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Features of using e-resources when learning Chinese
as a second foreign language in secondary school

Guiyun Yang

Yancheng Teachers University, Yancheng, China
1142845107@qg.com

Abstract. Problem and goal. A priority aspect of learning Chinese as a foreign lan-
guage is the use of electronic educational complexes and materials. However, in the context
of the complex digitalization of society, special factors appear that should be taken into
account when developing and implementing appropriate electronic educational tools.
The purpose is to explore the features and potential of e-resources for teaching Chinese as
a foreign language in secondary school. Methodology. Theoretical analysis and generalization
of the literature are used to describe the conditions for effective teaching of the Chinese lan-
guage, and the problems of improving the quality of students' educational results. The expe-
riment involved 52 students from the Vyatka Humanitarian Gymnasium. Learning Chinese
as a foreign language is supported by StudyChinese.ru, Chinese Boost, Shibushi.ru services.
Fisher's criterion was used for statistical data processing. Results. In the experimental group,
primary school students used e-resources for comprehensive informatization at all stages of
learning Chinese as a foreign language (speaking, listening, reading, writing, intercultural
communication and collaboration). An assessment of learning outcomes was made and sta-
tistically significant differences in the qualitative changes that occurred in the pedagogical
system were revealed. The features of using e-resources for integrated informatization in
the study of Chinese as a second foreign language in secondary school are described.
Conclusion. The types of activities and interactive exercises in the information environment
are formulated, which most effectively work to improve the quality of teaching Chinese as
a second foreign language.
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quality of education
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Oco006eHHOCTU UCNOJIb30BaHUS
3JIeKTPOHHbIX OOpa3oBaTesibHbIX PECYPCOB
NPV N3y4eHnn KUTanCcKoro s3bika
KaK BTOPOro MHOCTPaHHOIro B OCHOBHOM LUKOJe

I. SAn

Anvusnckutl nedacozcuveckutl yrugepcumem, Anuvusn, Kumati
1142845107@qq.com

AunHoTauus. [Ipobrema u yens. [IpHOPUTETHBIM aCIIEKTOM M3YUCHHUS KUTAHCKOTO SI3BIKA
KaK MHOCTPAHHOTO SBJIAETCS HCIIOIb30BAHHIE IEKTPOHHBIX Y4eOHBIX KOMIUIEKCOB U MaTepH-
anoB. OHAKO B YCJIOBHSIX KOMIUIEKCHOM IM(poBH3anuu OOIIECTBa MOSIBISIOTCS 0COObIE
(akTOpBI, KOTOPHIEC CIIEAYET YUUTHIBATh NPH pa3paboTKe W BHEAPEHHH COOTBETCTBYIOIINX
JNIEKTPOHHBIX CPEACTB yueOHOro Ha3HaueHus. Llenpb — uccnenoBaTe 0COOEHHOCTH U ITOTEHIH-
aJ1 00pa3oBaTEeNbHBIX 3IEKTPOHHBIX PECypcoB 0OyueHMs KUTAlCKOMY SI3bIKY KaK MHOCTPAH-
HOMY B OCHOBHOH mIKosie. Memooonocus. TeopeTHdecKui anan3 U 0000ICHNE TUTePaTyphI
WCTIOJIE30BAHBI ITPH OITUCAHUY YCIOBUI 3((PEKTHBHOTO O0YUICHUSI KUTAICKOMY SI3BIKY, TIPOOIJIEM
MOBBIIIEHHS Ka4ecTBa 00pa30BaTENbHbIX Pe3ylbTaToB oOydaromuxcsa. B skcnepumenTe 3anei-
CTBOBaHBI 52 y4yeHHKa U3 Bsrckoil rymanutapHoil ruMHasun. M3yueHne KUTalCKoro s3bIKa Kak
HHOCTpaHHOTO moanepkuBaercs cepsucamu StudyChinese.ru, Chinese Boost, Shibushi.ru.
Jlitst cratrctudeckoit 00paboTKK JaHHBIX UCHIONB30BaH kputepuil urepa. Pezyismamst. B akc-
MEPUMEHTAIBHON TPYIIE yJaluecss OCHOBHOM MIKOJNBI MPUMEHSIM 00pa3oBaTeNIbHbIC 3JICK-
TPOHHBIEC PECYPCHI AJIsl KOMIUIEKCHOH MH(OpMATH3aIlK Ha BCEX ATaNax M3yUeHHs KHTaHCKO-
ro sI3blKa KaK MHOCTPAHHOro (TOBOPEHME, ayJUpOBaHHE, UTEHUE, IMHCbMO, MEXKYIbTypHas
KOMMYHHMKAIUs U Koytaboparust). IIponsBeseHa oIieHKa pe3ysIbTaToB 00yUeHHS U BBISIBICHBI
CTaTUCTHUYECKH JIOCTOBEPHBIE PA3INIUsl B KAUECTBCHHBIX M3MCHEHHAX, IPON3OLICIINX B T1e-
Jarorudeckoi cucreme. Onucanbl 0COOEHHOCTH HCHOJIB30BAHMS IEKTPOHHBIX 00pa30BaTellb-
HBIX PECYpCOB ISl KOMIUIEKCHOM MH(OpMaTH3anuy NpH U3yYeHUU KHUTAMCKOro S3bIKa Kak
BTOPOTO MHOCTPAHHOTO B OCHOBHOH miKoje. 3axirouenue. CHOPMyITNPOBAHBI BUIBI IESTEIb-
HOCTH, TUIIBI HHTEPAKTUBHBIX YIPaKHEHUI B MH(GOPMAIIMOHHOW Cpene, MaKCUMAalbHO (-
(eKTUBHO PaOOTAIOIINX HA MOBBIIIEHHE KauyecTBa 00Y4EHHS KUTaHCKOMY S3BIKY KaK BTOPOMY
HHOCTPaHHOMY.

KiioueBble cji0Ba: JTMHTBOIUIAKTHKA, KUTAHCKUH S3BIK, JIEKTPOHHBINA 00pa30BaTelh-
HBIH pecypc, KOMIUIEKCHas MH(pOpMaTU3aIus, KaueCTBO 00yUYeHUs

Hcropus crarbu: nocrynuia B peakiuio 7 anpenst 2022 r.; nopaboTaHa mocie pe-
nensupoBanus 5 mast 2022 r.; npuHsTa K myommkarun 20 mas 2022 1.

Jnst uurupoBanusi: Yang G. Features of using e-resources when learning Chinese
as a second foreign language in secondary school // Bectuuk Poccuiickoro yHuBepcurera
npyx0bl HaposoB. Cepusi: MUapopmarnuzanus obpasosanus. 2022. T. 19. Ne 3. C. 171-182.
http://doi.org/10.22363/2312-8631-2022-19-3-171-182

Problem and goal. The UNESCO recommendations, which define the rules
and priorities in the field of international educational policy, define multicultura-
lism and multilingualism as important areas for the development of linguodidac-
tics [1]. The study of a foreign language, including Chinese, should contribute to
the assimilation of the features of traditions, general and national-specific in the way
of life and cultural values of different people. Under the current sanctions and geo-
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political tensions, relations between the Russian Federation and China are impro-
ving and developing in socio-economic and political areas. As a result, there is
a growing interest in the Russian education system in improving the methods of
teaching Chinese as a foreign language.

The Federal State Educational Standard (FSES) is a set of provisions that
are mandatory for the implementation of the main training program. It establishes
requirements for the results of its development: personal, meta-subject and sub-
ject. The study of a foreign language is essential to achieving demanded educa-
tional results [2]. It is one of the subjects of the philological cycle. It contributes
to the formation of a communicative culture, speech development, broadening one's
horizons, and educating a personality. O.A. Obdalova and O.V. Odegova empha-
size that learning a foreign language helps students to get an idea of the world as
a multilingual and multicultural community; understanding a language as the main
means of communication between people [3]. In addition, the study of the Chinese
language is preparation for the choice of a popular specialty, self-realization in
the professional field [4] for many modern pupils.

T.L. Guruleva had proved that the process of teaching Chinese as a foreign
language contains didactic opportunities for the formation of communicative
competence; development of feelings of national identity and patriotism; the for-
mation of the foundations of tolerance and multiculturalism of a holistic world-
view [5]. At the same time, according to O.A. Maslovets, the study of Chinese as
a foreign language has its features (reliance on visualization, writing order, struc-
ture, semantic and phonetic aspect of hieroglyphs) [6]. These features create cer-
tain difficulties for teaching methods.

In the context of the complex informatization of society, new resources
appear that can improve the quality of teaching Chinese as a foreign language.
For example, N.N. Serostanov and E.l. Choporova convincingly prove that a fo-
reign language learning environment most effectively implements the above
possibilities with the support of multimedia resources [2]. Yu.M. Shemchuk,
M.D. Guseva, summarizing practical experience, conclude that Internet services
for educational purposes are practically not created for the Chinese language [7].
The choice of a multimedia software complex remains with the language teacher.

Thus, the modern environment for teaching Chinese as a foreign language
should be guided by the new realities of linguodidactics; provide opportunities
for adaptation to specific conditions of the information educational environment;
support the interconnected communicative and socio-cultural development of
schoolchildren; encourage the participant of the linguodidactic process to be
creative; use information technologies (multimedia, e-resources, software) at all
stages of education. The last factor is especially important. Practice proves that
the study of hieroglyphics using only paper sources seems uninteresting to stu-
dents. There are also methodological difficulties: what kind of e-resources to use
in the classroom; what means of informatization to offer students for independent
work and self-development.

The analysis of the scientific works listed above allows us to identify
the problem associated with the need to study the features and didactic potential
of e-resources for the informatization of teaching Chinese as a foreign language
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in order to improve the quality of learning outcomes for students in basic schools.
The article presents a study aimed at substantiating the use of modern e-resources
in the study of Chinese as a second foreign language in elementary school.

Methodology. The study used the following methods: theoretical analysis
and generalization of literature in describing the conditions for effective teaching
of Chinese as a foreign language, identifying the problems in applying e-recources
to improve the quality of education.

Various stages of information interaction include independent laboratory
work, mini-research, creative projects, demonstration, work with traditional edu-
cational and methodological complexes, audio recordings, and copybooks.

Among empirical methods, we used: the monitoring of the communication
of all participants in the interaction; analysis of answers, materials on work with
electronic educational resources (virtual texts, quantity, and quality of hand-
writing worksheet, hieroglyphs); time estimation for finding the right solution
and for studying theoretical material in publications; assessment of the volume
and correspondence of the used hieroglyphs for visualization. These methods give
up-to-date information about the quality of learning outcomes.

The introduction of e-recources for informatization of teaching Chinese as
a foreign language to primary school students (selection of content, pictures,
creation of resources) was conducted on the basis of the Vyatka Humanitarian
Gymnasium. In total, 52 students from the fifth to ninth grades took part in the ex-
periment. The average age of the respondents was 14 years (78% of girls and
22% of young people). Twenty test-type tasks diagnosed the quality of education.
Below are examples of questions.

1. Determine which statement is incorrect. Answer options:

a) Hunan Province is called “Hunan” because it is located south of Dongting
Lake;

b) Hunan Province is also the birthplace of Mao Zedong, the founder of
the Republic of China;

c) the statue of Mao Zedong was officially opened on December 26, 2009
in Jiujietou;

d) Mao Zedong was elected chairman in 1945.

2. Put the lines of Mao Zedong s poem in the correct order.

3. From the proposed options, select the one that correctly reflects the infor-
mation in the text:

a) the Gaoshan tribe is the main ethnic minority of Taiwan and settled in
the province before the 17th century;

b) in 1895, the Qing government ceded Taiwan and Penghu to Japan in
the “Treaty of Nanjing;”

¢) Taiwan Province is a society dominated by the Gaoshan people;

d) Taiwan Province was successively colonized by Japan and the United
States.

4. From the options provided, select the appropriate counter words:

1) 1 2)&K; 3)#8; 4)5K; 5)#.
5. Determine the position in the presented text where you want to put
the service particle.
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6. Choose suitable interrogative pronouns for the underlined words.

7. Select the appropriate Chinese time equivalent (four fifteen minutes, half-
past nine, eleven seventeen minutes, ten forty-five minutes, eight fifty minutes).

The principles of selecting tasks for testing: interdisciplinary character,
work with different parts of speech, numerals, communicative component, tole-
rance and patriotism, career guidance. The student could get from 0 to 100 points
for the test. According to the results of measurements, the marks were determined
as follows: from 0 (inclusive) to 55 points — “failed” and “passed” in all other
cases. The Fisher criterion was applied to assess the effectiveness of the use of
modern electronic educational resources in the secondary school in terms of im-
proving the quality of teaching the Chinese language.

Results and discussion. The analysis of the literature was carried out in
the following areas: identifying the psychological and pedagogical conditions for
effective teaching of Chinese as a foreign language; didactic possibilities of using
e-resources to improve the quality of education; existing experience in the use of
informatization tools in the study of the Chinese language.

Summarizing the content of the provisions of the current Federal State Edu-
cational Standard, T.L. Guruleva concludes that it is the focus on achieving edu-
cational results that supports teachers in choosing didactic resources (textbooks,
information technology, software, etc.), and not vice versa [5].

Within the framework of the first direction, it was determined that, on the one
hand, the methodology of teaching Chinese as a foreign language is an integral
system. It includes learning theories and basic principles of linguodidactics.
On the other hand, as R. Calafato notes, it is a combination of various skills and
abilities with the help of which these theories and principles are implemented in
practice [8]. E.I. Passov argues that the traditional method of teaching Chinese
as a foreign language is reduced to the formation of language competence. This
makes it possible to provide graduates with a high level of linguistic training [9].
However, in the new pedagogical conditions, as M.U. Nadeem, R. Mohammed,
S. Dalib justify, the formation of the ability and readiness for communicative
speech activity should be at the forefront [10]. Teaching dialogic speech, accor-
ding to E.V. Tikhonova, A.S. Potapova, A.V. Kreider [11], should be carried out
in compliance with all the principles of communicative learning. At the reproduc-
tive stage, students can be asked to reproduce a sample dialogue, to perform exer-
cises that prepare for the independent construction of dialogic communication.
At the productive stage of forming the skills of dialogic speech, one should use
personality-oriented technologies: offer to solve communicative tasks within
the framework of educational and speech situations.

As part of the second direction of the analysis of the literature on the research
problem, we note that, in the context of a dynamically developing information so-
ciety, there is an increasing need to establish intercultural interaction with repre-
sentatives of other countries [12]. In this context, S.S. Kuklina, E.N. Vladimirova
indicate that graduates need to master not only communication skills but also various
technical means and information resources [13]. O.A. Maslovets determines that
e-resources must be integrated into the traditional process of learning the Chinese
language [6]. For example, according to E.V. Tikhonova, A.S. Potapova, A.V. Kreider,
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informatization tools will contribute to the activation of foreign language commu-
nication, intensification, individualization, and differentiation in education [11].
The task of the teacher is to optimally integrate them with traditional teaching ma-
terials, to support communication between all users of the resource [14]. A.A. Mar-
golis and others believe that the use of game mechanics in teaching Chinese will
create additional conditions for the development of the social activity, responsibi-
lity, and planning [15]. In her work, S.S. Kuklina studies the problems of creating
a system of interactive exercises from the standpoint of a system-structural, per-
sonality-oriented activity, and communicative-cognitive approaches. Such a sys-
tem is used in teaching listening as a means of oral foreign language communica-
tion and for students to achieve personal educational results.

When including e-resources in teaching Chinese as a foreign language, you
must take into account some objective factors. The third line of analytical work
with the literature was devoted to the identification of these factors. Yu.A. Aza-
renko determines the real need for education in the usage of modern technology
and software tools for visualizing educational information in the study of Chinese
as a foreign language [15].

T.E. Mashanlo notes that the mastery of hieroglyphs is a very subtle and
complex process of analytical and synthetic activity that requires a conscious per-
ception of memorization and thinking. The study of the aspect of writing, hiero-
glyphic writing with the help of information and communication technologies is
one of the most difficult components of teaching the Chinese language [16]. Ac-
cording to R. Calafato, the study of Chinese as a foreign language with the sup-
port of e-learning courses should contribute to the formation of the main compo-
nents of foreign language communicative competence [8]. In training, a variety of
application of activity forms is necessary. T.L. Guruleva in her study concludes
that the teacher is required to strive, to be creatively focused on organizing,
supporting the informational educational atmosphere that encourages schoolchil-
dren to acquire new hieroglyphic knowledge in an e-resource environment [5].
Yu.A. Azarenko also comes to the conclusion that the content of many exercises,
tasks, texts for reading, and illustrative material does not fully satisfy the princi-
ples of tolerance and multiculturalism, the development of social norms, rules of
conduct [15]. The author notes that the existing e-resources do not always contain
tasks that meet the requirements for the results of mastering the core curriculum
(personal, meta-subject, subject).

So, combining traditional and innovative methods with the support of in-
formation technology is an appropriate and necessary condition for improving
the quality of teaching Chinese as a foreign language. At the preparatory stage
of the experiment, various digital services were considered (Coursera, LearnYu,
eChineseLearning, Lingust, StudyChinese, Chinese Boost, Stepik, ShiBuShi,
Memrise, Yoyo Chinese, Language Heroes, ChinesePod, etc.). The following cri-
teria were taken into account in the analysis:

1. Support for the development of skills and abilities of foreign language
communicative competence in accordance with the components: speech, language,
sociocultural, compensatory, and educational and cognitive.
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2. The level of user interaction with an e-resource to improve educational
efficiency through the use of activity forms of learning (conditionally passive, ac-
tive, activity, research forms).

3. Type of material presented (task book, laboratory workshop, textbook,
study guide, lecture notes, test, control questions, electronic training course, etc.).

From the whole variety of multimedia teaching aids, the following services
were selected according to the above criteria: StudyChinese.ru, Chinese Boost,
Shibushi.ru.

StudyChinese.ru is the fastest-growing Chinese language site with online
lessons, tests, exercises, dictionaries, grammar, phrasebooks, and articles. Exam-
ples of exercises: ask a question to the word given in brackets; make sentences
from words; form negative sentences from affirmative sentences; print out a list
of words, give them a translation, transcription for each word, and put down
tones; connect the pinyin variant with the correct pronunciation of the syllable;
read the syllables. The Chief Consultant is a specialist at Raystate Translations,
Mr. Xie Wenkui. Among the functionality, we note the tools “Quick search by
headings” and “Magic Pencil.” The theoretical material of the block contains in-
formation about the culture, habits and values of the Chinese, their daily life.

Chinese Boost is a Chinese language learning website with free resources
and materials (Figure). The course contains Chinese grammar lessons for users of
different language levels. All materials are free and open. Lots of exercises to
convert Chinese characters. The theoretical material is presented in the form of
rules. For example, “rely on emotional states.”
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Shibushi.ru is a multifunctional site with materials for learning Chinese,
with simulators for learning individual words and phrases. The course includes
exercises in theory and lessons in hieroglyphics and grammar. It is the presence of
a variety of simulators, and online tools that the authors indicate as a distinctive
feature of the resource.

To assess the input conditions, a control work of 20 tasks was carried out,
compiled according to the previously described principles. Thus, it was possible
to collect data on 52 students, from which the experimental and control groups
were formed.

The second stage of the experiment is the use of the chosen means of in-
formatization in teaching Chinese as a foreign language in elementary school.
The participants of the experimental group received new theoretical material,
tasks, exercises, and research project topics in the process of working with
the e-recources.

During the work, the following types of interactive exercises were per-
formed:

1. Answer the questions in Chinese (it was proposed to provide options in
expanded form). For example, why do you like pets?

2. Translate the phrase into Chinese using the new words. For example,
“this puppy is a wonderful gift for children.”

In the dialogues, situations of communication at the doctor's, at a party,
on a trip, etc., were modeled.

Students in the control group studied topics according to the work program
of the discipline in the traditional way through a cycle of classes on the teaching
materials of M.B. Rukodelnikova, O.A. Salazanova, L.S. Kholkina.

After the use of multimedia teaching aids, another test was carried out ac-
cording to the principles indicated earlier. The validity of the experimental results
was verified using the Fisher criterion. The control measurement data before and
after the experiment are presented in Table.

The results of control data measurements

. Before the experiment After the experiment
Proportion E - tal
of students Control group Experimental group Control group xp;::)r:’e;n a

With the mark
“not credited” 76,9% (20) 80,8% (21) 73,1% (19) 38,5% (10)
With the mark
scredited” 23,1% (6) 19,2% (5) 26,9% (7) 61,5% (16)

Calculations were made using an online calculator (https://www.psychol-
ok.ru/statistics/fisher/). The critical value of the Fisher criterion for a significan-
ce level of 0.05 (pcrit) is 1.64. The following hypotheses were accepted: Ho —
the level of educational results in the experimental group is statistically equal to
the level of the control group; Hi — the level of learning outcomes of school-
children in the experimental group is higher than the level of the control group.
The empirical value of the Fisher criterion before the start of the experiment is
0.346 (@emp = 0.346 < ocrit = 1.64). Therefore, before the start of the experiment,
the hypothesis Ho is accepted. The value of the Fisher criterion after the experi-
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ment is 2.567 (@crit = 1.64 < @emp = 2.567), so the hypothesis Ho is rejected and
H1 is accepted.

After learning Chinese as a second foreign language educational results
improved: the proportion of students with a “pass” mark increased by 42% in
the experimental group. In the control group, the increase was only 4%. When
discussing the didactic potential of multimedia tools, it was found that improve-
ment in educational results happened because:

1) the study of e-recources materials contributes to immersion in the history
of the country and sports, the formation of multiculturalism and multilingualism;

2) manipulation with images, audio and video materials contributes to the for-
mation of demanded information competencies;

3) when studying a new theory, pronunciation and writing complex hiero-
glyphs, students develop moral, moral-volitional qualities, etc.;

4) a problematic approach to the study of the Chinese language is being im-
plemented.

Conclusion. Thus, the following features of the use of e-recources in teach-
ing Chinese as a foreign language in secondary school were identified:

1. The study of the rules of pronunciation and the production of sounds
should be preceded by an introductory phonetic course.

2. After staging a new sound, it is advisable to use a multimedia tool to car-
ry out the primary consolidation of the skill in syllabic exercises. At the initial
stage of training, the key priority is the phonetic development of Chinese lexical
units, which work with transcription systems of Chinese characters.

3. It is necessary to use visual aids (images, diagrams, puzzles) at the stage
of mastering the written language of the Chinese language.

4. In Chinese, one of the most important components of the correct transla-
tion, and, consequently, the correct understanding of the text, is the knowledge
of grammar. In the e-recources environment, special attention should be paid to
the spelling of hieroglyphs and the study of graphemes.

5. Maintain the cognitive and communicative nature of the interaction. Prio-
rity should be given to exercises and tasks of a cognitive nature, the study of lin-
guistic phenomena.

6. Initiate students' speech activity when using tasks of the following types:
answers to problematic issues; formulation and argumentation of opinions; deve-
lopment of an idea, situation.

7. Teaching dialogic speech in an e-recources environment should be carried
out in compliance with all the principles of communicative learning.

To improve the proposed approach to informatization of learning Chinese as
a second foreign language in secondary school, we propose the following direc-
tions: include more tasks for working with hieroglyphs; add to the cards for me-
morizing new words a tool for listening to them. The results obtained expand
and supplement the conclusions of T.L. Guruleva [5] about the potential of in-
formation educational tools for teaching Chinese as a foreign language. In addi-
tion, it was possible to confirm the position of T.E. Mashanlo regarding the im-
pact of learning the Chinese language on the development of multiculturalism and
multilingualism [16].
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NMpuMmeHeHne NHTepPaKTUBHbIX UTPOBLIX TPEHAXEpPOoB
AN pasBUTUA aICOPUTMNYECKOr0 MbILLJIEHNS 00Yy4alOLLNXCSH
Ha YPOKaxX PyCCKOro 3blka u nutepartypbl
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Couunckuii uncmumym (¢unuan), Poccutickuil ynusepcumem opyoicowt Hapooos, Couu, Poccus
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AunHotammst. /lpobrema u yer. Mojens GOpMHUPOBaHUS KOHKYPEHTOCIIOCOOHBIX KaueCTB
BBIITYCKHUKA COBPEMEHHON IF()POBOM IIKOJBI MPEIIONaraeT HaJUIre y HEro KyJbTYphl MBIILIe-
HUS, CTIOCOOHOCTH K 0000ILEHHUIO, aHATIM3Y, BOCIIPUSITHIO HH()OPMAIIH, TOCTAHOBKE 11T U BBIOO-
py IyTel ee nocTwkeHusl. Pa3BuTue cOOTBETCTBYIOIMX HABBIKOB AKTHMBHO IIPOMCXOJUT HA ypOKax
nHpOopMaTHKH, MaTeMaTHKH, (I3UKH, XUMUH. OIHAKO PYCCKHH S3BIK W JIUTEpaTypa 00JIamaroT
OTPEICNICHHBIM TUIAKTHYCCKIM TIOTEHIIAIOM 110 (POPMHUPOBAHHIO CIIOCOOHOCTEH K BBITIOIHEHHUIO
MBICITUTENIBHBIX OTEpaIHii, BEIOOPY ONTUMAILHOTO CIIOCO0a JOCTYDKEHUS ey U T. 4. OG0CHOBHI-
BaeTCs LeIeCO00Pa3HOCTh HICTIONB30BAHNS MHTEPAKTHUBHBIX TPEHAXEPOB UL MOMICPIKKA KOMMY-
HUKATUBHOM JESITETFHOCTH OOYYAOIIUXCS TIPU U3YUIEHUH PYCCKOTO S3bIKA M JIUTEPATYPHI C IENBIO
(hopMHUpOBaHMS ANTOPUTMHUYECKOTO MBILITEHUS. Memooonozeus. ITpoaHann3upoBaHbl BO3MOKHOCTH
KOHCTPYKTOPOB MHTEPAKTHBHBIX TPEHAKEPOB PA3IMYHOIO Ha3HAUYCHHS: JUIsl Pa3paOOTKU OHJIAKH-
urp (Lingo Play, Kid Mama), kBectoB (Learnis), MoOmibHBIX TeedoHoB («KypopT Anrcey, «Ko-
TOBACHs»), AV CO3TaHUsI pedycoB, MIapaj, KPOCCBOPJOB, METATPAMM U T'OJIOBOIIOMOK C 3araJIKaMH,
BUKTOpHH. J[JIs1 OLIEHKH BXOJIHBIX YCIJIOBHI MCIIOJIL30BAHO TECTUPOBAHHKE, BKITIOYAIOIIEe OJIOKU TI0
PYCCKOMY SI3BIKY, JINTEpAType, HHPOPMATHKE. DKCIIEPHUMEHTAIBHOE UCCIEJOBaHIE IPOBEICHO
B MBOY COIL Ne 25 r. Coun umenu ['epos Coserckoro Coroza C.E. BoliTeHko Ha ypokax pyccKo-
TO SI3BIKa, JINTEPATYPhI, HHPOPMATHKHU. Y YACTHUKH 3KCTIEPUMEHTA — 46 IIIKOJIBHIKOB IIECTHIX Kilac-
coB. I co3maHus UTPOBBIX WHTEPAKTUBHBIX TPEHAKEPOB HA 3aHATHUAX HCIIONB3YETCs] OH-
JTaiH-KoHCTpYKTOp «eTperuku» (ceppuckl «Koknay, «Kpunromy, «Mopdankuy», «HJIO», «Kapro-
(an»). Craructrueckas o0pabOTKa Pe3yJIbTaTOB BHIMIOJHEHA C MOMOIIBIO KPUTEPHS XH-KBapat
[upcona. Pezyrvmampt. OOyHaroIrecs H3y9aroT CEPBICHI M0 CO3IAHHIO NTPOBBIX HHTEPAKTHBHBIX
TPEHAXKEPOB, MPUMEHSIOT UX IS 00PaOOTKH HOBBIX CJIOB, 3aIlIOMHUHAHUSI TIPaBIIT opdorpaduu, cro-
KETa XYH0KECTBEHHBIX HpOH3Be,Z[CHHI7L BrIsiBIICHBI CTATUCTUYECKU JAOCTOBEPHBIC PA3JIN1IMA B Kave-
CTBCHHBIX W3MEHCHUAX, IMPOU3OLICAIINX B CUCTEME IO YPOBHAM pPa3BUTHA AJIT'OPUTMUYCCKOI'O
MbIIUIeHus. 3axmouerue. OMCaHbl 0COOCHHOCTH TPEICTABICHHOTO BAPHAHTA MIPHMEHEHHS UHTEP-
AKTUBHBIX HI'POBBIX TPEHAXKEPOB I PA3BUTUA AJITOPUTMHUYCCKOIO MBIINUICHUS INKOJIbBHUKOB Ha
YPOKaxX PYCCKOTO SI3bIKa M JINTEPAaTyphl: MEKCETEBOE B3aHMMOJCHUCTBHE, TIPOCSKTUPOBAHNE PAOOTHI
TPEHaXKEPOB TI0 TPABUIIAM PYCCKOTO S3BIKA HITM CIOKETY TPOM3BEICHNS, MHTCHCH(IKALIS 00yde-
HUsA, yU€T CHCHI/I(bI/IKI/I KJIMIIOBOT'O MBIIIIJICHUSA TOAPOCTKOB.

KnaioueBble cjioBa: alropuTMHYECKOE MBIIUICHHE, HH(POPMATH3aNUs 00y4IeHHsI, pycC-
CKHUH SI3BIK, IUTEpaTypa, TU(PPOBOH pecypc, KOMMYHHKATUBHAS ICATCIEHOCTD, OHJIAHH-KOH-
CTpYKTOp, € TpeHUKHN

© Hosocenosa C.10., Cmepeunnckas H.M., 2022
This work is licensed under a Creative Commons Attribution 4.0 International License
s https://creativecommons.org/licenses/by-nc/4.0/legalcode

HNEJATOI'MKA U JUAAKTUKA NTHOOPMATU3AIIUN 183


https://orcid.org/0000-0002-2289-6878
https://orcid.org/0000-0002-3467-3604

Novoselova S.Yu., Smerechinskaya N.M. RUDN Journal of Informatization in Education. 2022;19(3):183-195

Hctopus cratbu: noctynwia B penakiuio 11 mapra 2022 r.; npuHsTa K MyOIUKauu
20 mas 2022 1.

Jos uutupoBanmsi: Hosocenosa C.1O., Cuepeyunckas H M. TIpuMeHeHre HHTEPaKTUBHBIX
UTPOBBIX TPEHAKEPOB TS PA3BUTHSI AJITOPUTMHUYECKOrO MBIIUICHUS 00yJarONMXCs HA yPOKax pyc-
CKOTO s13bIKa U JuTepatypsl // Bectank Pocchiickoro yHuBepcurera npyk0b1 Haponos. Cepust: 1H-
(dopmaruzarust oopasosanms. 2022. T. 19. Ne 3. C. 183-195. http://doi.org/10.22363/2312-8631-
2022-19-3-183-195

The use of interactive game simulators
for the development of algorithmic thinking of students
in Russian language and literature lessons
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Abstract. Problem and goal. The model of formation of competitive qualities of
a graduate of a modern digital school assumes that he has a culture of thinking, the ability to
generalize, analyze, perceive information, set goals and choose ways to achieve it. The deve-
lopment of relevant skills is actively taking place in the lessons of computer science, ma-
thematics, physics, chemistry. However, the Russian language and literature have a certain
didactic potential for the formation of the ability to perform mental operations, choosing
the optimal way to achieve the goal, etc. The expediency of using interactive simulators to
support the communicative activity of students in the study of the Russian language and li-
terature in order to form algorithmic thinking is substantiated. Metodology. The possibilities
of designers of interactive simulators for various purposes are analyzed: for the develop-
ment of online games (Lingo Play, Kid Mama), quests (Learnis), mobile phones (Alice's
Resort, Kotovasia), for creating puzzles, charades, crosswords, metagrams and puzzles with
riddles, quizzes. To evaluate the input conditions, testing was used, including blocks on
the Russian language, literature, and computer science. The experimental study was conduc-
ted in the MOE Secondary School No. 25 of Sochi named after Hero of the Soviet Union
S.E. Voitenko at the lessons of Russian language, literature, computer science. The partici-
pants of the experiment were 46 schoolchildren from the sixth grades. To create interactive
game simulators in the classroom, the online designer of “eTrenics” is used (services “Kokla,”
“Krypton,” “Morphanki,” “UFO,” “Potato”). Statistical processing of the results was per-
formed using Pearson's chi-square test. Results. Students study services for creating interac-
tive game simulators, use them to process new words, memorize spelling rules, and the plot
of works of art. Statistically significant differences in the qualitative changes that occurred in
the system according to the levels of development of algorithmic thinking were revealed.
Conclusion. Described the features of the presented version of the use of interactive game
simulators for the development of algorithmic thinking of schoolchildren in Russian language
and literature lessons: inter-network interaction, the design of simulators according to the rules
of the Russian language or the plot of the work, the intensification of learning, taking into
account the specifics of the “clip” thinking of adolescents.

Keywords: algorithmic thinking, informatization of teaching, Russian language, litera-
ture, digital resource, communicative activity, online constructor, eTreniki
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IIpo6ema u mesb. ['erepansHas Accambess OOH npu navnmaruee KOHECKO
o0bsiBua 2022 rog MexayHapoIHBIM TOJ0M (DyHIaMEHTATbHBIX Haylcl. [Ipen-
JIOKEHUE MOJJICPKAHO MEKIYHAPOIHBIMHU COI03aMHU TEOPETUUECKOW M MPUKIIAL-
ot ¢usuku (IUPAP), nayuneim coBetom (ISC). Poccwmiickast akameMuss HayK
MPUCOSANHIIACH K MHUIIMAaTUBE. B paMKkax cOOTBETCTBYIOLIEH NEATEIbHOCTH 3a-
[JITAHUPOBAHbl COBMECTHBIE MEPOIPUATUS C By3aMu U Iikoiamu. Mx nens — pac-
MIPOCTPAHUTD BIMSHUE (QYHAAMEHTAIbHOIO 3HAHUSI Ha TEXHOJIOTHH, 00pa3oBaHUe
U KYJBTYpY.

Jlis Toro uTtoObl Oyaymive BBHITYCKHHUKH MOTJIM COOTBETCTBOBATh BBICOKUM
TpeOOBAaHUSAM H3MEHSIONIETOCS MHpa, OPUEHTUPOBAHHOTO HA TIOO0ATH3AINI0 H
uM(pOBHU3AIMIO, TOJITOTOBKA B COBPEMEHHBIX IIKOJIaX JTOJKHA MPOXOAUThH IO HO-
BBIM IIKOJIHBIM CTaHjapTam [1], B 4aCTHOCTH BKIIIOYATH IEJICHANPABICHHYIO pa-
60Ty 10 GOpMUPOBAHUIO OCHOB (PMHAHCOBOW I'PAMOTHOCTH, KPEATUBHOTO U AJIro-
putMuueckoro meinuieHud u T. 1. [lo BeBogam I1.C. Copokuna, FO.A. Bsarckoi,
COBPEMEHHBIH IIKOJIBHUK JIOJKEH YMETh ONPENeNsITh Ledb NPEACTOSsIIEH aesiTelb-
HOCTH, IIPOTHO3UPOBATH PE3YJIbTAT U aJEKBATHO €r0 OIEHUBATh, MBICIUTh KPUTH-
YEeCKH, CTPYKTYpUPOBATh MOJyUYEHHbIE 3HAHUS, YMETh NEPEXOUTh OT YACTHOTO K
o01eMy 1 Ha00OpOT U T. 1. [2].

dopMUpPOBaHKE NMEPEUNUCICHHBIX YMEHUM U HaBBIKOB, corjacHo J[.b. Cuib-
Ba, P.JI.JI. Aruap, [.C. [Iskonino, C.H. Cumia, cocTaBisieT OCHOBY alrOpUTMHYE-
CKOT'0 MBITIUICHHSI 00ydJarormmxcs [3].

B xone ananuza yudebHo-meronuueckou sutepatypsl T.I1. Ilymkapesa,
T.A. CrenanoBa, B.B. KanuTuHa 3akioyaroT, 4TO NpU U3YYEHHH OCHOB aJIro-
pUTMHU3AIMU U MPOTPAMMHUPOBAHUS B COBPEMEHHOM IIKOJE «BBHIMAJAET OUYECHBb
MPOAYKTUBHBINA BO3pacT AJisi GOPMHUPOBAHUS AITOPUTMUYECKOTO MBIIIICHUS —
5—6 kmaccel» [4].

E.A. ApxumnoBa oTMe4aer, YTO COBPEMEHHBIX MOJIPOCTKOB HA3BIBAIOT MOKO-
JeHueM Z Wid MUQPPOBLIM mokoyieHrueM [5]. [oapocTku ¢ paHHUX JIET MPUBBIKA-
10T TIOJIb30BAThCS TaJPKETAaMU U C JIETKOCTHIO OCBAaMBAIOT HOBUHKU B 00JAacTH
TEeXHOJIOTHI. B TO ke BpeMsi HIMEHHO paboTa Ha KOMIIbIOTEPE, TPOSKTUPOBAHNE
U TIPOrPaMMHUPOBAHUE «HTPOBBIX KOMITBIOTEPHBIX MUPOB» MPHU CO3JAaHUU CHEIH-
AIBHBIX YCJIOBHM MOXET MOJIOXKHUTENIBHO TOBJIUATh HAa Pa3BUTHE aJITOPUTMHYE-
ckoro MbinuieHus [6]. Ha Heo0X0AMMOCTh JOMOIHUTENBHOTO UCCIEIOBAHUS all-
TOPUTMHU3AIMH TIpoIlecca O0yUEHUS TPeIMETaM XyI0KECTBEHHOTO-3CTETUYECKOTO
1MKIa, akTuBHOTO npuMeHeHus cpeacts KT npu paboTe ¢ muTepaTypHbIMH, MY-
3bIKAJIbHBIMU ITpOU3BeeHNsAMH yKasbiBaeT 0. A. Bepernosa [7].

b.J1. Keitn, K.K. Kun, C. PeiiHoJib/iC ONpeAeisitoT, 4YTO 3HAYUMBIMU JIJISI CO-
BPEMEHHOW JUAAKTUKH SBISIOTCS] BOMPOCHI YCUIIEHUS KOMMYHHUKATUBHO-JEATEIb-

L We are all invited to celebrate basic sciences for sustainable development // IYBSSD2022.
URL.: https://www.iybssd2022.org/en/home/ (accessed: 25.04.2022).
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HOCTHOT'O NOAXO0/a B MPENOJaBaHUU MpeaMeToB [8]. DTOT moaxon, Mo MHEHHUIO
JIx. Yxan, K. Ban, A. Myty u B.M. Baparapamxky, npennonaraer akTuBH3aLUIO
BCEX BMJIOB PEUYEBON NEATEIBHOCTU (YTEHMSI, HCbMa, CIyIIAHUS, TOBOPEHUs) B
WX €IUHCTBE M B3aUMOCBSI3U NIPU U3YUCHHUH JTHO00N yueOHON AUCIUTIINHEI [9].

«Pycckuil S3bIK» Kak NMpeAMET T'YMaHUTApHOTO LUKJIA 3aHUMAaeT Ba)KHOE
MECTO B Pa3BUTHH KOMMYHHUKATUBHBIX HaBBIKOB [5]. [IpenmerHbie 00pa3oBaTeb-
HbIE pe3yJIbTaThl TUCUMIUIMH «Pycckuil a3bik» U «JIuTeparypa» copepkar Takue
KOMMYHHUKATUBHbIE YMEHUS, KaK: BJIAJICHUE HaBbIKAMH PA3JIMUHBIX BUJIOB YTCHMUS
1 UHPOPMALMOHHOM NepepaboTKH MPOYUTAHHOIO MaTepualla, CHOCOOHOCTh a/leK-
BAaTHO MOHUMAaTh, UHTEPIPETUPOBATh U KOMMEHTUPOBATh TEKCTbI; CIIOCOOHOCTh
IIPUHUMATh Y4YacTHE B JAMAJIOTE C BBIIOJIHEHUEM HOPM COBPEMEHHOI'O PYCCKOTO
JUTEPATYPHOTO s3bIKA U peueBoro 3tuketa u np. JI.B. [Tapynuna, A.B. baGukosa
Ha HKCIIEPUMEHTAJIbHBIX JAHHBIX JIOKA3bIBAIOT, YTO OJHOM U3 TEXHOJIOTH, [103BO-
JSIOUINX 00€CIeUnTh JOCTHKEHHE 00pa30BaTeIbHBIX PE3YIbTATOB B COOTBETCTBUU
¢ TpeboBaHusAMHU (PeepaTbHOTO FOCYIAPCTBEHHOTO 00pa30BaTEIFHOTO CTaHAAPTA
OCHOBHOT'O 0011ero o0pa3oBaHusi, SBISETCS, HAPUMEp, TEXHOJOTHUS Pa3BUTHS
kputnueckoro MeiuieHus [10]. B kadecTBe npumepa ee peayiu3aiuu aBTOPHI T10-
JIPOOHO OMHUCKHIBAIOT cxeMy U 3P deKT paboThl npuema «COCTaBICHHUE aITOPHUT-
ma». Tawke E.A. ApxumoBa 3amedaeTr, 4To, Hampumep, B ydeOHHKe «Pycckmii
s3bIK. 6 kace»y M.M. Pazymosckoit, C.1. JIsBoBo#i, B.W. Kanunoc u B.B. JIbBo-
Ba’ arOPUTMbI aKTUBHO UCIIONB3YIOTCA, YUALIUECS H3y4aloT CTPYKTYPY M HpUH-
LUIBl TTOCTPOEHHUSI aJITOPUTMa. YUUTENIS-HOBATOPHI B ILIKOJAaX peaju3yroT BapH-
aHTBI OpPraHU3alMy LIEJICHAIIPABIEHHON JEATEIbHOCTH Ha YPOKAX PYCCKOTO SI3bIKa,
JUTEPATYPBI 0 COCTABIECHUIO AJITOPUTMOB U MOJYYEHHUIO HOBOTO 3HAHMS Ha OC-
HOBE CHCTEMHO-/IEATEILHOCTHOTO HoaX0a°,

N.C. 3no6una, H.B. PesenoBa, H.B. YTtkuna, O.C. PybneBa mpemnararot
Ui pOpMHUPOBAHUS MHOSA3BIYHOW KOMMYHHKATHBHOW KOMIIETEHTHOCTH HCIOJb-
30BaTh MHTEPAKTHBHbBIE TpEeHaxephl, pabouue jucTel [11]. ABTOpBI yKa3bIBaIOT,
91O 3(Q(PEKTUBHOCTh MHTEPAKTHUBHBIX TPEHAKEPOB OMPEIENSIECTCI UMEHHO TeM,
YTO OHU IIOMOTAIOT YCTAaHOBUTH HETIOCPEJICTBEHHBIE CBS3M MEXIY KOHKPETHBIM
CJIOBOM U ero oOpa3om. Kpome Toro, BUpTyanpHasi cpela B3aUMOJCHCTBUS 00y-
YalOIIMXCS C IPOrPaMMHBIM CPEJCTBOM 00ECTIEUUBAET AOMOJHUTENBHbBIE YCIOBHS
JUIs TIO3HABATEeNbHOW aKTMBHOCTH, IOMOTaeT celiaTh 3aHATHE 0ojee 3MOIHO-
HaJbHBIM U 3aHUMATENIbHBIM [6].

Marepuans! uccnenosanus P. bapaka, 3. benocroka, /[.K. Kactpo, M. Can-
Yyec MO3BOJIAIOT OOOCHOBAHHO YTBEPXkAATh, YTO MPUMEHEHUE NHTEPAKTUBHBIX pe-
CYpCOB Ipu 0OyUEHHH S3BIKY MO3BOJIIET 00ECTIEUUTh JIOMOIHUTEIbHbIE YCIOBHS
JUTSL Pa3BUTHSI TBOPUECKHUX BO3MOXKHOCTEH uenoBeka [12]. Dtu Bo3MOKHOCTH (CIIO-
COOHOCTH), COTJacHO BbIBOJaM A. YUTQUIA, TPOSBISIOTCS B MBIIUICHUH, YyB-

2 Pasymosckaa M.M., Jlveosa C.H., Kanunoc B.U., Jlbeoé B.B. Pycckuii s3bIK. 6 Kiacc:
yuebnuk: B 2 u. // 11klasov.net. URL: https://pdf.11klasov.net/16069-russkij-jazyk-6-klass-v-2-h-
chastjah-uchebnik-razumovskaja-mm-lvova-si-kapinos-vi-lvov-vv.html (marta obpamenust: 29.04.2022).

3 AKTUBHBIE TIPHEMBI 00yd4eHHsl Ha YpOKax PYCCKOro si3blKa M JIMUTEpaTypsl B IIKoue //
Eduneo.ru. URL.: https:/Amww.eduneo.ru/aktivnye-priyomy-obucheniya-na-urokax-russkogo-yazyka-i-
literatury-v-shkole/ (mata o6pamenus: 28.04.2022).
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CTBaX, PeUu U APYTrUX BUAaX JAEATEIbHOCTH (B TOBOPEHUH, ayAUPOBAHUU, YTCHUH,
nucbme) [13].

AHanIu3 NEpEeYUCIICHHBIX BbIIIE HAYYHBIX TPYAOB MO3BOJISIET BBIIBUThH NPO-
Onemy, CBSI3aHHYIO C HEOOXOJUMOCTBIO JONOJHHUTEIBHOTO H3y4YeHHsI BOIIPOCOB
(hopMUpOBaHUS AITOPUTMUUECKOIO MBILIUIEHUSI HA YPOKaX PYCCKOTO S3bIKA U JIH-
TepaTypsl. B cTaTtbe mpencTaBieHO MCClIEeJOBaHUE, HAMIPABICHHOE Ha 0OOCHOBA-
Hue 3QPEKTUBHOCTH KCIIOJIb30BAHUS MHTEPAKTUBHBIX UTPOBBIX TPEHAXKEPOB MPHU
00y4YeHHMH IIKOJIBHUKOB HAa YPOKAaX PYCCKOTO sI3bIKa U JIUTEPATypbl KaK CpPeICTBa
Pa3BUTHS AITOPUTMUYECKOTO MBIILICHUSI.

