3

Meponpuatusa Cpokun MnaHupyemblie pesynbTaThl
poBeneHne MeToan4eCcKnX 2022-2025 MeToawndeckue maTtepuansl,
MepOonpuUATUn (NeACOBETHI, dopmupytowme LOC, 6aHk ycnelHblx
BeOGunHapbl, TPEHWHI M, KOHKYPCHI, negarornyeckux NpakTuk, nyénnkaums
MacTep-K1acchl, OTKPbITLIE YPOKM, oneiTa.

MeTOAMNYECKME CEMUHAPHDI, Basza paHHbIX NNaHOB YPOKOB C UCMOJb-
NPOEKTHbIE CECCUn) 30BaHNEM TEXHOOMUN.
BaHk 06pa3oBaTenbHbIX NPOrpaMm, MHTe-
rPUPOBaHHbIX C UM POBLIMU pecypcamu
NHanBuAayanbHble KOHCYbTauum 2021-2025 YBenuieHne goam negaroros,
BHEAPUBLUMX LMD POBLIE TEXHONOTUN
B 0OpaszoBaTtesbHbI NpoLece
YyacTtue negaroroe B pabote 2023-2025 YBenunyeHue 4yncna negaroros,
npodeccrnoHanbHbIX Coo0LLECTB Y4aCTRYIOLLUMX B CETEBLIX COOBLLECTBAX
AHanms peanmsaumm NUIOTHOTO 2023-2025 BHeceHue n3mMeHeHun B NpOeKTHoe

npoekTa

npeanoxeHue.
CocTaBneHune MaTpuLbl MHoronapameT-
PUYECKOrO CTPATErnyeckoro aHanmaa

Table 3

Project implementation mechanism

Events Timing Planned results
Monitoring the use of digital infrastruc- 2020-2021 Analytical report on the availability
ture by an education organization of digital equipment
Analysis of distinctive tools 2021-2022 Bank of diagnostic materials
for assessing digital competencies for monitoring the digital competencies
of teachers of teachers
Monitoring the level of digital 2021-2022 Clustering of teachers by the level
competencies of teachers (input diagnostics) of digital competencies, professional
2022-2023 deficits, study of the school's opportunities
(intermediate) to implement methodological support.
2024-2025 Determination of educational needs,
(final) selection of methodologists-tutors
Analysis of digital resources 2021-2023 Formation of a data bank of digital
for educator learning educational resources
Organization of training on the de- 2022-2025 Improving the professional competencies
velopment of digital competencies of teachers in the field of digital techno-
logies (by levels, by areas of deficit)
Conducting methodological events 2022-2025 Methodological materials that form
(teacher councils, webinars, trainings, the digital educational environment,
competitions, master classes, open a bank of successful pedagogical
lessons, methodological seminars, practices, publication of experience
project sessions) technology lesson plan database bank
of educational programs integrated
with digital resources
Individual consultations 2021-2025 Increasing the share of teachers
who have implemented digital techno-
logies in the educational process
Participation of teachers in the work 2023-2025 Increasing the number of educators
of professional communities participating in online communities
Analysis of the way pilot projects 2023-2025 Making changes to the project proposal.

are implemented

Compilation of a matrix of multivariate
strategic analysis

Dghdpexmul OCYIIECTBICHUS POSKTUPOBAHKS YIIPABJICHUS Pa3BUTHEM HH(D-
POBBIX KOMIIETCHIMIA MEIaroroB JJIsl H3MEHEHUs TIearornyeckuX MpakTHK 1 (op-

MaTOB OOY4YCHUS:

— DKOHOMUYECKUL — COKpalI€HUC BPEMCHHBIX U q)HHaHCOBBIX 3aTpar Ha 10-
BBIIIICHHUEC KBaJ'II/I(bI/IKaHI/II/I neaaroroB, YBEJIMUYCHUC KOHTUHI'CHTA 06y‘~IaIOHH/IXC$[;
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— nedazozuyeckuil — N3MEHEHNE TIETarOTHIECKUX MPAKTHK, (HOpMUPOBaAHHE
U(GPOBBIX KOMIETEHLUH IKOJIBHUKOB;

— 9peoHOMUYeCKUll — TIOBBIIICHWE KBATM(PUKAIMH YYUTEIsl 03 OTphIBa OT
OCHOBHOH paboThl, B y100HOE BpeMsl, aBTOMATH3alMs PYTHHHBIX IPOLIECCOB;

— UHGOPMAYUOHHBIL — CO3AHIE COBPEMEHHOM IU(PPOBOM Cpeabl 00yUeHUs,
oOnajaromieii cBoiicTBaMU 'MOKOCTH, CUCTEMHOCTH U OTKPBITOCTH, [TO3UTHBHBIM
UMUK TIKOJIBI,

— KOMMYHUKAYUOHHBILI — PA3BUTHE CETEBOTO B3aUMOJICHCTBHUS, COTPYIHUYE-
CTBa, 0OMEHA OIBITOM U 00OTaIlIeHHE UICSIMH M YCIICITHBIMU MTPAKTHKAMH KOJUIET.