Metonoaorus. [IpuMeHsIMCh ClIeayoNIe METO/Ibl: aHaIu3 U 00001IeHne
JAUTEpaTypbl IMpU 0030pe HAyUHBIX TEOPHUIl MO Pa3BUTHUIO AJTOPUTMHUYECKOIO
MBILIUIEHUS; ONpeAeIeHUE COBPEMEHHBIX HMPOTrPAMMHBIX CPEICTB Uit (POPMHPO-
BaHUA LEJIEYCTPEMIICHHOCTH, OObEKTUBHOCTH U TOYHOCTH, JIOTHUYHOCTH U TOCJIe-
JIOBATEJIbHOCTH B IUIAHUPOBAHUM U BBIIIOJHEHUHU CBOUX JECHCTBUN, YMEHUS YETKO
1 JIJAKOHWYHO BBIPaXKaTh CBOU MBICIIU IpU paboTe ¢ yueOHbIMU TEKCTaMHU.

Hcnonp30Banuce KOHCTPYKTOPbl MHTEPAKTUBHBIX TPEHAXKEPOB Pa3IMYHOIO
HasHauyeHus: s ownaH-urp (Lingo Play, Kid Mama); kBectoB (Learnis), mo-
ounbHbIX TeneponoB («Kypopt Amuce», «KoroBacusi»), s pedycos, mapa,
KpPOCCBOP/OB, METarpaMM M T'OJIOBOJIOMOK C 3araJikaMH, BUKTOpUHBL. Takxke mpo-
aHaJIM3UPOBAHbl Pa3IMYHbIC UPPOBBIE CEPBUCHI I CO3[aHUs COOCTBEHHBIX HI-
POBBIX MHTEPAKTHBHBIX TPEHAXEPOB: OHIaiiH-KOHCTpyKTOphl «eTpenuku»?, Kid
Mama® u mo6ubHbIe npunoxkenus «Korosacus»®, «'pamoreii 2 IlIkomsHUKAM —
JukTaHT»' .

B kauecTBe kpurepueB g 0TOOpa UCTIONB30BaHBI CIIEIYIOIIUE: THII pECYp-
ca (onnaitn/oduaiin), ¢uHaHCOBasE OCHOBa (OeCTIaTHBIN/KOMMEpUYECKHil), QPyHK-
LUOHAJIbHBIE BO3MOKHOCTH (IUIaKTUYECKUN MaTepHall, BUJIbl TECTOB, BApUAHTHI
MPUMEHEHHS Ha dTarnax ypoka, HoJAepKa HHANBUAYaIbHON/(PPOHTATILHON/TPYII-
MOBOHM paboOTHl HA YCMOTpEHHUE yuuTels), uutepgeiic u ausaitH. Ha ocHoBe aHa-
JUTUYECKON paboThl ObUT BHIOpAH CEPBHC ISl CO3/IaHUsl OHJIAWH-KOHCTPYKTOPOB
«eTpenuxm».

Ero nocrouncTBa: pycckos3blaHbIi HHTEpdeiic, 6ecriaTHOe 0Te€YEeCTBEHHOE
porpaMMHoOe o0ecreyeHrne, BO3MOKHOCTh IIPU MOMOIIM Opay3epa co3aBaTh He-
0oJjbIIre BeO-TIPUIIOKEHUSI — WIPOBbIE MHTEPAKTUBHBIE TPEHAXEPbI, MEXKIpE-
METHBII XapakTep pa3pabaThiBaeMbIX 3aJaHHi, TBOpUYECKas IUIOMIAKA JUI Meaa-
roros UG POBOI HIKOJIbI, BO3MOKHOCTh PEJaKTUPOBATH pa3Mephl MIPUPTOB, YUET
BO3PACTHBIX OCOOEHHOCTEN BOCHIPUSATHUS U CTHIIS MBIIIJICHUS IKOJIBHUKOB.

Pabota B cpene OHIAMH-KOHCTPYKTOPA OCYIIECTBIISETCS C YU4E€TOM MPUHITN-
MIOB CUCTEMHO-IEATEILHOCTHOTO MO/IX0/1a K 00yYEHHIO: TIPH COCTaBICHUN Habopa
CJIOB IPOMCXOJUT ITOHMMAHUE B3aUMOCBS3€EH, IPUHIMIIOB U aJITOPUTMOB CJIOBO-
00pa30oBaHMs; aKTUBU3UPYETCSl BHUMAHUE U NaMsTh; Pa3BUBAETCS BOOOpakeHUE,
(hOpMUPYIOTCS HABBIKH OBICTPO OPHEHTHUPOBATHCS B CTPEMHUTEIHHOM IIOTOKE HH-
¢dopmanmu (HarpuMep, NOCTYIIJICHHE UTPOBBIX 0J0KOB B TpeHaxepe «Kokmay).

4 eTpennxu. URL.: https://etreniki.ru/

5 Kid Mama. URL.: http:/kid-mama.ru/category/trenazhery/onlajn-trenazhery-po-russkomu-yazyku/
¢ Korosacus. URL: https://cleverappssg.com/game/scramble

" T'pamoreii 2 llIxonsaukam — duxraat. URL: https://apps.apple.com/ru/app/id1492440583
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st mosrydeHusl aKTyaJdbHBIX CBEICHHHA 00 A(PQPEKTUBHOCTH MPUMEHEHUS
MHTEPAKTUBHBIX UIPOBBIX TPEHAXEPOB IJI PA3BUTHUS aJTOPUTMHUYECKOIO MBIII-
JeHHs] 00yYarolUXCcsl Ha ypOKaxX PYCCKOTO SI3bIKa M JUTEPaTyphl MIPUMEHSIOTCS
SMIMPUYECKUE METOJIbI: HAOIIOAeHNE 32 KOMMYHHUKAIIMEH BCEX YYaCTHUKOB B3a-
UMOJeHCcTBUS (HampuMep, mpu pa3dope CIIOB MO COCTaBY); aHAIMU3 CKOPOCTH U
KauecTBa «IEePETaCKUBAHUM» UTPOBBIX OJIOKOB; 00CYX/I€HHUE PE3YJIbTATOB PaOOTHI
C TpeHaxepamu (Hampumep, Korja TpeOyeTcss BCTaBUTh MPOIMYLICHHbIE OYKBBI
iy 0003HaYUTh MOpEMY, B KOTOPOH MpomnyIineHa OyKkBa).

[t OeHKM BXOJHBIX YCIOBHI UCIIOJIb30BAHO TECTUPOBAHKE, BKIIFOYAIOILIEE
ciemytroue 6moku «Pycckuil sa3b1k», «Jluteparypay, «ba3oBble alropurMudeckue
KOHCTpYKLIUK». Taxke NpUMEHSIOTCSI BCIOMOTaTelIbHbIE METObl KOMITbIOTEPHOM
00paboTKU aHHBIX: OpopMIIeHHE B BUE TaOIUL, JUarpaMM, rpaukoB, Ipe3eH-
tauuii u pdf-daiiios.

B pesynbrare nepBoHaYaIbHON NTUAarHOCTUKU KKl 00yJaroImuiics Haou-
pan ot 0 mo 150 Gayo. [[ns onmpeneneHus ypoBHS CHOPMHUPOBAHHOCTH aJro-
PUTMHUYECKOTO MBIIUICHUS (110 CyMMe BCeX TpeX OJIOKOB) ObLITH BBEJCHBI YPOBHU
«HI3KU» (0T 0 10 69 GanIoB BKIIOUUTENBHO), «cpeanuid» (ot 70 mo 133 6amnos
BKJTFOUUTENBHO), «BBICOKHI (Oosee 134 6anon).

DKcnepuMeHTalbHOE HccienoBanue nposeaeHo B MBOY COII Ne 25
r. Coun umenu ['eposi CoBerckoro Coroza C.E. BoliTeHKO Ha ypokax pycCKOro
sI3bIKa, IUTEPATypbl, UHPOPMATUKHU. YUACTHUKHU IKCIIEPUMEHTA — 46 IIKOJIbHUKOB
miecThix KiaccoB. CpeqHuil BO3pacT pecrnoHAeHTOB cocTtaBui 12 et (65 % ne-
Bymek u 35 % ronomreit). Cratuctryeckas o0paboTKa pe3ysbTaTOB BBITIOJIHEHA
npu oMoty kpurepus y2 [Tupcona.

Pe3yabTaThl 1 00cy:kaeHne. AITTOPUTMUYECKOE MBIIIJICHUE U CUCTEMHBIN
MOJIXOJl — 3TO METAIIPEIMETHbIE HABBIKH, KOTOPHIE HYKHO (POPMUPOBATH Yy 00Y-
YaroIuXcs Kak MOKHO paHblie. B o01iem ciydae MbIIUIeHHE SBISETCS [eHTPallb-
HBIM 3JIEMEHTOM JJIsl CTAaHOBJIEHUS IICUXUYECKOTO Pa3BUTUS TAPMOHUYHOU JINY-
HocTu. HeoOxoauMocTh (hopMUpOBaHMS MBILIUICHUS SBISETCS BaKHOM 3a1a4eil Ha
KaXJ0M CTyneHu oOydeHus. Pa3BuToe aaropuTMUYECKOe MBIIIJIEHHE — TO 3aJ10T
YCIIEIIHOCTH, HEOOXOIUMBIA aTpUOyT MOIy4eHHUs BOCTPEOOBAHHOW MPO(ECcCHH.
[Ipu 3TOM HIKOJIBHHUKAM BOBCE HE 0053aTeIbHO B OyIyIIeM CTaHOBUTHCS paspa-
00TYMKAMHU WM aHAIUTUKaMH OonbpmMX JNaHHBIX [14]. [IpnoOpereHHble 3HaHUS
MOMOTYT OOydYarouuMcs B JallbHEHIIEM MOJIy4YuTh BocTpeboBaHHy0 MHIyCT-
pueit 4.0 npodeccuto u cTaTh BBICOKOKBATU(UIIMPOBAHHBIM CHEIUATIUCTOM IU}-
poBOTO 001IIECTBA.

JIJ1s anropuTMHUYECKOTO MBILIUICHUSI XapaKTepHBI CIEAYIOLINE YepThl: yMe-
HUE HaXOIWUTh MOCJIENI0BATENIbHOCTD JAEUCTBUN, HEOOXOJUMBIX AJISl PEIIECHUs IO-
CTaBJICHHOM 3ajlauu, U BBIJCICHUE B 00IIeH 3amaue psiia Oojee MpOCThIX MOa3a-
Jla4, pelIeHNe KOTOPHIX MPUBEAET K PEIICHUIO NCXOJHON 3aJauH.

B xone ananuTHueckoil pabOTH ¢ JUTEPAaTypoil 000CHOBAHO, YTO MMEHHO
paboTta ¢ yueOHBIMHM TEKCTaMH (aHAJIN3, KPUTHYECKOE OIICHUBAHUE) MIPEACTABIISICT
JUIsL TIPEJICTaBUTENIeH TOKOJIEHUSI Z 0COOYIO TPYAHOCTh. DTO CBS3aHO C TEM, YTO
KIIMIOBOCTh MX MBIIIJICHUS HAMPaBJIeHa, TPEKEe BCEro, Ha MOMCK KITFOUEBBIX CJIOB,
MOHATHM, 0e3 omopsl Ha (OpMaJbHbIE U CEMAaHTHUUECKHUE MPU3HAKHU, XapaKTepH-
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syromue TekcT. Kak otmedaer A. Takep, NOCTyIIKM NEPCOHAKEN XY 10KECTBEHHO-
ro Tpou3BeIeHus, (PaKThl TEKCTA HE aHAM3UPYIOTCS, aHAIOTHH/aCCOIUAINH TIPH
COCTaBJICHUH BBIBOJIOB HE YUUTHIBatOTCS [15].

B mpoBoaumoM uccienoBaHuM B3aMMOJICHCTBIE 00YYarOIIUXCS ¢ HHTEPaK-
TUBHBIMU TPEHA)XXEPAMH PACCMATPUBACTCA KaK MHTEIUICKTYaJbHO HAaIlpaBlICHHAS
U pa3BIIEKATEJIbHO-IIO3HABATEIIbHAS JI€ATEIbHOCTh, IOJYMHEHHAs! ONPEIEICHHON
MOCJIeI0BATEILHOCTH JICUCTBUH (111aroB B aITOPUTME).

OHNaliH-KOHCTPYKTOpP — CETEBOH pecypc, B KOTOPOM OOBIYHBIN IOJIb30Ba-
TeNb 0€3 CHeIMalbHbIX 3HAHUN MOXET 3aIllyCTUTh UTPOBOM MHTEPAKTUBHBIN Tpe-
Ha)Xep WA CO3/1aTh COOCTBEHHBIM.

OcHoBHasl 11eTb SKCIEPUMEHTa 3aKIYanack B MpoBepke d(hPexkTHBHOCTU
MIPUMEHEHUS UHTEPAKTUBHBIX UTPOBBIX TPEHAKEPOB ISl PA3BUTHS aJITOPUTMUYE-
CKOTO MbllUIeHus: oOydaromuxcs. Ha nepsom smane sxcnepuMeHTa menarorom
OBLTH MPOAHATU3UPOBAHBI COBPEMEHHBIC JTOCTHKECHUS TUHTBOUIAKTHKU OTHOCH-
TEJILHO MOTEHIMAIIA ITU(POBBIX CEPBUCOB, MHTEPAKTHUBHBIX CPEACTB ISl OOYUCHHUSI.

OrnpezeneHo, 4To pa3BUTHE AJITOPUTMUYECKOIO MBIIUICHUS MPEANOoaraeT
(hopMupoBaHHEe YMEHUN TOYHO CJICIOBATH MPABHITY, KOHKPETHOU MOCIIEI0BATEb-
HOCTH JeicTBUM. JIJig TOro yToObl peaan30BaTh MOJyUYEHHBIE BBIBObI HA 3aHSATH-
SIX TI0 PYCCKOMY SI3BIKY U JIUTEpaType, ObLIO MPUHATO PEIICHHE B KypCe IIKOJb-
HOM MH(QOPMATHKU PACCMOTPETh CEPBHC ISl CO3/IaHUSl OHJIAHH-KOHCTPYKTOPOB
«eTpenuku». [loayuyeHHbIE UHTEPAKTUBHBIE TPEHAXXEPHI MOTYT HCIOJIb30BATHCS
Y B ayJUTOPHH, U B OHJIAWH-PEKUME, U TIPU WHIUBUIYATHHOM O0yYCHUH.

[IIkonpHUKAM Ha dTamne MepBOHAYAIBLHOW AUArHOCTUKU OBLIO MPEITIONKEHO
OTBETUTh HAa BOIPOCH TECTUPOBAHHUS, BKIIOUAIONIETO clieAyromue 0moku «Pyc-
ckuit s3eIK» (50 6amnoB), «JIurepatypa» (50 G6amnoB), «ba3oBbie anropuTMuye-
ckue koHcTpykium» (50 6amios). [Ipumepsl BOIPOCOB M0 Kaka0My OJOKY mpen-
CTaBJICHBI Jlajee.

| BJIOK («PYCCKUI SA3BIK»)

1. VI3 HmxenepednciIeHHbIX CJIOB BRIOEPUTE MPUMEPHI KAYECTBEHHBIX U OT-
HOCHUTETFHBIX MpUiaraTeNbHbIX. Pacmpenenure Ha3BaHWs B TaOiMIle, YYUTHIBAS
3a/IaHHbIC TTApaMETPBHI.

2. CocTaBUTE aNrOpUTM HAITUCAHUs CUHKBEITHA.

3. [leTst cocTaBui MOCIEAOBATENLHOCT ACUCTBHUM ISl HATIMCAHUSI CHHKBEH-
Ha. SIBisieTcsl 3Ta MOCIIENOBATEIbHOCTh AEUCTBUN anroputMom? BHecuTe cooT-
BETCTBYIOIIME U3MeHeHUsI. OnpeenTe, YTO NOTYyUUTCS B pe3yJIbTaTe.

I BJIOK («JIUTEPATYPAY)

1. lan ¢parMeHT TekcTa U3 JUTEPATYypHOro MPOU3BEACHUA (HApuUMep,
«Y JIyKOMOPBS Iy0 3€JICHBIH. . .»). MOKHO JT IIOMEHSITh MeCTaMu 2-i 1 3-i ab3aIsl
nanHoro tekcra? [Touemy?

2. Ilpounraiite paccka3 A.Il. YexoBa «Hamum» n cocTaBbTE aaropuTM, Ko-
TOPBIM, ONUCBIBAET KaK MATEPO MYKUMH NBITAIOTCS BBUIOBUTH KPYITHOI'O HAJIMMA.

3. NMeetcs mocnenoBaTebHOCTh — MOPSAAOK AecTBuil s [IpuHna, koTo-
peiit mmet 3omymky. Pacnonoxwure aevictus [IpuHIa B TakoM mopsiake, 4TOOBI
OH CMOT HalTH HYXHYIO €My JIeBYIIKY (XO3SMKY Ty(QeIbKH).
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I11 BJIOK («BA3OBBIE AJITOPUTMUYECKUE KOHCTPYKIIAN»)

1. Ilpocnymaiite necHio «Kadbl He OBLIIO 3UMBD» U3 COBETCKOTO MYJIbT(HHIIb-
Ma «IIpoctokBammuo». COCTaBbTE MO CIOBAM MECHU aJTOPUTM, KOTOPBIM OMUCHI-
BAaeT, KakuxX 3a0aB OyAyT JMUILEHBI pe0sTa, €Cliu He OyAeT CHEeXHOW M XOJOIHOMN
3UMBI.

2. ImeeTcst OCIIeIOBaTeILHOCT — MOPSIOK JISHCTBUH JIJIs 3amycka Ipo-
rpammbl Paint. Pacrionoxxute AeCTBUS B TaKOM HOPsIKE, YTOOBI MOJIb30BATEIh
JEMCTBUTENBHO CMOT" OTKPBITh I'pauueCcKuil peaaKkTop.

3. CocTaBbTe aNropuT™ Ui Mepexoja Melexoaa uyepe3 JA0pory ¢ yuyeToMm
CUTHAJIOB cBeTO(ODPA.

PesynbTaTthl M3MepeHus, NMPOBENEHHOTO O Haydaja SKCIEPUMEHTa, Mpe-
CTaBJICHBI B Ta0JIUIIE.

Pe3yanaTb| U3MepeHui no YPOBHIO Pa3BUTUA aNropuTMmMY€CKOro MmbillyieHna

JkcnepumMmeHTanbHas rpynna, KoHTponbHas rpynna,
YpoBeHb 23 WKonbHUKa 23 WKoNbHUKA
Ao askcnepumeHTta [Mocne akcnepumeHTa [lo akcnepumeHta [locne akcnepumeHTa
Beicokuia 3 11 4 5
CpeaHnia 6 9 5 7
Huskunin 14 3 14 11

The results of measurements on the level of development of algorithmic thinking

Experimental group, Control group,
Level 23 pupils 23 pupils
Before the experiment After the experiment Before the experiment After the experiment
Bbicokuii 3 11 4 5
CpenHunii 6 9 5 7
Hwnsknin 14 3 14 11

Bmopou sman sxcriepuMeHTa MOCBSILIEH U3MEHEHNUIO CTPYKTYphI 3aHATUHN B
COOTBETCTBUH C IIeNbl0 HccneaoBanus. [legaror Ha ypokax HHGOPMATHKU U3ydall
CO IIKOJBHUKAMH CEPBHC VIS CO3aHUs OHJIAHH-KOHCTPYKTOPOB («eTpeHukmn»).
[TonpoOHO paccmaTpuBaiIiCh BO3MOXKHOCTU TpeHaxepoB «Koxmay, «Kpuntony,
«Mopdopanku», «<HIJIIO», «Kaprodan».

Ha mpemvem smane nzydanuch TeMbl B cooTBeTcTBUM ¢ Y MK 110 pycckomy
s3bIKY M JuTeparype. llpu opranuzanuy mpakTHuecKod padoThl, HAyYHO-UCCIIE0-
BaTEJIbCKOW M TBOPUYECKOM JEATENbHOCTH 00yUYaoIUMCs ObLITO MPEIOKEHO U3Y-
YEeHHBIE MOHSATHUS, HOBbIE MpaBmiia opdorpaduu, IeHCTBHUS MEPCOHAKEN IHUTEpa-
TYPHBIX TPOU3BEACHUIN MPOBEPATH/OOPMIIATH C TOMOIIbIO OHJIAHH-KOHCTPYKTOPA.

|. M3ydeHne TeOpeTHUECKOTO MaTepuayia (Hampumep, MnpoBepsieMbie 0e3-
yJAapHbIe IJIacHble B KOpHE cioBa). ClokHas CUCTEMa B paMKax 3Tara Takke pas-
OMBaeTCs Ha MOAINOCIICI0BATEILHOCTD AeiicTBHil (puc. 1).

[TpumeHeHre npaBuia Ha KOHKPETHBIX MpUMEpax U3 MPOU3BEACHUIA TIO JIH-
TepaTtype (Hampumep, MOCIOBUIBI U TMOrOBOPKH, OacHM, «[loBecTb BpeMEHHBIX
aet» u T. A.).1l. OtpaboTka yka3aHHON MOCIEIOBATEIHHOCTH NEHCTBUH B XOH€
COCTaBJICHUS aJITOPUTMa Ha IIKOJIbHOM aJIFTOPUTMHUYECKOM SI3bIKE WIIN OJIOK-CXEMeE

(puc. 1).
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l'lpnnep}ln. — HAXOJAHTCH JIH [JIACHBIIH Moj

/ YAapeHHeM

Ja e+T
Hanucats TOT INIACHBII, Hsmennth c10B0O TAK, 1T00BI
KOTOPBIH CIBIHTCH De3VIAPHBII IVIACHBIH OKATICH 10/
/ yaapeHuem \
MosKHO H3MEHHTD Heabsst H3MEHHTDH

Hanucarb B De3yIapHOM ¢J10T€ TY e DYKBY, ObpaTurbes & CJIOBapIo
4YTO H B YIAPHOM

Puc.1. 3anuce anropmutma no npaeusy pycckoro sabika

Check — if the vowel is stressed

/ \.Vo

Yes .
Write the vowel Change the word, so that
that is heard the unstressed vowel is under
/ stress \
You can change Cannot be changed
Write the same letter in an unstressed Refer to the dictionary

syllable as in a stressed one

Figure 1. Recording of the algorithm according to the rule of the Russian language

I1l. Ucnons3zoBanne TpeHaxepa «Koxma» mist oTpabOTKH JAEUCTBUI anro-
pUTMa Ha KOHKPETHBIX ClIOBax (pHC. 2).

J

7 M \\
/ . ("

Puc. 2. Pa6oTa c TpeHaxepoM «Kokna»
Figure 2. Working with the simulator “Kokla”
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Ecnu y mIKOJRHUKOB HE TOMYYHJIOCH OTBEUATh MPABUILHO HA BCE BOMPOCHI
C TIEpBOro pasza, TO ObUI MPEAyCMOTPEH crenuaibHbid ypok «PaboTa Han omuo-
Kamm». B pamkax 3Toro 3aHATHS OOydYaroImmecs C MeAaroroM CHOBa BO3Bpalia-
JUCHh K CJOBaM, T/ie ObUTH AOMyIleHbl omnoku. [logpoObHO aHanM3upoBaIoch UX
MPaBOINMCAHNE U 3HAUYCHUE B CIIOBAPSX.

[IKOTBHUKK KOHTPOJIBHON U SKCIIEPUMEHTAIBLHOM TPYII 00yJaauch Mo mMa-
tepuanam YMK JIL.M. Pri6uenkosa «Pycckuii s31x» (5-9 xmaccrr)®. Ocobenno-
CThIO Y4EOHHKOB SIBISIETCS TO, YTO HAYMHAs C 5-TO Kiacca pedsita OBIaJeBaloOT
Pa3IUYHBIMU YMEHHUSIMHU ITPeo0pa3oBaHus TEKCTOBOM HH(POPMAIINH.

[IIkOIBHUKK B KOHTPOJIBHOW TPYIIE TaKXKe U3ydaal HOBBIE CIOBA, IPaBUIIa
opdorpaduu, auTeparypHble MPOU3BEACHUS, HO JUISI 3aKPETUICHUS] U MPOBEPKHU
MPUMEHSIIUCH KAPTOYKHU C BOIPOCAMHU, TUKTAHTHI, TECTHI, KPOCCBOPABI U peOyCHI.
B urpoByto nesTeabHOCTh MO CO3/aHUI0/UCTIOIBF30BAHUIO OHJIAWH-TPEHAXKEPOB
oOyJaromirecs: KOHTPOJIbHOM TPYIIIBI CIICIUATBHO HE MPUBJICKATHCH.

Ha ¢ukcupyromeii craguu SKCiepuMeHTa BHOBb MPOBOAMIOCH TECTUPOBA-
HUe u3 Tpex 0710KoB. JlaHHbBIE SKCTIEPUMEHTA TAK)Ke MPEICTAaBICHBI B TAOIUIIE.

B nannOM ciydae runote3sl GOopMyITHPYIOTCS CIAEAYIOIIIM 00pa3oM.

Ho: ypoBeHb alropuTMHUECKOTO MBIIIIEHUS! B OKCIIEPUMEHTAIbHON TPYIIe
CTATUCTUYECKHA PABEH YPOBHIO OOyYaromIuxcsi B KOHTpoJibHOW; Hi: ypoBeHb B
9KCIIEPUMEHTAILHOM IPYIIE BBIIIE YPOBHS KOHTPOIBHON TPYIIIHI.

Jlanee B OHJIAMH-pecypce ObLIM MMOACUYNTAHBI 3HAYCHUS KPUTEPHST 10 ((2macn1)
u mocne (Y2m6x2) dKcnepumenTa. Jns o = 0,05 mo Ttabnumam pacmnpenene-
HUS Y2xpur paBHO 0,234. Takum o0OpasoM, Y2menl < Y2xpur (0,234 < 5,991) u
Y2uacn2 > Y2xpur (7,071 > 5,991). CrienoBarenbHo, CIABUT B CTOPOHY IOBBIIICHHS
YPOBHSI &JITOPATMHUYECKOTO MBIIIICHUST 00YJIAFONTUXCS SKCIIEPUMEHTATLHOM TPYIIITBI
MO>KHO CUUTATh HECITy4YalHBIM.

BrITIONTHSAST KOJTMYECTBEHHBIN aHAJIN3 TIOJTYYSHHBIX JaHHBIX, MOXKHO CJIEIaTh
BBIBOJI, YTO IOCJIE 3aBepIICHUS dKcrepuMenTa y 48 % IMKOTbHUKOB B dKCIEpH-
MEHTAJIBHOHN TPYIIe YPOBEHb C(HOPMUPOBAHHOCTH AITOPUTMHUYECKOTO MBITUTCHUS
oka3zazcs «BeIcOKUM» (11 obyuaromuxcs u3 23). B To Bpemsi kak mepBOHAYAIBHO
9TOT mporeHT Obu1 paBeH 13 % (3 pecnonnmenta u3 23). KonudyectBo oOyuaro-
LIUXCSI C YPOBHEM «HU3KHUID CYHIECTBEHHO MOHU3UIOCh — ¢ 61 10 13 %. [lns kon-
TPOJBHOU TPYIIBI 3a(UKCUPOBAHO CIIEAYIOIIEE: TOKA3aTeh TI0 YPOBHIO «BBICOKHI
KadecTBeHHO u3MeHmics ¢ 17 mo 12 %, a mo ypoBHI0 «HU3Kui» — ¢ 61 10 48 %.

Wrak, onMcanHas cUCTeMa JCHCTBHM MO MPUMEHEHUIO HMHTCPAKTUBHBIX WT-
POBBIX TPEHAXKEPOB HA YPOKAX PYyCCKOTO S3bIKA U JTUTEPATYPhI TO3BOJISET:

— c(OpMHUPOBATH HABBIKK AJITOPUTMHUYECKOTO MBINIICHHS,

— TIOJYYHTh OTBIT MPOCKTHON HAy4YHO-HUCCIIEAOBATENLCKON U MO3HABATEIHHO-
pa3BieKaTeIbHON ACSITETbHOCTH;

— IPUMEHHTH TEOPETUICCKYIO0 HHPOPMAIIHIO U3 TTPABHII JIJIsl POSKTUPOBAHUS
pabOThI MHTEPAKTHBHBIX OHJIAWH-TPCHAXKEPOB;

— CMOJIETUPOBATh paboTy MO BOCTPeOOBaHHBIM MPOdecCHsiM.

8 Puibuenxosa JIM., Hobpomuna U.I. Pycckuil s3bik. [ToypouHble pa3pabOTKH. 6 Kiiacc:
mocobue s yuuTeneil o0meodpa3oBaTenbHbIX oprann3anuil. 2-e m3a. M.: Ilpocsemienne, 2015.
159 c. URL.: http://uchitel-slovesnosti.ru/pdf/12.pdf (nara oopamenus: 20.04.2022).
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[lony4yeHnHble BBIBOJBI O AUIAKTHYECKOM IMOTEHLIMAJIE WHTEPAKTUBHBIX WUT-
POBBIX TPEHAKEPOB B OTHOILIEHUH IMOBBIIMICHUS KauecTBa 00yueHus:, (JopMUpOBa-
HUS ITOPUTMHUYECKOTO MBIIUIEHUSI TOATBEPKAAI0T pe3ybTarsl padoT [1.b. Cunbaa,
P.JJI. Arnap, JI.C. IBxonno, C.H. Cunna [3]. 3Ha4nMBbIM pe3yJIbTaTOM HUCCIIEN0-
BaHUS SBJIIETCS ONKCaHUE 0A30BBIX MJIEH MOJXO0/a, PACIIUPSIOUINX MIpe/ICTaBie-
nus U.C. 3no6unoii, H.B. Pe3enooii, H.B. Ytkunoii, O.C. Py6ieBoii 0 BO3MOXK-
HOCTSIX HOBBIX LIM(PPOBBIX CPEJCTB JJISl OBJIAJCHHSI HaBbIKAMU Pa3JIMUYHBIX BUIOB
YTEeHUS U MH()OPMAIMOHHON MepepabOTKU MPOYUTAHHOIO MaTepuaa; CriocoOHO-
CTH aJIeKBaTHO IOHUMAaTh, HMHTEPIPETUPOBATH yueOHbIE TEKCTHI U Ap. [11].

3akmouenue. B paboTe KOHKpETHU3UPYETCS CYIIHOCTh MOHATHH «MHTEpaK-
TUBHBIA UTPOBON TPEHAXKEDP), KOHIANH-KOHCTPYKTOP» C YUETOM CIECHH(PUKH UX
MPUMEHEHHS IPU 00YyUEHUH PYCCKOMY SI3BIKY U JIUTEpaType.

O6ocHOBaH BBIBOJ] O TOM, YTO UHTEPAKTHUBHBIE UTPOBBIE TPEHAKEPHI KAK
HOBBIE HHCTPYMEHTBI O0Y4EHHUS U MO3HAHUS OTKPBIBAIOT IIUPOKUE BO3ZMOKHOCTH
U JJI U3MEHEHUS TPAaJULMOHHBIX BUJOB JIEATENBHOCTH (YTEHHE, TUCHMO, 00IIe-
HUE), U JJIs pa3BUTHS BBICIIUX MCUXMUYECKUX (QYHKIMN U IPOIECcCOB (BHUMAHUE,
[aMsTh, BOJIS, MBIIIJIEHHE) B YCIOBUIX COBPEMEHHOM LUPpoBoii cpexsl. B uccie-
JIOBaHUM Ha SKCIEPUMEHTAJbHBIX JaHHBIX JOKA3bIBACTCA, YTO PYCCKHA (pOIHON)
SI3BIK SIBJISIETCSI OCHOBOM pa3BUTHSI QJITOPUTMHUUECKOTO MBIIIIEHUS, BOOOpaKeHUS,
MHTEJUIEKTyalIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yydaronuxcs.

[ToTeHnman MHTEPAKTUBHBIX UTPOBBIX TPEHAKEPOB OMNMCAH aBTOPAMU Ha
IIpUMeEpe OHJIaH-KOHCTpyKTOpa «eTpenukn»: cepBuchl «Kokna», «Kpunrony,
«Mopdankuy, «HJIO», «Kaptodany.

B kadyecTBe HOBBIX BO3MOYKHOCTEW MHTEPAKTUBHBIX UIPOBBIX TPEHAKEPOB,
pacIIUpSIONIUX CIEKTP Y4eOHO-TIO3HABATENbHBIX B3aUMOJIEHCTBUN ISl (POPMHPO-
BaHMs AITOPUTMHYECKOTO MBIIUICHUS], 000TaIlleHHs! PAKTUKU YCTHOW M MUChMEHHON
peuH, BBIIEISIIOTCS CIeAYIOLINe: MEKCETEBOE B3aUMOeCTBHE, MPOrpaMMHUpOBa-
HUE PabOThl TPEHAKEPOB IO MPABUIIAM PYCCKOTO S3bIKA WM CIOKETY JIUTEeparyp-
HOTO NPOU3BEACHMSI, HHTCHCU(PHUKAUS O0yUeHHUs, COUeTaHUuEe Pa3IUYHbIX (Hopm
yueOHO-T103HaBaTEIbHON JEATEIbHOCTH; YUEeT CIEU(PHUKN MBIIUICHUS U UHTEpe-
COB COBPEMEHHBIX MOIPOCTKOB.

[IpencraBneHHOe uccieOBaHNE YOSAUTEIBHO CBUIETEILCTBYET O TOM, YTO
MPUMEHEHHE HHTEPAKTUBHBIX OHJIAMH-TPEHAKEPOB AJIi M3Y4YEHUsS MpaBUI pycC-
CKOTO $I3bIKA WMJIM, HApUMep, OTPAOOTKHU CIOKETHOH JIMHUU JIUTEpaTypHOTO Ipo-
W3BE/ICHUSI HE TOJIbKO COOTBETCTBYET HALIMOHAJIBHBIM M MEXyHAPOIHBIM MPHO-
pureram B 00JacTu IUQPPOBBIX TEXHOJIOIHHA B 00pa30BaHMHU, HO U ABIsETCS 3(¢-
(heKTUBHBIM UHCTPYMEHTOM (POPMUPOBAHUS AITOPUTMUUECKOTO MBIIITICHHS.
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HBIX PE3YJITATOB 00y4aeMOro COXPAaHSIOT CBOIO aKTYaJIbHOCTh JUISI COBPEMEHHOW TEOpUH U
MPaKTUKU 0Opa3oBaHus. Kak mpaBuiio, MEpONpUsTHsI 0 MOHUTOPHHTY 00pa30BaTeIbHBIX pe-
3yIBTATOB M PECYPCOB B YUEOHBIX 3aBEICHUSIX MPOBOISTCS SKCIIEPTHRIMH, PYIHBIMH, HEaBTO-
MaTU3UPOBAaHHBIMH crioco0amu. B coOTBETCTBUM ¢ HampaBieHUsAMH LHU(PPOBON TpaHC(HOpPMALUU
00pazoBaHus HEOOXOANMO CO3/IaHUE TEXHOJIOTHIHON, OTBEUalomeil TpeOOBaHUsIM COBPEMEH-
HOTO O0IIeCTBa CHCTEMBI OIICHUBAHMS, MOAJIEXKAIIIEH aBTOMATH3aIlMH W MHTEIUICKTY aTn3aliH.
Hens paboThl — 000CHOBaHKE HOBOW MOJCIH KPUTEPUAITBFHOTO OIICHUBAHMS KauecTBa 00pa3o-
BaTEJIBHOTO Pe3yJbTaTa, OMHPAIONICHcs Ha MAaTeMaTHIeCKUEe METObI TEOPUU KIIaCTEpU3aIUU
U pacro3HaBaHUs 00Pa30B M MMO3BOJIAIONICH aBTOMATH3UPOBATH MPOLEAYPHI OIIEHKH KauecTBa
00pa30BaTeNbHBIX 0OBEKTOB, PECYpPCOB, YUEOHBIX M JIMUHOCTHBIX JOCTHXKEHUH 0OydaeMBbIX.
Memoodonoeus. KauecTBO 00pa30BaTENILHOTO pe3ybTaTa WIN pecypca ONpeAenseTcs: KpuTe-
PHAIBHBIMHU TTOKA3aTENISIMU, KOTOPBIE MOKHO MPEJCTABUTL B BUJIC IPU3HAKOB OIICHUBAEMOTO
00BeKTa ¢ MOMOIIBI0 HHPOPMAIIMOHHOTO BeKTopa. [lyTeM KiacTepu3alii MHOXECTBA JOMY-
CTUMBIX OOBEKTOB Ha TPH Killacca — C HU3KUM, CPEHUM U BBICOKMM KaueCTBOM — MOXKHO
OCYIIECTBIIATH OIEHKY OOBEKTa 10 €ro MPUHAUISKHOCTH K OZHOMY M3 3THX KiaccoB. Kia-
CTepH3alusl IPOBOJUTCS HA OCHOBE TOPHOTO aITOPUTMA, B KAYECTBE MEPHI CXOACTBAa 00HEKTOB
MIPUHUMAETCA METPUKa TOPOJCKUX KBapTaloB. Pe3ynvmamul. PazpaboTana mporpamma, KOTopas
COCTOMT U3 MOJIYJISl UCXOAHBIX JaHHBIX, MOAYJISI KJIacTepU3alMU U MOAYJS PAaclO3HABAHUA U
o0y4eHus. MonenbHBIe pe3ynbTaThl padOTHl MPOTPaMMBI KOPPETUPYIOT ¢ TPaIUIIMOHHBIMU
PEUTHHIOBBIMH OLIEHKaMH, B KOTOPBIX KaueCTBO 0OBEKTa ompenenseTcs no OanbHOM mIKae.
Iomy4eHHBIC TECTOBBIC PE3yNbTAThl MOATBEP)KIAIOT BAMIHOCTh ANTOPUTMA PACHO3HABAHUS
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Abstract. Problem and goal. The issues of criteria-based evaluation of the student's
educational results remain relevant for the modern theory and practice of education. As a rule,
measures to monitor educational results and resources in educational institutions are carried
out by expert, manual, non-automated methods. In accordance with the directions of digital
transformation of education, it is necessary to create a technological assessment system
that meets the requirements of modern society, subject to automation and intellectualization.
The purpose of the work is to substantiate a new model of criteria-based assessment of
the quality of the educational result, based on the mathematical methods of the theory of clus-
tering and pattern recognition and allowing to automate the procedures for assessing the quali-
ty of educational objects, resources, educational and personal achievements of students.
Methodology. The quality of an educational result or resource is determined by criteria indica-
tors, which can be represented as features of the evaluated object using the information vec-
tor. By clustering the set of acceptable objects into three classes — with low, medium and high
quality — it is possible to evaluate an object by its belonging to one of these classes. Clustering
is carried out on the basis of a mining algorithm, the metric of city blocks is taken as a measure
of the similarity of objects. Results. A program has been developed that consists of a source
data module, a clustering module, and a recognition and training module. The model results
of the program correlate with traditional rating assessments, in which the quality of the object
is determined by a point scale. The obtained test results confirm the validity of the recognition
algorithm and the correctness of the software product. Conclusion. Thus, the proposed model
based on clustering and the recognition method showed the possibility of automated assess-
ment of the quality of educational results of trainees and educational resources.

Keywords: criteria assessment, quality of educational results, clustering of educational
results, recognition
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IIpo6aema u ueab. (19 coBpeMEHHON TEOPUHM U NMPAKTHUKU 0Opa3oBaHUs
COXPAHSAIOT CBOKO aKTyaJIbHOCTh IIPOOJIEMBI KPUTEPHAIBHOTO OIICHUBAHHUS 00pa-
30BaTeNbHBIX pe3ysbTaToB o0yuaemoro. Kak mpaBuiio, MEponpusTHs 10 MOHUTO-
PUHTY 00pa3oBaTEIBHBIX PECYPCOB B YUCOHBIX 3aBEICHUSIX MPOBOISATCS IKCIIEPT-
HBIMHU, «PYYHBIMU», HEABTOMATU3UPOBAHHBIMU CIIOCOOAMH.

Bo MHOTHX TICHXO0JIOTO-TIEJAarOTUIECKUX UCCIIETOBAHMSX MIPUXOTUTCS CTaj-
KHMBAThCS ¢ HEOOXOIMMOCTBIO MPOBOJIUTH OLIEHKY KayeCTBAa MHHOBAIIMOHHBIX CPE/ICTB
u MeTofoB o0ydenus. LlenecooOpa3sHOCTh WX MCIOJIB30BAHUS, TTOJIE3HOCTh U d(-
(eKTUBHOCTH OOBIYHO JJOKA3BIBAIOT IyTEM CPaBHEHHs 0Opa30BaTENbHBIX Pe3yJib-
TaTOB B KOHTPOJIBHBIX U SKCHEPUMEHTAIBHBIX rpymmax. [Ipu 60ipmmx BEIOOpKAx
00yyaromuxcs OLUEHUBAHUE UX YYEOHBIX JAOCTHXKEHHMH, MPEIMETHBIX, MEeTaIpe/-
METHBIX M JINYHOCTHBIX PE3yJIbTATOB OOYYEHUS MPEICTABISET TPYIOEMKYIO H 3a-
TPaTHYIO JIeATEILHOCTh UCCIieoBaTeNs. B cOOTBETCTBUU ¢ HampaBiIeHUAMHU LUQ-
poBoil TpaHchopMamuu 0Opa3oBaHUS HEOOXOIUMO CO3/aHUE TEXHOJOTHIHOM,
oTBeYarolIeil TpeOoBaHUAM COBPEMEHHOT'O OOIIECTBA CUCTEMBI OLIEHUBAHMS, MO
JeKalIei aBTOMAaTH3aluU H WHTEIUICKTYlTN3aIiH.

Wnes ucnosnb30BaTh METOBI paciio3HaBaHUs 0OPa30B I OLIEHUBAHMS U JWa-
THOCTHKH KadecTBa 00pa30BaTeIbHBIX Pe3yJIhbTaTOB M PECYpCOB HE TMOydaia pas-
BUTHE B CHJY JOCTaTOYHOCTH M JOCTYMHOCTH CYILECTBYIOIIMX TPaJUIIMOHHBIX
PEUTHHTOBBIX, aHKETHBIX, TECTOBBIX METOJWK, OTIMPAOIIMXCSI HA METO/IBI MaTeMa-
THYECKON CTAaTUCTUKHU, U IPOTPAMMHBIX MPUII0KEHUH THIIA 3JIE€KTPOHHBIX TAOJIHII.

OpHaKo MHUPOKOE pacIpOCTPaHEHNE MCKYCCTBEHHOTO MHTEIICKTa OTpese-
JsIeT epCIeKTUBHbIE BO3MOKHOCTH MAalIMHHOTO O0y4YeHHs B pa3paboTKe WHTEI-
JEKTYQJIbHBIX CHCTEM OIICHUBAHWS M JTMAarHOCTUKH KadecTBa 0Opa3oBaTEIbHBIX
MIPOAYKTOB.

I]en» pabomer — 060CHOBaHNE HOBOI MOJIENN KPUTEPUATHHOTO OLIEHUBAHUS
KayecTBa 00pa30oBaTeIbHOIO pe3ysibTaTa, OMMPAIOIIEcsl Ha MaTeMaTHYeCKUe Me-
TOJII TEOPUH KJIACTEPU3ALMU U PACIIO3HABAHUS 0Opa30B ¥ TO3BOJISIONIEH aBTO-
MaTH3UPOBATh MPOLEAYPHI OLIEHKH KadecTBa 00pa30BaTEbHBIX 00BEKTOB, Pecyp-
COB, YU€OHBIX M JIMYHOCTHBIX TOCTHKEHUN 00ydaeMbIX.

MeTtoaoJiorus. B nocieanee BpeMs HanOOIbIIYIO TOMYJISIPHOCTH IpHOOpesna
TEXHOJIOTUSI KPUTEPUAILHOTO OLIEHUBAHUS, KOTOPAsS SIBISICTCS OJTHOM M3 OCHOBHBIX
W3MEPUTENbHBIX WHCTPYMEHTOB KauecTBa OOpa30BaTENbHBIX pe3ynbTatoB [1].
[on xpuTepHaIbHBIM OLIEHMBAHMEM NOHHMAIOT TPOIECC CPABHEHUS! YUEOHBIX J10-
CTIDKEHHI 00y4aeMOro C 4eTKO OIpe/eJeHHbIMU SKCIEPTHBIMU KPUTEPHUSIMH, CO-
OTBETCTBYIOLIMMH IEJISIM U COACPIKAHUIO 00pa3oBaHust. CaMO TIOHATHE «KPUTEPUID
O3HayaeT MpHU3HAK, OCHOBAHUE, MIPABHIIIO MPUHSTUS PELICHHUS 110 OLIEHKE Yero-T10o
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Ha COOTBETCTBHE TPEIBSIBICHHBIM TpeOoBaHUsIM. Kak mpaBmiio, OCHOBHOHW TpHH-
LIUIT KPUTEPUATIBHOTO OLICHWBAHMS 3aKJII0YAETCs B ONpeJIeNIieHUH dTajloHa (ujeana)
00pa30BaTENILHOTO pe3yJibTaTa U CO3/IaHUM IIKAJIbI, 33/1a0LIEH CTENEeHb COOTBET-
CTBHSI IOCTUTHYTHIX PE3yJIbTATOB 00y4aeMOoro 3ToMy uieany’.

Onmnoit u3 3amay nudpoBU3aUu 00pa30BaHUS SIBISETCS TEXHOJIOTHU3AIIMS
JIMarHOCTUKY JTUIAKTUUECKUX COCTOSIHUM 00ydaemoro. Jluarnoctuka J10kHa ObITh
HalpaBlieHa HE TOJIbKO Ha oOpa3oBaTelbHbIE pe3yibTaThl (MpeIMETHbIE, MeTa-
IIPEIMETHBIE U JIMUHOCTHBIE), HO U HA KOTHUTUBHBIE U IICUXOJIOrO-TIEJArOrH4eCKre
aCTEeKThI Y4eOHO-BOCITUTATEIILHOTO Tiporiecca [2]. OmHo# U3 3aa4 COBPEMEHHOTO
o0pa3oBaHus ABISETCA pa3paboTKa MOJXOA0B K ONPEEICHUIO YPOBHS BbIUMCIIU-
TEJIPHOTO MBIIUJICHHS CTYACHTOB [3], I pa3BUTHS KOTOPOro HE0OXomumMo ¢op-
MHUpPOBaTh Yy CTYJIEHTOB psn crenuduueckux cBoiict. C.JI. PyOunmreilin pac-
CMaTpPUBAET MBICIIUTEIbHBIA MPOILIECC KAK CHCTEMY CO3HATEIbHO PETyJIHPYEMbIX
MHTEJUIEKTYyaJIbHBIX ONEpaluil. «...K pa3pelleHUI0 CTOSIIEH Iepe] HUM 3aladu
MBIIIJIEHUE UAET MOCPEICTBOM MHOTOOOPa3HBIX ONepalui, COCTABISAIOLIUX Pa3-
JIMYHBIE B3aUMOCBSI3aHHBIE U JPYT B Apyra MEpeXOsIINe CTOPOHBI MBICIUTEIb-
HOro nporecca» [4]. B kauecTBe qMarHoCTUPYEMOro KpUTEpUs MOXKHO paccMmar-
pHUBaTh OTJEJIbHBIE KOMIIOHEHTBI BEIYMCIUTEILHOTO MBIIUIEHUS: QJITOPUTMUYECKOE
MBIIIJICHHE, YMEHUE pelaTh 3a/ladd, KpeaTUBHOCTb, KPUTUYECKOE MBIILJICHUE,
N03HaBaTeNbHAsl AKTUBHOCTH CTyAeHTa, koTopyto C.JI. PyOuniireiin cunraer sne-
MEHTOM MBbIIUICHHS [4] U OT KOTOPOH 3HAYUTEIHHO 3aBUCHT PE3YJIbTATUBHOCTD
yueOHoro mporecca. O.B. MapkenoBa 1moJ1 mo3HaBaTeIbHOW aKTUBHOCTBIO CTY/ICH-
Ta TOHUMAET KOTHUTHBHO-TICUXOJIOTUUECKHI OTKJIMK Ha TO3HABATEJIbHBIN MpoIiecc,
BBIPA)KAIOLIUICS B TOTOBHOCTH K OOYYEHMIO M BBIMOJIHEHUIO YUYEOHBIX 3aJaHUM
MIpY MHAUBUAYATbHON WM TPYIIOBOM padoTe, BO3POCHIMI MHTEpEC K MpaKThye-
CKOMl M HHTEJUIEKTyaJIbHOM JEATEIBHOCTH, OIPEAEISAIONMN Pe3yJbTaTUBHOCTD
MpeMETHO# MOAroTOBKH [5].

B GosbIIMHCTBE OLIEHOUHBIX MPOLENYp B KaUeCTBE MU3MEpHUTENEH MmoKa3zaTe-
Je¥l KpuTepuaabHBIX XapaKTePUCTUK 00BEKTa HCIONb3YyIOT TecThl. Haunnas ¢ pa-
60T @. ['anbTOHA?, KOTOPBIHA HAa OCHOBE MATEMATUYECKOH CTATUCTHKH MPOBOJIMI
M3MEpEeHUs] MHAUBHUIYyabHBIX (U3MUECKUX, (PU3UOJOTUYECKUX U TMCUXUYECKUX
0coOeHHOCTeH JI0JIei, TECTOBbIE METO/Ibl OIICHUBAHUS KAa4eCTB JMYHOCTH CTaJH
LIIMPOKO NMPUMEHSATCS B oOpazoBarenbHbIX Lesax. k. Kerremn, A. bune, T. Cu-
MOH CBOMMH pa3pabOTKaMU MOKa3aJl BO3MOKHOCTh TECTOB KaK M3MEPUTEIIbHBIX
WHCTPYMEHTOB B HAYYHBIX M NMPAKTUYECKUX MCCIEAOBAHUAX JIMYHOCTU. 3HAYM-
TEJIbHBIA BKJIA/ B pa3BUTHE TECTOBBIX M3MepeHuid BHec ['. Pam [6]. On npeaso-
KW MPOCTEHIIYI0O MOJETh BBIYUCIICHUS YCIOBHOM BEpPOSITHOCTH MPaBUIBLHOTO
BBITIOJTHEHHS 1-M HCHIBITYEMBIM 3aJ[aHHs C YPOBHEM CIIOKHOCTH 3
e®7Fj

PiiXy =18} =+

+eO B

e X;j — pe3yybTar TeCTUPOBaHUs; 6 — ypOBEHb MOJATOTOBKU 00y4aeMOro.

! Bepmosanosa A.A. TeXHOIOTHA KPUTEPUAIBHOTO OICHUBAHHS 0OPa30BaTEIbHBIX JOCTH-
KEeHUH yyamuxcs: yuyeOHo-MeToanueckoe nocodue. [lepms, 2014. C. 56-68.

2 Axumosa M.K., I'vpesuu K. M. TIcuxonoruueckast TMarHOCTHKA: yuaeOHOe rmocobue IS By30B.
CIIb.: ITutep, 2003. 652 c.
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Otmerum pabotsl H.®. Tanbi3uHON MO MporpaMMHpPOBAHHOMY OOYYEHHUIO
u B.I1. becnanpko mo mpobieMaM meaaroru4eckoil TeXHOJOTHH [7], B KOTOPBIX
clenaHa TOMBITKAa (opManu30BaTh U AITOPUTMUZHPOBATH AUATHOCTHUYECKHE
METO/IbI.

HecMmotpst Ha MHOTOYMCIIEHHBIE TTOOOHBIE MCCIIEIOBAHMS, HA MIPAKTHKE Yallle
KOHTPOJIb U JIMarHOCTHKA KadecTBa 00pa30BaTEIbHBIX PE3YJIbTaTOB OCYIIECTBIISA-
I0TCS IKCIIEPTHBIM, CYOBEKTUBHBIM U «PYUHBIM» criocoOoM. B 3Toil cBsi3u B mo-
CllelHEE BpeMs CTaJU NPHUBJIEKATEIbHBIMU OLICHOYHbIE TUArHOCTUKU HA OCHOBE
3JIEMEHTOB MCKYCCTBEHHOTO MHTEJUIEKTa . B 4acTHOCTH, aKTHBHO HCCIELYIOTCS
QJITOPUTMBI, CLIOCOOHBIE OCYLIECTBIAThH IICUXOJIOTO-TI€arornuecKyro MarHocTu-
Ky 00yuaeMbIx?,

Ponb MCKyccTBEHHOrO MHTEUIEKTa B 0Opa30BaHUU CBSI3aHA C CO3/IaHHEM
«YMHBIX» 00YYaroIUXCsl CHCTEM, UMUTHPYIOIINX ONEPAaTUBHBIN auanor odyda-
fomerocst u npenonasarens. K npumepy, B [8] mokasanbl mepcreKTUBHBIE BO3-
MO’KHOCTH MAIIMHHOTO OOy4YeHUsl B pa3pabOTKe MHTEIJIEKTYalbHBIX CHUCTEM Te-
CTHPOBaHUSI.

CoBpeMeHHbIE BBI3OBBI JUIsl 00pa30oBaHUs, BaXXHOCTb U MOPOH HEOOXOAU-
MOCTh Tepexoa Y4eOHBIX U UCCIIEIOBATEILCKUX PadOT B JIUCTAHIIMOHHBIN (op-
MaT aKTyaJIU3UPYIOT BOIPOCHI aBTOMATH3allMU MPOBEJICHUS MPOILEIyp KPUTEpH-
QJIBHOTO OLIGHUBAHMA KadyecTBa OOpPA30BATEIBHBIX PECYpPCOB M JTUIAKTUYECKUX
COCTOsTHHI 00y4aembIx [9].

[IpencraBnsioT nHTEpeC pa3pabOTKU MporpamMmM, BeO-IIPUIIOKEHHH, obecre-
YUBAIOIIUX ABTOMATU3AIMIO0 MEPONPHUATHIA TPU MPOBEIACHUM OLIEHOYHBIX M KOH-
KYPCHBIX MPOLIEAYp B OHJAIH- U oraifH-pexumax.

PaccMoTpuM HeckobKO NMpUMEPOB 00pa30oBaTENbHBIX PE3YyJbTaTOB, KOTO-
pBI€ OIICHUBAIOTCS C MMOMOIIBIO0 KPUTEPUATHHBIX XapaKTEPUCTHK.

Yueonvie oocmuicenusn. CxemaTHuHO MOJIENb OIICHUBAHUS YYE€OHBIX JI0-
CTHKEHUH 00y4aeMOoro MOKHO TIPEJICTaBUTh ClIeayonuM obpazom (puc. 1).

Kpurepusimu MoJen OlleHUBAHUS SBIISIIOTCS TECTOBBIE 3a/IaHMA, a UX TOKa-
3aTeNsIMU SIBJISIFOTCS] 3HAYEHUS XapaKTEPUCTHK X;, ONPEIEIISIONINE PE3YJIbTaT BbIIOI-
HEHHUSI COOTBETCTBYIOILIETO 3aJlaHusl B Oaiax M3 MHTEpBajia UX CIOXKHOCTU. Takum
00pa3oM, 715 KaXKJI0r0 TECTUPYEMOT'0 YPOBEHb €ro yUeOHBIX JOCTHKEHUH omnpene-
JsieTCsl ”HPOPMAITMOHHBIM BEKTOPOM (X1, X5, ... X,) B HEKOTOPOH IIIKaJIe pe3yJibTa-
THUBHOCTHU 00yueHHs (HanpuMep, yI0BIETBOPUTEIBHO, XOPOIIIO, OTIIMYHO).

Kak npaBuio, pacipocTpaHeHHBIM CIIOCOOOM SIBIISIETCS MOJCUET CyMMapHO-
ro 0anna u onpeaeNeHUe YPOBHS 00pa30BaTEIbHOTO pe3yibTara B PEHTHHIOBOM
ypoBHeBO# mmikaine. [logoOHas omeHka OOBEKTUBHA JJISI MPUMHUTHBHOTO CITydas
PaBHO3HAYHBIX MO CIOKHOCTHU TECTOBBIX 33JlaHUM, KOTOpBIE Yallle OLIEHUWBAIOT B
unrepsane [0, 1]: 0 — neBepHoe pemenue, 1 — BepHoe pemenue. Kpurepuanbabie

8 Bpoughenvo I'.5. OcHOBBI HCKYCCTBEHHOTO MHTEIIEKTa: yueOHoe nocobue. H. HoBropon:
Hwxeropockuii rocyjapcTBEHHBIN TEXHUYECKH YHUBepcuTeT nMeHn P.E. Anekceesa, 2014. 253 c.

4 Xooawuncxuii M.A. Metonsl HCKYyCCTBEHHOTO HMHTEJUIEKTa, 0a3bl 3HAHWA, SKCIIEPTHHIC
cucteMsl: yuyeOHoe niocobue. Tomck: ToMcknii TocyAapcTBEHHBIN YHHBEPCHUTET CHCTEM yIIpaBiie-
HUA 1 paguodnextponukn, 2002. 140 c.
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MOJCIN ONCHUBAHUA MOTYT IIPCANIOJIaraTb pa3HbIC HHTCPBAJIbI 3HA4YEHUH IOKa3a-
Telell kadecTBa 0OBEKTA. ﬂJ’ISI HUX WUHTCIrpaIbHBIC peﬁTHHFOBBIe IIKaJIbl MaJIOUH-
(I)OpMaTI/IBHBI U MOTYT UMCTb 3HAYUMBIC ITIOTPCIIHOCTH.

Paspen 1 | Tecroeoe 3apaHue 1 > X4 0..1

Tema <:::
Pazpen 2 TecToBoe 3anaHue 2

Puc. 1. Cxema TeCTOBOI0 OLEHUBAHWS YHEDHbIX AOCTUXEHWI 00y4aeMoro

Y

Topic1 | Test 1 X1 0.1

Theme <:::

Figure 1. Scheme of test assessment of student’s educational achievements

Kauecmeo kocnumugnvix cnocodonocmeil (Ha npumepe 6bluUCIUMENbHO20
Myluienus). BpraucnuTenbHoe MBIIUICHHE B HACTOSIIEE BPEMs CTAIO OJHOM M3
TJIAaBHBIX KOMITETCHIIUH JUIsT 00pa30BaTeIbHON TIOJMTUKH MHOTHX CTpaH [2]. O000-
1as paboThl IO UCCIIEOBAHUSAM CIIOCOOOB U3MEPEHUS YPOBHS 3TOW KOMIETEHIIUH,
B [10] paccMoTpeHa CTpyKTypHasi JUArHOCTHYECKAass MOJETb BBIYMCIHTEIHHOTO
MBIILIUIEHHS, KOTOpasi BKJIIOUAET ISATh KPUTEPHEB: KPEATUBHOCTD, aITOPUTMHUYECKOE
MBIIIJIEHUE, KPUTHUECKOE MBIIIJICHUE, PEeUICHUE 33]]a4 U COTPYTHUYECTBO (pHC. 2).
[To xa)xaOoMy KpUTEpHIO OIpeieieHbl TECTOBBIE 33/1aHUs M aHKEThI (KPEaTHBHOCTh —
6 MyHKTOB, QJITOPUTMHYECKOE MBIIUICHHE — 4, KPUTHYECKOE MBINUICHUE — 4,
pemenue 3amad — 3, cotpyanudectso — 4). Takum oOGpa3zom, HHPOPMAITHOHHBIHN
BEKTOP Ka4yeCTBa BBIUMCIUTEIHLHOTO MBIIUICHUS COACPKUT 21 XapaKTepUCTHKY
(x4, ..., X21). 3HAUEHHS ITUX XAPAKTEPUCTHK 3aJaBATHCH MO 5-OaIBHON IIKase:
oT 1 — HeT oTBeTa 70 S — JaH UCYEPITHIBAIOIINI OTBET.

MHorue o0BEKTHl pe3ynabTaTOB O0pPa30BATENbHON NEATEIBHOCTH MOTYT
OBITH OIMMCaHBI B (popMaTe MPeICTABICHHBIX BBIIIEC JBYX MOJEJCH, UISI KOTOPBIX
nomnyctTuMma (GopMaln30BaHHAs MaTeMaTHuUecKas MOCTaHOBKA 3aJaud B CIEIYIO-
mem Bue’.

5 ITpomoowsxonos A.B., ITvinos I1.A., Cadosnuxoe B.E. Anropurmel Data Science u nx

npakTHdeckas peammsanust Ha Python: yaeGroe mocobue. M. — Bonorna: Uudpa-Umkenepust, 2022.
392 c.
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Jano mHO)ecTBO K 00BEKTOB (pe3yibTaTOB 00pa30BaTeIbHON AEATEIbHO-
CTH) C HEKOTOPHIMH 3aJaHHBIMH Ka4eCTBAMH M3 N XapaKTePUCTHK (X1, X, .., Xp):

k  _— ] o] J
{wjtj=1 = (x1,x3,...,x,) . IlycTh npu3HaKu OOBEKTa 3a/AI0TCS YHMCICHHBIMH

3HAYCHUSIMU M3 33/IaHHOTO MHTEpBana X; € [a;, b;].
Ormpezienum, K IpEMEpPY, TPU Kiiacca 00bEKTOB:
1) Q; — KJIacc ¢ HU3KUM KaueCcTBOM;
2) ), — KJacc CO CPEAHUM KaueCTBOM;
3) Q23 — KI1acc ¢ BHICOKUM Ka4eCTBOM.

KpeaTuBHOCTL H X
1
X2
AnropuTMuyecKkoe
MbILWeHne
X3
BbluncnurenbHoe
CoTpyAHUYeCTBO [mmml)y N
MblLUNeHue 4
Xs
PelweHue 3agay H
Kputuueckoe
MblLUeHne xZU
X21

Creativity H X1
X2
Algorithmic
thinking
X3
Computational )
. . Collaboration X
thinking 4
Xs
Problem solving q m.
P2
Critical thinking X
20
Xz1

Figure 2. Structural model of computational thinking

Jnist potieAyphl KJIACTepU3allii He0OOXOMMO HAa3HAYMTH ISl KaKI0TO Kiacca
WX «BEAYIIUX MPEICTABUTEICH» (1, 5, 3. K IpuMepy, I IepBOro Kiiacca OOBEKT
q1 = (aq,ay, ..., a,); g BToporo kinacca q, = ((by —aq)/2, ..., (b, — ay)/2),
JUIS TpeThero kiacca qs = (bq, by, ..., by).
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Paccrosiare (cX0aCTBO) MEXIY NBYMS OOBEKTAMU MOXKHO OIPEACIIUTH IO
METpPHKE TOPOJICKHUX KBApTAIOB: 1; = Y14 |X; — ¥;| , e x; u y; — npu3HaKu IByX
00bekTOB (pHc. 3, a).

3a paccTosiHHE MEXIy OOBEKTOM M KIACCOM MPUMEM CpelHee 3HAUYCHUE
BCEX PAcCTOSHUI OT 00BEKTA JI0 KaKI0ro 00bekTa Kinacca (puc. 3, 6).

UTo0OB! OnpeenuTh MPUHAIICIKHOCT 00BEKTa K HCKOMOMY KJaccy, Oyaem
HaXOJUTh MUHUMAJILHOE PAaCCTOSIHUE CPEIM PACCTOSHUM O0BEKTa JI0 BCEX BBE/CH-
HBIX KJIaccoB (puc. 4).

¥

a

Puc. 3. PacctosiHus Mexay AByMsi 00 bekTaMn 1 0O bEKTOM 1 KIaCCOM
Figure 3. Distances between two objects and an object and a class

Puc. 4. PacnosHaBaHne NpuUHaaNExXHOCTN 00bekTa K 3aaHHOMY Knaccy
Figure 4. Recognition of an object belonging to a given class

3amaHHOoe MHOXeCTBO M3 K 0O0BEKTOB pacmpenenseM (KiIacTepusyem) I
TpeM KJIaccaM TyTeM HaXOXKJIEHHUS PACCTOSHUS OT OOBEKTOB JIO MPEIACTABUTEICH
3TUX KJIaccoB. TO eCTh 0OBEKTHI, KOTOPHIE «OJIMKE» MO PACCTOSHUIO K (1, OTHO-
cuM K ()1, 00BEKTHI, Y KOTOPBIX CXOACTBO OOJBIIE C (5, 3aHOCUM B (),. [1o100-
HBIM 00pa3oM OOBEKTHI, «ONHM3KHEe» K (3, oTHeceM K (3. IlpuHammexHOCTh 3a-
JAHHOTO 00BEKTa K TOMY MJIM MHOMY KJIACCy OIpe/essieM M0 ero MUHUMAIbHOMY
PaCCTOSIHUIO JIO CO3/IaHHBIX KIIACCOB.

Pe3yabTaThsl H 00cy:xkaeHue. Paspaborana mporpamMma, KOTOpas COCTOUT
U3 TpeX MOJIYJEH: MOMIYJIb UCXOIHBIX JaHHBIX, MOIYJb KIACTepU3aAlUU, MOIYIb
pacro3HaBaHusl U OOy4YCHHUS.

B Mopyne ucxoaHbIX JaHHBIX 33/1aeM NEPBOHAYAILHOE KOJTMYECTBO OOBEK-
TOB K, KOJTMYECTBO MPHU3HAKOB 00bekTa N. [l KaXa0ro mpu3Haka onpenesisiemM
MHTEPBAIBl X BO3MOXHBIX 3HaueHui [ a;, b;] (i = 1...m) W IIaBHBIX MPEICTaBH-
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Tenel KiIaccoB, Hampumep s kimacca 1 — gq(aq,ay, ..., a,), Lt kiacca 2 —
q2[(b1 — a1)/2,(b; — a3)/2, ..., (b — ay)/2)] , Anst knacca 3 — q3(by, b, .., by).

Monynb KacTepu3alyi UMEeeT JIBa criocoda 3aaHnus 00bEKTOB:

1) ns xaxxgoro o0ObekTa GopMUpyeM ero MH(POpMAIlMOHHBIC BEKTOpA H3
NPU3HAKOB X; B HHTEPBaJE [a;, b;] ciydaiiHbIM 06pa3oMm;

2) nH(MOPMALMOHHBIC BEKTOpa KaXIOro 00bEKTa BBOAUM «BPYUHYIO» (Ha-
MIpUMep, 3TO MOTYT OBITh IaHHBIE TIO Pe3yJIbTaTaM TECTHPOBAHHS PEAbHBIX yde-
HUKOB TI0 TEMaM Kypca).

Janee dbopMupyeM Tpu Kiacca MyTeM pacrlpeesieHus 3aJaHHbIX 00bEKTOB
IO MPUHITUITY WX CXOJICTBA C MPEJACTABHTEIAMHU KIaccoB. MITOrOM sIBISIOTCS TpH
MHOKECTBa OOBEKTOB C MHTErPATbHBIM KaueCTBOM (HU3KOE, CpeliHee, BBICOKOE),
KOTOPBIC COXPAHSIOTCS B BUC 0a3bl TaHHBIX HA BHEITHEM yCTPOWCTBE MaMSITH.

B monyne pacmo3HaBaHUS HMMEETCS BO3MOXKHOCTH 3a/1aTh HCCIIEAYyEMBbIN
00BEKT B BUE €ro MH(POPMAIMOHHOTO BEKTOPA M OMPEICIIUTh €r0 MpUHAIJICK-
HOCTh OJIHOMY W3 CO3JaHHBIX B MpeAbLAyIIeM MoAayie kiaccy. IIpu stom ecnu
pacro3HaHHbI 00BEKT HE COBIANACT M0 CBOMM IPU3HAKAaM HU C KaKHM H3 CyIIe-
CTBYIOIIIUX OOBEKTOB KJIacca, €ro MOXKHO BHECTH B 3TOT Kiacc. J[pyrumu cioBa-
MM, IIPOBECTH MPOLEAYPY «MAITUHHOTO OOYYCHUS C yUUTEIEM».

[IpuBenem MojenbHBIE TPUMEPHI pean3alii OLIEHKH KayecTBa oOpa3oBa-
TEJIBHOIO pe3yJibTaTa 00y4aemoro.

Ilpumep 1. PaccMOTpUM BapHaHT OLIEHWBAHUS YCIEBAEMOCTH O0y4YaeMBIX,
BBITIOJTHSIONTNX TECTHI U3 YEThIPEX 3aTaHUi, KaxJI0e U3 KOTOPBIX uMeeT 1 Gaymn —
He BepHO Wi 2 — BepHO. KonmnuecTtBo 00bekTOB K = 15, KOTUYECTBO IPU3HAKOB
n = 4, npeacraBuTenu kKimacca ¢ Hu3kuM q; = (1,1,1,1), kmacca co cpeaHuM
q, = (1,2,1,2), knacca ¢ BBICOKMM KaueCTBOM ycCIieBaeMocT q3 = (2,2,2,2).

PesynbTaThl KilacTepu3aluy MATHAAINATH OOBEKTOB HAa TPU Kilacca MOKa3aHbl
Ha puc. 5.

[Tpu mpouienype pacro3HaBaHuUs 33J]aBAEMBIX TPEX 0OBEKTOB MOTyYaeM:

—(1, 1, 2, 1) mpuHaayiexkuT Kiaccy 1;

— (1, 1, 2, 2) mpuHAAJISKUT KJ1accy 2;

—(2,2, 1, 2) npuHaasiexuT Kiaccy 3.

[Tomy4ennble pe3ynbTaThl pabOTHI POTPAMMBbI TTOJHOCTHIO COBIMAAAIOT C Tpa-
JMIIMOHHBIMU PEUTUHTOBBIMH OIIEHKAMH, B KOTOPHIX YPOBHHU yCIIEBAEMOCTH OIIpe-
JENIAIOTCS TI0 KOJIMYECTBY MPAaBUIIBHO PEIICHHBIX 3aqaHuil. [lomydeHHble TeCTOBbIE
pe3yabTaThl MOATBEPHKIAIOT BAIUIHOCTh AITOPUTMA PACIO3HABAHHUS M KOPPEKT-
HOCTb pabOThI MPOTPAMMHOTO MPOAYKTA.

Class 1 Class 2 Class 3
1111 1212 2221
2111 2112 2122
1121 2121 1222
1211 2211 2222
1112 1122

1221

Puc. 5. CbopmumpoBaHHble knacchl n3 15 06bekTor
Figure 5. Formed classes of 15 objects
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Ilpumep 2. PaccMOTpUM OLIEHUBaHHE KauecTBa O0BEKTA, COAEPIKAIIETO TPH
KpUTEpHUs C ToKaszarelsMu B uHTepBasie oT 1 1o 3 (puc. 6). IlpencraBurenem
KJlacca C HU3KUM YpOBHEM KauecTBa SBISETCS SK3EMIUIApP ¢ MH(POPMALMOHHBIM
BektopoM (1,1,1), cooTBeTcTBEHHO ISl cpenHero ypoBHS — (2,2,2), a 1 BbI-
COKOro ypoBHs kauectBa — (3, 3, 3).

[Ipu pacro3HaBaHuU TpeX 33JaHHBIX OOBEKTOB HMEEM:

—(1, 2, 3) npuHaaaeKUT Kaccy 1;

—(2, 2, 3) npuHaIeKUT Ki1accy 2;

— (3, 2, 3) npuHauIekKUT Ki1accy 3.

Class 1 Class 2 Class 3
113 321 233
131 322 323
121 223 332
111 222 331

333

Puc. 6. Knaccbl 06beKkTOB 4119 npumMepa 2
Figure 6. Feature classes for example 2

Takum 00pazoM, mpeyIoKeHHass MOJIECNIb HA OCHOBE KJIACTEPU3AIMHU U Me-
TO/JA pacro3HaBaHMs TOKa3aja BO3MOXXHOCTh aBTOMAaTH3UPOBAHHOMW OIEHKH Ka-
4yecTBa 00pa30BaTENIbHBIX PE3yJbTaTOB 00yYaeMbIX.

B nporiecce TecToBo# OTIIaKK aNropuTMa OBLIO 3aMEUEHO, YTO IMPU MaJTbIX
KOJM4YecTBax (MOIIHOCTH) OOBEKTOB KJIACTEPHU3AIMH MOTYT BO3HHUKHYTH HEKOP-
PEKTHBIE pe3ysbTaThl pacno3HaBaHus. OHAKO eciiu 00y4YUTh CUCTEMY IyTeM J0-
0aBJICHUsI HOBBIX OOBEKTOB B KJIACCHI, TO MPH OMPEACTIEHHOM MX KOJIHYECTBE pac-
MO3HABaHUE CTAHOBUTCS MPABWIBLHBIM. B 3TOi CBsI3U cleayeT nperyCcMOTPeTh dJie-
MEHTBI MAIIMHHOTO OOYYEHHS CHCTEMBI KaK «C YUYUTEIEM», TaK U «0e3 yUUTesD».
Eme ogun ¢akTop, BO3HUKAIOMNK MPH KIACTEPU3AIMH 3a7a4d OICHUBAHUS Kade-
cTBa 00pa30BaTEIbHBIX PE3YIbTATOB, BO3MOXKHOCTH TMOSBIICHUS TIEPECEKAIOIINXCS
KJIaccoB. BeposTHBI ciydan, Korjga OJUH M TOT K€ SK3EMIUISIP MOKET BXOJUTH
OJTHOBPEMEHHO B HECKOJIPKO KJIaccoB. B cuTyalmu mepecekarmmxcs KIacCoB
HEOOXOUMO MPEIOCTABIATH IKCIIEPTY BOMPOC OIICHUBAHUS U IPUHATHS YIIPABIIS-
folero pernieHus. BaxkHo m30erath HEOJHO3HAYHOTO PACIIO3HABAHUS OOBEKTA
MyTeM 3aJaHus TaKWX HCXOJHBIX JaHHBIX, KOTOPBIC MO3BOJISIOT (GOPMHUPOBATH
CTPOr0 HETEePEeCeKaroUecs KI1acChl.

3akarouenue. [IpennoxxenHas MOEb OIEHUBAHUS KaueCcTBa 00pa3oBaTeib-
HOTO pe3ylibTaTa UMeeT (GOPMATU30BAHHYIO0 MATEMAaTHYECKYIO TOCTAHOBKY 3aJ1auu.
ANTOpUTMUYECKAs MPOIECCyalIbHasi OCHOBA METO/Ia TIPO3payvHa, TEXHOJIOTHYHA U
o0Jamaer >MeMeHTaMH UCKYCCTBEHHOTO MHTeleKkTa. [Ipeacrapnsercs menecooo-
paSHI)IM CO3JaHHEC HpOFpaMMHOFO HpO[IYKTa B BUJC Be6-HpI/IJ'IO)KeHPI$I NN 06J'Ia‘~I-
HOTO CaliTa OTKPBITOTO JOCTyNa JJIA MPOBEJACHUS KPUTEPUATBHBIX OIEHOK Kade-
cTBa 00pa30BaTENIbHBIX PE3YJBTATOB H PECYPCOB, KOTOPbIE MOTYT OBITh CBEICHBI
K OIMMCAaHHOM MaTeMaTHYECKOM ITOCTAaHOBKE 3a1aul.
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AuHoTauus. /Ipobnema u yens. ExXeromHblil pOCT YUCICHHOCTH JIUIl ¢ OTPAHHYCHHbI-
MU BO3MOXKHOCTSIMHU 3JI0POBbsI O0YCIIOBIIMBAET aKTyaJbHOCTh MPOOJIEMBI HHKITIO3HBHOTO 00-
pa3oBaHHMs, JJIS PEIIeHHUs] KOTOPOH TpeOyroTCsS HOBBIE CpeACcTBa 00ydeHwMs, oOanaroiume 00-
jee BBICOKON HWHTEPAKTHBHOCTHIO M HATSIIHOCTBIO, MO CPABHEHHUIO C KJIACCHYECKUMH HH-
crpyMertamu. OHUM U3 CIIOCOOOB PEIICHUs TaHHON MPOOJIEMBI SBISETCS IPUMCHEHUE TEX-
HOJIOTHH BHPTYaJIBbHOH pEalbHOCTH, YTO MO3BOJUT MOBBICUTH YPOBeHb KoMdopTa oOpa3oBa-
TEIBHOW CPe/Ibl UIs CTYACHTOB C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 310POBbs. Memooonozus.
OCHOBHBIM OOBEKTOM [Tl UCCIICIOBAaHKs BHIOPAH MMMEPCUBHBIN BUPTYaIbHBIA CHMYISATOD,
pa3pa60TaHHbII71 JUIA O6y‘ICHI/IH CTYACHTOB C OrpaHMYCHHBIMHU BO3MOXXHOCTAMHU 300POBbA IO
TEXHUYECKOMY HampasiieHnto. Ha npumepe cumyssitopa JEMOHCTPUPYETCS PELIeHNe Ul HH-
TEPaKTUBHOM MOa4d 00pa30BaTeIbHOrO MaTepuaia Mo CIeHUATbHOCTH, KOM(POPTHOU st
BOCHIpUATUSL. AHanu3 4YUCICHHOCTH JiaL ¢ OrpaHUuY€HHBIMU BO3MOKHOCTAMMU 3J0POBbA U YUC-
JIa CTYJCHTOB C OrPaHUYCHHBIMH BO3MOYKHOCTSIMU 3/I0POBbSI B CpeAiHEM MPOGECCHOHAIBHOM
U BBICIIEM 00Pa30BaHUK MPOBOAWIICS C UCIOIB30BAHHEM OTKPBITBIX HCTOYHHKOB, TAKUX KaK
sfri.ru u rosstat.gov.ru. Pesynomamei. IlpuBeneHbl onpeaeneHus iss IOHUMAHUS TEXHOJIOTHU
BUPTYaJIbHOW PEaNbHOCTH M PEIICHHI, PEeaM3yeMbIX B BHJEC CHMYISTOPOB, HCIOJb3yEMbIX
KaK TPEHa)Xepbl ¢ 0COOBIM MOJX0A0M K BOCIPHUSITHIO HH(pOpMALUK. PaccMOTpeHbl 0COOEHHO-
CTH TMPUMCHEHHS WHHOBAIIMOHHOTO PEIICHUs Ui WHKIIIO3MBHOIO OOpa30BaHUS HAa OCHOBE
pa3paboTaHHOTO MMMEPCHBHOTO BHUPTYaJILHOTO CHMYJIATOpA MO TEXHHYECKOMY OOCITY)KHBa-
HUIO TIEPCOHAIBHBIX KOMIBIOTEPOB. Jakiouenue. B mporecce BBHIIONHEHHUS HUCCIECIOBATEIb-
CKOW paboTHI C MCIIONB30BAHHEM PA3IMYHBIX CPEICTB aHAIM3a BUPTYaJIbHOTO CHMYISTOpPA
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Abstract. Problem and goal. The annual growth in the number of people with disabili-
ties determines the relevance of the problems of inclusive education, the solution of which
requires new teaching aids that are more interactive and visual than classical tools. This prob-
lem necessitates the use of innovative solutions, one of which is the use of virtual reality
technology as a way of interactive communication of information and a comfortable environ-
ment for students with disabilities. Methodology. The main object of the study is an immer-
sive virtual simulator designed for teaching disabled students in a technical direction. Using
the example of the simulator, a solution for interactive and comfortable for perception transfer
of knowledge in the specialty is demonstrated. The analysis of the number of persons with
disabilities and the number of students with disabilities in secondary vocational and higher
education was carried out using open sources, such as sfri.ru and rosstat.gov.ru. Results. Defi-
nitions are given for understanding the essence of virtual reality technology and solutions,
in the form of simulators suitable as simulators with a unique approach to information per-
ception. Consideration of the developed immersive virtual simulator for the maintenance of
personal computers in a broad context allowed us to reflect the features of the application of
innovative solutions for inclusive education. Conclusion. In the process of carrying out re-
search work using various means of analysis virtual simulator, the main areas of application
of virtual reality for people with disabilities are considered and appropriate conclusions are
drawn about the use of virtual reality technology in inclusive education.

Keywords: immersive technologies, inclusive education, virtual reality, three-dimensional
visualization, computer simulators, deep learning
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IIpodaema u weab. [lo nanneiM ®denepanpHOro peectpa MHBaIUAOB PD
KOJMYECTBO AETEeH-UHBAIHUIOB C KaKIbIM I'OJIOM CTAOMIIBHO PAacTET C OPUEHTUPO-
BouHoM TeHaeHuueil B 20 000 uenosek. [loaToMy akTyanbHOM 3afadeil sSBISETCS
pa3paboTKa peuieHui Uisi Moy4eHus oOpa3oBaHUS JIMLIAMHU C OIpPaHUYEHHBIMHU
BO3MOXKHOCTSIMU 3710poBhsi (OB3). besycnoBHo, 6a30B0il mpoOIeMoli WHKITIO3HB-
HOTO 00pa3oBaHMs B CETOIHSAIIHUE JHH SBISIETCS co3aaHue O0e30apbepHOi oOpa-
30BaTeNbHON cpeapl. TakuMm oOpa3om, TpeOyeTcss YHUBEpPCAIbHbBIC PEIICHUs s
nepenayy MHGOpMaIUH JAETIM C OrPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3[I0POBBS, KO-
TOpBIE UCHBITHIBAIOT CIOKHOCTH TPU TOIYYECHHUH HEOOXOIUMBIX 3HAHHHA O TIPO-
(heccun Mpu CTaHAAPTHBIX CPEJICTBAX OOyUCHHS.

JIist HarSIAHOCTH TPOOJIEMAaTHKH WHKITIO3UBHOTO OOpa30BaHUS MPOBEACH
aHanu3 yucieHHocTH Jull ¢ OB3 1 yncna cTy1IeHTOB-UHBAJIMIOB B CPEHEM ITPO-
(deccuonanpHoMm obOpazoBanuu (CIIO) u Beictiem oOpazoBanuu (BO), Haumnas
¢ 2017 mo 2022 r., ¢ ucnoJib30BaHUEM CalTOB sfri.ru u rosstat.gov.ru. PesynbTaTh
aHaJIM3a MPEACTaBIEHBI Ha puc. 1-2:

— yucneHHocTh Ji ¢ OB3 B Bo3pacte 15-17 ner — 150 691, a B Bo3pacte
18-30 jmet — 489 321;

— YHUCJIEHHOCTh CTYJEHTOB-WHBAJINA0B, 00ydJalomuxcs Mo npodeccuoHab-
HBIM 00pa3oBaTeIbHBIM Iporpammam — 65 145.

Hcxons u3 AaHHBIX, TOMYyUYEHHBIX B pe3yJbTaTe aHajiu3a, CIedyeT, UTO KO-
andectBo Jmn ¢ OB3, momyyaromux oOpa3oBaHHEe Ha MOPSIOK MEHBIIE OOIIEeTo
KOJIMYECTBa JIIOJeH-UHBAUAOB CTYAEHUECKOro Bo3pacTta. HecMoTps Ha exerof-
HBI POCT YHUCJa CTYACHTOB-WHBAIHAOB B MPO(hecCHOHATHLHOM 00pa30BaHUH,
OOJIBIITUHCTBO MO-NIPEKHEMY OCTaeTcs 0€3 BO3MOXKHOCTH MOJTydeHus mpodeccuo-
HaJIBHBIX 3HAHUM.
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Figure 2. The number of disabled students enrolled in professional educational programs

CoBpeMeHHBIIT MUpP XapaKTepU3yeTCsl MOCTOSHHBIMU pa3padOTKaMu MHHO-
BAI[MOHHBIX PELICHUH B pa3IM4YHBIX c(epax >KU3HEAEATEIbHOCTH YeJIOBEKa, 4TO
MO3BOJISIET YIPOIIATh, YCKOPSITh U aBTOMATH3HPOBATH OOJBITMHCTBO TEXHOJIOTH-
YecKHX nporieccoB. [IpuMeHeHne HHHOBAIIMOHHBIX TEXHOJIOTHI HE TOJIBKO B ce-
pe MPOMBIIIJIEHHOTO MPOU3BOACTBA MOKA3bIBAET, YTO MOKHO CYILIECTBEHHO pac-
LIMPUTH CIOCOOBI UX MPUMEHEHHMSI, B TOM UHUCIIE B COLMAILHOMN cdepe.

OnHUM U3 TaKMX MHHOBAIIMOHHBIX PELICHUH SBISETCS BUPTYyaJbHAs pealb-
HocTh (BP). DTa TexHO10rus Mo3BOJISET «IOTPYXkKaTh» YEJIOBEKa B pa3HbIe MUPHI,
a TaKKe MPOU3BOANTH PEATTUCTHUUHBIE CUMYJISILIMUM MHOXECTBA CUTYallUl, B KOTO-
PBIX MOJIB30BATEI0 HEOOXOJMMO NMPUHATH pelleHrne. B coBpeMeHHOM Mupe BUp-
TyaJbHas PealbHOCTh MPUMEHSIETCS B OOJBIIMHCTBE chep KU3HEACATEIbHOCTH
JrO/Ief: MPOMBIIIEHHOCTh, pa3BieueHusl, MEeAUIIMHA, OOOPOHHAs OTPacib U OCO-
6eHHO 00OpazoBaHue’.

[IpumeHeHre MMMEPCUBHBIX aBTOMaTU3UPOBAHHBIX BUPTYaJIbHBIX CHUMYJIS-
TOPOB B 00pa30BaHUM IMOJyYMIJIO OOJIBIIYIO TOMYJISPHOCTh, TaK KaK 9TO WHHOBA-
LIUOHHOE peIIeHUE MO3BOJSET CO3/1aBaTh BUPTyalbHbIE Ja0OpAaTOPHbIE U MPAKTH-
gyeckre paboThl IO PA3IMYHBIM MpeAMeTaM: QHU3UKa, XUMHU, aCTPOHOMUS, OHMOJI0-
TS ¥ Ap., UCIIOJIb30BaTh UTPOBOI MOAX0/A K 00yUEHHUIO B COYETaHUH C KOM(OPT-
HOW W aJanTHPOBAaHHOW BHPTYabHOW CpEIOH, a TaKXKe MOrpyXarh OymyIImux
CMELHAINCTOB B MX NOTEHIMAJIbHOE paboyee MeCcTo, YTOObI MPOTECTUPOBATH COO-
CTBEHHbIE TEOPETHUUECKHUE 3HAHUS HA MPAKTUKE U MOJIYYUTh BUPTYaJIbHBIN OIIBIT,
IIpU 3TOM 0€3 OMAaCHOCTH 3a JKU3HB U 3/10pPOBbE, C UCIOJIb30BAHUEM HEJTOCTYITHOTO
o0opy0BaHus, a Takke 0e3 MOocaeICTBUN TP HeyAauHOU nonbITke [1-7].

BupryanpHas peanbHOCTh — MHHOBALIMOHHOE PELIEHUE I MHKIIO3UBHOIO
o0pa3oBaHUs, TaKk Kak MoMoraeT nmorpy3uts mi ¢ OB3 B koMmpopTHY0 00CTaHOB-

! CeuzieTenbeTBO 0 peructpanuu nporpamMmsl s OBM Ne 2021660861. JlaGoparopust yHu-
BepCaJIbHOM TOKapHOU U (hpe3epHOit 00paboTKH B cpeze BUpTyaiabHOH peanbHocTH (VR) / P.O. Acna-
HOB, LA. AptembeB, A.A. @pomnos, P.P. Xa606atymmun, U.H. [lnmkus; 3asBka Ne 2021615879 ot
17.04.2021; 3aper. 02.07.2021.
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Ky, TJI€ OHH CMOTYT HarisiqHO M3y4aThb HEOOXOIWMBbIE TEMbl B MHTEPAKTUBHOM
¢dopmare, B yCIOBUSIX NPUOIMKEHHBIX K peaslbHBIM. [Ipy 3TOM TEXHOJOTHS Ha
TEKyIIMi MOMEHT He crmocoOHa MoMoub BceM Karteropusim nui, ¢ OB3, ogHako
«3TO TOJIBKO BOIIPOC BPEMEHM», TaK KaK OHA JUHAMHYHO Pa3BUBAETCH.

MeTtononorus. [IpeacraBneHs! pe3ynbTaTbl pa3pabOTK BUPTYaTbHOTO CHMY-
JSITOpa MO TEXHUYECKOMY OOCITY>KUBAHUIO NEPCOHAIBHBIX KOMIIBIOTEPOB Kak IMpH-
Mep MPUMEHEHHS] TEXHOJIOTUH BUPTYaJIbHOM peaJbHOCTH B MHKJIIO3UBHOM 00pa-
30BaHUU JIUI] C TIOJIHBIM WJIM YaCTUYHBIM MOpPaXEHUEM HIDKHUX KOHEYHOCTeH [8].
OCHOBHOH 11eNIbI0 pa3pabOTKU SIBISETCS IEMOHCTpAIUsl BO3MOXKHOCTEH HMMMeEp-
CHBHOH aBTOMAaTH3WPOBAHHOW BUPTYaJIbHON TPEHUPOBOYHOM CHCTEMBI KakK CIIO-
co0a MHTEPAKTUBHOTO BOCTIPUATHUSI HHPOPMAIIUU B 0COOOTO pelIeHHs 3a1auu 0e3-
OapbepHO 00pa30BaTEILHON CPEIBI IS CTYICHTOB-HHBATHIOB.

Pa3zpaboTka HampasieHa Ha moarotoBky juil ¢ OB3 kak crienuanucTos, 3a-
HUMAIOIUXCS COOPKOM, KOHPHUTypUpPOBaHHEM, KOHCYNbTAlMEd U TEXHUUYECKUM
o0cCITy’)KMBaHUEM KOMIUIEKTYIOIUX MepconanbHoro kommeiorepa (ITIK). Ota che-
pa eATeIbHOCTH XOPOIIO MOAXOAUT MaIOMOOWIIBHBIM JIIOASIM, TaK Kak pabora
OCYIIECTBIISIETCS BPYUHYIO, 0€3 HEOOXOMMOCTH B TIEPEMEIICHHH.

AKTyalnbHOCTh pa3pabOTaHHOIO CUMYJISITOpA BUPTYaJbHON PEalIbHOCTH IO
TEXHUYECKOMY OOCIY>KMBAaHUIO IMEPCOHATIBHBIX KOMIBIOTEPOB MOJITBEPKIACTCS
COBPEMEHHBIM TOJIXOJIOM CO3/IaHHsI MHHOBALIMOHHOTO PEUICHHsI, KOTOPOE B Jajlb-
HEWIIIeM MOKET CTaTh OJJHUM W3 OCHOBHBIX CIIOCOOOB OOyUEHHs CTYJICHTOB C Orpa-
HUYEHHBIMH BO3MOXXHOCTSIMHU 3/TOPOBBSI.

OOBEeKTOM HCCIIeIOBaHUS SIBISETCS TpoIllecCc OOYYEeHUS MO TEXHUYECKUM
CHEIHAIbHOCTSIM JIUL C OPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/I0POBbS C IOJHBIM
WJIM YaCTUYHBIM MOPaKEHUEM HIKHUX KOHEYHOCTEH.

[TpenMer uccnenoBaHus — CIIOCO0 BHEAPEHUSI UIMMEPCUBHOTO BHPTYalbHO-
ro CUMYJISITOpA MO TEXHUYECKOMY OOCITYXKUBAHUIO NEPCOHAIBHBIX KOMIIBIOTEPOB
B MHKJIIO3MBHOE 00pa3oBaHHE CTYAEHTOB C OTPAaHMYEHHBIMH BO3MOKHOCTSIMHU
310POBBSI.

PesyabTaTsl M 00cy:xkaeHne. BupryanbHas peallbHOCTb — 3TO TPEXMEPHBIN
MHp, CO3JIaHHBIH C MPUMEHEHHUEM KOMIBIOTEPHON TpaduKH, KOTOPBIA YEIOBEK
BOCTIPUHUMAET C UCIIOJIb30BAHUEM CIEIIUAIBHBIX YCTPOMCTB.