Pe3ynbraThl IpoekTa MOTyT OBITh IPUMEHEHBI KOMaH/AaMHU MPOEKTOB I }-
poBoii TpaHc(hopMaIu B 00pa30BaHWU, PYKOBOIUTEISIMH OPTaHOB YIPaBJICHHUS
o0pa3oBaHUEM Ul MOJCIMPOBAHUS MTPOLIECCA PA3BUTUS HUPPOBBIX KOMIETEHLIUI
MIeIaroroB B IEJSIX YIPABJICHHUS MpolieccaMy NU(PPOBOM TpaHCHOpMALIUH YUpexkK ie-
HUSI HA YPOBHE 00pa3oBaTeIbHON OpPraHU3allMM U PErHOHAIBHBIX CUCTEM YIIPaB-
JeHHsI 00pa30BaHUEM.

Pe3yabTaThl U 00cy:kaeHust. /i oCylecTBIEHHSI MUIOTHOTO MPOEKTa Mpo-
BE/ICHO U3yUYeHHE KOJMUECTBEHHBIX XapaKTEPUCTHK 00I1e00pa30BaTeIbHBIX Opra-
HU3aIMi Ps3aHy o KpuTepusiM KOJIMYecTBa NeJaroroB U 00y4yaromuxcs B IKOJIE.
Br16op kpurepueB o0yciaoBiieH (akTopaMu BIMSHMS Ha pe3yjbTaT arpoOaiuu:
YUCIIO O0YYAIOIIMXCS ONpeAenseT 00beM (PMHAHCUPOBAHUS YUPEKACHUS, KOJIUYe-
CTBO TIEJarOTOB — CHCTEMY METOIUYECKOHN IMOAICPNKKU TPU OpTaHU3aIiHu 00y-
YEeHUsl y4YHUTeJeH, CTelneHb CaMOJIOCTATOYHOCTH IIKOJBI MPH pealn3aluu IMpo-
rpaMM pa3BHTHUSI IUQPPOBBIX KoMIleTeHIWH. ['paduueckas MHTEpHIpeTanus aH-
HBIX TO3BOJIMJIA OCYIIECTBUThH KIACTEPHU3ALMIO JJIsI KOPPEKIMU YIPABICHYECKHX
CTpaTeTHil B 3aBHCHMOCTH OT pa3MepoB 00pa30BaTEIbHOW OpraHW3alHu: B Tep-
BbIi Kimactep (14 %) momajgaroT MIKOJBI ¢ HEOOJIBIIUM KOJIMYECTBOM IEIaroroB
Y TIKOJBHHUKOB, KOTOPbIE HY)XKIAIOTCS B CETEBOM IMOAJEPKKE, HanOOJee pactpo-
CTpaHEHBI HIKOJBI BTOporo kiacrepa (63 %), k Tperbemy knactepy (23 %) ort-
HECEHBI KPYITHbIE 00pa30BaTebHBIE KOMITICKCH C Pa3BUTONH WH(PPACTPYKTYPOH,
JOCTaTOYHBIMUA BHYTPEHHUMH PeCypcaMH JUIsl OKa3aHUs aAPECHON MEeTOANYECKOM
MOJICPKKH yuuTeNsiM. Pe3ynbraTel MOHUTOPHUHTA YPOBHEH HM3MEHEHUS Ieaaro-
TMYECKUX MPAKTUK MPH BHEJIPEHUU IUPPOBBIX TEXHOJOTUH B 3aBUCUMOCTH OT
MPUHAIIEKHOCTHU K KJIaCTEPy MPEICTaBICHBI Ha pHC. 3.

60% 52%

44% 42%
40% 30% 28%

15% 26%219 1%

20% I ’ 2% 9% 11%

0% - [ |
Kracrep 1 Kiacrep 2 Kiacrep 3
Cluster 1 Cluster 2 Cluster 3

B 3amenienne @ ViyunieHue 3menenue  MIIpeoOpasoBanue
Substitution Improvement Change Transformation

Puc. 3. Pe3ynbTaTbl MOHUTOPUHIA YPOBHEN N3MEHEHMSA Nefarorn4ecknx NPakTnk
npu BHeAPEHNN UMD POBLIX TEXHOMOMNIA
Figure 3. Results of monitoring the levels of change in pedagogical practices
during the implementation of digital transformation