BupryaneHas peasbHOCTh MOMKET BO3AEHCTBOBATH HAa MHOTHE OpPraHbl
4yyBCTB 4enoBeka. Co3/laHHOE BUPTYalIbHOE MMPOCTPAHCTBO BOCIIPUHUMAETCS MaK-
CUMAJIbHO €CTECTBEHHBIM.

BupryanbHbple cUMyJISITOPBl BOCIPUHHUMAIOTCS B KayecTBE OCOOOM pa3HO-
BHJIHOCTH CpeacTBa 00ydeHus. Crenuain3upoBaHHbIe T (DOPMUPOBAHUS YICOHBIX
Y MPAKTUYECKUX HABBIKOB Y 00YYaIOIIUXCSI, CUMYJISITOPBI OTHOCSATCS K CPEACTBaM
po¢eCCHOHATFHON TMOATOTOBKH HApSIly ¢ TEXHUYECKHUMH CPEACTBAMH Iepeaadn
nH(poOpMaluY, TPOBEPKU 3HAHUN, CaMOOOYYEHHMs, a TaKXKe JONOJHUTEIbHBIM
KOMOMHHPOBAaHHBIM cpeAcTBaM oOyueHus. WX GyHKIHMOHATBbHO-TEXHUYECKOE
Ha3HauyeHHue, 0a30BbIE XapaKTEPUCTUKH U MIPaBHJIa MOATBEPHKACHUS COOTBETCTBUS
OIMCaHbI B COOTBETCTBYIOILIEM HAIIMOHAIBHOM CTaHIAPTeE.

[TpunIIMIT paGOTHI TPEHAXKEPOB C UCIOIB30BaHNE BUPTYaIBbHOW pPeaTbHOCTH
B OCHOBHOM 3aKJIFOUAeTCSl B aKTUBHOM IMPUMEHEHUH NPOrpaMMHO-aNNapaTHOTO
o0ecrneveHus, B KOTOPOM peaTn30BaHbl CUMYIIALIMU ClieHapueB. B3anMopeiicTBue
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C TPEHAXEPOM IIPOUCXOAMT C Ha OCHOBE CIIELIMAIIbHBIX YCTPONCTB: IIJIEMA BUPTY-
albHOM pPEaIbHOCTH, MAHUITYJIATOPOB, MEPYATOK-KOHTPOJIEPOB M BO3MOXKHBIM
JIOTIOJIHUTENIBHBIM 00OpYJIOBaHHEM, B 3aBUCHMOCTH OT KayecTBa CHUMYJIALIUU.
Tpenaxepbl B OOJIBLUIMHCTBE CIIPOEKTHPOBAHBI JJIsi pealu3aluu padoThl B TpeX
pexxumax: o0yueHue, TPEeHUPOBKaA, IK3aMEH.

Pexxrm o0ydueHHsI CUMYJIHPYET CUTYalnio, B KOTOPOH OymymiemMy paOOTHH-
Ky TpeOyeTcs BBIOJIHUTD psij AercTBuil. Cuctema GopMupyeT COOTBETCTBYIOIINE
MOJICKA3KH U COBETHI, KaK BBIMIOIHATH paboTy 0€30MacHO U MPaBUIIBHO.

PexxuM TpeHHpOBKM paccUUTaH Ha BBIIOJIHEHHE OOydaroluM TpeOyeMbIX
NEHCTBUI caMOCTOATENIbHO, O3 oKa3biBaeMol cucTeMoi momoni. B ciydae Ha-
pyuienus TpeboBaHMi 0€30MaCHOCTH, HEMPABMIIBHOM IOCIENOBATEIBHOCTU JEH-
CTBUH WJIM HEBEPHO BBHINOJHEHHOI'O 3aJlaHUsl CUCTEMa COOOIIMT 00 3TOM He3a-
MEUINTENBHO WM NIPOJEMOHCTPUPYET HEKOPPEKTHBIE AEUCTBHSI NIOCIIE BBIIIOJIHE-
HUS 3aJJaHusl.

WTOroBEIi peskuM MOJOOHBIX TPEHAKEPOB MOAPa3yMeBaeT MPOBEICHNE K-
3aMEHa, KOTOPBIM aHAJIOTUYEH PEXUMY TPEHUPOBKH, OJIHAKO B PE3YJIbTATE MTO3BO-
JSIeT ONPEAETUTh CTeNIEHh TOTOBHOCTH COTPYAHMKA K paborte. B cinyyae He cnaun
9K3aMeHa 00ydJaroImuiics OTIPaBISETCs Ha MEPENOATOTOBKY.

PaccmoTrpuM paspaboTaHHOE pelleHue MOoAXoJa K MHKIIO3UBHOMY 00pazo-
BaHuto ju1 ¢ OB3 B Buie UMMEPCUBHOIO BUPTYAIbHOI'O CUMYJISITOpA 10 TEXHU-
YeCcKOMY OO0CIIyKMBaHHIO NepcoHanbHbIX KommbioTepoB (TOIIK), amantupoBan-
HOT'O JJIsl KaTErOpUM CTYJEHTOB C OIPAaHUYEHHBIMH BO3MOYKHOCTSIMH 370POBbSI C
MIOJIHBIM MJIY YaCTUYHBIM MOPaKEHNEM HI)KHUX KOHEUHOCTEH.

Pa3paboranHas cucreMa BKIIIOYAET CIIEAYIOIINE OPraHn3alliOHHO-TEXHUYe-
CKHE MOJIyYJH, obecreunBaroniie GyHKINOHUPOBAHUE CHCTEMBI, KaXAbIi U3 KO-
TOPBIX OOBEAUHSACT MOJICUCTEMBI B COOTBETCTBUU C X HA3HAUEHUEM.

e Monayns BeneHus 0a3bl JaHHBIX:

— MOICUCTEMa aIMUHUCTPUPOBAHMS 0a3bl JAHHBIX;

— TIoJIcUCTeMa 00pabOTKH 3aIpPOCOB.

e Moayns oOydenust mposenenus padot mo TOIIK:

— MOZICUCTEMa MTOMOIIM TpH BbiNoaHeHuu padbot no TOIIK;

— IIOJICUCTEMA NIPEAOCTABICHNS JaHHBIX 110 KoMIuleKkTyommm [1K.

e Monaynb BeinonHenus padot no TOIIK:

— MOACUCTEMA KOHTPOJIS BBITOJIHIEMOI paboThI;

— MOZICKICTEMA CUMYJISILIMK peaTbHBIX 33/1a4, CBSA3aHHBIX ¢ o0cimyxuBanuem 11K;

~ TIOZICHCTEMA BBITIOTHEHUS pealIbHBIX JIelcTBHI TI0 oOcmykuBanuio [1K.

e Moaynb npoBepkH BbinosHeHHOH padoTs! o TOIIK:

— MOZICUCTEMA aHAJIN3a BBITOJIHEHHOH paboTHI;

— MOJICUCTEMA BBICTaBJICHUSI OLIEHKH T10 BBITIOJHEHHON paboTe;

e Moaynb (OpMUPOBaHHS OTUETA.

[Moxcucrema anmunuctpupoBanus 6asbl nanueix (bJl) mognepxuBaeT mpo-
1IECCHI YIIpaBIeHUs JaHHBIMH CUMYJISITOpa, oOecreunBas eJIOCTHOCTh U paboTo-
cnocoOHOCTh. PYHKIMOHATIBHOCTD MOJICUCTEMbI OCHOBBIBAETCSI HA TEXHOJOTHYe-
CKUX PEUICHUSX CUCTEMBbI yIpaBieHus: 0a30il JaHHBIX M TEXHUYECKUX periaMeH-
Tax B 00JacT paboT Mo XpaHEHHIO, 00PabOTKE U MPEIOCTABICHUS TAHHBIX TIOJIh-
30BaTeNIo.
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[Toncucrema 06pabOTKHM 3ampOCOB MpEeAHA3HAUYEHA MAJIsS BBITIOJHEHHS MPO-
meccoB padoTel ¢ bJl mo nHGpOPMAITMOHHOMY COJIEPKaHUI0, OPTAaHU3YET U YIIPaB-
JsieT npoueccamu goctyna k b1

[Toncucrema oMoty npu BeimonHeHnu padot o TOIIK npeanazHauena s
peanm3aIyy MpoIeccoB MO MPEI0CTaBIEHUIO TOJICKA30K MOJIb30BATENIO IO BUPTY-
ATHPHOMY B3aUMOJICHCTBHUIO ¢ 00BEKTaMHU M TEXHUYECKOMY o0cTyxuBaHuio [1K.

[Toncucrema mpemoctaBieHUs] AaHHBIX MO KomruiekTyromuM [1K mpegna-
3Ha4YeHa JUIsl 00yUYeHHUs CTYJEHTAa C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI
YCTPOUCTBY M ()YHKIIMOHUPOBAHHUIO cOocTaBHBIX yacTei [1K.

[ToncucTema KOHTpPOJISI BBIOTHSAEMOW pabOThI MpelHa3HaueHa Ui peaju-
3aIUU TIPOIIECCOB KOHTPOJIS BBITOJHEHHS PabOT IO TEXHHYECKOMY 0OCITYKUBAHHEO
[IK ans BU3yanbHOro 0TOOpa)XKeHHs poIecca BhIMOIHIEMBIX PabOT C COPOBOXK-
JAIOLIMMH CTaTycaMu ONPEIENICHHbIX 3a7a4, UMEIOIINX CTaTyC «BbInoIHEeHO» Uin
Hao00poT «He BHITIOTHEHOY.

[Toncucrema cUMyJISIUHN peajbHBIX 3a7ad, CBA3AHHBIX C OOCIY>KHBaHHEM
I1K, npennazHayeHa /Ui BHIMOJIHEHHS MTPOLIECCOB MO (POPMHUPOBAHUIO 33734 CTY-
JIEHTY C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0pOBbs 10 oOciyxkuBanuto I1K, oc-
HOBAHHBIX Ha CYLIECTBYIOIIUX >KM3HEHHBIX CUTYaIUsX, KOTOPblE MOTYT BO3HHK-
HYTh y CHIEIMATUCTa B OyIyIIeM MPH UCIIOIIHEHUHU paboyux 00s13aHHOCTEH.

[Toacucrema BBITIOTHEHUS pealbHBIX JAecTBUM 110 o0cyxuBanuto [1K mpen-
Ha3Ha4YeHa JJIA MOJAPOOHON CUMYJISIUU NEHCTBHIM COTPYJAHHKA CEPBUCHOTO IICH-
Tpa MpH MPOBEACHUN MacTepckux padort c [1K.

[Moxcucrema aHaNM3a BBITOJIHEHHOW pa0OTHI MpeAHA3HAYCHA IS peain3a-
LMY TIPOLIECCOB OIIEHKM KayecTBa BBIMOJIHEHUS pabOT MO TEXHUYECKOMY O00CIy-
xuBaHuto [1K, oCHOBaHHBIX B COOTBETCTBUH C 3aJI0’KEHHBIMU B cHcTeMe o0Opa3a-
MU BBITIOJTHEHHOM PaOOTHI M MOPSIKOM BBITIOJIHEHUS W TOJABEIEHUS PE3YIHTATOB
10 BBITIOJTHEHHOM paboTe.

[ToncucTema BBICTAaBIIEHHUSI OIEHKU IO BBHIMOJHEHHOW paboTe dopMupyer
OIICHKY TI0 OKOHYAHWHW BBHITIOJIHEHMSI BCEX JIEUCTBUI Ha OCHOBE COCTaBJIEHHOTO
OTYeTa IO BHINOJHEHHON paboTe, KOTOphIil (hopMupyeTcs B MOACUCTEME aHAIN3a
BBITIOJTHEHHON pa0oTHI.

Jst moapoOGHOTO OTpa)keHus: pabOThl BUPTYAJIbHOTO CHMYJISITOpa Co3laHa
0JI0OK-CcXeMa allrOpUTMa, Ha KOTOPOil JeMOHCTpHUpyeTcs: (PyHKUIHMOHAN MPOEKTa ¢
pacrpeneeHHbIMUA Ha pa3jInyHble MOJYJIH MOJCHUCTEMBI, BbI3bIBAIOIINUECS B IIPO-
11ecce BBITIOJIHEHUSI OCHOBHOT'O alirOpuTMa padboTsl (puc. 3).

Pa3paboTaHHbIil BUPTYyIBHBIA CUMYJISATOP UMEET CIAEAYIOIIYIO CTPYKTYPY:
pecypcamu, BBIIOIHSAIOMUMU padoTy, SBISIOTCS MpEmnoAaBaTed U CTYIEHTHI C
OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI, KOTOPHIE B MPOIECCe ACITEIHHOCTH
paboTaroT ¢ 0OBEKTAMH, UCTIOIL3YEMBIMH M MIPEOO0pa3yeMbIMU PAOOTOM IS TTOTyde-
HUS pe3ybTaTa, TAKMMHU KaK JaHHBIE O KOMIUIEKTYIOINX, [IIa0JIOH ISl COCTAaBJICHUS
oT4eTa IO BBITIOJIHEHHON paboTe W JCHCTBUS, COBEpIIaeMbIC TOJB30BATEIEM TPH
pabote cuMynsTopa. YIpaBieHUE U OCYIIECTBICHHUE KOHTPOJIS BBHIIOJIHEHHS PaboT
mo texHuueckoMmy oOcmyxuBanuto [1IK ocyrecTBisercs crenuaibHOM CHCTEMOH,
aHAJIM3UPYIOLIEH paboTy MO CreIUAIbHBIM KPUTEPHUSIM, UTO Ha BbIXO/E 0OecreunBa-
€T BBITIOJTHEHHYIO PadOTy C OIIEHOYHOM BEIOMOCTBIO TI0 Hel. Brimeonucannble 1aH-
HBIE YKa3aHbl B KOHTEKCTHOM quarpamme (puc. 4).
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Taxoke cipoekTUpoBaHa AMarpaMma MpeLeaeHToB (puc. 5) Ui AeMOHCTpa-
U GYHKIMOHAIHHON YaCTH BUPTYaJIHHOTO CUMYJISITOPA CHEIHAIICTA 10 TEXHU-
YecKOMY OOCITYKMBaHHUIO MEPCOHAIbHBIX KOMIIBIOTEPOB, CyOBEKTOB, a UMEHHO
CTYAECHTOB C OTPAaHUYECHHBIMM BO3MOYKHOCTSAMH 310POBbS W IIPENOAABATEIICH,
HMEIOIINX BO3MOXHOCTh MPOU3BOJUTH B3aUMOACHUCTBUS, U, COOCTBEHHO, MpOLIeC-
COB M TOCJIEIOBATEIHHOCTEH MPOIIECCOB BBIMOIHEHHS (DYHKIMNA OMpeIeIeHHBIMU

cyonbekTamu [9-14].
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Figure 3. Block diagram of the algorithm of the immersive virtual simulator

B ummepcuBaOM BHpTyansHOM cumynsitope o TOIIK pa3zpabotano nBa 3ana-
HUSL 7151 BBITIOJTHEHUS CTYACHTOM. [lepBoe MOCBAIIEHO N3YUSHHIO KOMIUIEKTYIOIINX
KOMITBIOTEPA, TJI€ CTYICHTY C OTPaHMYEHHBIMH BO3MOXHOCTSIMHU 3[IOPOBBSI HEOO-
xouMo pazoopats [1K v MOJI0KUTh KOMIUIEKTYIONIHE B COOTBETCTBYIOITHH SIITHK
C OINKCaHUEM KOMIUIEKTYIOIIero. BTopoe 3amanue mocBAIIEHO CUMYIIALUN pado-
gero mporecca. O0ydJaromemycss HeoOX0IUMO BEIOpaTh 3aka3 u codpats [1K u3
CIHUCKa KOMIUIEKTYIOIMX, BBIIABAEMBIX B COOTBETCTBUU C BHIOPAHHBIM 3aJaHHEM.
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IIpy BBINOJHEHUM KaXJOrO 3aJaHUS CHCTEMa aHAJIWU3HUPYET BBINOJIHSIEMbIE NEH-
CTBHSI ¥ (PUKCHPYET BO3HUKAIOUIME B Tporecce padoTsl ommbOku [15; 16]. IIpo-
LIeCChI BBIIIOJIHEHNUS 3aaHNi U300paxkeHbl Ha puc. 6—9.

BaxxHO mOHMMATH 11€TECO00Pa3HOCTh Pa3paOdOTKH MMMEPCHUBHOTO BUPTY-
aJIBHOTO CUMYJIAITOpA, a TAaK)K€ aJalTallud CUCTEMBI B3aMMOJIEHCTBUS C BUPTY-
QJIBHOM CPENoii, YTOOBI JIFOAHN C OTPAaHMYECHHBIMH BO3MOXXHOCTSIMH 3I0POBBSI MOT-
71 OecrpensITCTBEHHO paboTaTh ¢ CUMYJISTOPOM M HAaXOAUTHCS B peaIUCTHUYHON
paboueit ooctaHoBke. IlepeMenienre nonbp30BaTeNsl PEAIU30BAHO C UCIOJb30Ba-
HUEM TEJIETOPTALNH, YTO UCKIF0YAET BO3MOXKHOCTD IIEPEMEIICHNS HOTaMH, a UH-
Tepdeiic TarenbHO NMPopaboTaH W MHTYUTHBHO MOHSTEH, YTOOBI CTYACHT JIETKO
CIPABJISUICS C MOCTABJIECHHBIMU 33/1a4aMU U 00yyasics MpUHIUIAaM paboThl Crenu-
IMCTa TI0 TEXHHUYECKOMY OOCITYy>)KHBaHHUIO MEPCOHAIBFHBIX KOMITBIOTEPOB Ha OC-
HOBE BU3yaJlU3alluii U COBETOB CUCTEMHI [17].

Kputepuu oueHku YposHu
BbINOAHEHHOW paboTel | NONb30BaTENbLCKOrO
no TONK Aoctyna
[laHHble 0 KomnaekTylowmx MK PesynbTatbl BbanﬂHeHN?i paboTbl
> ' B BUAE OTYETA C OUEHKOM
WabnoH ana oTuETa NO BLINOAHEHHOM paboTe [eATenbHoCTb UMMEpPCHBHOTO EEE——
BUPTYanbHoro cumynatopa no TOMK
[eiicTBuA cTyaeHTa-uHBanuaa no TOMK EEEEE——
— ¥ AOD BeinonHeHHas pabora
MNpenogasarens CryaeHT-uHBaNMA
cneuaucumMnAuH cekTopa «MHPopMaLMOHHbIe
TEXHONO MU»
Y3EN: A0 3ArONI0BOK: [ eaTenbHoCTb UMMEPCUBHOM BUPTYanbHOro cumynatopa no TOMK HOMEP: 1

Puc. 4. KoHTekcTHas guarpamma cumynsatopa BP no TOMK
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Figure 4. Context diagram of the VR simulator for personal computer maintenance
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Figure 5. The diagram of the use cases of the VR simulator for personal computer maintenance
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Puc. 7. MNMpouecc paszbopku MK ¢ noMoLLbio oTBEPTKN
Figure 7. The process of disassembling a PC with a screwdriver

Puc. 8. CueHa BTOpOro 3afgaHus ¢ CUMynsaLumei peannucTniHom paboTbl
Figure 8. The scene of the second task with a simulation of realistic work

Puc. 9. 3anyck MK no okoH4YaHUK BbINOIHEHUS paboT
Figure 9. Starting the PC at the end of the work

Taxum 06pa3zom, pa3pabOTaHHbII BUPTYaIbHbIH CUMYJISTOP MO3BOJIAET 00Y-
YUTh NPHUKJIAJAHBIM 3HAHUAM CIELUAINCTA [0 TEXHUYECKOMY OOCITyKUBAHHUIO I1Ep-
COHAJIbHBIX KOMIBIOTEPOB OJIarofapsi UMMEPCUBHOW TEXHOJIOTUU IOTPYKEHUS,
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YTO TO3BOJIIET BOBJIEYb B KOM(OPTHYIO pabouyio cpely M MOBBICUTh MHTEpPEC
CTYJ€HTa C OTPaHMYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbSl K 00Y4YEHHIO BHIOpAaHHOM
TEXHUUYECKOM CIIELNaIbHOCTH.

3akiarouyenue. TeXHOIOTHSI UMMEPCUBHOTO MOTPYKEHUS YEJIOBEKA B BUPTY-
JIbHYIO0 Cpely HaOupaeT MOMyJSIpHOCTh, TaK KaK MOKa3bIBaeT OTIMYHBIC PE3YIib-
TaThl MOCJIE MPUMEHEHUS B Pa3IMYHbIX cepax >KU3HENEATEIbHOCTH 4YeJIOBEKa.
B HacTosmee BpeMs BHUpTyaibHas pPEaJbHOCTb IMPEAAraeT peLIeHMs Ul JIUL]
C OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbsl, @ UMEHHO Pa3BJIEKaTENIbHbIE UTPHI
B KOM(OPTHOH U alaTUPOBAHHOM BUPTYalbHOH cpesie, CUMYJIISIMU C pa3IuyHbI-
MU CUTYallHsSIMA U OKPY)KEHHEM sl JiedeHus (poduil n peadmimTanuy Jroaei ¢
VMHBAJIUJIHOCTBIO, CUCTEMBI BUPTyaJIM3allM CEHCOPHON M MBIIIEYHON aKTHUBHOCTH
JUIsL aKTUBU3AL[UM HEPBHOM CHCTEMBI MTapaJIn30BaHHBIX JIIOIEH.

Hcnonb3ys ycnex NpUMEHEHHs] MHHOBAI[MOHHOTO pEIIeHUs] KaK Croco0 BU-
3yaJln3allud B pa3BICKaTEIbHOW M MEIUIUHCKOM cepax, a Takke pa3paboTaH-
HBIM BUPTYaJbHBIA CUMYJATOP Ul JEMOHCTPALMM BO3MOXHOCTEH IPUMEHEHUS
BUPTYaJIbHOW PEaTbHOCTH B HHKIIIO3MBHOM 00pa30BaHUH, MOYKHO MPEIIIOTIO0KHTH,
YTO NPUMEHEHHE TEXHOJOIMHM BUPTYAJIbHOM pealbHOCTH B OOYYEHHMH CTYJICHTOB
C OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBS BECbMa d(PPEKTHBHO.
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AunHoTammst. /Ipodnema u yenv. AHAITN3 UccnenoBaHui yueHbIx u3 [1IBeiinapuy, ['epmanuy,
Hopeerun, ABcTpanmu U Apyrux CTpaH MOKa3aj, YTO IMOATOTOBKA OyayIMX MEIaroroB Mpeaoa-
raet (opMHpPOBAaHNE KOMIICTCHIMH O pa3pabOTKe MPOrpaMMHBIX CPEICTB PA3IMYHOTO Ha3Hade-
HIS, TPOEKTHPOBAHNE aBTOMATHU3MPOBAHHBIX CUCTEM JUIS YIIPABICHUS PEATbHBIMUA OOBEKTaMH.
Pa3BuTHE COOTBETCTBYIOUIMX Ka4eCTB B YCIIOBHUSAX BBICIIErO 0OPa30BaHUs OCJIOKHAETCS PAIOM
Ipo0IeM Pa3IUYHOTO XapakTepa. ABTOPHI MPEIaraloT Al COBEPIICHCTBOBAHUS OATOTOBKH Oy-
IYIHX CHEIMAINCTOB OPraHU30BBIBATH POCKTHYIO IESTEILHOCTD CTYICHTOB 0 CO3IAHHIO THAIIO-
rOBBIX Nporpamm (yueOHbIX 60TOB). Memoodonoeus. 1IpoekTHoe 00yueHne npumeHsiercs 1 Qop-
MHPOBaHUS KOMIIETEHIMII B 00JIaCTH MH(OPMATH3aUK 00pa30BaHusl, OTyYeHHs] BOCTPEOOBAaHHBIX
soft skills, crutouenns komekriBa. KoHCTpynpoBaHue 4aT-00Ta MPOMCXOAUT B KOMAaHIHOH padoTe.
B skcniepumente ObutH 3azeiictBoBanbl 43 crynenta CeBepo-KaBkasckoro ¢enepalbHOrO YHUBEP-
cutera 1o HanpasieHuro 44.03.05 «llegarormueckoe oOpa3oBaHue ¢ ABYMs IPO(UIIMH TTOATOTOB-
Kkm». OneHKa KadecTBa 00pa30BaTeNbHBIX PE3YIBTAaTOB BHIIOIHEHA C TIOMOIIBIO aBTOPCKOTO TECTH-
poBanus w3 10 3aaHuil («3a4TCHOM/«HE 3a4TeHO). [IJIs1 YCTAaHOBJICHUS! CTATUCTHYECKH JIOCTOBEP-
HBIX Pa3NIM4Wid HCTIONB30BaH kputepuid duepa. Pesynomampt. CTYIEHTBI H3YYad CEPBUCHI TSI
CO3J/IaHHS YaT-00TOB, AHAITM3UPOBAIIM TUIAKTHICCKUI TIOTEHITHA U (DYHKIIMOHATBLHBIE BO3MOYKHO-
CTH TIONYYeHHBIX TPOTPamMM, MPUMEHITH MX VTS pelieHrs npoOiieM. BBIBICHBI CTaTHCTHYUECKH
JOCTOBEPHBIC Pa3INuMsl B U3MCHECHHSX, MPOM3OIICIINX B CHCTEME, M0 Ka4ecTBY MPoeCCHOHATb-
HOM ToaroToBkH. OMicanbl 0COOCHHOCTH MPEJICTABICHHOTO BapUaHTa OpraHU3alluK y4eOHOU aes-
TEIHFHOCTH TI0 CO3IAHMIO YaT-00TOB: paboTa B KOMaHJE, HCIIONB30BAaHME MIA0IOHOB U CLICHAPHCB,
BBIOOD TEM TPOEKTOB. 3axnouerue. CHOpMYITUPOBAHEI IIPOOIEMHBIC BOIIPOCH], OTBETHI Ha KOTOPBIE
TIO3BOJISIIOT ONPEJIEUTh HAMPaBIIeHUs paOOThI IO KOHCTPYHUPOBAHUIO 4aT-00TOB: 00CYKICHHE LEIN
pa3paboTKH U TUIIAKTHYECKOMH 11eJTH, IPUMEHEHHE OJIOKOB ¥ JICHCTBHI, MOJICTIMPOBAHUE CIICHAPUCB
B3aMMOJICHCTBUS U T. [I.

KatoueBble cji0Ba: HHPOpMAIMOHHBIC TEXHOJIOTHH, 00pa3oBaHUe, MPOCKTHOE 00yUYCHHE,
JUAIIOTOBast IPOrpaMMa, IPOPECCHOHATHPHO OPUEHTUPOBAHHAS KOMMYHHKAIIHSI, KOHCTPYKTOP
JaT-00TOB
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Abstract. Problem and goal. The training of future teachers in the field of education
involves the formation of competencies in the development of software for various purposes,
the design of automated control systems for real objects. The development of relevant quali-
ties in the conditions of higher education is complicated by a number of problems of various
nature. The authors suggest to improve the training of future specialists to organize project
activities of students to create dialogue programs (training bots). Methodology. Project-based
training is used for the formation of competencies in the field for informatization of educa-
tion, obtaining in-demand soft skills, team building. The construction of a chatbot takes place
in teamwork. The experiment involved 43 students of the North Caucasus Federal University
in the direction of training 44.03.05 “Pedagogical Education with Two Training Profiles.”
The assessment of the quality of educational results was carried out using the author's testing
of 10 tasks (“credited”/“not credited”). Fischer's criterion was used to establish statistically
significant differences. Results. Students studied the services for creating chatbots, the di-
dactic potential and functionality of the received programs, used them to solve problems. Sta-
tistically significant differences were revealed in the changes that occurred in the system in
terms of the quality of vocational training. The features of the presented variant of the organi-
zation of educational activities for the creation of chatbots are described: teamwork, the use of
templates and scripts, and the choice of project topics. Conclusion. Problematic questions are
formulated, the answers to which allow us to determine the directions of work on the con-
struction of chatbots: discussion of the development goal and didactic goal, the use of blocks
and actions, modeling interaction scenarios, etc.
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fessionally-oriented communication, chatbot constructor

Avrticle history: received 10 February 2022; revised 15 April 2022; accepted 17 May 2022.

For citation: Zenkina SV, Gerasimova EK, Fedoseeva MV. The organization of edu-
cational-project activities of students to create chatbots as a condition for training of future
teachers. RUDN Journal of Informatization in Education. 2022;19(3):224-238. (In Russ.)
http://doi.org/10.22363/2312-8631-2022-19-3-224-238

I'OTOBHOCTbB IIEJATOI'OB K MTHOOPMATU3 AL 225


https://orcid.org/0000-0001-8458-4426
https://orcid.org/0000-0003-3758-8533
https://orcid.org/0000-0002-0421-0078

Zenkina S.V., Gerasimova E.K., Fedoseeva M.V. RUDN Journal of Informatization in Education. 2022;19(3):224-238

IIpob6aema u nean. Pexomengamuu FOHECKO 06 sTnyeckux acrexkrax uc-
KYCCTBEHHOTO MHTEIJICKTa — TO HAOOp MPUHIIUIIOB Pa3paOOTKU U MPUMEHEHHUS
COOTBETCTBYIOIINX CUCTEM, OPUCHTUPOBAHHBIX HA TO, YTOOBI MaKCUMAITLHO 3 dek-
TUBHO UCIIOJIb30BaTh MPEUMYIIECTBA, KOTOPHIE OHU MPEIOCTABISIOT OOIIECTRY,
Y COKPATUTh PUCKH, CBA3AHHBIE C TAKUMHU TEXHOIOTHAMHU'. DTH MPUHIHUIIBI BO
MHOTOM COBIIQJIAlOT C TMOJOKEeHUsIMH «HammoHaneHO#M CTpaTeruu pa3BUTHS HC-
KYCCTBEHHOT0 MHTeJIIeKTa Ha nepuos 10 2030 r.»?%, npunsToii B Poccun B 2019 1.

ITon uckyccTtBeHHbIM uHTeIiekTOM A. ®encrax, T. Apayxo, 2.JI. Jlao
W JIp. TpeJIaraloT MOHUMATh HH(POPMAIIMOHHBIE CHCTEMBI, 00JIaIaloNIue ClIeIy-
IOIIMMU XapakTepucTukamu [1]:

— TOJJIEPKUBAIOT BO3MOXKHOCTH 00pabaThiBaTh JaHHBIE METOJAAMH, MAKCH-
MaJbHO MPHUOIMKEHHBIMHU T10 aJITOPUTMAM K Pa3yMHOMY TOBEJICHUIO;

— COZIepIKaT TaKWe acleKThl, KaK pacCykKiaeHne, 00yueHue, pacro3HaHue, mpo-
THO3MPOBaHUE, MIIAHUPOBAHUE U KOHTPOJIb.

K nomoOHbIM crcTeMaM, COTJIaCHO YKa3aHHBIM MEKIYyHapOJIHBIM PEKOMEH-
narusiM, oTHocsaTest 1 4aT-00Tel. C. Canpe, C. @eppapo, C. Kamnbemr u X. [ao
Ha 3KCIIEPUMEHTAJIbHBIX JaHHBIX JI0KA3bIBAIOT, YTO B pE3yJbTaTe aBTOMATU3ALIUU
nporiecca padoThl C KIMEHTaMH TOCIEAHUE aKTUBHEE O0OpaIaroTcs K CepBHCAM
KOMITaHUW Yepe3 4aT-00T Wiu poOOTH3MPOBAHHYIO MOAJACPXKKY Ha cailte [2].
1O. Caanna, A. byaxup, M. ben Axmen mpoBOAST albTEPHATUBHOE UCCIIEIOBAHUE
[0 aHAJIM3y YaCTOThI UCIOIb30BAHUS CTYJEHTAMU MECCEHIKEPOB B COLIMAIIBHBIX
ceTsix B oOpazoBatenbHbIX 1esix [3]. [lo BeIBogaM 00enX Hay4YHBIX TPYMIL, Mpe-
CTAaBUTEIM COBPEMEHHOT'O TOKOJICHHS MPEANOYNTAIOT UMEHHO 3TH CIOCOOBI 00-
palieHus AJis TOdy4YeHUs] KOHCYJbTAllMU, BBIOOpa YCIyTH, OpraHu3aiuu mpogdec-
CHOHAJIPHO OPMEHTHPOBAHHON KOMMYHUKAITHH.

C. Connc, C. Deppapo, C. Komnbenn u X. [lao paccMaTpuBarOT OIBIT
Chatim.io, T/1e KOMIIaHUS BHEAPSIET 4aT-O0THI I CATOB KaK MPH ITOMOIIH I11a0-
JIOHOB CIIEHapHUEB, TaK U HA OCHOBE MHMBUIYAJIbHBIX IPOrPaMMHBIX pelieHui [2].
E.B. Illupunkunoii, b.III. Co6upoBbIM ONMUCAaHbI BO3MOXXHOCTH 4aT-00Ta, MOJ-
JEPKUBAIOIIET0 pabOTy CTaHIMKM TEeXHUUYECKOro oOciykuBaHusi B Poccun u Ka-
3aXCTaHe, KOTOPbI OTHPABIISIET €KETHEBHBIE OTUYETHI IO OCHOBHBIM MOKA3aTelIsAM,
MH(OPMUPYET O KPUTHUUECKUX CUTYAlUSAX MPU B3aUMOICHCTBUM (IIPOIYIIEHHBIH
3BOHOK, TUIOXasl OIICHKA, HeoOpaboTaHHas 3asBKa, HAPYIICHHE MPaB JOCTYyMA) [4].

B ob6mem ciyyae B3auMoJeHCTBHE UellOBEKa M 4aT-00Ta NOIKHO OBITh
HAMpaBJIEHO Ha pealn3alnuio Tex 1eneit, koropeie OOH ompenenuna B kauecTBe
MPUOPUTETOB YCTOHYMBOTO pa3BUTHUs [S]: MOAAEpKKA 3I0pOBOTO 00pa3a KU3HH,
Ka4eCTBEHHOTO 00pa30BaHUs, TEHIEPHOTO PaBEHCTBA, JOCTYINa K COBPEMEH-
HBIM MCTOYHHKAM DHEPTHH, PAIMOHATBHBIX MOJIEICH MOTPeOICHHSI U TIPOU3BO/I-
CTBa U T. 1.

! Mpoekr «PexoMeHanuK 00 STMYECKHX ACIEKTaX MCKYCCTBEHHOro mHTemekTa». URL:
https://d-russia.ru/wp-content/uploads/2021/11/unesco_ai_etic_16-11-2021.pdf (mata oGpamieHus:
25.02.2022).

2 Vkas Ipesunenta P® or 10 oxra6ps 2019 1. Ne 490 «O pa3BUTHU HCKYCCTBEHHOIO UHTE-
nekra B Poccuiickoit @eneparmu». URL: https://www.garant.ru/products/ipo/prime/doc/72738946/
(mata obpamenus: 28.02.2022).
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M. Mareoc-Canuec, A.C. Meno, JI.C. branko u A.M.®. I'apcust onpene-
JSIOT, 4TO TIpH (HOPMUPOBAHUHM E€IUHOTO HHU(PPOBOrO 00pPa30BATEIHLHOTO IMPO-
CTpaHCTBa, BaXKHBIM (DAKTOPOM SIBIISIETCSI aBTOMAaTHU3allMs POIEeCCOB 0OMEHa UH-
dbopmarueii [6].

E.B. Co6onesa, T.H. CyBopoBa, C.B. 3enkuna, M.1. bouapoB 000CHOBBI-
BAaIOT CYILECTBOBaHUE OOBEKTHBHON HEOOXOAMMOCTH B MOATOTOBKE BBHICOKOKBA-
JTUQPUITMPOBAHHBIX CIIEIUATUCTOB, CHOCOOHBIX KOHTPOJIUPOBATh M YIIPABIATH MPO-
1eccaMyd OOMEHa JJaHHBIMU MEXJIy I0JIb30BaTENsIMU B BUPTYaJIbHOU Cpejie B3au-
Mozaeticteus [7]. [ToaToMy aBTOMaTu3ammsi 0OpabOTKU U paclio3HaBaHUS COOOIIe-
HUH SBIISIETCS JIOTUYHBIM U HEOOXOJIMMBIM ITAloOM JaJbHEUIIEH 1UupOBU3AIIH
paboTel o6pasoBaresnpbHOTO yupexkaeHus. B pabore 0. Caagna, A. byaxwup,
M. ben Axmen onucaH BapUaHT OpraHU3alMK IIPOEKTHOM NEATEIbHOCTH CTY/IECH-
TOB IO pa3pabOTKe MHTEIUIEKTYaJbHOTO 4YaT-00Ta Jisi aBTOMAaTH3alMu OOMEHa
nndopmanueii B chepe ycayr [3]. C. Bommbnn, k. [naiinep, . Ju Mutpw,
Jx. Betimmux, M. Puttoeprep u X. JIpakciep npeacTaBisioT HOoApOoOHBIN aHAN3
OHJIAaliH-PECypCOB JJisi aBTOMATHU3allMu OoOMeHa HMHpOpMaluend Mexay y4acTHH-
KaMU CETEBOT0 B3aUMOJICUCTBUS, CO3AaHUs AUAIOTOBBIX Iporpamm [8].

Yar-60T1s1, o MHeHHIO J. Backec-Kano, C. Menryans-Anapec u 3. Jlonec-
Menecec, 0JHO U3 TEPCIEKTUBHBIX HAMPABICHUN pa3BUTHS WHGOPMAIMOHHBIX
TEeXHONOTHH [9]. DTH AMamoroBbIe MPOTPaMMBI CIIOCOOHBI 00pabaThHIBATH €CTe-
CTBEHHBIH fA3BIK WM MpejylaraTb OTBETHI Ha BOIPOCHI NoJib3oBarenel. [locnennue,
OJIHAKO, HE BCErja MpUXOJAAT B BUJAE TeKCTa. VIHOTa OHM MpEeACTaBIAIOT cOOOM
KOHKpPETHbIE NEeNUCTBUS: JeMOHCTpauus (HOTO/BUAEO MO 3aMpocy IMOIb30BaTes,
COBEpUICHHE MMOKYIKH, HA3HAYE€HHUE BCTPEYH U T. 1.

C. Bomnbny, k. Hnaiinep, . du Mutpu, [Ix. Beitanux, M. Purr6eprep
u X. Jlpakciep ucciaeayroT pa3BUTHE TEXHOJIOTUH pa3padoTKu 4aT-00ToB [8]. OHuM
3aKJIIOYalOT, YTO MHOTHE MEXTyHApOIHbIe KOMIIaHUHU 3armyckatoT API-untepdeiicsr,
MO3BOJISIOMIKME OpeH/IaM alanTUPOBATh U HCIOJNb30BaTh OOTOB B CBOUX MECCEH-
JoKepax auis obmienus ¢ knueHTamu. [lo BeiBogam M.H. Yamnaesa, ecTh eiie ogHa
00JacTh, B KOTOPOH 4aT-00THI MOTYT UMETh OTPOMHBIN MOTEHIHAI, — 3TO 00pa30-
Banue [10]. A.C. byauukosa, O.C. babeHnkoBa paccMaTpuBarOT MpPOOJIEMBI, CBS-
3aHHBIE C BKJIIOYEHHEM CHUCTEM MCKYCCTBEHHOI'O MHTEIIJIEKTA B BOCHHUTATEIbHYIO
u obpazoBatenbHyto chepsl [11]. J. Jxexcon u A. JI3TOM U3y4aroT BONpOCHI, Ka-
carolrecsl yTOYHEHHsI MECTa U POJIM UCKYCCTBEHHOI'O MHTEJUIEKTA, €r0 TUAAKTH-
YecKoro noreHnuana [12].

9. Backec-Kano, C. Menryans-Annpec u 3. Jlonec-MeHecec oTMedaroT
IUTFOCHI ¥ MHUHYCBHI IPUMEHEHUs B €-learning pasnmuuHbIX BHIOB UCKYCCTBEHHOTO
WHTEJJIEKTa (HalmpuMep, MHTEPHET Belled, aBaTaphl, 4aT-00ThI, KOHCTPYKTOPHI
WHIWBHIYAIbHBIX MapmpyToB U T. A.) [9]. H.M. YanaeB nmpeanaraet peain30Bbl-
BaTh MOJOOHBIE MOJIENH B paMKaX MPOEKTHOH, HAyYHO-UCCIIEOBATENbCKON Aes-
tenbHOCTH cTyaeHTOB [10]. [IpoekTHoe oOyuenue, kak omnpenensoT E.B. Cobo-
nesa, T.H. CyBopoBa, C.B. 3enkuna, E.K. I'epacumoBa, opueHTHpOBaHO Ha pac-
KPBITHE JIMYHOCTH 00yYaromierocs, NoAIep)KKy HHTepeca K y4eOHO! NesaTeNTbHOCTH,
pa3BUTHE MHTEIUICKTYaJIbHBIX, TBOPUYECKUX CIIOCOOHOCTEH B NMPOLECCE PELICHUS
Kakou-1moo npoodsemsi [13].

Wrak, cymecTtByeT 00beKTUBHAsI HEOOXOJUMOCTh JIOMOJHUTEIBHOTO U3y4de-
HUS BOIIPOCOB Pa3pabOTKH W MPUMEHEHHS 4aT-00TOB /I aKTHBU3aMH WHOOP-
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MalMOHHOTO B3aUMOJICHCTBUS MEXKIY YYaCTHUKaMH JAUIAKTUYECKOTO IMpoLecca B
COBpPEMEHHOU oOpa3oBaTenbHOU cpene [14]. AKTyanbHOCTh MpejjiaraeMoro Ha-
MIPaBJICHUS COBEPIICHCTBOBAHUS MOATOTOBKH OYIYyIIUX CHELHAIUCTOB 00YCIIOB-
JieHa ¥ TeM, YTO OPHEHTalUs MPOILECCOB TpaHC(HOPMAIIUHU BHICIIETO0 0OPa30BaAHUS
npenmnonaraer (OpMUPOBAHHE HOBOW MOJIENH YMPABICHUS, YUYUTHIBAIOIICH TIIO-
Oanu3alMOHHbBIE MPOLECCHl KaK BO BHEHIIHEIKOHOMHUYECKOH NESATEIbHOCTH, TaK U
B TEXHOJIOTMYECKOM acreKTe HU(ppoBU3aLK 00IIeCTBA.

AHam3 MepeyrciieHHBIX HAayYHBIX TPYJOB IO3BOJISIET BBISBHTH HPOOJIEMY,
CBSI3aHHYIO C HEOOXOJUMOCTBIO JOMOJIHUTEIBHOIO U3yUEHHUS BOIIPOCOB Pa3BUTHUS
y CTYAEHTOB HarpasiieHHs] noArotoBku «llenarornyeckoe oOpa3oBaHue BOCTpe-
OOBaHHBIX IU(POBBHIX KOMIIETEHIMI». B cTarhe mpencTaBieHO HCCIeIOBaHUE,
HaIpaBJIeHHOE Ha 000CHOBAHHWE OpPraHU3alUU Y4eOHO-IIPOEKTHON NEATEIbHOCTH
OyIylIuX MeJaroroB MpH CO3/IaHUU 4aT-00TOB KaK Ba’KHOTO YCJIOBHSI MOBBIIICHUS
KauecTBa MX MOJTOTOBKHU.

MeTtonoaorusi. B mporecce npoekTUpoBaHHUs U pa3padOTKU AMAJIOTOBBIX
MIPOrpaMM BCE€ YHYACTHUKU JUJAKTUYECKOTO MPOLECca BOBIEKAIOTCS B pa3IHyuHbIe
BUJIbI ACSTENLHOCTH (II03HABATENIbHYI0, MHHOBALIMOHHYIO, KOJJIEKTUBHYIO U T. I1.).
B mpencraBneHHOM HCCIEIOBAHUU TPYIIIOBOE BBIOJIHEHHUE MPOEKTOB M KOH-
CTPYUpPOBaHUE YaT-OOTOB MO3BOJSIET 00ECIICUNBATh MAaKCUMAIbHO () (PEeKTHBHBIC
ycnoBus Uit (POPMUPOBAHHS KOMIETECHIIMH Oy IyIINX MEeIaroroB, pa3BUTHS BOC-
TpeboBaHHBIX Soft skills, momydyenus onbita Koymadopanuu. [Ipu 3TOM TpoeKTHOE
o0ydeHue OJTHOBPEMEHHO paccMaTpHUBAeTCs M KaK TEXHOJIOTUS MPUOOpETeHus: HO-
BbIX 3HAHHI U KOMIIETCHIIUH, U KaK TEXHOJIOTUS CIJIOYECHHUSI KOJIICKTHBA.

[Tpu BBIOOpPE MpOrpaMMHOIO CpeAcTBa AJIs CO3JaHUsl 4yaT-00TOB ObUI Mpo-
aHAJIM3UPOBAH MEXTYHAPOIHBIHN OIBIT UCIOJIL30BAHUS HelpoceTell B 00pa30BaHuH,
3nopoBbecoepexennn. b.C. [Nopsiukun, J[.A. Tannuuit, B.C. Lanwuii, B.B. bypai-
HukoB, T.IO. KpyToB oTmeuaror, 4ro 4yaT-O00THI PAa3IMYAOTCS MO CJIOXKHOCTH.
CrnoxHble yaT-00THl YMEIOT 3allOMMHATh OTBETHI IMOJIb30BaTENIEeH M YUMTbCS Ha
Hux [15]. s paGoThl Takux 4aT-O00TOB HY)KE€H MCKYCCTBEHHBIM WHTEJUICKT, H,
KaK MpaBUJIO, UX CO3/Ial0T MPOrPaMMHUCTHL. ECTh MPOCThIE alrOpUTMBI — OHH MO-
T'YT BBIBECTH MH(POPMAIIUIO T10 3alIpOCy WA OTBETUTH Ha BOIPOCHI MOJIb30BATENS,
ecJIi Te BXOAAT B 6a3y naHHbIX. Ecnu orBera B 6a3e HET, TO poOOT mepeHanpas-
JsieT K MeHekepy. Takux O0TOB 4acTo COOMPAIOT CaMOCTOSITENILHO C MTOMOIIBIO
KOHCTPYKTOpOB. MccnenoBarenn yka3blBaloT, UTO pa3paboTKy yaT-00Ta HE BCeraa
CTOMT HauuHaTh ¢ noucka |T-cneumanucra. Ilo ux BbIBOJAM, cHadajga Hy>KHO
CMOJIETMPOBATh pelleHue (B TOM YHclie U y4eOHOro Ha3HadyeHHs). DTO yAOOHO
JieNiaTh Ha OHJIAMH-JJ0CKaX WM MPH MOMOIIY KOHCTPYKTOpA IUAIOroB.

C. Bomnenm, Jlx. naiinep, . Ju Mutpu, k. Beiimux, M. PuttGeprep
u X. Jlpakciep OTMEUAIOT, YTO IKCIIEPUMEHTHI MO0 CO3JaHUI0 0OTOB-KOHCYJIbTaH-
TOB B IICUXOJIOTO-TIeAarornyeckux obnactsax Beayres 6onee 10 net [8]. DToT TpeHx,
no muenuto I1. Auku, A. bycramam u P.A. bytoHr, 3HaUUTEIbHO YCHIWIICS B IO-
cinennue ronel [16]. B UNTO FOHECKO wu3yuarT cBOWCTBA U JAMIAKTUUYECKUE
BO3MOXHOCTH O0Ta-TicuxoTeparieBTa Woebot, gar-6ota a1t moapoctkoB Roo (crpo-
extupoBaHHOTO opranu3anueit Planned Parenthood), Sophie Bot (pazpaborannoro
B Kennn)®. ABTOpBI OIICHIBAIOT 00pa30BATENbHbIN OTEHIHAT 6OTAa-KOHCY/IbTAHTA

3 Uckyccrennslii untemtekr or FOHECKO u «BKoHTaKTe» MOMOKET MOAPOCTKAM Pa3o-
Opartbcs B Bonpocax (usuonorud u otHommenuii. URL: https://iz.ru/1069624/2020-10-05/iskusstvennyi-
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DIH, MEepBOM IHAIOrOBOM MpOTrpaMMbl Ha pycckoM s3bike. H.A. YcoinbiieBa yka-
3bIBA€T, YTO BAXKHBIM UMIYJIbC MO peaTu3allu Uael HCKYCCTBEHHOIO MHTEIIEKTa
B 00y4eHUH ¥ PUMEHEHUHU DJIM Ha 3aHATUAX ObLT MOJYyYeH UMEHHO IOCie OImy0-
mukoBanus pekomeraanmit KOHECKO 06 stuueckux acriekrax [14].

Kpome Toro, B mpoBoAMMOM HCCIEA0BaHUU HA Pa3HBIX dTamax OopraHu3a-
UM Y4eOHO-TIPaKTUYECKOH 1eATeIbHOCTH 10 CO3/IaHUI0 YaT-00Ta ObUIM paccMOT-
penbl nunaktuueckue pecypcbl Robochat, BotVK, Eliza, Parry, A.L.I.C.E.,
Jabberwacky, SmarterChild, Watson, Siri, Alexa u Cortana, Anuca. Kpurepuu
JUIsL CpaBHEHHUsI 00pa3oBaTeIbHBIX 4aT-00TOB: TapU(bl (ILIaTHBIN/OeCTIaTHBIN),
HaJIMYME CIIPABKHU/TOMJIEPKKU Ul CAMOCTOSITEIBHOTO OCBOCHHUS, (DYHKIIMOHAIIb-
HbI€ BO3MOXHOCTH JJIsl KOHCTPYUPOBAHUS 1UajIora, TAaKTUYECKUM MOTeHIIHAI.

Jlnis IpOeKTUpOBaHUS M pa3pabOTKH COOCTBEHHOM MATIOrOBON MPOrpaMMbl
npuMeHsuicsi cepBuc Borisbot — KOHCTpykTOp 00pa3oBaTelbHBIX 4YaT-O0TOB.
Ero mpeumymiecTBa: Halu4yue BO3MOXKHOCTU co3laBath 30 BapuaHTOB OJIOKOB
(«OTkpBITHII TEKCTY», «KHONMKW» (C OAHUM BapHAHTOM/C HECKOJIbKUMU BapuaHTa-
MHu 0TBeTOB), «TaiimayT», «Ouenka», «IIpeackazyemslii Bonpoc», «Kapycens» u
T. 1.). Kpome Toro, Ha YouTube-kanasie KoHCTpyKTOpa €CcTh OPUIIHATHHOE BUIEO
¢ MoApoOHBIM 0030poM (yHKLMOHANa cepBuca. boT mo3BosseT noadupaTh 3a1a-
HUS Pa3HOTO YPOBHS CJIOKHOCTU Ha pa3jIMYHbIE TEMbI U Pa3INYHbIX (HOPMATOB.

Ho, xoneuyHo, Hambonee BaKHBI KpPUTEpPUH NpPU BBIOOPE MMEHHO 3TOTrO
KOHCTPYKTOpa — CHEKTP IUAAKTHUECKUX (YHKIIHI: BOZMOXKHOCTh CAMOCTOSITENb-
HOTO IOJIyYE€HHs HOBBIX 3HAaHUM, IPUMEHEHHE BO BHEAYAUTOPHOMN JIEATEIBHOCTH,
MoJJepKKa reiiMupuKaluy, nepcoHanu3anus o0y4eHus.

DKkcrepUMeHTaIbHOE HCCIieIoBaHKE MpoBeaeHo Ha O6aze CeBepo-KaBkasckoro
(benepaabHOrOo YHUBEpPCHUTETA MPU U3ydeHUHU Kypca «HpopMaimoHHO-KOMMYHH-
KallMOHHBIE TEXHOJIOTHH B 00pazoBaHuM». B yueOHOIl paboTe HaJ MpoeKTHPOBa-
HUEM 4YaT-00TOB OBLIM 33/IeWCTBOBaHBI 43 CTyJIEHTA IIEPBOTO Kypca 1Mo HarpasJe-
Huto 44.03.05 «Ilemarorunueckoe oOpa3oBaHue ¢ ABYMs NpOopHIAMU» (YPOBEHB
MOArOoTOBKM — OakanaBpuatr). CpeHUN BO3pAcT PECIOHAEHTOB cocTaBU 18 jeT
(50 % neBymiek u 50 % roHOLICH).

DOMIUpUUecKue MeETOIbl (HaONIOCHNe, aHAIN3 Pe3yJbTaTOB KOMaHIHOM
paboThl B KOHCTPYKTOpE 4aT-00Ta) MCIIOJIb30BAHBI JUIsl MOJYUYEHHS aKTyalbHbIX
CBEJICHHIM O peaJbHBIX KAYECTBEHHBIX HM3MEHEHHUSX B YMEHUU IUIAHUPOBAHMS,
OLIEHKE CTeNeHH JoBepus Apyr aApyry,0 ymnpaBieHHUH SMOLMSMH INPH OIIMOKaXx,
CIOCOOHOCTH K KOHCTPYKTHBHOMY JAMAjOry, UH()OPMAIMIOHHOMY B3aUMOJEHCT-
BHUIO B KOJIJIGKTHBE U C KOHCTPYKTOPOM, B3aUMHOM MOJIEpKKe, peIeKCHH B KOJI-
JIEKTUBE M MHJMBUIYaJbHO, B UCIIOJIb30BAHUN MEXaHU3MOB OOpaTHOW CBSI3M, 3a-
IIUTE Pe3yJIbTaTOB MPOeKTa (4aT-00Ta).

s auarHocTuku chopMHpPOBAaHHOCTH KOMIIETEHUUH B 00acTu MH(OpMa-
TU3aIMK 00pazoBaHus Obun chopmynupoBansl 10 3anau. KoHTposibHbIE 3a1aHUS
HaIpaBJIeHbl Ha MPOBEPKY 3HAHMM 0A30BbIX AJITOPUTMUYECKUX KOHCTPYKIMH H
MH(POPMAIIMOHHBIX TEXHOJOTHH, YMEHUH KOHCTPYHpPOBATh AMAJOT C JIIOABMU U
HCKYCCTBEHHBIMH HMHTEJJIEKTYaJIbHBIMM CHCTEMAMM, HABBIKOB IPOEKTHOM nes-
TesbHOCTH. Hrke mpeacTaBneHsl MpuMepsl 3aJaHUi U3 KOHTPOJIBHOM paboThI.

intellekt-ot-iunesko-i-vkontakte-pomozhet-podrostkam-razobratsia-v-voprosakh (mata oGpaiueHus:
08.02.2022).
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1. TIpoeKTHpPOBIIMK AOMa TECTUPYET CUCTEMY OOecreueHHs] Oe301acHOro
BXoAa B JoM. Kaxayio cekyHIy mporpaMma IMOChUIAeT Ha MYJIbT YIpPaBICHHS
curtai (0 uinu 1). DTOT cUrHan — OMOBEIIEHHE O TOM, €CTh KTO-TO UyXOU B 10Me
wm Het. [Toka mporpamma nepenaer 0, HUKaKUX ACUCTBUI NpPEANPUHUMATH HE
Hazno. Kak Toinbko mosBisieTcs €AMHUIA, MPOrpaMMa J0JDKHA CHUTHAIW3UPOBATh
u coobmuts: «Ilonkpemnnenne Beie3xkaet!» [lomorure crnenuanucty pazpaborath
COOTBETCTBYIOIIYIO TEXHUYECKYIO CUCTEMY.

2. KypaTopy KOJUIEKTHBHOIO TBOPYECTBA HEOOXOJUMO Pa3JCNIUTh TPYIILY
(N uenoBek) Ha aBe yactu. Ho OH Xouer cienaTh 3TO HEOOBIYHBIM CIIOCOOOM.
Y4YacTHUK PKCHEPUMEHTa JOJDKEH MOJOMTH K TepMHUHAy U BBECTH CBOE HMS.
IIporpamMma o/KHA ONPENEIUTh COOTBETCTBYIOLIYIO MOATPYIILY IO CIEAYIOLIE-
My TpaBUIIY: €CJIM UMs YelloBeKa HauuHaeTcs: Ha OykBbl «A—K», To oOyuaromnimii-
Csl HaNpaBJsieTCsl B EPBYIO MOArPYyIIy, HHaue — BO BTopyro. [lomorure cnemnua-
JHCTY pa3padoTaTh COOTBETCTBYIOIIYIO TEXHUUYECKYIO CUCTEMY.

3. VmeroTcst 1Ba CHHMCKA: CIIMCOK CUTyaluil obmienus (c paboroparenem,
PYKOBOJUTENIEM, KOJIJIETOM, POIUTENSIMHU, APY3bSIMU, CETEBBIMU COOECEIHUKAMHU
u T. A.) ¥ (ppa3sl u3 odpamenus («He 3aTpyHuUT 11 Bac cka3zaTh MHE...», «[Ipormry
MpoIieHust 3a OeCrOKOMCTBO, Bl MHE HE CKaxeTe...», «Ciyliail, Tel 3Haellb,
rae...», «Jloporoi Xo31uH, MO3BOJIb...», «JlaMbl U TOCIIOAA, MUHYTOYKY BHHMa-
HUS...», «YBaxaemble nambl U rocnonal», «JloOpo moxanoBate Ha O60OpT!» M
T. .). CTyIeHTY HEOOXOJMMO COOTHECTH CUTYAIHIO U (hpa3bl KOMMYHHKAIIHH.

4. Peanu3zoBath cpeAcTBaMH MH()OPMALMOHHONW TEXHOJOTHM (Hampumep,
MS Excel) npoekr «Bri6op npodeccun Oyaymero». [Iporpamma qomKHa BBINON-
HUTH aHAJIM3 TMPOGECCHIA TT0 MPEIOKEHHBIM MTapaMeTpaM M ONPENIEIUTD JUIs TTOJTh-
30BareNsd ONTHUMAaJbHBIM BapuaHT. Moaudukanus 3agadyu: 3amucarbh mapaMeTpbl
KPUTEPHEB, 110 KOTOPBIM HYKHO IMPOU3BECTH CPAaBHEHHE, B OTAEIbHBIN TEKCTOBBIN
Gaiin.

[TpumepHBIE CTOMOIBI-KPUTEPUH: BOCTPEOOBAHHOCTH (B TPOIIEHTAX), 3apadoT-
Has r1ata (B pyOuisix), CTOUMOCTb 00yueHus (B pyOJIsiX), JONOTHUTEIbHbIE 3aTPAThI
Ha oOyueHue (B pyOIsix), KOJIMYeCTBO paboumx 1Hel. IIpumepHbIe CTpOKH-TIpO-
(eccun: nenaror, HH>XeHep-TexHouor, [ T-cnennanuct, 5KOHOMUCT, CTPOUTEITD.

Hanpumep, uHTEpakTHBHAs MporpaMMa J0JDKHA MOJ00paTh MOIAXOISIIYIO
JUISL TIOJIB30BaTeNs MPO(GECCHIO TI0 CIEIYIOIUM NapameTpam: 3apaboTHas Iuiata
He meHee 100 Teic. py0., O10/KeT 00ydeHHsT HE MOJKEH MpeBbimaTh 150 ThIC.
pyOeii.

3a KOHTPOJBbHYIO paboTy cTyAeHT Mor noiayuuTh oT 0 mo 100 OGamnos.
[To pe3ynbraTam U3MepeHUN OTMETKU OMPENESUIUCh CEAYIomuM oopa3oM: ot 0
70 55 GayyIoB BKJIIOYUTEIBHO — «HE 3aYTEHO» U «3a4TE€HO» BO BCEX OCTAIbHBIX
ciydasix. J{ns oneHku 3 PEeKTUBHOCTH CIEIUAIbHO-OPTaHU30BaHHOHN JesITeIhHO-
CTH IO MPOEKTHUPOBAHUIO YaT-00TOB B IJIaHE MOBBIMICHHUS KauecTBa O00yUEHHS
IIpUMEHEH Kpurepuil duiepa.

PesyabTaTsl u o0cy:xkaenune. [ToHATHS «ydeOHBIM NPOEKT» U «IPOEKTHAs
NeSITebHOCTB» UCCIEAYIOTCS B HAYKe C Pa3IMUHbIX MO3ULUH (IICHXO0IOTHYECKHX,
negarornyeckux u T. A.). [Ipu 3ToM 1uist By30BCKOM NMOATOTOBKH OMMCBIBAIOTCS
pa3nUYyHbIe aKTHBHOCTU CTYAEHTOB B PAMKaX OCBOEHHUS 00pa3oBaTEeIbHON MpO-
rpaMMbl (MacTepcKue, TeaTpalbHble OTYETHI, AU3AMHEPCKUN IMOKa3 U T. A.).
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[Ton y4yeOHBIM MpOEKTOM OyZeM MOHUMaThb OPraHW30BAaHHYIO M HAIPaBISIEMYIO
IpernoiaBaTesieM e TeIbHOCTh CTY/ICHTOB:

— MOAYMHEHHYIO PEIICHHUIO OTIPEIEIICHHON MPAKTUIECKH/TEOPETHUECKH 3HA-
YUMOI TpoGIeMBI;

— 0OpMJICHHYIO B BHUJI€ KOHEYHOI'O MPOJYKTa, KOTOPBHIH MOXHO YBUIETH,
NIPUMEHUTH B peaibHOl Oyayiei mpodeccuoHaabHON 1eATebHOCTH;

— YZOBJIETBOPSIOLIYIO0 TPEOOBAHUSAM: HAJIMUUE 3aKa3a Ha pe3yJbTaT, YETKOCTh
JTUIAKTUYECKUX 3a/lad, KPUTEPUEB TOCTHIKEHUS PE3yJIbTaTa U CPOKOB BBIIOJIHE-
HUS, OPUTMHAIBHOCTDh M CAMOCTOSITENIbHOCTh PELICHMsI, BKIIOYEHHOCTh B Ipodec-
CHOHAJIbHO OPUEHTHPOBAHHYIO KOMMYHHMKAIIUIO, YYE€T OIPAaHUYEHHOCTH PECYPCOB
(puHAHCOBBIX, BpEMEHHBIX U T. I1.).

B npoekte mpodeccruonansHoro crangapta MunucrepctBa tpyaa Poccun
JUISL YYUTETIeH oIpenessieTcsl, YTo MeJaror Jo0JKeH y4acTBOBaTh U CO3AaBaTh cO0-
CTBEHHBIE pecypchl (aKKayHThl B COLIMAIBHBIX CETAX, I'PYIIbI, OJOTH, BUICO-
CEpBHCHI, a TaKke paboTaTh HaJ APYrMMH y4eOHbIMH LHU(POBBIMU MaTepuasa-
mu)?. Jlst peanusaiuu 5THX TpeGOBAHMIA K HOATOTOBKE OYAYLIUX CTIEHUATUCTOB B
®I'OC BO mno Hampasnenuto noarotoBku «llenarormueckoe o6pasoBaHue» Jo-
GaBieHa HOBas LU(pPOBas KoMIeTeHus . [Ipe/monaraercs, 4To neaaror B cBoei
po¢eCCHOHAITBHON NEATETLHOCTH:

— crnoco0eH co37aBaTh WH(GOPMALMOHHbBIE MPOIYKTHI JUIsl MOCIEAYIOLIETO
UX BKJIFOYEHHUS B COCTAB €IMHOrO IU(PPOBOro 00pa3oBaTEIbHOIO IPOCTPAHCTBA,;

— rOTOB HCII0JIb30BaTh COBpPEMEHHbIE HH(OPMAIIMOHHbIE TEXHOJIIOTUU B pe-
LUIEHUM Pa3jIMyYHbIX 3aJa4: MPU pa3pabOTKe MPOrpaMMHBIX CPEICTB AMJAKTHYE-
CKOT0 Ha3HAu€HUs, B YIPABJICHUU NMPOEKTaMHU U peallbHbIMU oObekTamu (yueO-
HbIMH 0OTaMu), AJI SKCIEPUMEHTUPOBAHUS C KOMIBIOTEPHBIMU MOJEINSMH, I10-
ucka nHpopmalmu, ee coopa, XpaHeHus, 00pabOTKH U Mepesadu, B COMPOBOXKIE-
HUU UHTEJUIEKTYaJIbHOTO JOCyTra 00y4aroImuxcsl.

Takum 00pazom, 3aMeTHM, YTO JTI000H yueOHBIN MPOEKT BKIIOUAET B ceds HE
TOJIbKO 00pa3 ’KeJaeMoro pe3ysbraTa (B MPeICTaBICHHOM HCCIeI0BaHUN — MOJIETh
JIMAJIOTOBOM MIPOrpamMMBbl), HO U CaMy OPIaHHW30BaHHYIO JEATENBHOCTD 110 €ro KOH-
CTPYUPOBAHUIO/MOJICIIUPOBAHMIO (OT 3apO>KIICHUS UJICH JI0 €€ BOIUIOMICHUS).

Ha moaroroBuTenbHOM 3Tare 3KCIEPUMEHTa ObLIIM PACCMOTPEHBI pa3iind-
Hele nugpossie cepBuchl (Robochat, BotVK, Eliza u 1. a.) u cpeasl nporpam-
mupoBanus (Python, PHP, C#; Java; C++; JavaScript u T. 1.) mias co3maHus
yaT-00TOB. Takke M3yueHbl MPOEKTHl U MHHOBAIMOHHBIA omnbIT Telegram,
WhatsApp, VK.

[TpoBeneHHBINH 0030p MO3BOIMII OMPEEINUTh CIIEKTP O0IUX (YHKIUH, KO-
TOpbIE MOTYT BBINOJIHATH YaT-OOTHI: CTATUCTHKA MO PaboTe ¢ MOJIb30BATENSAMH,
KOHCTPYKTOp JlMajora, mabioHbl OTBETOB M CIIEHapueB U T. M. Takue (QyHKIHUH

4 Tpoexr Tpukaza MuHUCTEPCTBA TPY/a U COMMATLHOM 3ammTel PO «O6 yTBEpkIeHUM
poheCCHOHABFHOTO cTaHaapra ,,Ilegaror (memaroruveckas IEATEIFHOCTh B Cepe HAYATBHOTO
00II1ero, OCHOBHOTO O0IIEro, cpeaHero odmero odpasoBanus) (yIUTenb) » (MMOATOTOBICH MUH-
tpynom Poccmm 31.01.2022 r.). URL: https://www.garant.ru/products/ipo/prime/doc/56809182/
(mata obpamenwms: 03.03.2022).

5 MdenepanbHbli TOCYAapCTBEHHBIN 00Pa30BaTENbHbIA CTAHAAPT BBHICIIErO 0OPA3OBaHUSA —
OakanaBpuatr mo HampaBieHHt0 moAarotoBku 44.03.01 «Ilemarornuyeckoe obpaszoBanme». URL:
https://base.garant.ru/71897858/53f89421bbdaf741eb2dlecc4ddb4c33/ (mara obpamenus: 03.03.2022).
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MOTYT OBITH OO€cleueHbl 3a CUET MCIOJb30BAaHUSl OHJIAWNH-KOHCTPYKTOPOB JUIS
MO/JICIUPOBAHUS HHTEPAKTUBHBIX JHUATIOTOBBIX MIPOrpaMM, OCHOBHBIM IMpEeUMYyIe-
CTBOM KOTOPBIX SIBJISIETCS TO, UTO OHU:

— He TpeOyIoT ClieualIbHBIX HaBBIKOB NporpammupoBanus. CosznaHue 60Ta
MIPOUCXOJIUT B OKHE KOHCTPYKTOpa — MOJIb30BaTENb CaM BBIOUPAET JKelaeMble I1aru
60Ta 1 coeAuHsET UX Hanoo0ue «Jleroy;

— cojiepXaT roTOBbIE 11a0JIOHBI: aHKEThI, MEHIO C KHOIIKAMHU, TeCT ¢ Oaa-
MU, HACTPOMKY U3aliHa, OAIMCKY Ha PACCHUIKHY;

— OIpeAeNsoT aBTOMAaTHUYECKYIO0 PEeakIuio 00Ta Ha KIIOYEBbIE CIIOBA, 3a-
IIPOCHI U OTIpeJIeIeHHbIE COOBITHSA: MOAIMUCKY M OTIMCKY OT COOOIIecTBa, epBoe
coo01ieHue, OTIpaBKy (ailios, Taimep;

— MOJAJIEP’KUBAIOT BO3MOXKHOCTh OTHPaBKH Meaua: (OTO, BUIECO, MY3bIKH,
JIOKYMEHTOB;

— MOATPYXAar0T JUHAMMYECKUE JaHHble U3 MPOQMIs MOJIb30BATENI: UMS,
ropoa, ID B couceru, nou;

— BBINOJIHAIOT aBTOMAaTHYECKUM cOOp CTATUCTUKU B3aMMOJICHCTBUM, cerMeH-
TaIUIO Ay IMTOPUU YEPE3 TETH.

OcHoBBIBasACh Ha pe3yJibTaTax aHaIW3a NOLACPKUBAEMBIX TUAAKTHYECKHUX
(yHKIMIT ¥ CTIeKTpa BHIMOMHAEMBIX 3a7a4, ObLT BEIOpaH cepsuc BorisBot®.

Jlnisl OLIeHKHM BXOJHBIX YCJIOBHUI ITPOBEAEHA KOHTPOJIbHAS padoTa U3 JecsTu
3a/laHUi, COCTaBJIEHHBIX MO paHee ONUCAaHHbIM NpuHIMNam. Takum oOpaszowm,
yJanochk coopaTh JaHHbIE 0 43 00y4JaroUIuXcs, U3 KOTOPIX ObUIH C(HOPMUPOBAHBI
JKCIIepUMEHTalbHas (22 cTy/IeHTa) U KOHTpOsIbHAS (21 CTYIEHT) rpymibl.

Bropoii aTan skcnepruMeHTa MOCBAILIEH ONPEACIIEHUIO0 CTPYKTYpBl Kypca B
COOTBETCTBUH C IieNblo uccienoBanus. [Ipenonasatens kypca «udpopmanmonto-
KOMMYHUKAI[MOHHBIE TEXHOJIOTMH B 00pa30BaHUM» OPraHU30BBIBAJ JIEATEIBHOCTh
B 9KCIIEPUMEHTAIILHOM IPYIIE MO CIETYIOIINUM dTaraM.

I 3ran. M3y4yeHue TeopeTnyeckoro MaTepuana: TEHASHIMH Pa3BUTHSI TEXHO-
JIOTUM MCKYCCTBEHHOTO HMHTEJUIEKTa, 4aT-O00Thl HA OCHOBE MCKYCCTBEHHOI'O HH-
TEJIJIeKTa, Y4eOHbIH 00T Kak BapuaHT WHpOpMaTHU3aluU 00pa3oBaHus (IpUMEpHI,
JUIaKTHYECKUEe CBOWCTBA U (DYHKIIMH), IPUHIUIBI pa3pabOoTKU TUATIOTOBBIX MPO-
rpaMM, TUYECKUE HOPMBI IPUMEHEHHUSI U T. 1.

II sran. Paz6uenue yueOHOM rpyIbl HA KOMaH/bl, BEIOOP TEMbI IPOEKTA IO
CO3JIaHMIO yaT-00Ta.

Oco0eHHOCThIO TIpeIaraeMoro BapraHTa OpraHu3alinn y4eOHO-TIPOEKTHON
JeSITebHOCTH SBJISIETCS TO, YTO JUIs pa3OuMeHus] y4eOHOM IpymIibl Ha KOMaHIbI
npumensercs ceppuc «Koneco popTyHbI»'. DTO HHTEpaKTHBHAS IPOrPAMMa, T103-
BOJISIFOLI[Asl aBTOMATU3UPOBATh CIy4YailHbI BEIOOpA y4aCTHHKA.

Jpyras 0cCOOEHHOCTh 3aKII0YaeTcsl B TOM, UYTO CTYJIEHThI AKCIIEPUMEHTab-
HOM TpYyMNIIBI MOTJIM CaMU ONPEJEIIUTh TEMY Ul MPOEKTA, BOCIIOIb30BaThCS 3aKa-
30M MOTEHIMAIBHOIO paboTojaTeNss WIM BapuaHTaMu IpenojaBaTend. Hampu-
Mep, CTYIEHThI pa3pabarbiBaiau oOpa3zoBaTelbHBIM MpoekT yar-0oTa «30XK».
[IporpamMma B JUaIorOBOM PEXKHMME MOTHMBHpPOBaja yYaCTHUKOB HCIEYb MUPOXK-
HBIE U MPHChUIANA PELENT, IPOCHIIa IPOBECTH YTPEHHIOIO TPEHUPOBKY U 3aIHCaTh

¢ BorisBot. URL: https://borishot.com
7 «Koneco popryns». URL: https://ru.piliapp.com/random/wheel/
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ee Ha BHUJIC0, HATIOMUHAJIA O HEOOXOJMMOCTH OpraHn3oBaTh BcTpedwy B ZOOM u
HamucaTh 00 UTOTax, pEKOMEHI0Baja MOCMOTPETh (PUIIbMBI HITH KHUTH.

Ot noTeHmansHOro padoronaTesns ObUT 3aKa3 cIeNaTh YaT-00T s TUCTaH-
IIMOHHOTO B3aMMOJCHCTBHS COTPYAHUKOB KoMmaHWU. OCHOBHBIE HaIpaBICHUS
JeSITeIbHOCTH, B aBTOMATH3AIMK KOTOPBIX OBLI 3a/eficCTBOBaH 4aT-00T: ympasie-
HUE MEPCOHAJIOM, IPOJa’Ka TOBAPOB U CONMYTCTBYIOLIMX aKCECCyapoB, TEXHUYE-
CKasl MOAJEPXKKA, KOHCYJIbTAalMs U T. I. [ mepBOHayanbHOrO TECTUPOBAHUS
4yaT-00Ta OBUIIO HEOOXOJMMO COCTABHTH CIIEHAPH aBTOMATH3AIMK coOecenoBa-
Hus 1o BakaHcuu «CrenualiucT oT/ela ynpaBjieHus rnepconaiomy». CHauyana co-
WCKaTeNIo Mpeaaraiock 3anoidHuTh ankety (PHO, ropoa, KOHTAKThI), BEIOPATH
BaKaHCHIO. 3aTeM 4aT-00T mpejyiaraji MpouTH JBa TECTa: OILCHKY KBaIH(UKALUU
U JINYHOCTHBIX XapaKTepUCTUK. B mepBoMm ciyuyae OOT 3a/1aBaj ecATh BOIPOCOB
0 npo(hecCHOHANBFHBIX KOMIIETEHIIUAX (B 3aBUCMMOCTH OT BakaHcuu). Bpems ans
OTBETOB OTPAHUUYEHO — JIECATh MUHYT. BTOpOil ciayuaii: 60T MOMOraeT BBIICHUTH
O0COOEHHOCTH XapakTepa, CKJIOHHOCTH M MHTEPEChl MHIMBUAA Ha OCHOBE COBO-
KYITHOCTH JTUYHOCTHBIX (PAaKTOPOB.

BapuaHT npoekTa OT npenogaBartes: peaau3oBaTh 4aT-00T A HOAIEPKKU
M3Y4YEHHUs CTPOKOBOTO THIA JaHHBIX. JIoruka paboThl MpOrpaMMBbl:

1) 3anpaiuBaeT UM MOJIb30BATEIIS;

2) mpejyiaraeT u3y4ruTh CTPOKOBBIN THI JaHHBIX. ECIM 1OIb30BaTe b OTBEUACT
«Jla», T0 4aT-60T BBHIBOAUT MH(POPMAIMIO PO CTPOKOBBIM THI TAHHBIX, UHAYE
BBIBOJIUT cooOIIeHne o 3aBepuieHuH. [lo n3ydeHHOW uMH(OpMammuu mporpamma
MpeJiaraeT OTBETUTh HA OJIMH BOMPOC U B COOTBETCTBUU C OTBETOM BBIBOJIUT UH-
(dhopmaruio o ero NpaBUIHLHOCTH;

3) mpeiaraet mpoAOJDKUTh M3YUCHUE U y3HATh MPO CHHTAKCHC CTPOKOBOTO
TUMa JaHHBIX. Eciiu monb3oBaTens orBedaeT «Jla», mporpamma BeIBOAUT UHDOP-
MalMIO0 PO CUHTAKCHC CTPOKOBOT'O THUIIA JAHHBIX, HHAY€ BBIBOJAUT COOOIIEHHE O
3aBEPIICHUH;

4) npepnaraet U3y4uTh, KAKUE ONEPAIIMH MOXHO BBITIOJHATH HAJl CTPOKOBBIM
TUTIOM JaHHBIX U T. II.

I atam. JleaTenbHOCTh CTYIEHTOB 10 MPOSKTUPOBAHUIO YaT-00Ta:

— IMPOEKTHPOBAHUE JAMAJIOTOB U WX MOJAETHPOBAHKE B Ipa)udecKoM MOJb-
30BaTeIbCKOM HHTEpdeiice;

— HaCTpOIiKa MepBOHAYATBLHOTO IM3aifHa UM BEIOOP UMEIOIIErocs mabioHa;

— npuMeHeHue 01okoB «TailmayT» (3aJepkka BpeMeHU AJisl oTBeTa), «BbI-
O0op kaHama» (MepeBoj AUaiora B MECCeHpKep win mouty), «Kaomnkuy, «Ouen-
Ka», «I'eonokarusny, «Kapycenby, «YBegomienue», «Penoct cCbuiku» U T. 11.;

— HACTPOIKa Mepexo/I0B K OJIOKY MPH BEIOOPE TOTO MHOTO BapHaHTa OTBETA,
BO3MOYXHOCTb TIEPECIIPOCUTH;

— BBINIOJIHEHUE JIEUCTBUM (CO3/1aTh ONPOC, IEPEUTH HA CANUT U T. 11.);

— TECTUPOBAaHME, OTIAJAKA U YTOUHEHHUE CLIEHapHEB 1Majora.

Pa3zpaboTka yaT-00Ta CONMpPOBOXKIANTAaCh BBIOJHEHUEM CIIEAYIOIIUX BHIOB
3alaHuii: aHaau3 MpPo(ecCHOHAIBHOTO TMOJI ACATEeIHLHOCTH OyIyIIero menarora,
MMOCTAHOBKA 33/1a4¥ (0OOBEKTHI U CYOBCKTHI YIPABJICHHS, TPOOIIEMBI OOMEHA JaH-
HBIMH, HaIpaBJICHUs B3aMMOJICUCTBH, KPUTEPUH OIECHKH/I(P(HEKTUBHOCTH IPO-
IrpaMMHPYEMO CUCTEMBI); BEIOOP OJIOKOB Il TEXHUYECKOM peann3aiun 4ar-00Ta;

I'OTOBHOCTbB IIEJATOI'OB K MTHOOPMATU3 AL 233



Zenkina S.V., Gerasimova E.K., Fedoseeva M.V. RUDN Journal of Informatization in Education. 2022;19(3):224-238

9KCIEPUMEHTaIbHAs IPOBEPKA PabOTOCIIOCOOHOCTH KOMIBIOTEPHON MOJEINH; Te-
CTMpPOBAaHUE U KOPPEKTUPOBKAa HMH(OPMAIMOHHOW MOJENIHM; NPUMEHEHHE KOH-
CTPYKTOpA JJISl pEIICHUs pealIbHBIX 3a/1a4.

VII sran. 3amuTa NpoeKkToB U pabOTOCIIOCOOHOCTH IUATIOrOBBIX IPOrpaMM
10 KOMaHJ1aM.

OOyuJatomriecss KOHTPOJIBHOW TPYIIIBI MPH MPOSKTHOW IESITEIBHOCTH HE
NPUBJICKAINCH IIEJICHANPABIEHHO K CO3JaHHI0 4aT-00TOB 00pa3oBaTeIbHOIO
HazHayeHus. C MOMOILBIO TOTOBBIX OOTOB (Hampumep, StepicBot) oHM BHIIOIHSIIH
3ajaHus 10 IpoBepke opdorpaduu, MOUCKY 3HAYEHHUS CIOBA, U3y4yalld MOHATHUS
13 MaTeMaTHKU U IPOTPAMMHUPOBAHUS, HHOCTPAHHBIN S3BIK.

Tperuii 3Tan ucce0BaHus NpeCTaBIAeT cO00H 00yueHue CTYIEHTOB (B JKC-
MEPUMEHTAIBHON TPYIIIE) 0 MarepuaiaMm Kypca «HpopMannoHHO-KOMMYHHKA-
LIMOHHBIE TEXHOJOIMHM B 00pa30BaHUU», B X0/1€ KOTOPOI'O OHU 3aHUMAJIKUCh IPO-
€KTUPOBAHHUEM YaT-00TOB Pa3IMYHOIO HA3HAYCHHUSI.

Ha koHTposibHOM 3Tare 3KCIepUMEHTa TaKXe MPOBOJMIACH MTPOBEPOYHAs
pabota o Matepuaiam Kypca. IIpoBepka JOCTOBEPHOCTH PE3yJIbTATOB IKCIIEPH-
MEHTa BBINOJHSIIACH C MMOMOIIBI0 Kputepus Puriepa. JJaHHbIE KOHTPOIBHOTO U3-
MEPEHU J10 U NI0CJIE HIKCIIEPUMEHTA IPEACTABICHbI B TaOJIMIIE.

Pe3ynbTatbl KOHTPOJNILHOTO MeponNpuUATUS

o Ao Hayana sKkcnepumeHTa MNocne akcnepumeHTa
ns
CTYAEHTOB KoHTponbHas  3kcnepumeHTanbHas KoHTponbHas  3kcnepuMeHTasbHas
rpynna rpynna rpynna rpynna
C oTmeTKoOI o o o o
«HE 3a4TeHO» 52,4% (11) 54,5 % (12) 47,6 % (10) 13,6 % (3)
C otmeTkoit 47,6 % (10) 45,5 % (11) 52,4 % (11) 86,4 % (19)
«3a4TEHO»
Results of the control event

Proportion Before the experiment After the experiment

of students Controlgroup  Experimentalgroup  Control group Experimental group
With the mark o o 0 o,
“Not credited” 52,4% (11) 54,5% (12) 47,6% (10) 13,6% (3)
With the mark o o o o
scredited” 47,6% (10) 45,5% (11) 52,4% (11) 86,4% (19)

PacyeThl BBITIONHEHBI C TIOMOIIBIO OHNAHH-KaIbKyIaTopa®. Kpurndeckoe
3HaueHue kputepus Dumepa mis ypoHs 3Ha4UMOCTH 0,05 (Qxpur) paBHO 1,64.
boun npunATH runotessl: Ho — ypoBeHb 00pa30BaTENIbHBIX PE3yJIbTATOB B 3KC-
MIEPUMEHTAJIbHOM T'PYINE CTaTUCTUYECKH PAaBEH YPOBHIO KOHTPOJIBHOW TPYIIIBL;
Hi — ypoBeHb pe3ynbTaToB 00y4eHUs! CTYACHTOB B SKCHEPUMEHTAIBHOU TpymIe
BBIIIIE YPOBHS KOHTPOJBHOM IPYIIIBI. DMIUPUUECKOE 3HaUeHue Kputepus Pue-
pa o Havana skcriepuMenTa, paBHO 0,279 (@oun = 0,279 < @xpur = 1,64). CnenoBa-
TEJIBHO, 0 Hauaja dKCIepUMEHTa npuHuUMaeTcs runore3a Ho. 3HaueHue xpure-

8 ABromaTtnueckuii pacuer yrimoBoro npeobpasosanus. URL: https://www.psychol-
ok.ru/statistics/fisher/
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pust @urrepa nocie 3KcnepuMenTa paBHo 2,514 (Qxpur = 1,64 < @ovn = 2,514), T0-
sTomy runote3a Ho otBepraercs u npunumaetcs Hi.

OO6pa3oBarenbHble pe3yIbTaThl B IKCIIEPUMEHTAIBHON IPYMIIE MOCIIE N3yde-
Hus Kypca «H}popMamoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTMH B 00pa30BaHUI»
B COOTBETCTBHUHU C MPEJIOKEHHOW CTPYKTYpPOW OpraHM3aluu y4yeOHO-TIPOEKTHOU
NESITEIbBHOCTH CTYJIEHTOB I10 CO3JJaHUIO 4aT-O0TOB MOBBICWIMCH: J0JsSI 00ydaro-
IIMXCSL ¢ OTMETKOM «3aureHo» yBenunuuiach Ha 40,0 %. B koHTponbHOU rpyrmime
MPUPOCT COCTABUI TOJBKO 6,9 %. IIpu 00CyXIeHIH AUTAKTHYECKOT0 MOTEHIHAaa
4aT-00TOB YCTaHOBJIEHO, YTO (POPMUPOBAHNE KOMIIETEHUUH B 001acTu MHPOpMa-
TU3aIM1 00pa30BaHUs POUCXOAUT 3a CUET TOT0, UTO:

— B mporiecce pa3paboTKH yueOHOro 00Ta CKPHITHBIE, MaJIOOOIIUTEIbHbIE, 3a-
CTEHYMBBIC WICHBI KOMAH/IbI CTAHOBSATCS 00Jiee CBOOOIHBIMU BO B3aUMOICHCTBHM;

— MOAJIeP’KUBAETCs Npoliecc NpUHATHS pereHuid u Beidopa («IIpenckasye-
MbIii Botipocy, «TalimayT», 3a/iepKKa BpEMEHU JIJIsl OTBETA);

— ONTUMU3UPYETCS paclpeiesieHue peCypcoB B UMEIOIIUXCS OTPaHUUEHUSAX
(HammpuMep, Ui aCHHXPOHHOTO OOILIECHHS — BO3MOXKHOCTh B3aUMOJECHCTBHUS IO
e-mail; BBoJ TekcTa WM BHIOOP M3 UMEIOIUXCS OTBETOB);

— TMIPOUCXOTUT MPUHATHE HEOOXOAMMOCTH BBITIONHSATH «BUPTYaJbHBIE» IIpa-
BUJIA, CJIEZIOBATh IA0JI0HAM U CLICHAPHSIM;

— MUHHUMH3HUPYETCS CTpax OMMOUTHCS B OTBETE (HAIpUMeEp, Yepe3 BbIOOP
HauboJsee ya00HOro KaHasua /sl OOIIeHUs);

— COBMECTHOE yCHJIUE 110 MOJICTMPOBAHHUIO JUAJIOTA € YaT-00TOM CIIOCOOCTBY-
€T (POPMHUPOBAHUIO HABBIKOB IPO(ECCHOHATBHO OPUECHTUPOBAHHONW KOMMYHUKAIIWH.

B nenom menarormueckuii SKCIIEpUMEHT MO3BOJISET ClIETaTh BBIBOJ O TOM,
YTO CMOJICIMPOBaHHAs yueOHO-TI03HABATENIbHAs AEATEILHOCTD CIIOCOOCTBYET (op-
MHUPOBaHHUIO y OYIYyIIMX TEJaroroB TakKWX BOCTPEOOBAHHBIX KOMIIETEHIIMH, Kak
KOMITBIOTEpHAs U TEXHWYECKas TPaMOTHOCThb, paboTa B KOMaHjE, OOIeHue ¢
JIOIBMU M aBTOMAaTHU3UPOBAHHOW MPOrpaMMOM, TOTOBHOCTh YHPABISATh HECKOJIb-
KAMH 33/1a4aMU/TIPOEKTOM. JleATenbHOCTh TI0 pa3paboTke 4ar-00TOB 0Opa3oBa-
TEJIBHOIO Ha3HAUEHUsI 00eCTIeYuBaeT JOMOJIHUTEIbHbIE BOBMOKHOCTH IS MOATO0-
TOBKH CIIEI[HAJIUCTOB K COBMECTHOMY TBOPUECTBY, YMEHHIO B3aUMOIECHCTBOBATh U
paspematb KOHQIIUKTHI B KOJUIEKTUBE, CONEPEXUBATh U MOTUBUPOBATD, a/IallTH-
poBaThCs 1O BHI30BbI 00I1IECTBA.

Marepuainsl uccrneoBanus noarsepskaaot BeiBoabl E.B. Cobonesoii, T.H. Cy-
BopoBoii, C.B. 3enkunoit, M.U. bouaposa [7] 0 IuAAKTUYECKUX BO3MOMKHOCTSIX
COBPEMEHHBIX MHTEPAKTHBHBIX PECYpPCOB B IUIaHe (popMUpOBaHHS BOCTpeOOBaH-
HBIX HAaBBIKOB MTPO(ECCHOHAIOB Oy TyIIETo.

3axuouenne. B HacTos1ee BpeMsl TEXHOJIOTHSI HCKYCCTBEHHOTO MHTEIUIEKTa
aKTHUBHO TPUMEHSETCS JJISl MOBBIIICHUSI CUCTEMBI TOKa3aTesei paboThl COTpy/I-
HUKOB Pa3JIMYHBIX OPraHU3aLUM, Ul YIIpaBiIeHUs] MHHOBALUSAMH, MOTUBUPOBaHHUS
JMYHOCTHOTO PA3BUTHSL, TIOJJICPKKH ONEPATUBHOTO B3aUMO/ICHCTBUS C KIIMEHTAMH,
a TaKoKe Ui peleHus psaaa 3a1ad B cepe oOpa3oBaHusl. MICKyCCTBEHHBIH HHTEN-
JIEKT MPEIOCTABISIET UHCTPYMEHTHI JUIS MTOICPKKH MPUHITHS PEeIleHHsI, BEIOOpa,
OlepaTUBHOM 0OpaTHOM CBS3H.

Yar-00T — 3T0 OJIMH U3 MPUMEPOB peaTU3alMU TEXHOIOIUU HUCKYCCTBEHHO-
ro MHTEJUIEKTa B cepe KOMMYHUKAIMH, cOopa U aHanu3a nHGOpPMAIMK U IPUHS-
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TUA pemieHui. B 1o e BpeMs B MUPOBOU TUJIAKTUKE POBOAATCS IKCIIEPUMEHTHI,
JIOKa3bIBAIOIIME, YTO 4aT-00THI CIIOCOOCTBYIOT aKTMBM3ALUU HCCIIEI0BATEIbCKON
NeSITENIbHOCTH, TOBBIIIAIOT O3HABATENbHYI0 aKTHUBHOCTh, MOIJEPKUBAIOT MPO-
(eccroHanpHOE CaMOOIIpeIesIeHUE 00yYaOLINXCSl.

BxiroueHre MpoeKTHOM AESITENbHOCTH 0 CO3/IaHUI0 4yaT-00TOB B IpoIliece
MOJrOTOBKM OyIyIIUX IMEJaroroB CTUMYJIUPYET pa3BUTHE Y OOYYaOLIUXCS Haj-
npoeCCHOHATBHBIX KOMITETCHIIUH, 0COOEHHO BOCTPEOOBAaHHBIX B COBPEMEHHBIX
YCIIOBUSIX CTAaHOBJICHUS LU(POBON IKOHOMHUKH.

[IpoexTupoBanue 4aT-60Ta KaK CLEHApHsl 1UaIora CiocoOCTBYET Pa3BUTHUIO
y CTYAEHTOB TNEJAarorn4eckoro HampaBiICHUs MOJITOTOBKH YMEHHH mpodeccuo-
HaJIbHO OPUEHTUPOBAHHOM KOMMYHUKALUU (IPUCTYIIUBATHCS K aJIbTEPHATUBHO-
My MHEHHIO OCTaJIbHbIX WIEHOB KOJUIEKTHBA, IPUHUMATh CTaHJAPThl U LIEHHOCTH
JpPYTHX, CJIE€A0BAaTh HOPMaM U IpaBUiIaMm).

[Ipu co3pmanum y4eOHBIX 4aT-00TOB, OBUIM CHOPMYITUPOBAHBI OTOPHBIC
TOYKHU — HAIpaBJICHUS JUIs IPOEKTHON pabOThl OyAyIINX MEAaroros.