MCTOYHMK: COCTABIEHO aBTOPOM.
Source: compiled by the author.
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B mikomax muiioTHOTO MpOEKTa MpOBE/IEHA JUArHOCTHUKA YPOBHS IH(POBBIX
KOMITETCHIIMI I1€1aroroB, BBISBICHBI 00JacTH MPO(ECCHOHANBHBIX IE(PHUIIUTOB,
OTIpe/IeNIeHBI METOIUCTBI-THIOTOPBI, PEATN30BaHbI MIPOTPaMMbI 00YUIEHUS U MPAKTH-
KyMbI UCIIOJIb30BaHUs IIU(PPOBBIX peCypcoB. AHAIU3 CPABHUTEIBHBIX XapaKTepH-
CTHK TIO pe3yJIbTaTaM NEPBUYHON W BTOPUYHOM JTUATHOCTHK Ha OCHOBE HMCIOJIB30Ba-
Hust SAMR 1o npuMeHeHuro HU(POBBIX TEXHOJIOTUI MOKa3bIBAET MOJIOKUTEIbHYIO
JMHAMUKY YHCIIA TIe[aroroB, 9acTo WM BCET/a MPUMEHSIOINX IH(POBBIE TEXHOIIO-
I'MU, CHW)KEHHE JIOJHU 11€/1ar0roB COBCEM MX HE UCTONB3YIOMUX (puc. 4, 5).

60% 54%

48% 48%
50% 43%
35%
28% o5/,
9%
206 4%

39941%
40% 31%
30% 19022%
IIporpecc
Progress

0,
20% 11% 9% 119 %
. 6%
o uifin §
0% ||

VueOHBIH TU1aH
Academic plan

OrneHnBaHue
Evaluation

Coneprxanue
Content

Dopmbl
JCATCIbHOCTHU
Forms of activity

Yacto MJlouru Bcerma
Rarely ~ Often Almost always

B Hukorma M Peako
Never

Puc. 4. [okazatenn npMMeHeHns LN pPoBbIX TEXHONOMNIA NO pe3dynbTaTtamM NEPBUYHON ANArHOCTUKN
Figure 4. Indicators of the use of digital technologies based on the results of primary diagnostics

MICTO4YHMK: COCTAB/IEHO aBTOPOM.
Source: compiled by the author.

60% o o —
50% 41% 42%
40%
29%
30% 229% 229/ 23% 21% ’ 25% ..
19% 18% 19% 1%

20%

9%
10%
0%

V4eOublii mian
Academic plan

0,

COHCp)I\'aHI/Ie
Content

Dopmbl
JIESITENIbHOCTH

IIporpecc
Progress

12%' I

OreHuBaHue
Evaluation

Forms of activity

® Hukorna ™ Penko Yacto M [louru Bcerma
Never Rarely Often Almost always

Puc. 5. lnHamunka nokasatenein npuMeHeHus undpoBbIX TEXHONOTMIA MO pe3ynbTaTaM BTOPUYHOM AMarHOCTUKN
Figure 5. Dynamics of digital technologies use indicators based on the results of secondary diagnostics

MCcTOYHMK: COCTaBIEHO aBTOPOM.
Source: compiled by the author.

3akmarouenue. [IpakTuueckas anpoOaiys TEXHOJOTUN YIIPABJIEHYECKOM Je-
ATENFHOCTH 10 PAa3BUTHIO IU(POBBIX KOMIIETCHIMH II€aroroB Kak BHYTPHIL-
KOJILHOM CHCTEMBI TTOBBIIIICHUS KBaJ'II/I(bI/IKaIII/II/I IMO3BOJIACT OIITUMU3HUPOBATHL ITPO-
neccel UQPOBOH TpaHCcopManyy OpraHU3aIlK, YCKOPHTh TEMI HM3MEHEHUHL.
CHUCTEeMHBI TIOJXO0 K MPOSKTUPOBAHHIO MIPOTPAMM Pa3BUTHS HMHU(POBBIX KOMITE-
TEHLUH Ie1aroroB, OCHOBaHHBII Ha MPEOAOJICHHN NPO(EeCCHOHATBHBIX IePHIIU-
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TOB, MU PepeHINPOBAaHHOM METOJANYECKOM COTPOBOXKICHUH O0ydeHUs, CrIoco0-
CTBYET BOBJICUCHHIO IIEarOroB B MPOLIECCH OOHOBIICHHSI 00Pa30BaTEIbHOTO MPO-
1ecca, IPUMEHEHHUIO MOJIENIel CMEIIaHHOTO 00yUYEeHUs, OBBIIIAET UX TOTOBHOCTD
K U3MEHEHMIO MTPAKTUK MPETo1aBaHusl.
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