1. IIpoananusupoBaTh Hanbosiee W3BECTHBIE YaT-OOTHl y4eOHOrO Ha3HaYe-
HUS ¥ OTBETUTH Ha PsiJl BOIIPOCOB:

e B ueM 3akirodaeTcs Lenb Co3/1aHus 1o100H0ro 6ora?

e CoBIagaroT JM 3324, peraeMble O0TOM, U TIOCTABIICHHBIC AUAAKTHYECKUE
3a1aun’?

e [IpenycMoTpeHsl 11 rOTOBBIE MIA0JIOHBI U CLIEHAPUU JUAIOTOB MJIM HEO0O-
XOIMMO pa3palaThiBaTh COOCTBEHHBIE TPOEKTHI?

e TpebyroTcs 1M HaBBIKK IPOrPaMMUPOBAHUS I HATMCAHUS CKPUIITOB?

2. PaccMoTpeTh BIUsIHUE BBIOPAHHOM JUIS peaylu3alii TEMaTUKH 4aT-00Ta Ha
MOJTrOTOBKY OYyIyIIMX IEJaroroB K BBIIOJTHEHHUIO TPYAOBBIX (YHKIUI: MOHUTOPHHT
TOTOBHOCTH TIperoiaBaTeiell K UCIOIb30BaHNIO IIM(POBBIX TEXHOJOTHHA, BEIOOP Me-
TOAMKU 0OyYEHUsI, OpraHU3aIMsI HHTEJUIEKTYa IbHOTO JOCYTa 00yYatoMXCcs U T. 1.

3. Ilpexne yeM co3naBaTh 4aT-00T, MPOBECTH MOATOTOBUTEIBHYIO PabOTy:
COCTaBUTh TEKCT ISl COOOIIEHUH, CITUCOK BOMPOCOB U BO3MOXHBIX OTBETOB, BbI-
OpaTh WLTIOCTPALIUH U BUJIEO.

4. OO0s3aTeHHBIM ATATIOM OMHMCAHHOW y4eOHO-TIPOEKTHOM JEATebHOCTH SIB-
JSIeTCsl aHAIM3 TMOJIyYeHHOTO pe3ynbrara (4aT-00Ta) M ero JUIaKTUYeCKHX BO3-
MOYHOCTEH.

B kauectBe HampaBiieHHUs U1 COBEPLIEHCTBOBAHMS NPEACTABIECHHOTO Ba-
pUaHTa OpraHM3aliy AESITeNbHOCTH OyAyIIMX MEJaroroB Mo KOHCTPYMPOBAHHIO
y4eOHBIX OOTOB peKoMeHayeTcsl 0ojiee aKTHBHOE INPHUBJICUEHUE COTPYIHUKOB
CTOPOHHHX 00pa30BaTENIbHBIX OPraHU3alMi KaK IpeICcTaBUTeNIel MOTEHIMAIbHO-
ro pabotonarens K GOpMyIHMPOBAHUIO TEMATUKH MPOEKTOB, BKJIIOUEHUE JIEMEH-
TOB MPOTPAMMHUPOBAHUS JJIS Pa3paOOTKH YHHKAJIBHBIX CKPHUIITOB U MOBBIIICHUS
OPUTMHAIILHOCTH MPOJYKTA U T. [I.

Pesynbrathl ucciaenoBaHMsl MO3BOJSIOT KOHCTAaTHPOBATh IMPEHMYIIECTBA
MIPOEKTHOM JESTEIBHOCTH 1O Pa3paboTKe 4aT-O00TOB Ui MOTHBALIUU CTYJICHTOB
MeJarornyeckux CrenuanbHOCTEN K rpyNnoBeIM (hopMaM OpraHU3alluu 3aHATH,
KOJJIEKTUBHOMY TBOPYECTBY U NMPO(PECCHOHAIBHO OPUEHTHPOBAHHON KOMMYHH-
KallHH.
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Abstract. Problem and goal. The information technologies influence features and
the educational environment on the school education quality are considered. The results of
studies of the Unified State Exam, State Russian Exam, Russian Verification Work, inter-
national studies (PISA) in national regions (on the example of the Republic of Buryatia) in
the conditions of education informatization were studied. The information infrastructure was
explored, which includes information resources, information systems of various classes,
as a motivation system and students’ self-organization, especially during distance learning.
Methodology. The data of these studies were grouped and combined, and then analyzed for
problems of the general education quality in the conditions of the information environment
using. The data sample was made for 2011-2020, according to such criteria as popular subjects,
the general trend in the general education of students, the rating of countries in reading, ma-
thematical and natural science literacy. Results. The information-motivational environment is
singled out and its levels (macro, meso, micro) are determined. The technical interaction prin-
ciple of the subject with the hierarchy of levels in the information-motivational environment
is revealed. Conclusion. The information and motivation interaction contributes to the im-
provement of self-organization and the quality of education. The development of the infor-
mation and motivational environment and its management can become a necessary technolo-
gy for the development of a digital-centric person, a criterion for the quality of educational
results, a set of measures aimed at creating conditions for obtaining high-quality general edu-
cation in state and municipal educational organizations in the national regions of the Russian
Federation.
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AnHotanms. [Ipobrnema u yenp. PaccMaTpuBaroTcs 0COOCHHOCTH BIIMSIHHS WH(pOpMa-
OUOHHBIX TEXHOJOTHH W 00pa3oBaTENBHOM Cpelbl Ha Ka4eCTBO IIKOIBHOTO oOpa3oBaHms. U3y-
yanuch pe3ynsTaThl uccnenoBanuii EI'D, OI'D, BIIP, mexmynapoanbix uccienaosanuii (PISA)
B HaIMOHAIBHBIX pervuoHax (Ha mpumepe PecryOimku Bypstus) B ycnoBusx wmHopmaTuza-
nun odpazoBanms. MccnenoBanacs HHOPMATUOHHAS HHPPACTPYKTYPa, BKIIOYAONIAs B ceOs
nH(pOpPMAIIMOHHBIE PecypChl, HHHOPMAIIMOHHBIE CUCTEMBI PA3JIMYHBIX KJIACCOB, KaK cHCTEMa
MOTHBALIMH 1 CAMOOPTaHHU3AIMH IITKOIFHUKOB, OCOOCHHO B TEPUOJ TUCTAHIIIOHHOTO OOYYeHHSI.
Memodonoeus. JlaHHBIE yKa3aHHBIX HCCIENOBAHUA OBUIA CTPYNIIHPOBAHBI M OOBEIMHEHEI,
a 3aTeM MMPOaHAJIM3UPOBaHbI HA MpeAMET MpoliieM KayecTBa O0IIEro 00pa3oBaHUs B YCIOBUAX
NpUMeHEeHHsT HH)OPMaMOHHOH cpesl. Beibopka manHBIX mponsBoamiack 3a 2011-2020 rr.
0 TaKUM KPHUTEPHUSIM, KaK BOCTPeOOBAHHBIC TPEAMETHI, 00MIas TEHACHIHS B 00IIe00pa3oBaTeib-
HOH TIOJITOTOBKE IIKOJIBHUKOB, PEMTHHI CTPaH MO YUTATENbCKOM, MATEMATHYECKOM U €CTECTBEHHO-
HAy4YHOU TpaMOTHOCTH. Pe3ynbmamel. Beigenena nHGOpManOHHO-MOTHBAIIMOHHAS cpelia U
OTIpEJICTICHEI €€ YPOBHHU (MaKpo-, Me30-, MUKPO-). Y CTaHOBJICH IPUHIUI TEXHIHYECKOTO B3a-
UMOJICUCTBHSA CYOBbEKTa C HepapXuei ypoBHEH B yCIOBUIX HH)OPMAMOHHO-MOTHBAIIHOHHOM
cpensl. 3axnouenue. BzanmozercTBre HHPOPMAIMKA U MOTHBALIMHN CIIOCOOCTBYET ITOBBHIIICHHIO
CaMOOpTraHM3alliy 1 KadecTBa 00pazoBanHusl. Pa3Butne nH(pOpMamoOHHO-MOTHBAIMOHHOMN CPEIBI
U yIpaBIICHHE €0 MOXKET CTaTh HEOOXOAMMOW TEXHOJOTHEH pa3BHTHS IHU(POIEHTPUIHOTO
YelloBeKa, KpUTepHeM KauecTBa OOpa30BaTeNIbHBIX PE3YJIbTAaTOB, KOMILJIEKCa Mep, Hampas-
JICHHBIX Ha CO3aHUE YCIOBHU IUIS MOJyYSHHUS] Ka9eCTBEHHOTO 00mero o0pa3oBaHus B TOCY-
JapCTBEHHBIX U MYHHIIMITAIBHBIX 00IIe00pa30BaTeIbHBIX OPraHU3alUsIX B HAMOHAIBHBIX
peruonax P®.

KiwueBsblie ciaoBa: nHQOPMAIIMOHHBIE TEXHOJIOTUH, HH(OPMALIMOHHO-MOTHBAIIOHHAS
cpena, HPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH, HH(QOpMaTH3aIHsl 00pa3oBaHUs
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Problem and goal. The education system is one of the main objects of
the information technologies introduction in order to improve the education quali-
ty. The informational environment development leads to new educational trajecto-
ries construction. At the same time, the intense and heterogeneous information
flow is not filtered by schoolchildren. The need to fill the information environ-
ment has become more acute as a result of distance learning and informatization
development [1].

In the conditions of using the information environment, there was a change
in the way of thinking of the whole generation from creative to unified thinking.
However, the stronger the cognitive motivation of students, the more complex
tasks they are able to solve.!

The information technologies introduction into the educational process can
have a significant impact on an individual motivational resources. Information
and communication technology inclusion (ICT) tools allows students to feel
“in the flow” of high technologies, thus fueling their interest in learning [2].
At the same time, according to O.Yu. Zaslavskaya, the informatization of educa-
tion becomes “a priority direction for the development of all educational organiza-
tions” [3].

According to V.I. Dobrenkov [4], the education quality and graduates’ ge-
neral education degree, starting from secondary school, have noticeably decreased.
A.E. Bakhmutsky says that the education quality has become a priority for the nova
days school.?

Dozens of countries that actively use ICT in their educational process form
the top of the countries ranking in terms of ICT development. The index based on
eleven indicators, summarized in a single criterion that reflects development and
information technologies application level [5].

Another index that makes it possible to draw parallels between the level
of ICT development and education quality level is the education level index.
This index is a ranking of countries based on two criteria: the adult literacy rate
and primary secondary and tertiary education completing students ratio. Countries
that top the first index (ICT) are also in the top ten of the second index (quality of
education). Russia ranks 45th and 39th respectively. According to international
studies, 75—-80% of students successfully complete primary school, and 25-30%
successfully complete high school.® This indicates the information environment
imperfection that affects general education quality, firstly, indicators of meta-
subject results. Secondly, about students’ inability to build step-by-step work in
the information environment, their lack of motivation to acquire the skills of or-
ganizing, creating, discussing, analyzing the solution of tasks in the conditions
of informatization. It also indicates the need to create a technology to improve
the quality level of meta-subject results, the formation of an organized infor-

' Smirnov SD. Pedagogy and psychology of higher education: from activity to personality:
manual for students of higher educational institutions. Moscow: Akademiia Publ.; 2007. (In Russ.)

2 Bakhmutsky AE, Kondrakova IE, Pisareva SA. Assessment of the activities of a modern
school: textbook. Moscow: APK i PPRO Publ.; 2009. (In Russ.)

3 Bolotov VA, Efremova NF. Systems for assessing the quality of education: textbook for
students of higher educational institutions receiving education in pedagogical areas and special-
ties. Moscow: Logos Publ.; 2007. (In Russ.)
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mation environment that can actively influence the process of self-organization of
the individual through motivation, informatization, and also encourages students
to develop self-development skills.

Methodology. Consider the results of a comparative analysis of the average
Unified State Exam (USE) score for the period from 2009 to 2020 (on the exam-
ple of the Republic of Buryatia), results in reading, mathematical and natural sci-
ence literacy in the period from 2000-2018. The decision about possibility of
conducting the USE experiment was approved by the Decree of the Republic of
Buryatia in June 14, 2002 No. 170%. According to the Ministry of Education
and Science of the Russian Federation order No. 74 dated September 23, 2004
“On the Participation of the Constituent Entities of the Russian Federation in the
Experiment on the Introduction of a Unified State Exam in 2005,” a list of muni-
cipalities of the Republic of Buryatia was approved to participate in the experi-
ment>. In 2010, the Unified State Exam was already held in 12 general education
subjects: mathematics, Russian language, history, biology, literature, chemistry,
physics, computer science and information and communication technologies (ICT),
geography, social studies, English, German. In 2011, the list was replenished with
one more discipline — French. In the main period, 6,733 people passed two man-
datory exams and got results; three exams — 2472 people, four exams — 2251 peo-
ple, five exams — 74 people, six exams — 63 people, seven exams — 1 person,
8 exams — 1 person. To talk about disciplines that are relevant for graduates in
2011, then the largest number chose social science — 3236 people, which accoun-
ted for 45.4% of the total number of those who passed.

In 2011, in the municipalities of the Republic of Belarus, there was an im-
provement in the mathematics result by 7.05% compared to 2010, in history —
by 5.1%, in chemistry — by 4.66%, in literature — by 0.94%, in social studies —
by 0.17%, in German — by 19.7%. Opposite results — in physics and computer sci-
ence. From 2009 to 2012 the following subjects were in demand among school-
children: social science, history, biology, physics; less in demand — geography,
literature, computer science. A similar trend was observed in Russia as a whole.

In September 2016, the right to retake two compulsory subjects (basic mathe-
matics, Russian language) was granted, where 128 students took part [6]. In 2017,
the average test score was 47.02, in 2018 — 44.7 [7]. In 2018, the negative
trend continues in the general education of graduates in mathematics (profile
level). The results of the Russian Verification Work in the Republic of Buryatia in
Russian language and mathematics the 5th grade students showed 31.9 and 36.9%
of knowledge quality, the 6th grade students —27.9 and 32% [8].

In 2018, more than 8,000 Russian students took part at PISA international
studies in four main areas: reading literacy, mathematical literacy, science litera-

* Decree of the Government of the Republic of Buryatia dated June 14, 2002 No. 170 “On
Measures to Improve the Quality of Education of School Graduates and the Organization of Admission
to Vocational Education Institutions”. (In Russ.) Available from: https://base.garant.ru/29502716 (ac-
cessed: 27.03.2022).

3 Order of the Ministry of Education and Science of the Russian Federation of September 23,
2004 “On the Participation of the Constituent Entities of the Russian Federation in the Experiment on the
Introduction of a Unified State Exam in 2005”. (In Russ.) Available from: https://base.garant.ru/6151520
(accessed: 30.03.2022).
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cy, and computer literacy [9]. The sample included 15-year-old students of basic
and secondary schools, as well as students and students of educational institutions
of secondary vocational education. So, consider the results of countries in reading,
math and science literacy in the period from 2000-2018 (Figures 1-4).
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Figure 1. PISA, mathematical literacy, 2003-2018, Russia
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To evaluate the Russian Federation in the ranking of other countries, con-
sider in the quantitative ratio of participants (students of 15 years old) and coun-
tries, with an additional sample for the Russian Federation (Figure 4).

In the monitoring of 2018, Russian students took 31st place in terms of
reading literacy, which corresponds to the conditional rating indicator of 48,
where students from Russia gave way to students from Latvia (30th place), Croa-
tia (29th place), Switzerland (28th place) out of 79 participating countries; in mathe-
matical literacy — 30th place, behind Australia (29th place), Portugal (28th place), New
Zealand (27th place); in science literacy — 33rd place, behind Hungary (32nd place),
Lithuania (31st place), Spain (30th place).

The results confirm the need for continuous improvement of the require-
ments for methods of control, assessment of education quality, self-organization
technology application and students motivation, influencing the education quality
improvement.

Results and discussion. Based on these data, it is possible to establish a link
between the use of ICT and education quality. This fact is reflected in the draft
document “Key Directions for the Development of Russian Education to Achieve
the Goals and Objectives of Sustainable Development in the Education System”
until 2035. In accordance with this document, a list of drivers is formulated — fac-
tors that influence the education system development: external, derivative, sys-
temic, prospective and internal. Key concepts for us, such as digitalization and
motivation, refer to external and system drivers, respectively.

The information role is of great importance, therefore, some scientists equate
the concept of “educational environment” and “information educational environ-
ment.” As Yu.S. Manuilov notes, the environment is now understood as the psy-
chophysical or information-communicative conditions of school life.® According
to V.A. Yasvin's environment is “a system of influences and conditions for the
formation of a personality according to a given pattern, as well as opportunities
for its development contained in the social and spatial-subject environment” [10].
The studies of G.A. Kovaleva and Yu.G. Abramova focus more at school space
atmosphere, L.A. Bodenko — on pedagogical conditions. Educational environment
at V.A. Slastenin and G.I. Chizhakova “represents a set of existing external condi-
tions, influences, opportunities that contribute to the education of the individual.”’
At the same time, A. Asmolov focuses on three characteristics that a school needs:
motivation, opportunities, and individualization. In his opinion, if the information
and educational environment is not filled with motivation, then there will be
a simple enrichment of the student with information. In case when the information
educational environment becomes motivational, it contributes to successful partic-
ipants interaction in educational process, and hence the education quality impro-
vement. At the same time, we considered it to be possible combining the concepts
of “information environment” and “motivational environment,” since in this case

¢ Manuilov YuS, Sheik GG. Experience of mastering the medium approach in education:
teaching manual. Moscow, Nizhny Novgorod; 2008. (In Russ.)

7 Slastenin VA, Chizhakova GI. Introduction to pedagogical axiology: textbook for students
of educational institutions. Moscow: Akademiia Publ.; 2003. (In Russ.)
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the main goal of the educational organization is achieved — improving the quality
of education [11].

Thus, the information-motivational environment (or IMS) should be under-
stood as a specially organized information environment, which, based on its peda-
gogical capabilities and technologies, as well as with the active interaction of
the subjects of the educational process (students, parents, teacher), actively influ-
ences the process of self-organization of the individual through motivation and
informatization, encourages students self-organization and has a positive effect
upon general education quality. The information motivational environment struc-
ture can be considered from the informatization point of view, and from the moti-
vation point of view. From these positions, the information motivational environ-
ment has the following characteristics: the learning individuality; psychological
comfort; openness: external and internal (the ability to influence from outside and
inside the environment).

Environment (information-educational) from the point of view of the sub-
jects of the environment, represents a hierarchy of three levels: macro level or
macro environment (information educational environment in general), meso level
or meso environment (information educational environment of a study group or
class), micro level or micro environment (personal environment of the student).
Since the information-motivational environment affects the relationship between
the subjects of the educational process, which affects the quality of general educa-
tion, the IMS is also represented by the above levels, but with the filling of
these levels with a motivational component that positively affects self-organization
(Figure 5).
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Figure 5. Subject technical interaction with levels hierarchy
in terms of information-motivational environment

The scheme clearly demonstrates the current isolation of the meso level
from the macro and micro levels. The meso level, being a part of the entire system
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of information resources, is nevertheless in isolation and turns into an environ-
ment that the child turns to only when necessary. The subject (student) spends
most of his time outside the educational process at the micro and macro levels,
opposing them to the meso level. In the absence of self-organization and motiva-
tion technology at the meso level, the subject (student) avoids this level as much
as possible, and receives a great amount of information at other levels without
filtering. If there is a technology that can eliminate the isolation of the meso level
and fill it with a motivational component, the subject (student) will no longer op-
pose and avoid the meso level.

Let's consider several examples of the information motivational environment
application in the educational process. For example, providing an individual ap-
proach in terms of IMS, which implies the possibility of completely switching at-
tention from one student to another, interacting with him individually, in which
a child can open up emotionally. Thus, this technology involves the use of an in-
dividual approach and emotional dynamics fixation. At the same time, the infor-
mation motivational environment is a space that allows diagnosing the emotional
background on a regular basis. In dynamics, combining that with educational results,
allows us to make conclusions about the answers reliability and their impact on
the educational process. This electronic form of the survey is a simple scale of
emotional states expressed in graphical form. At the same time, the student chooses
the state that best corresponds to his emotional state at the time of making the de-
cision. An assessment of the emotional state occurs before the start of lessons by
sending an “emoji” to the teacher via instant messengers, which makes it possible
to assess the dynamics of emotional states and track the reasons for their changes.

The next example is the educational process subjects interaction in the context
of the use of IMS. This is such a format of interaction with the student and parents,
which allows the student to feel their importance and significance in the educational
process. At the same time interaction contributes to blurring the boundaries between
the levels of the information motivational environment described above. This tech-
nology involves teachers participation in all three levels of their student’s activity.
Thanks to this, parents can receive timely and reliable information about the educa-
tional process and actively interact with the teacher. This format of interaction con-
tributes to the creation of a comfortable psychological and educational atmosphere
at home so that the child achieves the best educational result. As a part of doing
homework teacher introduces (with the consent of the parents) interactive tasks in
order to improve memory, concentration, logic, associative thinking in student's en-
vironment (micro level). Doing tasks in the form of games designed to develop cer-
tain cognitive abilities before starting homework, getting progress statistics for each
of the categories (logic, arithmetic calculations, spatial thinking, memory, etc.)
helps students to get more involved into educational process. At the same time,
a rating system is formed (at the micro level), taking into account the personal cha-
racteristics of students in the class. This gives them opportunity to assess their
weaknesses and correct them as needed.

Conclusion. The information motivational environment is aimed at main-
taining the above functions when children are not in an educational organization.
Thus, the information and motivational environment has a new function — motiva-
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tional, aimed at self-organization. The information and motivational environment
is focused on improving general education quality, the emergence of motivation
for change readiness, the ability to switch from one skill to another, opportunities,
individualization and meta-subject knowledge and understanding, as well as ex-
panding capabilities of individuality and developing students self-organization in
the conditions of education informatization.

The information motivational environment at the same time makes it possible
to capture the emotional background and internal state, as well as vary the forms
of interaction with students, choosing group or individual, as necessary. This helps
the teacher to become a full-fledged participant in the IMS, managing processes
occurring at different levels, switching the child and parents to a certain level and
integrating into the educational process those events, phenomena and resources
that surround the children in everyday life, thereby having a positive impact on
the education quality. The educational process subjects interaction in the context
of technologies using within the framework of the IMS leads to the establishment
of contact between the student, teacher and parents.
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AunHotauust. Ilpodrema u yers. B xoHTekcTe nUQpoBOi TpaHchopMauu 00pa3oBaHUsI
00OCHOBBIBACTCS 3HAUCHUE (POPMHUPOBAHUS DJIEKTPOHHON OMONMOTEKH C Y9YEeTOM HAIpaBIICHHN
MOJIrOTOBKH, HAYYHO-MCCIIEIOBATEIbCKIX TEM U JIPYTHX 3alPOCOB BCEX LIETIEBBIX TPYyII 00pa3o-
BAaTCIIBHOTO YUPEXKICHNS. AKTHBHOE oOpalieHrne 00y4aronmXcsl U TMperno/aBaTeneii K HHTEepHeT-
HCTOYHHKAM CTaBHT 33714y IOIYJBIPU3AIMN U PACKPBITHS ICKTPOHHBIX (DOHIIOB, OpPraHHU3aIINH
OecrpobJIEMHOro JOCTymNa K ILIEHHOM, JOCTOBEpHOH MH(pOpMAaLUU U3 JIETUTUMHBIX MCTOYHUKOB.
BHenpeHne mpakTHKH ITOCTOSHHOTO MCHOJB30BaHMS BEPU(UIMPOBAHHOIO KOHTEHTA O0YYAIOIIH-
MHUCS, TIPETIOJIABATEIISIMH, YICHBIMHU CTATO OCHOBHOM 3a/iaveii OMOmoTekn. B 3Tol cBs3u Bcciemy-
FOTCS TIPUHIMMIIEI ¥ METOJIBI, MPUMCHSIEMbIC B HAYyYHOH OMONMOTEKe YHHWBEpPCHTETa i1 cOopa H
pacnpocTtpaHeHusi UHQOPMALIH, OpPraHU3alUA MEPOTIPUATHI, BHEIPSHHUS aKaJeMHUIECKUX HOPM H
HOBBIX ()OpM PabOTHI TI0 HUCIIONB30BAHUIO MH(DOPMAIMOHHBIX PECypcoB B 00pa3oBaTeNbHBIA TPO-
LECC U HAyYIHO-FICCIIENOBATENBCKYIO ASSITENBHOCTE. Memodonoeus. Kak 0600mieHne u cucreMars-
3a1Ks HAKOIUIEHHOTO TIPAKTUYECKOTO OMbITA IO paboTe C MEeKTPOHHON HH(OpMALel OMMChIBAIOTCS
aTanbl (HOPMUPOBAHUS SJIEKTPOHHON OMOIMOTEKH KIIACCHYECKOTO YHHBEPCHUTETa, METOIBI CTATH-
CTHYECKOT0 aHAJIM3a IS OLICHKH HCTIONB30BaHUsI (POHIOB, (POPMBI IIPOIBIDKEHHS KOHTEHTA U pado-
TBl C LIENIEBBIMU TPYMIIaMH TOJNb30BaTeNnei. Pe3ynbmamoi. [IpoaHaIM3UpOBaH OMBIT peanu3alin
IPOEKTa 10 (POPMHUPOBAHHIO U MPOJBIPKCHHIO MICKTPOHHONH OMOIMOTEKH YHHBEPCHTETA, aKKyMy-
JIMPOBAHBI TaHHBIE A(P(EKTHBHOCTH NCIIOJIF30BAHMS KOHTEHTA, MEXaHU3MBI TIPOIABIDKEHIS, TOCTHT -
HYTBIE Pe3yJIbTaThl AJI UCHIONIb30BaHUs B paboTe OubmmoTek cdeprl o0pazoBanusl. JJokasaHa HeoO-
XOMMOCTD (POPMHPOBAHUIS JIEKTPOHHOH OHOIMOTEKH YHUBEPCUTETA C IPUMEHEHHEM KIIaCTEPHOTO
TIO/IX0/1A — YHUBEPCATBHBIMH, CIICIHATM3UPOBAHABIMA H MIPO(HITEHBIMA PECYPCaMH, IPHHUMAs! BO
BHHMaHHE 0COOCHHOCTH TIPOJBIKEHHS B Pa3HBIX IIENICBBIX TPYINAX YHUBEPCUTETA, 3HAUCHHE aHa-
JIUTHYECKON pabOThI TI0 MCTIONB30BAHUIO KOHTEHTA JUIS ONTUMHU3ALNU TOMHUCOK W JIMKBUIAIUH
MH(POPMAIMOHHBIX MPOOETOB, 00s3aTeNIFHOE BHEIPEHNE WH(DOPMAITMOHHOMN KYJIBTYPhl H aKTUBH3a-
IIHIO HCTIONTB30BaHMS IIM(POBBIX 00pa30BaTeIbHBIX PECYPCOB B KOHTEKCTE IPO(ECCHOHAIBHOM Aest-
TEeNIbHOCTH TpenojaBaresist. Jaxnouerue. C UCTONb30BaHUEM TEOPETUYECKUX M MPAKTHYECKHUX JaH-
HBIX, CTATHCTHYCCKOIO aHAIN3A U PA3IMYHBIX aCIIEKTOB KaK POCCUHCKOTO, TaK M 3apyOSKHOTO OIbITa
o mpodieMe UQPOBoH TpaHchopMary OHOIMOTEKH YHUBEPCHTETA B YCIOBHSIX CETEBOTO WH-
(hOpMAIMOHHOTO M300MITHS PACCMOTPEHBI U MPOAHATM3UPOBAHBI 3TATbl MOIM(HUKALIN OHOINOTEY-
HOTO (hOHIIA, KaHAJIBI KOMMYHHKAIIMH 1 IOCTUTHYTBIC PE3yJIbTaThl KOHKPETHOMH OHOIMOTEKHL.

KaioueBsbie ci10Ba: nHGpOPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH, MH(POBH3a-
s odpa3oBaHus, uupposas TpaHchopmanus, OUOINOTEKa YHUBEPCUTETA, TUIKUTATN3AIUS,
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Abstract. Problem and goal. In the context of digital transformation of education,
the importance of digital library formation is justified, taking into account the training areas,
research topics and other requests of all target groups of the educational institution. Active
use by students and teachers of Internet sources raises the problem of popularization and dis-
closure of electronic collections, organization of problem-free access to valuable, reliable in-
formation from legitimate sources. Implementation of the practice of constant use of verified
content by students, teachers, scientists has become the main task of the library. In this regard,
the principles and methods used in the scientific library of the university for the collection and
dissemination of information, organization of events, implementation of academic standards
and new forms of work for the use of information resources in the educational process
and research activities are studied. Methodology. As a generalization and systematization of
the accumulated practical experience of working with electronic information, the stages of
formation of a classical university digital library, methods of statistical analysis to evaluate
the use of collections, forms of content promotion and work with target user groups are de-
scribed. Results. The author analyzes the experience of the project on the formation and pro-
motion of the university digital library, accumulates data on the effectiveness of content use,
promotional mechanisms, achieved results for use in the work of libraries in the field of edu-
cation. Proved the necessity of formation of university digital library using cluster approach —
universal, specialized and profile resources, regarding peculiarities of promotion in different
target groups of university, importance of analytical work on content use for optimization of
subscriptions and elimination of information gaps, obligatory introduction of information cul-
ture and activation of digital educational resources use in the context of professional activity
of the teacher. Conclusion. Using theoretical and practical data, statistical analysis and various
aspects of both Russian and foreign experience of digital transformation of the university li-
braries in the conditions of information abundance, the stages of modification of the library
collections, communication channels, and the results in a particular library were considered
and analyzed.

Keywords: information technologies, communication technologies, digitalization of
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IIpo6aema u weab. Mojo0oe OKOJIEHUE ABIsETCS Hanboliee 3aMHTePeco-
BaHHOH Irpynmnoi o0IecTBa B 4acTU MOJIy4YeHHUs] 00pa3oBaHUs, 3HAHUN, OTBETOB
Ha MHTEPECYIOIUE BOMPOCHL. 3HAYUTENHFHOE KOJIMYECTBO MOJIOCKH IS TIOTyYe-
HUsL 0oJiee BBICOKOTO OOpa3oBaTENFHOTO CTAaTyCa BBHIOMPAET YHUBEPCUTETHI, HH-
CTUTYTbI, Hay4YHble U Ou3Hec-mKoJbl. C y4yeToM HX BO3pacTa MOKHO YBEPEHHO
CKa3aTh, YTO OHU NPHUILIM B 3TOM MHUp IMPH XOPOIIO PA3BUTOM CETEBOM IIPO-
CTPaHCTBE C TEXHOJIOTUYECKH HOBBIMH (hOpMaMU U BO3MOKHOCTSIMH PaCIpoCTpa-
HEeHHs U noiydeHus nHpopmarmu. [lomynspHoe MHEHHE O HAJMYMU BCEH HE0O-
XOAMMOM [us 00pa30BaHUs U UCCIEAOBaHUM MHPOPMALUU B MHTEPHETE CIOPHO,
TaK KaK KOJMYECTBO — HE TapaHTHs KauyecTBa, JOCTOBEPHOCTH M PEJIEBAHTHOCTH.
Nudopmanuo He0OX0UMO POBEPSITH Yepe3 «CUTO MPoQecCHOHANBHON dKCTep-
TU3bD» [1], @ MOJIO/IBIE TIONIE30BATENIN HE 00IaaI0T KPUTHUYECKUMU U aHAJTUTHYE-
CKMMH HaBBIKAMH JUIs OLIEHKH MH(OPMAIMH, KOTOPYIO OHHU HaXOJAT B UHTEPHETE,
YTO MOJTBEPKAAET MCCIIEAOBaHNE MH()OPMAITMOHHOTO TOBEACHUS, IPOBEICHHOE
B bpuranuu [2].

AxaneMuueckue OMOJIMOTEKH, CYIIECTBYIOIINE B CTPYKTypaX YHHUBEPCUTETOB,
CHOCOOHBI PELIUTh ITY MPOOIEMY B YCIOBUAX M300MINS HHPOPMALIUU, HE TOJIBKO
COKpaTHB MyTh K HY)KHOMY W LIEHHOMY KOHTEHTY, HO M CO3/1aB aTrMocdepy co-
TPYJHUYECTBA C YUYAIIUMUCA, IPENOJABATENSIMH, YICHBIMU ISl JOCTH)KCHUS UMH
aKaJIeMMUECKUX U uccienaoBarenbekux meneit [3]. Ho mist pemenus 3Toii mpooiie-
MBI HEOOXOJMMBI HOBBbIE MOAXOJbI K (hOPMUPOBAHHIO (OHIOB, aKTUBU3ALUS Pa-
OOTBI YHUBEPCUTETCKUX OMOIMOTEK MO UX PACKPBITUIO, BHEIPEHUIO COBPEMEHHBIX
KaHaJIOB KOMMYHUKAIIUH C TTOJIH30BATENSIMHU.

TpaguioHHbIE MeyaTHbIEe W31aHus (HanpuMep, YUeOHUKH, MOHOTpaduu U 1p.)
BOCTpeOOBaHBI 00YYAIONTUMHUCS W TIPETOoaBaTeIsIMH, HH(OPMAIUS O HUX pa3Me-
mraercss B KaTajorax (T€YaTHBIX WIJIM DJIEKTPOHHBIX, MHOTZIA B 0OJIee CIIOXKHBIX
nHpopMannoHHbIX cuctemax). C mosiBIeHHEM OOJIBIIOTO YHCIIa MPUBEPIKEHIICB
AJIEKTPOHHOT'O KOHTEHTA CTajla OYEeBHJIHA HEOOXOIMMOCTh PEUICHHUs MPOOJIEMBI
00BEAMHEHUS U PACKPBITHS JUJIsl OTpeOuTeNel TpaIulMOHHbIX (DOHAOB, OTIENb-
HBIX 3JIEKTPOHHBIX M3/IaHWH, COOCTBEHHBIX M BHEIIHUX CETEBBIX PECYPCOB, TO €CTh
HCIOJIb30BaHUE CIEIMATU3UPOBAHHBIX TEXHOJIOTHI U CEPBUCOB.

Hecmotpst Ha akTHBHOE pa3BUTHE BY30BCKHX M HAYYHBIX OHOIMOTEK VIS HAYYIHO-
00pa30BaTENLHOIO COOOIIECTBA OCTAETCS OCTPHIM BOIMPOC MPEANOYTEHHUS MOIB30-
BaTeJSIMU MOMCKOBBIX cucteM (SIHnekc, Google u ap.) 6e3 ydyera cTeneHu JoBepust
K Moyty4eHHOU uH(popmaruu [4]. s pemenus 3Toi mpoodieMbl OMOINOTEKH:

— aKTUBHO IMPOJABHUralOT CETEBbIE PECYPCHI C BEpUDUIIUPOBAHHBIM KOHTEH-
TOM, QOPMUPYS KOJUIEKLIUU U3 HarboJiee IEHHBIX HCTOYHUKOB OTKPBITOTO MHTEP-
HETa, IPOBO/IS SKCIIEPTHBIA 0TOOP MaTEPUAJIOB;

— HUCTIONB3YIOT CEPBUCHI CKBO3HOTO MOMCKa MO GoHIaM (TTOAXO0 aHAJIOTHY-
HBI TIOUCKOBBIM CHCTEMaM);

— BHEJIPSIIOT KYJIbTYpY paboThl ¢ HHPOpMaLKel, OpraHu3ys 3aHsATHs, MacTep-
KJIACChI, JIEKIMU JJISl PAa3HBIX IIEJIEBBIX IPYIIN OpraHU3aIlnHg;
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— pacKpbIBAIOT MPEUMYIIECTBA PAOOTHI ¢ MH(POPMALTMOHHBIMU PECYPCaMU Yepe3
WHCTPYMEHTHI U JIONOJHUTEIILHBIE CEPBUCHI IIATHOPM.

Hogsie hopmbl paboThl ¢ nHMOpMaIE MO3BOISIOT HE TOJIBKO YKOHOMHUTH
BpeMsi, HO U TOJTy4aTh 3HAYUTENbHBIN 00beM HH(POpPMAIIHH 110 HY>KHOMY 3aIrpocy.
PagukansHO M3MeHMsack pabota nmo cOopy MHPOpMAIMKM U3 TaKUX UCTOYHHUKOB,
KaK TIEPHOJAMYSCKHE W3JIaHUs, YTO HauOosee sIPKO MOXKHO MPOJECMOHCTPHPOBATH
Ha TakoM (opMate MmyOJIMKAIHA, KaK CTaThs (KYPHAIBHOTO, Ta3€THOTO WIIH JpY-
roro m3fanusi). Panee nmpumeHseMblil IPOCMOTP MEYATHBIX BBITYCKOB MM MX JJIEK-
TPOHHBIX aHAJIOTOB YK€ HE SBJIAETCS PAllMOHAIBHBIM JJIsi CEPhE3HOT0 HCCIIeI0Ba-
HUSL MaTepUalioB MO 3a/aHHOM Teme. Tenephb ¢ hopmupoBaHHEM HH()OPMALIMOHHBIX
PECYPCOB B AJIEKTPOHHOM (hopMaTe cTajgo BO3MOXKHBIM MPOBOIUTH MOUCK, HE OT-
paHUYMBas €T0 PaMKaMH OJIHOTO KypHalla, TEeMaTHUeCKOro COOpHUKA, €KEeTOTHU-
Ka, TaK KaK CHEeIHalbHO CO3JaHHbIE MIaT(QOPMBI-arperaTopbl akKyMyJIUPYIOT UH-
(dhopMaIrio ¥ peanu3yIoT MOUCK HE TOJIBKO M0 CTOYHHKAM Pa3HBIX U3/1aTEIbCTB,
OpraHM3aIyii, CTPaH, HO U MO0 MEXIUCIHUIUIMHAPHBIM JOKyMeHTaM. HekoTopsie
nyONMKanuy, MOIy4YeHHBIE B pe3yJbTaTe MOUCKa, ObUIO ObI TPYIHO HAiTH, ecin
OBl TIOJIK30BATEIIb UCKAJT WX, OPUEHTHUPYSCh TOJIBKO HA Ha3BAaHUE MEPUOTUICCKUX
n3nanuii. CerMeHT MmyOJMKannid, CO3JaHHBIX Ha CTHIKE Pa3HBIX HAyK, yKe JOCTa-
TOYHO BEJUK, JaTbHEHIINN pocT HenzOexeH. 1 3To emie oquH aprymMeHT Juisl pu-
BJICUEHUS 3aMHTEPECOBAHHBIX B MH(OpPMALIMH JIUI] B aKaJleMUYeCKIe ONOINOTEKH.

Hcnonp30BaHne HOBBIX METO/IOB U CPEACTB ISl IPUBJICUEHUSI BHUMAHUS K
CHeIHalM3UPOBAaHHBIM HH(POPMAIIMOHHBIM pecypcam, cepBHcaM, KOMMYHHKAIIH-
M — 3ajada OumonmoTek [5; 6], Tak kak OMOIMOTEeKa, OOJIbIIE HE SBISISACH €IUH-
CTBEHHBIM MOCTABIIMKOB WH(GOPMAIIUNH, BEIHYK/I€HAa KOHKYPUPOBATh 32 KIMEHTOB
C UHTEPHETOM, HHTEPHET-Mara3uHaMu, COLIMaJIbHBIMU CETSAMH, U PelIaTh npooie-
MY TIOBBIIICHUSI OCBEAOMIICHHOCTH O CBOUX IIEHHOCTSX M BO3MOXHOCTSIX, YTO TpE-
OyeT MapKETUHTOBBIX PEIICHUN ISl TOCTPOSHUS MPOYHBIX OTHOIICHUH C MOJIH30-
BaTeISIMU TIOCPEACTBOM ILIAHUPOBAHUS, PEAU3allMd U MOCTOSHHOTO KOHTPOJIS
nevictBuii [7; 8].

Henp Hacrosmelt paboThl 3aKiIrodaeTcs B 00OCHOBAaHUM HAIpaBJICHUH Jes-
TEJIBHOCTH YHUBEPCUTETCKOH OMOJIMOTEKH, OCBEIICHHWU PEAIM30BAHHOTO OIIBITA,
peaNbHBIX JOCTHKEHUI HAa OCHOBE IMOJTyYEHHBIX, POAHATU3UPOBAHHBIX JTAaHHBIX U
(hakTOB, TOKA3BIBAIOIINX HEOOXOAUMOCTH M Y(H(PEKTUBHOCTD JAaHHOU CTPYKTYPHI.

MeTtonmosiorusi. Victopuueckuii METOI OTCIICKUBAHUS TAaKOTO OOBEKTa, Kak
YHHUBEpPCUTETCKass OUOIMOTEKA, MTO3BOIHI OOOOIIUT OMBIT U BBIIBUTH MIPOOJIEMBI
Meprojia aKTUBHOTO HMCIIONb30BAHMS HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEX-
Honoruii. bubnnoreka, ABIASICh TPAAUIIMOHHOM CTPYKTYPOM YHUBEPCUTETA, OTBE-
qaeT 3a cOop, COXpaHEHHE U paclpoCTpaHEHNE 3HAHUH, TPEICTABICHHBIX Ha pa3-
HBIX HOCHUTEJSX, B YACTHOCTH PACHPOCTPAHSEMBIX C MOMOIIBIO MOSBIISIOIINXCS
TexHonoruii. HoBeiimme crnocoOwl [oHECeHUs WH(DOPMALUU TTO3BOJISTIOT OUOIHO-
TEeKaM JIOCTHYb Pa3HOOOpPa3usi KOHTAKTa W BBICTPOUTH HOBBIC (POPMBI KOMMYHH-
KallUH C YNATATEIISIMH, TO €CTh OPraHU30BaTh padOTy HA HOBOM ypPOBHE: B JIF000E
BpeMs CyTOK U BHE MoMelieHuid 6ubdanoreku [3; 9-14].

OO0cnenoBanne OOIIETO COCTOSHUA OOBEKTAa M IETAJILHBIA aHajlu3 €ro co-
CTaBHBIX 4YacTel cmocoOCTBOBai (HOPMUPOBAHUIO OOBEKTHBHOW KApTUHBI IS
MPUHSTUS PAlIMOHAIBHBIX PEIICHUN JadbHEUIEero pa3BuTUs. B 3Tol CBsA3M mpo-
W3BEJICH aHaJIM3 ATArOB U COCTaBHBIX YacTel JIsl HAIOJTHEHUS dJIEKTPOHHOUN Ouo-
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JHOTEKH YHUBEPCUTETA, IOTIOJIHUTENBHBIX CEPBUCOB, COKpAILAIOIINX TPYA03aTpa-
THI 1OJIb30BaTeNeH, 3(pPEeKTUBHBIX CPEICTB KOMMYHHUKAIMU U 00y4deHus. Popmu-
poBaHue OMOIMOTEKH U3 Pa3HBIX UCTOYHUKOB MPHUBENIO K TpaHCHOPMAIUHU U pac-
mMpeHnto GoHI0B OUOINOTEK M 0003HAYMIIO HEOOXOAUMOCTh CO3AaHUS €TUHOTO
MH(OPMAIIMOHHOTO MPOCTPAHCTBA KaK T HHPOPMUPOBAHUS 00 MMEIOMIEMCS
KOHTEHTE, TaK U JIJIsl opraHu3anuu noctymna [4; 15; 16].

Hcrionb30BaH KOMIUIEKCHBIH MOAXOM K OIEHKE BCEro KOHTEHTa OMOIHOTE-
KM, 4TO IO3BOJIWJIO HE TOJBKO CTPYKTypUpPOBaTh, PACKPBHITH MOTEHIMAT M BO3-
MO’KHOCTH PECYPCOB, HO M ONPEAEIUTh YHUKAIIbHBIE pecypchl. CeroiHs Ha pbIHKE
MHGOPMALMOHHBIX YCIyT NPEACTaBIeH IIUPOKUN CIEeKTp pecypcoB. CylecTBy-
rolre MH(GopMamoHHble pecypchl (MH(popMaroHHble bJl) yClI0BHO MOXXHO pa3z-
JIeTUTh 110 BapuaHTaM OpraHM3alliy JOCTYTA: MOAMUCHBIE PECYPCHI, MOAKIIOYEH-
HBIE 32 CYET CPEJCTB OpraHU3alMM; PECypChl, MMOJydyaeMble MO HAllMOHAJIBHOW U
BEJIOMCTBEHHOH MOAMMCKaM (3a CUET CPEICTB (elepaIbHOro OI0KeTa); pecypehl
OTKPBITOTO JIOCTYIIA; COOCTBEHHBIE PECYpPCHl OpraHu3aLuy, (opMupyembie COTpYI-
HUKaMH OMOTHOTEK.

[TpumMeHeHHBII TIepexoia OT O0IIEero K YaCTHOMY MO3BOJIHJI OIIEHUTH COO-
CTBEHHBIE PECypChl, HanboJiee TOYHO C(HOPMHUPOBAHHBIE MO 3aIPOCHI MOTPeOu-
TeJIell KOHKPETHOW OpraHW3alliy, a CJIEI0BaTeNIbHO, 00Jiee TOYHO YAOBIETBOPSI-
omue ux 3anpockl. OCOOEHHO 3TO aKTyallbHO i OMOJIHMOTEK YHHUBEPCHUTETOB,
TaK Kak IMEHHO B YHMBEPCHUTETaX COCPEIOTOYEHO OOJIBLIOE KOJIUYECTBO JIULL, Te-
HEPUPYIOUIMX U MOTPEOISIIOIMX KOHTEHT OIPE/IEICHHOW TEMaTUKH: aBTOPhl y4yeo-
HHUKOB, y4eOHbBIX MOCOOMI M oOydaroluecs; y4yeHble, UX KOJUIETH, YYaCTHUKHU
YHHUBEPCUTETCKUX MEPONPHUATHIA, TAKMX KaK KOH(pEepeHIHH, (OpYMBI U M., 0 pe-
3yJbTaTaM KOTOPBIX (OPMHUPYIOTCS COOPHUKH JTOKJIAJ 0B, TE3UCOB, MyOIMKalui 1
OTYETHI.

Hcnonp3oBaHne aHATUTHYECKUX W CTAaTHUCTHYECKUX METOJOB MO3BOJIMIIO
OLIEHUTH CUTYAIUIO, ONPEICITUTH IyTH Pa3BUTHS U KOMIUIEKC Mep Il BRIpaOOTKH
HOBBIX HAIPABJICHUH EATEILHOCTH U PEKOMEH AT,

Pe3yabTaThl U 00cy:kaeHue. Haunem aHanm3 cUTyamuu 1o mepexoay K hc-
MOJIb30BAHNI0 MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA B JEATEIHHO-
CTH OMOJIMOTEKU C KOHKPETHBIX (PAKTOB U JaHHBIX. PaccMOTpUM YacTHBIN cityuyait
(hopMupOBaHUS DIIEKTPOHHON OMOIHOTEKH.

OnektponHas O6ubnmoreka PYJIH nawama ¢opmupoBathes 15 mer Hazan,
NpOLelypy PACCMOTPEHHSI M BKJIIOUEHHE PECYPCOB MOXKHO Pa30UTh Ha HECKOJIBKO
sTanoB. [lepBbIM KpyNnHBIM MH(POPMALMOHHBIM pecypcoM craia Hayunas snek-
TpoHHas Oubnnorexka (HOb — eLIBRARY) ¢ poccuiickumu nmyOnukanusMu u3
NEPUONYECKUX H3JAaHUH 1O pa3iuyHbBIM 00JacTAM 3HaHWN (yHHBEpCATbHBIN
KOHTEHT).

3arem npowusonuia Tpanchopmaus Moaxoa0B K packpsiThio ¢pongos Hayd-
Hoit oubmuorexku (HB) PYJIH — snextponHslii katanmor 3amenuna ObC PYIH
(DOnextponHo-6ubmoreyHas cucrema PY/IH — manHoe Ha3Banue ObUIO JaHO B
2011 r. Ans COOTBETCTBUS CYIIECTBYIOLIMM Ha TOT MOMEHT TPE€OOBAaHUSAM U IMpH-
kazaM MunuctepcTBa oOpa3zoBanus U Hayku PD. — E.JI.) ¢ MeTagaHHBIMH O ITyO-
JMKALMAX U MOJIHOTEKCTOBBIMU M3aHusAMU. [IponsBeneHus aBTOpoB — COTPYIHU-
koB PYJIH mo3Bonumu chopMupoBaTh COOCTBEHHBIH MH(POPMAIMOHHBIN pecypc.
Ceiiuac ObC PY/IH o6beaunser nndopmanuio o neyatHoM ¢oHzae (paHee —
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ANEKTPOHHBIA KATaJlor) M IMOJHOTEKCTOBBIX JOKYMEHTaX, €XKETOJHBINH MPUPOCT
KOTOPBIX O0ecIeyeH 3a CYeT B3aUMOACHCTBUS ¢ M31aTenbeko-nonurpapuueckum
komiuiekcoM PYJIH u npuoOpereHreM n3gaHuii y IpyTrux U31aTeNbCTB U OpraHu-
3aLui.

Hannbsie 0 ObC PY/IH Ha xonen 2021 r.: Oubnuorpaduveckux 3amucen —
428 905, monHotekcToBbIX myonukanuii — 36 071. ObC PY]/IH — camsiii BocTpe-
OOBaHHEIN pecypc B DnektpoHHou Oubnmorexke PY/IH: mampumep, ¢ 2014 mo
2021 r. BoctpeboBannocTh DbC PY JIH Bo3pocna mpumepHo B 7 pa3 (puc. 1).

Puc. 1. PocTt BocTpeboBaHHoCcTN IBC PYH ¢ 2014 no 2021 r., %
Figure 1. Growth in demand of Electronic Library System of the RUDN University, %

Jlasiee a1 BKITIOUEHUS B DJIEKTPOHHYIO OMOIMOTEKY pacCMaTPHUBAIIUCH KaK
OTEUYECTBEHHBIE, TaK U 3apyOEKHBIE PECypchl ¢ 00pa30BaTENbHBIM KOHTEHTOM U
HayYHBIMU ITyOJIUKAITUSIMH.

OO6pa3zoBarebHbIE MATEPUANIBI MIPEIOCTABIISIIA KOMMEPUYECKUE NEKTPOHHBIS
OMOIMOTEYHBIE CUCTEMBI, KOTOPhIE aKTUBHO CO3/IaBAIUCHh M3JATEIHCTBAMU U OP-
raHU3alMsIMU, arperupyromumMu KoHTeHT. DBbC B HacTosIiee Bpemsi 3aHUMAIOT
YBEPEHHYIO TIO3UITHIO B BY30BCKUX OmOmMoTekax. [loamucka Ha aenmane DObC mo3-
BOJIWJIA HE TOJILKO 3HAYUTEIHHO YBETUYUTH (POHBI OUOIHOTEK 00pa30BaTEIHHBIX
VUPESKICHHNA, HO ¥ Pa3HOOOPA3UTh aCCOPTUMEHT YUICOHOH, yIeOHO-METOINIeCKON
YW WHOM nuTeparypbl. MHOTHE MONB30BATENN OTMEUYAIOT PsJi HEJOCTATKOB 3TUX
MPOYKTOB, HANIPUMEP MPH OOWINK y4eOHOT0 KOHTEHTa OTCYTCTBYET COBpEMEH-
Hasl XyJ0KECTBEHHas JIUTepaTypa, KOTopas sSBISETCS HEOOXOAMMOU ISl 3HAYU-
TEJIHLHOTO YKCJIa 00YYaIOIIUXCsl, OTMEUEH HETOJHBIA HAa0Op KJIACCUYECKOU XYJ0-
KECTBEHHOU JIUTEPaATYpHhl (B TOM UUCIE U 3apyOEKHOI ), MEPHOINUECKUX U3TaHUI
U TIpakTUYecKux mnocooduii [10].

OT60p MexAYHAPOAHBIX TIATGOPM MPOUCXOIUIT HA OCHOBE OT3BIBOB MOJb-
30BaTeNie U CTATUCTUYECKUX JAHHBIX (KOJIMYECTBA IMOJIb30BaTENEH, OOpalleHH i,
CKayMBaHUil). 32 HECKOJBKO JIET SJIPO MOJUTEMATUYECKUX PECYPCOB M OCHOBHBIX
MPOGMIBHBIX OBLIO OTIPENIEIIeHO.

Janee ¢hopMupoBaHue MEKTPOHHON OHMOIMOTEKH MPOJOIKIIOCH HA OCHOBE
OTKPBITBIX PECYpPCOB. Pecypchl OTKpBITOrO JOCTYIa MPEIOCTaBISIOT MaTepUabl
MoJIb30BaTeeM Oe3BO3ME3THO, €IUHCTBEHHOW Mperpajoil A HCIOJIb30BAHUS
HEKOTOPBIX M3 HUX MOXXET OBITh MEPCOHAIbHAS PEruCTpalusi, KOTOPYIO JIETKO
npoiTu. OTKpBITEIE UH(DOPMALIMOHHBIE PECYpChl — TO «CIACATENbHBIN KPyT» B
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cllyyae COKpalleHus (PMHAHCHPOBAHUS M OTCYTCTBHS HAIMOHAJIBHOW IOAIMMUCKHU.
[TosToMy GONBIIMHCTBO OMOTMOTEK, B TOM YHUCIIe OMOTHMOTEKH 00pa30BaTEIbHBIX
YUPEKIECHUM, CO3JAI0T CIELUAIbHbIE KOJUIEKIMU TAaKUX pecypcoB. HacTo Ha
atopMax IIIATHBIX PECYPCOB MPHUCYTCTBYIOT MaTepHAIbI OTKPBITOTO JTOCTYTIA.
OTKpBITOCTH TaHHBIX MaTEPHUAJIOB HE TOBOPUT O TOM, YTO COJAEPIKAIIAsICSI B HUX
nHpOpManKs MeHee IIeHHas, YeM TUIaTHBIA KOHTEHT TutaTdopmbl. [IpuanHb! paz-
MeIleHUs MyOauKaui B OTKPBITOM JIOCTYIE€ MOTYT OBITh OOYCJIOBJIEHBI OJUTH-
KO MaHHOTO M3MaHUs ()KypHAJI OTKPBITOTO JOCTYIIA) WM TeM, YTO MyOIHUKALUIO
OILIATHJI aBTOP WJIM €r0 OpraHu3alus, TAaKKe BO3MOXXHO BPEMEHHOE pa3MEIICHNE
MaTepHUaIoB B OTKPHITOM JIOCTYIIE B PEKJIAMHBIX LIEJISX.
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1000000 891 350 et
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0 [ |
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mmmmmm Kosimuectso obpatueHuit Kk uctodHmkam / Number of requests to sources

s KOAIMYeCTBO 3/1eKTPOHHbIX oKyMeHToB B doHae / Number of electronic documents in the fund

--------- JluHeiiHan (Konunyectso obpalleHmii K uctouHukam) / Linear growth (Number of requests to sources)
--------- JNuHeitHas (KoanMuecTso 31EeKTPOHHbIX AoKyMeHTOB B doHae) / (Number of electronic documents in the fund)

Puc. 2. Poct anekTpoHHoro ¢oHga YHUBL, (HB)
1 NONYNSIPHOCTN SN1EKTPOHHBLIX UHDOPMALIMOHHBLIX MICTOYHMKOB MO KOSIMYECTBY 0OPALLLEHWNI K UCTOYHMKAM
Figure 2. The growth of the electronic collection of the Library at the RUDN University
and the popularity of electronic information sources by number of requests to sources (databases)

HeobxommMo OTMETHTH, 4TO 00BEM IIIATHOTO KOHTEHTA, JOCTYITHOTO YHH-
BEPCUTETY, BCET/Ia 3aBUCUM OT BbIICTICHHOTO (PMHAHCUPOBaHMUs, OIarogaps KOTo-
POMY BO3MOYKHA €XKETOJ/IHAs TIOIITICKA Ha HEOOXOUMBIE OpraHu3aIui HHPOpMa-
LIMOHHBIE PECYPChI, OTAEIbHBIC U3JAHUS U TIP.

W3 BBIIECKa3aHHOTO ClIEIyeT, YTO JUTsl (POPMUPOBAHUS IJICKTPOHHOU OMO-
JTUOTEKH HYXHBI CPECTBA, TPYAOBBIE PECYPCHI (I cO3JaHUsI COOCTBEHHBIX MPO-
IYKTOB, pabOTBI ¢ MIPHOOPETEHHBIMH PECYpCaMU, MPOJIBIKEHUS BCETO MMEIOIIe-
rocs KOHTEHTa), BPEMEHHbIE 3aTpaThl (Co3AaHUs COOCTBEHHOTO pecypca, O0TOOp
PECYPCOB OTKPBITOTO JOCTyIA M ApyrHe BUIbI padot). [logaepxka 37eKTpOHHOM
O6ubnrorexku TpedyeT Bce OOJbINe 0l U BpeMEHH, MO3TOMY aKTUBHO UIET Tie-
penpoduiIrpoBaHUe TIEPCOHANIA TI0J] HOBBIC 3a7a4d, YTO TMOATBEPIKIAOT (DAKTHI,
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3a(UKCUPOBaHHBIE B 0030pe TEHIEHIMI U mpoOieM, 3aTparuBaolIuX aKaIeMu-
yeckue Onbnroreku Beiciiero oopasosanus B CIIA [17].

B mocnennue ronpl mepBooYepeqHON LENbI0 MpU (POPMUPOBAHUU DIIEK-
TPOHHOW OMOTMOTEKH CTaIM CICUATH3UPOBAHHBIC HAYYHBIE PECYPCHI At obec-
NEYEHUs] YHUKAIBHBIX 3allPpOCOB YUEHbIX-HccienoBareneid. JJanHomy sramy pasz-
BUTHS DJICKTPOHHOU OMOIMOTEKH CIIOCOOCTBOBAJIO yyacTre yHuBepcurera B [Ipo-
rpamMMe «5—100», Tak Kak BO3HUKJIA HEOOXOJUMOCTh B pecypcax Uil MPUOPUTET-
HBIX HaTPaBJICHUI pa3BUTHS YHUBEPCHUTETA.

3a mocnenHue TATH JeT 3aQUKCHPOBaH JIMHEHHBIH POCT OOpameHnii K Ma-
TepHuagaM >JIEKTPOHHON OMOIMOTEKH M yBEIMUYEHHUE YHCia DJIEKTPOHHBIX JIOKY-
MEHTOB Ha JOCTYMHHBIX iatdopmax (puc. 2). B mpuBeaeHHON CTaTUCTHKE YYTECHBI
pecypchl, HenpepbIBHAs MMOAMMCKA Ha KOTOPbIe Obljla HA MPOTSKEHUH TISITH JIET.

Ilepeuens pecypcos, yumeHnHvix 8 Camucmuke:

. Buneoreka «Pemenue».

. OBC «KoHcynbTaHT CTyAEHTaY.

. OBC «YHuBepcuTeTcKass OMOIMOTEKA OHIIAHHY.
. Ob Grebennikon.

. OBC «Jlanb».

. OBC PYJIH.

. OBC «Tpouukuit MOCT».

. O6pazoBarenbHas miatdopma «tOpaiity.

. East View.

10. HOb eLIBRARY.

11. Vet-Anatomy.

12. Cambridge UP.

13. ACS. American Chemical Society.

14. Dentistry & Oral Sciences Source.

15. JSTOR.

16. Reaxys.

17. Science Direct.

18. SciFinder-n.

19. SciVal.

20. Scopus.

21. Statista.

22. Wiley.

23. WOS.

Hannuue »nekTpoHHOTO KOHTEHTa CTaio OCOOCHHO HEOOXOJUMBIM C BHE]-
pEeHUEeM NHUCTAaHIIMOHHBIX oOpa3oBaTenbHbIX TexHojoruil (JOT), oOpazoBaTens-
HbIX TIatgopm — LMS u mepexonom B AMCTAHIIMOHHBIN (opMaT B MEPUOJ TaH-
nemuu [17].

Heo0xoanMo oTMeTHTh 0c000€ 3HAUEHUE TECTOBBIX JOCTYIOB MpH (HOPMHU-
POBaHHH IEKTPOHHON OUOIHOTEKH. OHU TTO3BOJISIFOT HE TOJIBKO POUHGOPMHUPO-
BaTh IMOJIb30BATEJICH O CYMIECTBYIOIIMX PECypcax, HO M BBISBHTH 3aHHTEPECOBAH-
HOCTh B HOBBIX MCTOYHHKAX WH(OPMAIIUH, a B MEPHOJ] OTCYTCTBUS MOCTOSTHHOTO
JOCTYTIA MPETOCTaBUTh BO3MOYKHOCTh JISTUTHMHOTO MCIIOJB30BaHUs (03HAKOMIIE-
HUS ¢ KOHTEHTOM, CKauuBaHMs MatepuayioB). Tonpko B 2021 r. 6mbmmoreka PYIH
obecrieunsa 39 TECTOBBIX JOCTYIIOB.

O 001N LN B WIN —
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C nenpio JalbHEUIIETr0 pa3BUTHS SJIEKTPOHHOW OMOIMOTEKH BO3HUKIIA He-
00X0IMMOCTb BHEJIPEHUS IOTIOJIHUTEIBHBIX cepBUCOB. Ha priHKe MH(pOpMAITHOH-
HBIX YCIYT YK€ MPUCYTCTBOBAJIM MPOIYKTHI JIJIsl OpraHU3alMi CKBO3HOTO TIOUCKA
nHopmanu Heckonbkux miuatdopm. Hampumep, 3apybOexHas paspaboTka —
TUCKaBepHu-cepBUC kommanuu Ebsco, oteuectBenHoe 10 «bubnmomnonck» kom-
nannn «Pagyra-JIuk». Y KaXIoro AMCKaBepU-CEPBUCA €CTh CBOU OCOOEHHOCTH,
HO TJIaBHOE, YTO MX OOBEAMHSIET — 3TO BO3MOXKHOCTh MOMCKa MHGOpPMAIMU BO
BCEM MAaCCHUBE AJICKTPOHHOW OMOIMOTEKH (WM €€ YacTH) M, KaK CIEACTBHUE, CO-
KpalleHHe BPEMEHHBIX 3aTpaT Ha MOMCK peJieBaHTHOW HMH(OpMauu B OOUIUHU
CYIIECTBYIOIIUX MaTepHanoB Oyaromapsi COpTUPOBKE ((PUIbTpalK pe3yIbTaToB
MOWCKA); TIEPEX0] OT ONMUCAHUS UCTOYHHMKA (OmOmorpaduyeckas 3amvch, aHHO-
Talus, KIOYEeBbIe ClI0BAa) K TeKCTy myOnukanuu. C TOYKH 3peHUsi COTPYAHHUKOB
OMOIMOTEKH — 3TO UACATBHBIA HHCTPYMEHT JIJISl PACKPHITHUS (POHIOB SJIEKTPOHHOM
OMOIMOTEKH, TaK KaK OH CIIOCOOCTBYET BhIsBICHHIO b/ cooTBeTCTBYIOMICH TeMa-
TUKU C JJOCTATOYHBIM KOJMYECTBOM MaTepUajoB JUIsl OCTOSIHHON paOOTHI MOJIb-
3oBarens. Hayuynas O6mbnuoreka PYJIH oObenuHuiaa mocpeacTBOM HCKaBEpH-
cepuca (B PYJIH cepBuc Ha3wiBaeTcsi «EquHOe OKHO MOHMCKA O 3JIEKTPOHHOU
oubmuoreke». — E.JI.) ObC PYJIH, xommepueckne DbC, moamucHele u 0co00
LIEHHBIE PECYPChl OTKPBHITOTO AO0CTyma. Hampumep, Moixy4eHHbIE CTaTUCTHYECKHE
JaHHBIE JTUCKaBEPU-CEPBUCA TOKA3aJd BBICOKYIO BOCTPEOOBAHHOCTH YYEOHBIX
martepuaioB Ha miatdopme IbC PY]/IH, uTo mocmyxuio ee maapbHEHIeMy pas-
BUTHIO 32 CUET MPHUBJICYEHUS TOTIOTHUTENLHBIX BHEITHIX MacCUBOB MH(OPMAITUH.

AHanmM3 CTaTUCTUYECKUX JaHHBIX 3a(UKCUPOBAJI MHUKOBBIE MECAIBI 00pa-
nieHuid Kk ENMHOMY OKHY TOHMICKA 3JIGKTPOHHON OMOJIMOTEKH: CEHTSIOph (IIPUTOK
HOBBIX 00y4YaIOIIUXCS), OKTAOPh — 1eKaOphb, MapT — ampeb — MECSIIbI C YCTOMYH-
BO BBICOKHMM YHUCJIOM OOpaIeHUH.

Jlunupyroniye MO3UIUKN TIPU Mepexo/ie Ha UCTOYHUKHU B pe3ysibTaTax MoHcKa
Ha npoTshkeHuu Tpex et (2019-2021 rr.) npuHaanexaT cpein PyCCKOS3bIYHBIX
wiatpopm — ObC PYJIH, «Kubepnennnake» (OTKPBITHIA pecypc), Y HUBEPCUTET-
CKOW OMOnHMoTeKe OHMaitH, oOpa3oBaTenbHOM Tiargopme «FOpaiity, DbC «Jlanby.
Jluaupyroliye MO3UIUH CPed MEKIYHAPOAHBIX pecypcoB 3aHMMatoT — Open Access
Journals, ScienceDirect (Elsiever), Pubmed, EbscoHost Collections.

WuTepecHbIME cTanu JaHHbIe 1O oT4eTy «CTaTHCTHKA TMOMCKOB», TaK Kak
MO3BOJIMJIM MPOAHAIM3UPOBATh CUTYAIIUI0 «HEYCHEIIHBIX MOMCKOBY». (OKazaiocs,
YTO MPUYMHA «HEYCIEITHOCTH» CBSi3aHA HE TOJIBKO C OTCYTCTBHEM KOHKPETHOTO
Marepuaja B 3JIEKTPOHHON OMOIMOTEKe, HO €Ille M C HeMPaBWIBHO CHOpMyITUpO-
BaHHBIMU 3ampocamu. Hampumep, ucrons30BaHue B MOMCKOBOM 3ampoce OuOImo-
rpagudeckoii 3anucu co Bcemu cumBosiamu 1o 'OCTy gaBasno HyneBol pe3ynibTar.
Hab6op OykB, 3anpoc ¢ rTpaMMaTHYECKUMH OIIMOKaMH, JT00ABJICHNUE JINITHUX KaBbI-
YeK M JIPYTHX 3HAKOB, KOTOPBIE MCIIOJIB3YIOTCS CEPBUCOM Kak OmMepaTopbl AJs 3a-
Mpoca, Tak)Ke HE BBIBOJWIIM Ha pe3yibTar. Ele oHa u3 Npu4nH — yKa3aHue HoMe-
pa ISBN B moucKoOBOH CTpOKE: MOCJIE€ MTPOBEPKHU BBISICHUIIOCH, YTO B 3JIEKTPOHHOMN
Ooubnuoteke HeT u3nanuii ¢ TakuM [SBN, HO ecTh aHaNOTHYHOE M3aHKUE APYTOTO
roja (pu nepeusanuu nprcsanpaercst HoBbiM ISBN. — E.JL).

«CraTHCcTHKa OTKa30B» MO3BOJIMJIA MPEXKIE BCETO JMKBUIUPOBATH UH(MOP-
MaIllMOHHBIE TIPoOeThl B (POHE, a aHAIIN3 CUTYAINH C HEMPABIILHBIMY 3aIIPOCaMH
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100aBHII TOTIOJIHUTENBHYIO TEMY B MporpaMMy o0yuyeHus 1o padote ¢ uHpopma-
et — «Omumoku npu GopMupoBaHUH HHPOPMAIIMOHHBIX 3aIIPOCOBY.

Ob6cyxnast TeMy (OpMHUpPOBaHUS SIIEKTPOHHON OMOIUOTEKHM HEOOXOIUMO
OCBETUTb MEPOIPHUATHS 1 KOMMYHHKAIMHU, UCTIONIb3yeMble Oudmrorexon. KiroueBoit
BOIMPOC, KOTOPBIH HEOOXOIUMO OBLJIO PEIIUTh NMPH CO3JAaHUU IJIEKTPOHHOU OMO-
JHOTEKH, — HACTPOWKAa KOHTUHT€HTa YHHUBEPCUTETA HAa €€ aKTUBHOE MCIIOJIb30Ba-
HUE, TaK KaK y OOJIBIIMHCTBA JIIOAEH (JlaXke 3aHMMAIONIUXCSl HAYKOM) CYIIECTBO-
Bajla U CYILIECTBYET WJUIIO3US, YTO «B MHTEpHETE Bce ecTh». Ly perieHus 3Toi
3a1aun ObUT pa3padoTaH IUIaH Mo 00yYeHHI0 ¥ HHQOPMUPOBAHHIO IIETICBBIX ayaH-
TOPUM YHUBEPCUTETA O MPEUMYIIECTBAX PaOOThI C OHJIANH-KOHTEHTOM, UHCTPY-
MEHTAMHU M CEePBHUCAMH OTJENbHBIX MIaTdopM. B yueGHBIX mporpamMmax mnepBoro
Kypca (OakamaBpmar, crienuaiuTeT) ObUT MpeaycMoTpeH Kypce Jekumit «Hudop-
MaIMOHHas KyJIbTypa, HHPOPMAIMOHHO-OMOINOTEUHbIE PeCcypChl A y4eOHOro
nporecca». B mocnencTBum aHHBIA Kype COTPYIHMKHA OMOIMOTEKH TpaHC(HOPMH-
poBasi B OHJIaliH-KYpCc Ha oOpas3oBarenbHOM ruiatdopme yHusepcureta (TYNC
PYJIH), xotopyto mojaep:kuBaeT HayuyHas OuOnuoreka. Temepp MaHHBIM Kypc
JIOCTYTIEH Ha MPOTSHKEHUH BCETO Meproa 00ydeHus1, TaKk Kak OIPOCH 00y4JaromnX-
Csl M IPAKTHKa MOKa3aJii pocT oOpalleHnid K MaTepualiaM Kypca IpH BBITOJTHEHUN
3aJJaHuid, TTOJrOTOBKE K CEeMHHApaM, HalMCcaHUM pedeparoB, dCCe, BBITYCKHBIX
KBaJTM(UKAIMOHHBIX paboT. Hammume oHNaifH-Kypca, MOCTOSHHAS JOCTYITHOCTh
MaTepHaJiOB, a HE Pa30BbIC JICKIIUH — €IIIe OJTHO IMOATBEPKICHNE HE0OXOAUMOCTH
BHEJIPEHUs HOBBIX (popM 00ydeHUs U ITUGPOBU3ANMH 00Pa30BAHUS B LIETIOM.

B maructpaTtype npeaycMOTpeH psl MEpONpUSATHH IO HCIOIb30BAHUIO
CHeLMaIU3UPOBAaHHBIX 0a3 JaHHBIX, BHEJIPEHA IPAKTHKAa MacTep-KiIaccoB, 00y-
YaIOIUX MEPONPUATHIA HE TOJIBKO COTPYIHUKAMH OMOIMOTEKH, HO U ONBITHBIMU
M0JIb30BATEIISIMU PECYPCOB — MPO(ecCHoHaTaMu.

Oco6oe BHUMaHHE yJIeJIEHO MPUBJICUCHHIO K paboTe ¢ JerHTUMHBIMU 0a3a-
MU JIaHHBIX aCTIMPAHTOB M HAayYHO-TIEIarornyecknx paboTHukoB. Ha mepBom sta-
e JUIsi aCHUPaHTOB TEPBOro rofa o0yueHHs MPOBOIMINCH BBOJHBIC JIEKLIUH, 3a-
TEM Ha JOTIOJIHUTEIBHBIX MEPONPHUATHIX OCBEIAINUCH BOIPOCH! 1M0A00pa KypHa-
Ja Uil MyOJIMKAIUK, PEHTUHTOB W3JaHHH, IUTHPOBAHMUS, TOUCKA TEMAaTHYECKIX
KOH(epeHIHiA, TPAHTOB, aKaIeMUIECKON 3TUKHU U TIP.

HayuHo-nenarornueckue paOOTHUKU ObUIM 3aWHTEPECOBAaHBI B MaTepHaax
KaK Juld y4eOHOTo Ipolecca, Tak W JUIl Hay4HO-HCCIIE0BATENbCKON 1eATeIbHO-
cTH. JI7s TaHHOM Tpynbl MOJIb30BaTENEN MCIONIb3YIOTCS UHIANBHYaIbHbIE KOH-
CyJbTalluy, ONIEPaTUBHbBIE OTBETHI HA 3aIPOCHI, PEATTU3YIOTCS CIELHAIbHbIE MPO-
IpaMMBl.

C nenpio yriyOJIeHHOTO OCBOEHUSI METOJIUK paboThl ¢ MH(pOpMaIuen co-
TPYAHUKHA OMOIMOTEKU IMOATOTOBMIM HPOTPaMMbl MOBBIIIEHUS KBATU(PHUKALMH.
B Hacrosme Bpems B mopTdene MeponpusITUid OMOIHMOTEKH A JOHOTHUTENb-
HOro 00pa3oBaHMs MPHUCYTCTBYIOT CieAyrone nporpammel: «Iloaroroska, odopm-
JICHWE U 3allUTa HAYYHOTO HcclieloBaHus (aucceprauun)»; «COBpeMEeHHbIE KOM-
METEHINH B paboTe ¢ 3JIEKTPOHHON MHpopMalueil B 00pa3oBaTeIbHON U HAy4YHOI
NesTeNIbHOCTH»; «MeTo/InKa AMCTaHLMOHHOTO OOy4YeHUsl B 3JIEKTPOHHOU cpene,
MOArOTOBKA M peaju3alusl 3JIEKTPOHHBIX KypCOB ISl JUCTAHLIMOHHOTO OO0yuye-
Hus»; «[IpakTnyeckue acneKThl JesTeIbHOCTH By30BCKON OMOINOTEKH B yCIOBHU-
AX MEXIYHapOJHOM KOHKYpPEHLMH 0Opa3oBaTeNbHBIX ycinyr»; «IIpaktuka Hayd-

258 DIGITAL EDUCATIONAL ENVIRONMENT



Jlomosa E.FO. Bectuuk PYIH. Cepusi: Undopmaruszanust oopasosanus. 2022. T. 19. Ne 3. C. 249-264

HOM KOMMYHUKAIIUW, IPE3CHTALUS HAyYHBIX TOCTHKEHHUI aBTOpa, MEXKIYHApOI-
HbIe KoJUTabopanumy. [1o pesynbpraram oOy4deHHs BBIJACTCS yIOCTOBEPEHHE YCTa-
HOBJIEHHOTO 00Opa3ia. Ceiiuac neicTByromux nporpamm — 10, B Tom uncie 7 pea-
muzytorest ¢ npumenennem JIOT. Beero 3a mepuon 20152021 rr. mo mporpam-
MaM JIOTIOJIHUTEILHOTO 00pazoBanus o0ydeHo 1683 uenoexk.

Jlis onTUMU3aIuu pabOTHl ¢ ayAWTOPHEH I0JIb30BaTeeii ObUT BHEIPEH
(opmar perymsipHbix BeOuHapoB Ha miatdopme Teams — «bubnuoreunas cpena»
C TEMaTUYECKUMH U TPOU3BOJIBHBIMH MEPONPHUATHSIMHU (IO 3ampocam) ISl pas-
HBIX LIEJIEBBIX TPYIII YHUBEPCUTETA.

T'oBopst o 1MdpoBoii TpaHChopMaruu OUOIHOTEKH HENIb3S HE OTMETHTH
ocoboe 3HaueHue caiiTa YdeOHO-HAydyHOro WH(POPMAIMOHHOTO OMOTUOTEYHOTO
uentpa (Hb) PY/IH, rmaBHas 3agadya KOTOpOTO — OIMOBEIHIEHHWE O KOHTEHTE (Tie-
YaTHOM U 3JIEKTPOHHOM), JOCTYIHBIX CEpBUCAX, MEPONPHUATHUAX, CHCTEMaX KOM-
MYHHUKAIIUU ¥ HHOOPMHUPOBAHUS (BUPTYATbHBIH OMOINOTEKaph, COIIMATBHBIC CETH
U mp.). 3a 5 NeT KOJIMYECTBO TOCEUICHHWH caiiTa 3HauYMUTEeNbHO BO3pocio. Jlua-
rpaMMma (puc. 3) 1eMOHCTpUpPYET AMHAMUKY noceuieHuii B 2021 r.

1802—21.02 2203—2803 2604 —0205 31.05—06.06 05.07 —11.07 0908 —15.08 13.00—19.09 1810 —24.10 21—281 27.12—0201 31.01—06.02

Puc. 3. JyHamuka noceLLleHnin a1eKTpoHHon 6ubnmotekn YHUBL, B 2021 r., KONMYeCTBO YHMKabHbIX MOSib3oBaTesnei
Figure 3. Electronic Library website traffic dynamic, number of unique users

CoryacHo IaHHBIM cepBuca «SIHnekc Merpuka» B cpenteM caiit Hb PYJIH!
B T0oJI mocemaer 6omee 35 ThIC. ToJIb30BaTeNnel (puc. 4), 9To0 COOTBETCTBYET KOH-
TUHT€HTY YHUBEPCHUTETA.

4000

2000

o oo o o

MNoceTtutenun / Visitors 35192

Puc. 4. PeaynbTaTthl nokazatens «AnHamuka nocetutenen canta YHUBL, PYOH»
Figure 4. Results for the indicator “Visitor dynamics on the RUDN’s Scientific Library web site”

! Hayunas 6momoreka PYJIH. URL: http://lib.rudn.ru/
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Bripocnu Takue BaxkHbIE MOKa3aTelH, KaKk BpeMs, IPOBEIEHHOE Ha caiiTe,
u riryouHa npocmotpa (puc. 5). [lonydyeHHble JaHHbBIE MO3BOJISIOT CAENATh BBIBOJ,
YTO CailiT Hy)XeH MOJIb30BaTEIsIM, OCOOCHHO MHTEpPECHa OpraHM3allMOHHAs, HO-
BOCTHasi HHPOpPMAIUs ¥ KOHTEHT.

rny6uHa npocmoTtpa / Viewing depth

2,57

Bpems Ha caite / Time on the site

3:32

Puc. 5. Pe3ynbTaTthl nokasatens <« nybrHa npocMOTPOB 1 BpeMs Ha caitTe YHUBL, PYOH»
Figure 5. Results for the indicator “Depth of views and spent on the RUDN’s Scientific Library web site”

bnarogaps BocTpe6G0OBaHHOCTH caiiTa pacTeT €ro BUJUMOCTb B CETEBOM IMPO-
CTpaHCTBE.

VY4uuteiBasi MOMyJISIPHOCTh COLMAIBHBIX CETel JAHHOMY BUAY KOMMYHHUKAIH
yAENeHO 3HAYMUTENhbHOE BHMMaHHE. B Hacrosiee Bpemsl ColMaIbHBIE Meaua —
BaXKHEUIINA UHCTPYMEHT JJIsl MOJIOJICKHOUM cpenbl. B 4yacTHOCTH, Takoil mokasa-
tenb 3¢ dexkTuBHOCTH SMM, Kak KOJIMYECTBO MEPEXO0B HAa CAUT OMOIMOTEKH U3
COIMAIbHBIX ceTeid, noctur 4,5 %, uro coctapisieT nopsiaka 1600 yenosek.

3axuouenue. [Ipoananm3nupoBaB UCTOPUUECKUE BEXU, CTATHCTUYCCKUE JTaH-
HBIE CETOIHAIIHETO JHSI MOKHO 3aKJIFOUUTh, 9YTO PAOOTHI IO paCHTUPEHUI0 OUOIHO-
TeqHOTro (hOHJIA 32 CYET CPOPMHUPOBAHHON IIIEKTPOHHON OMOTMOTEKH, €e Hapallu-
BaHUs, MPOJBIXKEHUS Yepe3 MPeayCMOTPEHHbIE KaHAIbl KOMMYHHKAIIUY, IPUHECTH
KeIaeMbIe Pe3yNbTaThl. DTO MOATBEPKAAIOT KOHKPETHBIC BBIBOIBI U (DAKTHI.

1. Veeruuenue oubruomeynoco gponoa 3a cuem 31eKMpPOHHO20 KOHMEHMA
NO380UNO CHOpMUPOBAMb INEKMPOHHYIO OUOIUOMEKY U MAKCUMATLHO 0becnedums
3anpocel nonvzogameineu. JIOCTUTHyTa CTOIPOLIEHTHAs 00eCle4eHHOCTh o0yda-
IOLIUXCS yYeOHBIMU MaTepuasiaMu. DIIEKTPOHHBIN (POH]] y4eOHBIX MaTepHajoB Ha
PYCCKOM SI3bIKE MpEBBIIIAET MeyaTHBIA B 5 pa3 (yueOHble MaTepuajbl BHEIIHUX
ObC u ObC PY]JIH coctaBnstor 220 844 namMmeHoBaHusl, nedaTHbI — 45 048
HauMeHoBaHMii). HayuHble TOKyMEHTHI AJIEKTPOHHOTO (POHIa, K KOTOPHIM OTHO-
CSITCS MyONMUKAITNK TIEPUOINIECKUX U3JaHUH, B pa3bl OOJbINE NEYaTHOTO, HO B JIaH-
HOW MyONMKaIyu KOHKPETHBIC UG PBI HE IPUBEACHBI B CBSI3U C pa3HOM CUCTEMOM
ydeTa MaTepuanoB B (OHJE TPaIUIIMOHHONW OMONMOTEKH W Ha OHJIAHH-TIIaTdop-
Max (ydeT neyatHoro (¢oHAA: KypHAII CO BCEMH CTaThsIMH — | €., y4eT JOKyMEHTOB
Ha OHJTaiH-TUIaTGopmax: myomukarus — 1 en. — E.JL). [lonmucka Ha 0T€4eCTBEHHBIE
U MeXAyHapoAHble TUIaTGOpMbI C MEPUOAMYECKUMHU M3JIaHUSl MO3BOJIWJIA Tepe-
CMOTpPETH MOAXOM K paboTe CO CTaThsIMU, KypHAJIaMH U TOTYyYUTh BO3MOXKHOCTh
WCIOJIb30BaHUS Psijia CEPBUCOB, HEOOXOUMBIX YUTATENSIM U aBTOpaM. Hanpumep,
CEpBHC aBTOMATHYECKOTO (hopmupoBaHUS OMOIMOTpadUIECKOro OMHUCAHUS KOH-
KPETHOM MyOJMKAITUU COTIIaCHO TPEOOBAHUSIM.
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2. Ediceco0mnsiii pocm odpawyeHull K 0me4ecmeeHHbiM U MeHCOVHAPOOHBIM
unpopmayuonnvim d6azam Ooanuvix. IlpogymaHHas ctpaterus, akTHBHAs, IUIAHO-
MepHas pabora o (GOPMHUPOBAHUIO DJEKTPOHHOW OMOIMOTEKH ¢ WHpOpMAIHEH
JUI BCEX HAIPaBJICHUH MOJArOTOBKM M T€M HAay4YHO-UCCIIEI0BATEIbCKON JeATeNb-
HOCTH, MH()OPMAIIOHHBIE ¥ 00YYaOIIie MEPOIPUATHS, BHEIPEHHBIC CICIIAAIIH-
3UpPOBaHHBIE CEPBUCHI CIIOCOOCTBOBAIN POCTY MCHOIb30BaHMS 3JIEKTPOHHOTO KOH-
TeHTa. Ocobasi IEHHOCTh 3JEKTPOHHON OMOIMOTEKH ¢ BO3MOXKHOCTBIO YAaJI€HHOTO
JIOCTYTIa TIPOSIBIJIMCH U 3aKPEMIIIAach B YCIOBUSIX JUCTAHIIMOHHOTO TIEPHO/Ia YIeOb
1 pabOThl YHUBEPCUTETA.

3. Passumue snexmponnou oOubiuomexu. MOHUTOPUHT COCTOSIHUS DJICK-
TPOHHON OWOIMOTEKHM TMO3BOJSAET MONydaTh HHMOPMAIMIO U JAIbHEHIIero
KOMIUIEKTOBaHMsI, ONTUMHU3ALMHU U aKTyanu3auu GoH/a, TaK KaK Ha MOCTOSHHOM
OCHOBE peaJln30BaH KOHTPOJIb COCTOSIHUSA Db ¢ UCIOIb30BaHUEM CTaTUCTUYECKUX
TAHHBIX, OIIPOCOB M MHEHHH MOJIb30BaTEIIeH U TIp.

4. PayuoHnanvbHoe UCnonb308aHue U KOHOMUSL cpedcms ObLITU JOCTUTHYTHI
Onarozapsi mepecMoTpy HOJIUTUKHM KOMIUIEKTOBaHUS ()OHIA 3a CUET BHEAPEHHS
HOBBIX TEXHOJIOTHI; OTKa3a OT MPUOOPETEHHs MEeYaTHOW MEePHOAMKH, KOTOpas
MIPUCYTCTBYET B AJEKTPOHHBIX pecypcax; aKTUBHOTO HCIOJIb30BAaHUSI PECYPCOB
HaIlMOHAJIbHBIN MOAMUCKU U TECTOBBIX JOCTYNOB; (POPMUPOBAHUIO KOJJIEKIUH U3
PECYPCOB OTKPBITOTO JOCTYTIA.

5. Meponpusamus nns npenojaBateiei, Y4eHbIX U 00YUYaIOIUXCsl TT03BOJIH-
JIM U3MEHUTH CTEPEOTUITHBIE MTOAXO0/IbI K COOpY MH(OpMAIK, BHEAPUTH MIPAKTUKY
aKTHBHOTO HCIIOJIb30BAHUS BEPHU(PHUIIMPOBAHHBIX IEKTPOHHBIX PECYPCOB, PA3BUTh
npodeccroHanbHble KOMIETEHIIMH, TPUOOIIUTE MOJIb30BaTeNel K MEXIyHapOI-
HBIM MH(OPMAIMOHHBIM IUIATGOPMaM U COBPEMEHHBIM CepBUCAM JUIsl pabOTHI C
nHpOpManreH; y monp30BaTeneil chopMHUpOBAIICS HABBIK pAOOTHI C UCTOYHUKAMU
anexkTpoHHon o6udmmotexku PYJIH.

6. Kommynuxayuu. Vconb30BaHUE CETEBBIX TEXHOJIOTHH CIIOCOOCTBOBAIIO
COBPEMEHHOMY, OTIEPATHUBHOMY B3aMMOJACHUCTBUIO C ayIAUTOPHUEH, OMOBEIICHHIO O
HOBOCTSIX, KOHTEHTE, CEPBUCAX, YCIyTrax, MEPOIPUATHSIX.

7. Vkpennenus penymayuu Oubauomexu 8 yHUepCUmemckou cpeoe Ipo-
M30IIIO0 33 CYET HOBBIX TEXHOJOTHYECKUX OpM paboThl ¢ nH(pOpMAIHen, 3HaUH-
TEJIBHOTO yBeNWYeHHs! (POHIa, CEPBHCOB, CHEIHATBbHBIX MEPONPUITUN, CETEBBIX
KoMMyHuKaiuii. Hayunast Gubianorexa u3 TpaAULMOHHONW CTPYKTYpbl YHUBEPCH-
TeTa TpaHC(HOPMHUPOBAIACH B MOCTOSHHO Pa3BHBAIOIIYIOCS, TEXHOJIOTUIHYIO CTPYK-
TYpY, COOTBETCTBYIOIIYIO TPEHAAM pa3BUTHsI 00pa30BaHUs U OOIECTBA.

bubnuorekn yHUBEPCUTETOB, KaK U PaHblIE, OCTAIOTCSI OCHOBHBIM MECTOM
KOHIICHTpAallMU WH(POPMALUU, TOYKOW cOOpa HOBBIX WAEH, a Oiaromapsi mpucyT-
CTBHUIO B CETEBOM MPOCTPAHCTBE COOTBETCTBYIOT IYXY BPEMEHHU U CTaHOBSATCS MpU-
BJIEKATEJIbHBIM OOBEKTOM JJI1 COBPEMEHHOTO MOKOJICHHUS, SBJISISICH KOMIIETEHTHBIM
PYJIEBBIM B MIOTOKAX WH()OPMAIIHH.

OnvcaHHBI B TaHHOW pabOTe OMBIT MOXKET OBITh MCIOJIb30BaH YHUBEPCH-
TETCKUMU OMONMMOTeKaMU Tpu (OPMHUPOBAHUHU DIEKTPOHHBIX OUOINOTEK, BHE-
PEHUM CHEUAIN3UPOBAHHBIX CEPBUCOB, B3aUMOICUCTBUN C Pa3HBIMU KaTeTropus-
MU TIOJIb30BaTeIeH C LEIbI0 MPUBJICUCHHsS] BHUMaHUS K (OHAAM C JIOCTOBEPHOU
nHpopmanueid. Heo6xoauMo OTMETUTh, YTO peau3alvs OMHMCAHHBIX MOJXOJ0B
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UMeeT KOHKPETHbIE Pe3yJIbTaThl, KOTOpbIe ObLIN ampoOUpOBaHbl B 00pa3oBaTelb-
HOM YYpEXJEHUH, MOTYYUB MOJIOKHUTEIbHYIO OLIEHKY B YHHUBEPCUTETE U CpPEIH
KOJIJIET, MPE3EeHTOBAINCH HAa PO ECCUOHATILHBIX MeponpusaTHsix 1 B CMU.
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AunHoTtamms. [lpoonema u yens. BeicokokBanmiunmpoBanHbie padotauku U T-cexropa ur-
PAalOT 3HAYHNTEIHHYIO PO B PA3BUTHH TOCYIaPCTBA, UMEHHO OHH BHOCST OCHOBHOM BKJIaJ] B MIHHO-
BarMoHHoe pasButre UT-oTpaciu, a Takke B OTPacib CBA3M U TelleKOMMYyHHUKaLuid. [IporHosupy-
ercs, uto B Poccum k 2027 1. neduiut UT-cienuanncToB MOXKET JOCTUTHYTh 2 MITH YEIOBEK.
Cornacao enepanbHoii nporpamme «L{udpopas sxoHomuka Poccuiickoit Deneparnum», cucreMa
00pa3oBaHMs JOJDKHA 00ECTICYNTh TOCYJapCTBO KOMIIETEHTHBIMU KajpaMu. J{jist aToro Ha rocynap-
CTBEHHOM YPOBHE ONpPECNIEHBI CIIEeIMaIbHOCTH, OTHOCsIMecs K cepe UT, BHECEHBI U3MEHEHHS B
KOHTPOJIbHBIC IU(PHI MpHeMa B 00pa30oBaTelIbHbIC OPraHW3alliK BBICIIEr0 MPOPEeCCHOHATLHOTO
obpazoBanms. MccnenoBanue HalelleHO Ha TIOMCK OCOOCHHOCTEH, BBIBICHHE (DAKTOPOB, OOBSICHS-
IOLIMX MAJIOE KOJIMYECTBO HKENAIOIMX 1 OOJIBIIYIO Pa3sHHULly B YPOBHE TOJITOTOBKH aOUTYPHEHTOB
IPH TTOCTYIICHUH HA 00y4YEHHE TI0 00pa30BaTEIbHBIM IIPOrpaMMaM BBICIIIEr0 00pa3oBaHus B 0011a-
ctu UT. Memooonozus. VI3ydeHsl BOIPOCH! pa3BUTHS HH(POPMAIIMOHHOTO OOIIECTBA i TOTOBHOCTH
K HEMY pa3fIMYHBIX PETHOHOB CTpaHbl, TEOPETUUECKUE aCIeKThl KaapoBol obecreueHHocTH MT-
oTpaciy. JleTaapbHO MpoaHaIM3UPOBAHbI CTATUCTUYSCKUE JAHHBIC O 3a4MCIICHUN a0UTYPHUEHTOB
B By3HI Ha 00pa3oBaTeNbHbIe MporpaMMsl B cepe T, 0 InCIeHHOCTH BBITYCKHUKOB BEICIIIETO
npodeccuoHaNTFHOr0 00pa3oBaHMs MO HAITPaBJIEHUSIM MOAr0TOBKH, cBsi3aHHbIM ¢ UT, B Poccun.
Pezynvmamut. BRISICHUIIOCH, YTO KOJIMYECTBO KENAOIMX NOCTYNUTh Ha MT-crienmansHOCTH eBa
TIPEBBIIIACT KOJIMIECTBO 3aIUTAHMPOBAHHBIX OIODKETHBIX MECT. Y CTAHOBJICHO, YTO IIEPEYHN BCTY-
MIUTENNBHBIX UCIBITAHM TP TOCTYIUICHIN B BY3bI Ha OTHU U T€ )K€ CHEINATLHOCTH (HAIPABICHUS
o0yuenus) pazmunabl. Ha U T-crienuanbHOCTH 3a4MCISTIOTCS aDUTYPUEHTHI C Pa3HBIM YPOBHEM ITOI-
roTOBKH. HalineHs! mpuurHEI pa3dpoca U pasHOTO «Becay CyMMapHoOTo Oamna. 3axnouenue. Tlomy-
YeHHBIC PE3YJIbTATHI MMOATBEPKAAIOT aKTYaIbHOCTh TTOTOTOBKH KapoB B chepe UT. [pemtoxen-
HBII Ha0Op (haKTOPOB MOKET PAcCMATPUBATHCS KaK OHA W3 MPHUYMH, MPEMATCTBYIOLUIUX BBIOOPY
UT-cnenmansHOCTEN BBITYCKHHKAMU 00IIe00pa30BaTENbHBIX YUPEKICHHH.

KoroueBblie ci1oBa: nudpoBu3amys, IUQPPOBbIE TEXHOIOTUH, WH()OPMAIIMOHHEIE TEXHOJIO-
rum, UT-cnienmanuctel, M T-criennanbHOCTH, BCTYNHUTEIBHbIE HUCTIBITAHUS, TIOCTYTICHHE B BY3bI
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Special aspects of enrolment onto the training
according to the educational programs of higher education
in the sphere of the information technologies

Elena V. Komelina

Federal Assessment Center, Moscow, Russia
elena-komelina@yandex.ru

Abstract. Problem and goal. Highly-qualified employees of IT section play an im-
portant role in the development of a state. Namely they make basic contribution to the innova-
tive development of IT area, communication and telecommunication industries. By the ex-
perts’ projections, by the year 2027, the deficit of IT specialists in Russia will make two mil-
lion people. In accordance with the Federal Program “Digital Economics of the Russian Fed-
eration” the educational system is supposed to provide the country by competent manpower.
For these reasons some professions related to the IT field were specified and some changes in
the admission quotas for universities were introduced. The research is aimed at the search of
peculiarities, revealing of factors explaining small number of enrollees and great difference in
the level of educational background for admission to studies on educational programs of
higher education in the sphere of IT technologies. Methodology. Issues of the development of
the information-oriented society and evaluation of the commitment of different regions of the
country as well as theoretical aspects of availability of IT specialists have been scrutinized.
The study is based on the detailed analysis of the statistical data on admittance of students
into IT departments of universities and the number of university graduates trained as IT spe-
cialists in Russia. The data analysis has been run and some conclusions have been drawn. Re-
sults. The study revealed that the number of enrollees to the IT specialties hardly surpasses
the number of state-funded openings. Some basic facts have been highlighted which testify
that the list of enrollment tests whilst entering the same specialties in universities are differ-
ent. Enrollees with different educational background are admitted onto IT-specialties. The
research results let find reasons for scatter and varied total score. Conclusion. The obtained
results testify that the problem of IT-specialists’ training is the issue of the day. Suggested
range of factors can be considered as one of the reasons preventing from choosing the IT-
specialties by school leavers.
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IIpodaema u weab. Crnenuduka nuGpoBOi SKOHOMUKH M Pa3BUTHE TEPCIIEK-
THBHBIX TE€XHOJIOTMH OIpeNeniIN HEOOX0IMMOCTh MOSIBIEHUS] HOBBIX Ipodeccuit
U CIIeMaIbHOCTEH B 00JacTH WH(MOpPMAIMOHHBIX TexHosorui [1]. PasButue IT-
OTpaciii KaKk OCHOBBI LIM(PPOBOIM SKOHOMMKH NMPHUBEIO K U3MEHEHUIO TpeOOBaHM
HE TOJBKO K KBAaJH(PHUKAIMU CIIEIUAIUCTOB B LIEJIOM, HO M K X MPOo(eccHoHab-
HBIM KOMIETEHLUSAM, B TOM 4ucie U B obnactu IT [2]. BeicokokBanuuiupoBan-
HBIE CIICIUATUCThl BBICTYIAIOT BAXXHBIM PECYPCOM 3KOHOMUYECKOTO Pa3BUTHUSA
CTpaHBI.

Tak, cornacHo «ATiacy HOBBIX mpodeccuiin!, paspaboTaHHOMY CIIEIHaIt-
cTaMu ATeHTCTBa CTpaTermdeckux MHULMatB, kK 2030 r. nossutcs 6omnee 186 mpo-
(eccuii, Tak WIM MHAYE CBSI3aHHBIX C MH(POPMALMOHHBIMU TE€XHOJIOTHSIMHU. YUUTHI-
Bas, YTO Ha CETONHSIIHUN JeHb B Poccun HaOmoqaeTcs COKpalieHue YUCIEHHOCTH
CMELUATIICTOB, B YCIOBHSIX TMHAMUYHOTO pa3ButTus IT-cdeprl npobiema HeXBaTKU
KaJIpOB MOKET yCyryouTbcs. B cBsi3u ¢ 3TM Bompoc 00 00ecreueHHOCTH KaJpaMu
IT-orpacnu siBiIsieTCsS aKkTyalbHBIM KakK Ha ()e1epajbHOM, TaK U Ha PETMOHAIBHOM
YPOBHSIX. YBEIMYEHHE KOIMYECTBA KBATM(HUIIMPOBAHHBIX CHEIUATUCTOB B CTpaHE,
00JalaroIMX BHICOKMM ypoBHEM I T-moTeHImana, BO3MOKHO JOCTHYb TOJIBKO IyTeM
MIPUBEJICHUS B COOTBETCTBUE CUCTEMbI 00pa30BaHUs K peaausM BpeMeHHu [3; 4].

B nHacTosmee Bpemsi 0THOM W3 TJIaBHBIX MPOOJIEM, BRICTYIIAIOIIECH OapbepoM
npu nepexoae Poccun k nudpoBoil 5KOHOMHUKE, SBISETCS UMEIOIINIICS pa3phiB
MEX/y KOJIMYECTBOM IMOJATOTOBJICHHBIX K pabOTE B HOBBIX YCIOBUSAX TPYIOBBIX
pecypcoB 1 MOTPEOHOCTHIO B HUX.

[1enbr0 ONMCHIBAEMOTO MCCIEN0BAHNS SBIISIETCS BBISBIIEHUE OCOOEHHOCTEN IpU-
€MHOM KaMITaHUH U 3a4MCIIeHUs] abUTYpUEHTOB Ha crieuanbHocTh B oomacti UT.

Jns paspernieHust 0003HaYeHHOM MPoOIeMbl HEOOXOAMMO CONOCTaBUThH JIaH-
HBIE O 3a4YMCIICHUU aOUTYPUEHTOB B By3bl Ha 00pa30BaTeibHbIE MPOrpaMMBI B cepe
WT, ypoBHE MX MOATOTOBKH, BBINYCKE CTYAEHTOB BBICHIMX NMPO(ECCHOHAIBHBIX
OpraHMu3alil O HAIIPaBJICHHUAM MOArOTOBKH, CBsi3aHHBIM ¢ UT.

MeTtonoaorusi. M3ydueH Bonpoc pa3BuUTHs HHYOPMAIIMOHHOTO 00OIIecTBa U
aHaJIM3a TOTOBHOCTH K HEMY Pa3JIMYHBIX PETHOHOB CTpPaHbI [S], BBINIOIHEH aHAIN3
Hay4YHO-TeJarOorn4ecKUX UCCIe0BaHuI B 001acTH (POPMHUPOBAHUS U U3MEPEHUS
IUQPOBBIX KOMITETEHIHH [6—9], BiusiHUSA nudpoBu3aiuu Ha oopazosanue [10, 11],
a TaKK€ HOPMAaTHBHBIX IPABOBBIX JOKYMEHTOB, PETJIaMEHTHPYIOIIUX JEATENb-
HOCTh BY30B IIpU IpueMe Ha o0yuyeHHe mo oOpa30BaTeIbHBIM MIPOrpaMMaM BbIC-
mero oopa3oBaHwus.

DOMnupuueckoi 6a30il cranu pesynbTaThl uccienoanuiit HUY «Beicias
IIKOJIa SKOHOMHUKH»’, VIHCTHTYTa HMCCIIEIOBAHUI Pa3BHBAIOLMIUXCS PHIHKOB OH3-
Hec-1KoJbl «CkonkoBo», PI'BY «DenepanbHblil LIEHTP TECTUPOBAHU», HHDOP-
Manus (enepansHOro mpoekta «Kaapel a1 rmdposoii sxoHOMuKn»’. Takxke B
KauecTBe WH(POPMAIMOHHON 0a3bl JUIsl aHaM3a KaJapoBod obecrieueHHOoCTH [T-

! Atnac HoBBIX mpogeccuii. URL: https:/atlas100.ru/upload/pdf files/atlas.pdf (mara 06-
pamenus: 09.02.2022).

2Konuenuus pa3BuTus UM(PPOBBIX KoMmeTeHmui crygenros HUY BIID. URL:
https://www.hse.ru/docs/379771437.html (zata obpamenus: 01.02.2022).

3 Kanpsl mis nuapoBoii SKkoHOMEKH: o(rimansaei caitr. URL: https:/data-economy.ru/education
(mata obpamenns: 10.02.2022).
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oTpaciau B Poccuu BBICTYNIMIIN DKCIIEPTHBIE MHEHMS IIPEACTABUTENIEH POCCUNCKUX
KOMIaHu# B cepe nHPOPMaLMOHHBIX TEXHOJIOTHH, CBeIeHUsT ACCOLMAlluU TpeI-
MPUATHN KOMITBIOTEPHBIX U HH(GOpMaImoHHBIX TexHoaorui (ATTKUT).

Pe3yabTaTsl u 00cy:xneHue. [IpoBeieHHBIN aHATN3 HAYYHBIX TyOIUKAIHi
MOKa3aj, 4TO BOMPOCAM HCCIEIOBAaHUS TOTOBHOCTH PAa3jIUYHBIX PETMOHOB K HMH-
(hopMallmOHHOMY OOIIIECTBY yIEsIeTCsl HETOCTATOUHO BHUMAHUS U HEKOTOPHIE U3
HUX MMEIOT JUCKYCCHOHHBIN Xxapaktep. Takxke cieayer OTMETHTh, 4TO B LEIOM
npobnema HexBaTku M T-pecypcoB u X KadecTBa MOJHUMAETCS U 00CYXKIaeTCs B
Poccum kak B opranax BIacTH, TaK U B Hay4HOM cooOmiectBe [12]. BrisBrien psif
mpo0OyieM mpuemMa Ha HAIpaBIIEHUs MMOATOTOBKH, CBSI3aHHBIE C IH(POBOI IKOHO-
Mukoi (nanee — IT-cnenuanbHOCTH).

Cywiecmeyrouiue KOHmMPObHBIE YUPPLL NPUEMA 8 OPZAHUAUUU GbICULECO
oopazosanusa Poccuiickoii @edepayuu ne mozym y0061emeopunms Cnpoc Ha noo-
20MOBKy Kaopos, 60cmpedosannvix yugposoit sxonomukou. Kauectso mudpo-
BHU3allU PETHMOHOB ONPEIEISAETCS KauyeCTBOM PETHMOHAIBHBIX MOJHUTHK U B OCO-
OEHHOCTH Kaue€CTBOM YEJIOBEUECKOI0 KaruTaia.

[Mpukazom MuHucTepcTBa IH(PPOBOTO Pa3BUTHS, CBSI3M M MACCOBBIX KOMMY-
Hukauui Poccuiickoit @eneparuu ot 29.10.2021 r. Ne 1113 onpeneneno 63 cne-
IMATBHOCTH, KOTOphIe OTHOCATCS K cepe T,

[1nanom HaumoHanbHOM nporpammel «L{udposas sxoHomuka B Poccuiickoit
denepanumy»’ IpeaycMOTpeHa HOATOTOBKA CTYIEHTOB-0I0IKeTHUKOB B cdepe IT
B 2021 r. — B xommuectBe 80 000 uyemn., B 2022 r. — 90 000 uven., B 2023 r. —
100 000 uexn., B 2024 r. — 120 000 yexn.

Orenka niepcrnekTuBHON notpedHoctu UT-crienmannctoB, cocTaBieHHas ac-
couualyen mpernpusTHii KOMITBIOTEPHBIX M MH(DOPMAIMOHHBIX TexHojorui B 2020 1.,
BBISIBUJIA HEOOXOAMMOCTh B JOTMOJHUTENBHBIX CHEIHATNCTaX HHTEPHETA BElIe —
10 5000 yen. B roa, CreuaiIucTax B TEXHOJIOTMU UCKYCCTBEHHOTO MHTEIIEKTA —
10 10 000 gesn. B rox. B urore nononHuTtenbHast COBOKYIHOCTh oTpedHocty UT-
CHEIMAINCTOB BhICIIEro YpoBHsS kBanmudukauuu coctaButr 70 000 ven. B rox.
C yuetom 3TOr0 00I1Iast TO/I0Basi MOTPEOHOCTH B BhICOKOKBamupuipoBanHbix UK T-
Kazapax K 2024 r. yBelIUYUTCS Ha YETBEPTh U JOCTUTHET 3HaueHus 290—-300 Twic. yer.
B roz’.

4 Ipukas MunucrepcTBa NU(GPOBOrO PasBUTHS, CBA3M M MAcCOBBIX KOMMyHHKanmi Poc-
cuiickoit @eneparn ot 29.10.2021 1. Ne 1113 «O0 yTBep:KIeHIH METOINKH pacdeTa MoKa3aTels
,,KOIIMYIECTBO OCYIIIECTBICHHBIX BHEAPEHUI N(POBBIX CEPBUCOB M PEIICHHUH, CO3AaHHbBIX Ha Oa3e
nu(poBEIX MWIaT(GopM, B OPraHMU3aMAX, OCYIIECTBIIONINX 00pa30BaTEIbHYIO JIESITENBHOCTD I10
00pa30oBaTeIbHBIM IPOrPaMMaM BBICIIEIO 00pa30BaHKs, HAPACTAFONIMK UTOr™ (heepaabHOrO MPOEKTa
»Kaaper s udpoBoi 9KOHOMHUKH ¥ METOIHMK pacueTa IMoKasaTeiei (emepasbHOrO MPOCKTa
,Lln(poBoe rocynapcTBeHHOE ypaBlieHHe  HAI[MOHAIBHOW Nporpammsl ,,l{udpoBas skoHOMHKa
Poccuiickoit denepanun’y, a Takke 0 BHECEHHH U3MEHEHH B HEKOTOPbIE MpUKa3bl MUHHCTED-
cTBa HU(pPOBOrO pPa3BHTHUS, CBSA3M M MAacCOBBIX KOMMyHuKanuii Poccuiickoin ®denepaunu 00
YTBEPKIEHUN METOAMK pacueTa rokasareneil (eiepaitbHbIX TPOEKTOB HAMOHAIBHOM POrpaMMBI
«Iudposas 3xonomuka Poccuiickoit @eneparmmy» (npuioxenue 4, ¢. 98).

5 Pacnopspkenue [IpaButenscrea Poceuiickoit @eneparmu ot 28 wmronst 2017 r. Ne 1632-p
«IIporpamma ,,ludposas sxkoHOMHUKa Poccuiickoit demepannu‘y.

6 WT-kanpe! mus mudpoBoit sxoHOMIKH B Poccrm. Orerka wicnenHoctd U T-crieanmcToB B
Poccnn 1 mporHo3 moTpedHOCTH B HUX 10 2024 T. / Acconmarys IpeANpHATHA KOMITBIOTEPHBIX 1 HH(OP-
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Taxoli cipoc chopmupoBain cepbe3Hblil AepuuT kaapos. CyliecTByromue
koHTponbHBIE 1M(psl mpuema (KLII) B opranmzammsx BbeICIIEro oOpa3oBaHUs
Poccuiickoif deaepanyu He MOTYT YIOBIETBOPUTh CIIPOC HA MOATOTOBKY KaJlpoOB,
BOCTpeOOBaHHBIX IU(PPOBOI 3KOHOMUKOI [13; 14].

AHaJu3 4YMCICHHOCTU BBITYCKHUKOB BY30B, MOJYYMBIIMX JUIUIOM O BbIC-
meM npodeccruoHanbHOM oOpa3oBanuu B chepe UT mokazan, 4To TOAOBYIO TO-
TpebHOCTh B U T-crienmanucrax NoKphIBaeT TOJbKO CyMMapHasi YUCJIEHHOCTD BbI-
MMyCKHUKOB 3a TpH roga — 220 043 uven. (puc. 1).

200000 -
175000 -
150000 -
125000 -
100000 -
75000 -
50000 -

25000 -

0 -

2021 r., 69 628 uex. / 2021, 69 628 ppl
2020 r., 74 573 uen. / 2020, 74 573 ppl
2019 ., 75 842 uen. / 2019, 75 842 ppl

Esxxerognas notpebuocts B UT-cnennanucrax B PO, 222 000 gen.
Annual demand in IT-specialists in the Russian Federation, 222 000 ppl

Puc. 1. Yucno cTyneHToB, NONy4MBLUNX AUMNIOM O BbicLLeM o6pasoBaHumn B cdepe UT 3a nocnenHue 3 roga
Figure 1. The number of students who have got diplomas in IT sphere for the last 3 years

Curyanus ycyryOmasercs Tem, 4To, BOo-TiepBbix, U T-crenuaasHOCTH HE SIB-
JISIFOTCST TIOMYJIIPHBIMU CPEJIA BBITYCKHUKOB (Masblii KOHKYPC); BO-BTOPBIX, ypO-
BEHb 3HAHUU aOUTYPUEHTOB OYEHb CUIILHO Pa3HUTCS.

B 2021 r. obuiee KoJIMYEeCTBO 3aYMCICHHBIX aOUTYPHEHTOB Ha OIO/KETHON
ocHoBe Ha UT-cnenmanbHoctn o Poccutickont denepammn cocraBmwiio 94 452 yer.,
Ha riaTHoi ocHoBe — 20 337 uen.

B xoxe nccnemoBanus BBISICHUIIOCH, YTO B KaXI0M CyObekTe PD mumerorcs
o0pa3oBaresibHble OPraHU3alMU BBICHIETO NMPOPECCHOHAIFHOTO 00pa30BaHus, B KO-
TOPBIX BBIJICJICHBI CIENUAILHOCTH (HampaBiieHusl moarotoBku) B chepe UT [15].
Ho B TO e BpeMs HalLIo NOATBEPKACHUE IPEANOI0KEHNUE, YTO B peruoHax Poc-
cuu ¢ HemoctaTtouHo pa3Butor UKT-uHGpacTpykTypoii 1 HU3KMMU TTOKa3aTelIs-

MarmonHbIXx TexHomoruit. URL: https://www.apkit.ru/files/it-personnel%20research 2024 APKIT.pdf
(mata obpamenns: 01.02.2022).
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Mu ucnons3oBanus UKT’ B By3ax OTKpBITO Majio crieuaibHocTel B o6nactu UT
(tabm. 1).

HeonHopogHOCTE YKOHOMUYECKOTO Pa3BUTHUs PETMOHOB M pPaCIpPElEIICHHUS
YHUBEPCUTETOB IO CTPaHE MPHUBOJUT K MEPEMELIEHUIO YEJIOBEUECKUX PECYpPCOB
MEX]ly perMOHaMHU BCJIEJICTBHE MOMCKAa MOJOAEKbIO HOBBIX 00pa3oBaTElIbHbIX U
SKOHOMUYECKUX BO3MOKHOCTeH [16]. Hampumep, Hanbosbiiiee KOJIMYECTBO BY30B
HaXOJUTCS B JIBYX YHHUBEPCHUTETCKHMX LieHTpax: B MockBe u Cankt-IletepOypre
(137 u 70 By30B COOTBETCTBEHHO MO COCTOAHUIO Ha 1 ceHta6ps 2021 r.). [Ipu atom
B HeHelikoM aBTOHOMHOM OKpyre HeT HHM OJIHOTO BY3a, a CUCTEMa BBICILIETO 00pa-
3oBaHus PecnyOnuku Anrtait cOCTOMT U3 OJTHOTO YHUBEPCHUTETA, YTO CYIIECTBEH-
HO OTPaHWYMBAET BHIOOP CIIELUATBHOCTEH /I HOTEHIIMAIbHBIX CTYACHTOB.

Tabnuya 1
PeiTUHr permoHOB Nno ypoBHIo pa3sutua umdposunsauum «Lilndpposasa Poccusa»
MokasaTtenb KLUWM Ha UT- Konuyecteo KonunuectBo
MecTo P nHaekca cneuunanb- cneuuyanbHocTen
> eruoH BY30B ~
B PeATUHre «Uundposas HOCTH, Y Gpunmanos (HanpaBneHuin
Poccusa» 2021r. noaroToBKu)

1 Mockea 75,14 17 102 36 56

2 Pecnybnuka TatapcTaH 74,74 1653 9 29

3 CaHkT-MeTepbypr 74,55 5028 18 48

4 XaHTb|-MaH<3mV|CKmV| 74,24 304 3 8
aBTOHOMHbI OKPYr
TiomeHckas obnacTb 74,01 705 3 16

6 ﬂmano-HengKmﬁ 72,43 _ _ _
aBTOHOMHBI OKPYr
MockoBckas 06s1acTb 71,86 823 11 21
Pecny6nvka BawkoptoctaH 71,29 2431 16 28
JNeHnHrpaackaa obnactb 71,25 25 1 25

10 YenabuHckas obnactb 70,75 1603 10 33

76 CeBacTtonosnb 41,43 593 1 17

77 MckoBckasa o6nacTb 41,32 240 1

78 Pecnyb6nunka Aagbires 40,95 259 2

79 Pecny6nuka CeBepHas 40,04 361 2 7
OceTtus — AnaHus

80 YyKOTCKMIN aBTOHOMHbI A 39,59 o8 1 5
OoKpyr

81 Pecnybnunka Kanmbikns 39,52 66 1 3

82 KapayaeBo-Yepkecckas
Pecny6nvka 38,93 143 2 3

83 Pecnybnuka TeiBa 38,20 80 1 4

84 Pecny6nuka NHrywetuns 38,15 28 1

85 EBpelickas aBTOHOMHas 37.20 o5 1 1
obnactb

7 PesynpraTtel 3aMepa uHAekca «lludposas Poccma» mo cyOwmekram Poccuiickoii
Oenepammmn B 2018 1. URL: https://sk.skolkovo.ru/storage/file _storage/00436d13-c75c-46¢cf-9¢78-
89375a6b4918/SKOLKOVO _ Digital Russia Report Full 2019-04 ru.pdf (mata obpamenus: 16.03.2022).
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Table 1
Rating of regions by the level of digitalization “Digital Russia”
Admission Number of
Place Index indicator quotas for Number specialties
r::J(?: Region “Digital Russia”| IT-specialties, o;nu d":’;::'t;is (areas
9 2021 9 of training)
1 Moscow 75.14 17102 36 56
2 Republic of Tatarstan 74.74 1653 9 29
3 St Petersburg 74.55 5028 18 48
4 Khanty-Mansi
Autonomous Okrug 74.24 304 3 8
Tyumen Oblast 74.01 705 3 16
6 Yamalo-Nenets
Autonomous Okrug 72.43 B B B
7 Moscow Oblast 71.86 823 11 21
Republic of Bashkortostan 71.29 2431 16 28
Leningrad Oblast 71.25 25 1 25
10 Chelyabinsk Oblast 70.75 1603 10 33
76 Sevastopol 41.43 593 1 17
77 Pskov Oblast 41.32 240 1
78 Republic of Adygea 40.95 259 2
79 Republic of North
Ossetia — Alania 40.04 361 2 7
80 Chukotka Autonomous
Okrug 39.59 28 1 2
81 Republic of Kalmykia 39.52 66 1 3
82 Karachay-Cherkess
Republic 38.93 143 2 3
83 Republic of Tuva 38.20 80 1 4
84 Republic of Ingushetia 38.15 28 1 1
85 Jewish Autonomous
Oblast 37.20 25 1 1

[Io wuroram npuemHoi kamnanuu 2021 1. Tonbko 25 % BBITYCKHUKOB
(259 292 yen.) mocTynuiau B By3bl CBOMX PETHOHOB, U3 HUX Ha OIOKETHOH Oc-
HoBe — 158 099 uwen., na mnatHoit ocHoBe — 101 193 4ven. Yexanu B apyrou pe-
THOH M MOCTYIHJIN B BY3 Ha OIOJKETHOM oCHOBE — 94 234 yer., Ha TUIATHON OCHO-
Be — 57 312 yen. Ectb cyOBbekThl PD, U3 KOTOPHIX I HalbHEUIIEro O0ydeHHs
BBIE3)KAET BBHIITYCKHUKOB OOJIBIIIE, YEM OCTAeTCH.

B Mockse B 36 By3ax u3 63 UT-cnenuanbHOCTEN OTKPBITO 56, HA KOTOpPHIE
3aymcneHo 19 % Bcex abutypueHToB, noctynuBux B 2021 1. Ha cIeNUaNbHOCTH
B chepe UT. B octanpHbIX perroHax sta mudpa konediercs ot 9 1o 0,1 %.

I'pynnoit écmynumenbHvix UCNBIMARUIL NPU NOCMYNTIEHUU 6 6Y3bl HA OOHU
u me e cneyuanvhocmu paznuynwl. I[Ipukazom Muno6pHayku Poccun ot
30.08.2019 1. Ne 666° yTBepKIeH HepeuyeHb BCTYHNMTEIbHBIX MCHBITAHUN NPH

8 [Tpuxas MunoGprayku Poccun ot 30.08.2019 1. Ne 666 «O6 yTBEp:KICHAH IIEPEIHS BCTYIIH-
TEJBHBIX UCIIBITAHHN NP IpHeMe Ha 00ydYeHHe 110 00pa30oBaTeIbHBIM IIPOrpaMMaM BBICIIETO 00-
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npueMe Ha o0ydeHue 1Mo oOpa3oBaTeIbHBIM IIpOrpaMMaM BbICIIET0 00pa3oBaHUs
Ha pas3IUYHbBIC HanpaBiieHus nmoarotoBku. Ha UT-criermanbHOCTH 00s3aTeIbHBIM
BCTYNUTENIbHBIM HCIBITAHUEM SIBJIIETCSI MaTeMaTWKa MpoQuibHAas, MpeIMeTaMu
o BBIOOPY opraHm3anuu — ¢usuka, uHpopmaruka u UKT, Xxumus, ”HOCTpaHHBIN
A3bIK, oOuiecTBo3HaHue. [Ipuuem oOpazoBaTenbHas OpraHu3alys CaMOCTOSTEILHO
orpezesnseT NpeaIMeT 1o BBIOOPY U YCTaHABIMBAET OAHO WM JIBA BCTYIUTEJIbHBIX
ucneitTanus. Hackonbko cpaBHuM ypoBeHb MKT-koMnereHunii abuTypueHToB,
Yy KOTOPBIX IpH MocTyIuieHnu Ha M T-ciennanbHOCTh OBLIH 3a4MCIICHBI pe3yIbTa-
Tel EI'D 1o o01iecTBO3HaHNUIO, HHOCTPAHHOMY SI3BIKY, XUMMHU, (PU3MKE WM HH-
¢dopmaruke u UKT?

Marematuka, ¢usmka, nHpopmaruka u UKT sBistoTcs 0a30BbIMU IpenMeTa-
MU, HEOOXOIMMBIMH ISl OCBOSHHSI KOMITETEHIINH, BOCTpeOOBaHHBIX I(POBOI KO-
HoMuKoM. [Ipu BbIOOpe nomosnHuTensHOro npeamera «Pusukay y abUTypueHTOB
OTKPBIBACTCSI BOBMOXKHOCTH BbIOOpa 53 UT-crenuaibHOCTH, TIPH BBIOOPE TpeMeTa
«Uupopmatuxa u UKT» — 52 cnenmansHocT. Pesynsrar EI'D no obmiecTBo3Ha-
HUIO YUUTBHIBAETCS TOJIBKO MPH 3a4KCiIeHUH Ha criennaibHocTh 38.03.05 «busnec-
UHPOPMATUKAY.

ComnocTaBUTENBHBIN aHAIN3 MTOKA3aJI, YTO JOJS a0UTYPHEHTOB, CIaBaBIINX
EI'D no ¢usuke, napopmaruke u UKT, 3auncneHHbIx Ha OIOPKETHBIE MECTa 3Ha-
YUMO BBIILIE, YEM JI0JIsI BBIMYCKHHMKOB, chaBaBmux EI'D mo apyrum npeameram

(puc. 2).

m [1oNA 3a4MCEHHBIX Ha BlogskeT

92,40%

100,00%
80, ooo/o 64,20% 74% 73,80% 72,70%
g o 'y 0
g 37,90% 42,30%
40,00%
20,00% . .
0,00% . i . . . . .

Pycckuii A3bIK MatemaTtuka dusnka Xumua Buonorua WUctopua 0O6LwecTBo3HaHMe MHPopmaTuKa u
WKT

81,30%

Puc. 2. Jons BbinyckHukoB 2021 r., 3a4nCNeHHbIX Ha OloaXeTHble MecTa B By3ax (B pa3pese npeaMeToB)

M Share of admitted to the budget openings

92,40%

100,00%
£0,00% 64 20% 74% 73,80% 72,70%
,00% ,20%
60,00%
37,90% 42,30%
40,00%
o . .
0,00% ; ; ; ; ; ; ;

The Russian Mathimatics Physics Chemistry Biology History Social studies Computer
language Science
Information and
Communication
Technology

81,30%

Figure 2. The share of school leavers in 2021 admitted to universities to the budget openings
(in the context of subjects)

pa3oBaHHs — MporpaMMaM OakajaBpuaTa W IpOrpaMMaM CIEIHaInTeTa» (3aperucTpupoBaHO B
Munrocte Poccun 23.09.2019 1. Ne 56013).
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[Toutn Bce BBIMYCKHUKH TEKYIIEro rojaa, caasasiire EI'D no ¢usuke u uH-
¢dopmaruke u KT, 3auncieHsl B By3bl (32 UCKIIFOUSHUEM HE MPEOJIOJICBITIUX MH-
HUMAaJbHBIN mopor). J{oyis MOCTyNMBIIMX HA TUIATHOM OCHOBE Cpey HUX HE Ipe-
BoimaeT 10—-15 %. Jquarpamma HarisqHO TOKA3bIBAET, YTO JKeNarmux caath EI'D
0 00IIeCTBO3HAHUIO OOJIbIIIE KOTHMUECTBA OFOIXKETHBIX MECT B IATH pa3 (puc. 3).

M He npowu nopor M Moctynunm 6ecnnatHo MocTtynunu nnatHo W He noctynuan W He onpegeneHbl

10568 18515
R

5764

W

0 50000 100000 150000 200000 250000 300000

WHbopmaTtuka n UKT

dusnka

06LwecTBo3HaHue

Puc. 3. Pe3ynbTathl npuemMHoli kamnanum 2021 r.

Enotpassed Madmitted admitted on a paid basis W not admitted M not specified

10568 18515

- 7137

5764

=

0 50000 100000 150000 200000 250000 300000

13094

Computer Science Information
and Communication Technology

Physics

Social studies

Figure 3. The results of the admission campaign 2021

Takum oOpazom, komudecTBo cparomux EI'D mo ¢usuke, nHPpOpMaTuke u
UKT nump HemHorum npessimaer KIII B By3bl, B ToM uncine Ha [T-cnenuans-
HOCcTU. COOTBETCTBEHHO, KOHKYPC Ha JJaHHbIE CIIEIIMAJIbHOCTH CHUYKAETCS.

[Tpu 3ToM Gosnbliast 4acTh BBITYCKHUKOB IIKoJa caaeT EI'D mo oOumiectBo-
3HAHUIO — TMPEAMETY, TOpa3fo MEHee 3HAUMMOMY JUIsl OCBOEHHUS KOMIIETEHIUI
U(GPOBON IKOHOMHKH.

Cymmapuutit 6ann 015 pasHvlx 2pynn 6CHIYRUMENbHbIX UCHOIMAHUIL UMeem
Pa3Hblil gec. 3a4KCICHUE B BY3 MPOMCXOAUT MO CyMMapHOMY Oajlly, KOTOpBIH
MOJTy4aeTCcsl U3 CyMMbI 3HaueHHi pesyipTaToB EI'D mo Tpem mpeameram (pyc-
CKUIl fA3BIK, MaTeMaTHKa W NpeaMeT o BbiOopy). [ns abuTypueHTOB, KOTOpbIE
BbIOpay (PU3MKY, MUHUMAaJIbHBIN cymMMapHBbIi O6amn cocrasiser 118 Oamnos, st
BbIOpaBmux nHpopmatuky u UKT — 123 Ganna, ans BeIOpaBLIMX OOIIECTBO3HA-
Hue — 124 6amna.

Pacmmpenue npas BeIOOpa aOUTypUeHTaMM JOMOJIHUTEIBHOTO IPpeAMeTa MU
MoJlaue 3asBJICHUS B BY3 SIBJISIETCSl BECbMa ()OPMAJIbHBIM M HE YUUTBHIBAET Pa3iiv-
yuii B mkanax ounenuBanus EI'D no pasueiM npeameram. Hanpumep, 6amisl, mo-
nydeHHble mkonbHuKamMu Ha EI'D no napopmaruke u UKT, 3Haunmo (B cpeaneM
Ha 15 TecTOBBIX OaIOB) BBIIIE, YeM OAIIbl ATHX Ke MKOILHUKOB Ha EI'D mo ¢u-
3HKe (COMOCTaBIEHUE IPOBOAMIIOCH 1O pe3ysbraTtaM EI'D, mosiy4eHHbIMH IKOJIb-
HUKaMH, claBaBIIMMu o6a mpeamera B 2021 r.). Cpeanee 3HaueHHe OaijioB 1O
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unpopmaruke u UKT mo Poccuiickoii @enepanuu ornuvaercs Ha 10 u Gomee
0aJuIOB OT 3HAYEHH MO APYTUM NpenMeTam (Tadm. 2).

Tabnuuya 2
U3meHeHue cpeaHero 6anna no npeameTam 3a Tpu NocnieaHux roga
Mpeamet 2019 2020 2021
MaTtematumka npodunbHas 54,92 53,94 56,55
dusnka 55,09 54,51 53,97
MHdopmaTmka n KT 62,98 61,3 61,98
O6LwecTBO3HAHME 56,41 55,97 54,57
Table 2
Change of the average score on subjects for the last three years
Subject 2019 2020 2021
Mathematics major 54.92 53.94 56.55
Physics 55.09 54.51 53.97
Computer Sci_enc_e Information 62.98 61.3 61.98
and Communication Technology
Social Studies 56.41 55.97 54.57
Tabnuua 3
KonunuecTtBo yyacTtHukoB EId no npegmeram 3a Tpu roga
2019 2020 2021
Hona BTT, Hona BT, Hona BTl
CcAaBaBLUMX chaBaBLUMX coaBaBLUMX
Mpeamer KonnuectBo Eera réo Konunyectso EeFS ';O KonnyectBo EeFS réo
BTTEre | MPeAMETY. | grrgrg | MPEAMETY. | grrprg | MPeAMETY,
oT obLero oT obuero oT obLero
KonnyecTea KonnyecTea KonnyecTea
BTl EI3, % BTl Er9, % BTl Er3, %
WTtoro no Poccum 656 802 - 589 284 - 625 348 -
Maremaruka 350 002 53,29 343023 58,21 348 649 55,75
npodunbHas
Pusnka 143 373 21,83 133818 22,71 123 325 19,72
Vindopwarmka 74506 11,34 79176 13,44 89 823 14,36
0O6uWecTBO3HaHME 312589 47,59 282032 47,86 291 345 46,59
Table 3
Number of participants of the Unified State Exam (USE) on subjects for three years
2019 2020 2021
Share of Share of Share of
school leavers school leavers school leavers
Number |of the current Number of the current Number of the current
Subject of school | year passed of school year passed of school year passed
leavers of | the USE on leavers of the USE on leavers of the USE on
the current | the subject the current the subject | the current the subject
year USE of the total year USE of the total year USE of the total
number USE, number USE, number USE,
% % %
Total in Russia 656 802 - 589 284 - 625 348 -
Mathematics major 350002 53,29 343023 58,21 348 649 55,75
Physics 143 373 21,83 133818 22,71 123 325 19,72
Computer Science
Information and
Communication 74506 11,34 79176 13,44 89 823 14,36
Technology
Social Studies 312589 47,59 282032 47,86 291 345 46,59

274

MANAGEMENT OF EDUCATIONAL INSTITUTIONS IN THE INFORMATION ERA



Komenuna E.B. Bectuuk PYJIH. Cepust: Undopmarusanus oopazoanus. 2022. T. 19. Ne 3. C. 265-278

AbGutypuent, umeromnuii pe3ynstatsl EI'D mo undopmaruke u UKT, momy-
YaeT MPEUMYIIEeCTBa B KOHKYPCHOW CHUTYaIlMW MO OTHOIICHUIO K aOUTYPHEHTY C
pesynbratamu EI'D mo ¢usuke Ha OHY M Ty K€ CIENUAIbHOCTh (HAIPaBIICHUE
TTOATOTOBKH).

B 2021 r. HabmomaeTcst HEOONBIIOE TOBBIIIICHHE YHMCICHHOCTH YYAaCTHHUKOB
EI'D mo uadopmatuke u UKT. Ilo ocranpHeIM mpeaMeTam foiist yaacTHUKOB EID o
MIPeIMETY OTHOCUTENHHO OOIIEH YUCTIEHHOCTH BBIITyCKHUKOB YMEHbBIIIIACK (TabI. 3).

Kauecmeennulit cocmaeé adumypuenmos na paznvle cneyuaibHocmu (Ha-
npaenenus noo2omoeku) Heoonopooen. Puc. 4 nokaseiBaet, uto B 2021 r. Ha
NT-cnennanbHOCTH 3a4UCICHBI A0UTYPUEHTHI C pa3HBIM YPOBHEM MOATOTOBKH.

HHuke 160 mot 160 go 220 07221 po 250 mBblwe 251

Mnatho 1% s
BlomKer 18% s
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Puc. 4. KauecTBeHHbIl cOCcTaB abUTypMEHTOB MO HarnpaeneHnsam obyyeHus B chepe UT
(cymmapHbIi 6ann npu 3a4mcneHnm)

M below 160  mfrom 160 to 220 from 221to 250 M above 251

on paid basi 1y R
bucget AT
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 4. Quality facts about the enrollees on areas of training in the sphere of IT
(total score for admission)

B xoze nccnenoBanus BBIICHUIOCH, YTO CYMMAapHBI 0ajul Ipy 3a4nCICHUN
B By3 konebnetcs ot 103 o 300 GansioB. BeIsiBIIeHB! ClIEIMATBHOCTH, HA KOTOPBIE
3a4MCIIEHO HAauOOJIbIIIee KOJTUISCTBO AOUTYPHUEHTOB C CyMMapHBIM 0aJliioM 3a TPH
npeamera Boime 250 u vuxe 160.

BaxxHo OTMETHTB, UTO TIOYTH MOJIOBMHA a0UTYPHEHTOB, MocTynuBimmx Ha MU T-
CHEUATFHOCTH Ha OFOJKETHOW OCHOBE, UMEIOT CYMMAapHBIN 0alll Tpex mpeame-
ToB BhIme 250. Cpexanii 6ayt konednercs oT 83 mo 95,1. DTo TOBOPUT O TOM,
9TO AOUTYPHUEHTHI LIeTICHAPABICHHO BEIOMPAIOT 3TH CIIEIIUAIBHOCTH.

Boiaenum nsTh cenuanbHOCTEN, Ha KOTOpBIEe OBLIO 3a4HCICHO HauOoIbIIee
KOJIMYECTBO a0UTYPUEHTOB C CYMMAapHBIM 0aJIJIOM 3a TpH mpeameTa Boiie 250:

03.05.02 «®ynnamenTanbHas U npukiagHas pusuka» — 93 %;

01.05.01 «®ynnameHTaIbHBIE MAaTEMAaTUKA U MeXaHUKa» — 82 %;

11.05.02 «CneuuanbHble pauOTEXHUYECKUE CUCTEMBI» — 79 %;

03.03.01 «IIpuxmnagaeie MaTemMaTuka u Gusukay — 77 %;

24.05.04 «HaBurannonHo-0amucTHUECKOe 0OecTieueHne MPUMEHEHHUST KOC-
MUYECKOU TeXHUKN» — 74 %.
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K coxxanenuto, ectb CenUanbHOCTH, HA KOTOPbIE OBLIN 3a4MCIICHBI aOUTY-
pUEHTHI ¢ cyMMapHbIM Oayutom Hmke 160. Cpemnuit 6amn xonebnercs ot 51,7
1o 54. HaubonbIiiee KOMUYECTBO TAKUX aOUTYPHUEHTOB MPHUHATO HA CTICIIATIbHOCTH:

26.03.02 «KopabmecTtpoeHne, OKeaHOTEXHUKA M CHCTEMOTEXHHUKAa 0OOBEKTOB
MOpCKOM HHPPACTPYKTYps» — 21 %;

26.05.01 «IIpoekTrpoBaHUE U TIOCTPOIKA KOPAOJICH, Cy/I0B M 0OBEKTOB OKEaHO-
TeXHUKU» — 19 %;

01.03.01 «MatemaTtuka» — 18 %;

24.03.01 «PakeTHBIE KOMITJIEKCHI H KOCMOHABTHKa» — 15 %;

11.03.02 «MH}OKOMMYHHUKAITMOHHBIE TEXHOJIOTHH B CUCTEMBI CBS3M» — 13 %.

Tabnuya 4
Pe3ynbTaTbl npuemMHoi kamnaHum 2021 r.
KonuuecTtBO Konu4ecTeo
U3 Hux 3auncreHHbIx 3a4YMCNIEHHbIX aBUTYpPUEHTOB
3auteHo abuTtypreHToB
Mpeamert npu 3auncneHo | A NEHBIM ¢ 6annamu +10
3a4ncneHnm G6annom OT MUHUMAJIBHOIO
BiopkeT| MnatHo | Brogxet| [MnatHo |Ouanal3oH| Bropxer MnaTtHO
Maremaruka 217022 |[160492| 56530 | 1995 | 2381 | 27-37 | 5707 6253
npodunbHas
dusnka 78 628 72864 | 5764 781 134 36-46 15890 2213
Mudopmatmka n UKT 56450 |45882| 10568 523 3283 40-50 5772 2559
O6LecTBO3HAHME 140200 |[59242| 80958 155 1305 42-52 7332 20946
Table 4
The results of admission campaign in 2021
. Therefrom Nu;’:ﬁhg;idv'zmed Number of admitted enrollees
. Taken into admitted i with the score + 10 from minimum
Subject account by minimum score
admission On paid On paid On paid
Budget basis Budget basis Range Budget basis
Mathematics major 217022 160492 56 530 1995 2381 27-37 5707 6253
Physics 78628 |72864| 5764 781 134 36-46 15890 2213
Computer Science
Information and
Communication 56450 |45882| 10568 523 323 40-50 5772 2559
Technology
Social Studies 140200 [59242| 80958 155 1305 42-52 7332 20946

B Tabin. 4 npencrasieHbl pe3ysbTaThl 3a4MCIIEHUS BBITYCKHUKOB TEKYILETO
roga. Buaum, 4yTo ecTh HeMano aOUTYPHEHTOB, Y KOTOPBIX ObUIH MPH 3aUHCICHUN
3a4TeHbl NPeaMETHI ¢ pe3yiabTaTamu EI'D, paBHBIMM MUHUMAaIbHOMY MOPOTY WU
MOMAIAl0IMMU B TMaNa30H MUHUMaIbHBIA Topor + 10 GamnoB. Takux abutypu-
€HTOB, 3aYMCJICHHBIX Ha OropkeTHOUW ocHoBe 21,8 % mo dmsuke, 12,6 % mo wH-
¢dopmaruke u UKT, 12,4 % no obmectBo3Hanuto. Ha mnatHoi ocHoBe — 25 %
u 6ornee.

3axmouenue. M3yuenue Bonpoca o kajpoBoii obecnieuenHoctu [T-oTpaciu
B YCIIOBHSX Iepexoja K nu(ppoBOil SKOHOMHKE ITOMOTJIO BBISBHTH NMPHYUHBI 3a-
YHUCIIEHUs a0UTYPHUEHTOB C Pa3IUYHBIM YPOBHEM MOJTOTOBKHU. Pe3ynbTarhl uc-
cliefioBaHUs OyIyT IMOJIE3HBI TIPU (POPMUPOBAHUM TPYI BCTYNUTEIBHBIX HCIIBI-
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TaHUM IIpu pueMe Ha 06yquI/Ie Ha OJHOMMCHHBIC CIICHIMAJIbHOCTHU (Har{paBne—
HUsA HO)IFOTOBKI/I), IIpru CO3AaHNUN adallTUBHBIX 06p330BaTCJ'II)HI)IX nporpamMm 110
HaIlpaBJICHUAM O6yLICHI/I$I B oomactu UT JJIA o6yqa101m/1xc;1 C pa3HbIM YpPOBHEM
IOATOTOBKH.
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