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through competence evaluation
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Abstract. Problem and goal. Since we are going through a key moment in terms of
technological advances and their effect on the labour field, the investigation of the on-the-job
training processes gains a predominant role. Moreover, the need to research an approach that
promotes a balance between the four spheres of development of learning — economic, sustain-
able, community and personal — is emerging. This study was conceived as a result of this ur-
gency, aiming to respond to the following problem: to what extent does a training model, based
on the VPL (Validation of Prior Learning) approach and supported by principles of the educational
sciences, can contribute to individual empowerment and, consequently, to an improvement in
the organizational quality of Portuguese SMEs (Small and Medium-sized Enterprises)?

Methodology. The division of the research into two parts — Study 1 and Study 2 — al-
lowed the collection and analysis of structural data (Study 1) that served as a basis for the defi-
nition of a dynamic strategy (Study 2). Although undertaken at different times, they have thus
proved to be complementary. In fact, the design of the training model was based, firstly,
on the results obtained through exploratory interviews with key informants and, secondly,
on the data obtained throughout the training process that involved ninety-two employees
from ten Portuguese SMEs from diverse categories and sectors.

Results. The training model, which emerged from the interaction between the theoreti-
cal reflection and the practical context, comprises five components: distance learning, recog-
nition of skills, language skills, intercultural skills and an individual action plan.

Conclusion. This study, being an important contribution to the topic of on-the-job training
in Portuguese SMEs, at the same time opens the way for the continuation of the research.

Key words: lifelong learning, human resources and skills, technology in lifelong lear-
ning, foreign languages and cultural diversity, VPL approach, on-the-job training, SMEs

Problem statement. Skills needs are changing. The development of aca-
demic skills is fundamental, but insufficient. The promotion of social, communi-
cation and higher order thinking skills — problem solving, critical thinking and de-
cision making — is becoming increasingly vital for citizenship and employability
in the 21% century [4; 5; 11].

Therefore, the VPL approach — Validation of Prior Learning — stands as an im-
portant pillar of lifelong learning strategies, as it operates them through bottom-up

© Garcia A.C.M., Silva M.C.V., 2020
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learning processes. It allows for a greater openness to the learner's individual per-
spectives, making their empowerment more evident. The concept of empowerment
refers to freedom of choice and action to structure one's life, implying control over
resources and decisions, and focusing on individuals' capacities to participate, ne-
gotiate, influence, and hold accountable institutions that influence their lives.
Consequently, this empowerment transforms the nature of learning and challenges
the learning system itself to develop strategies in different settings and for different
purposes. If learning affects individuals' private and public life, it is vital that they
have access to all forms and stages of learning in order to shape their own destiny.
It is in this sense that VPL can be understood as a bridge of learning opportunities
for all [4; 5].

As the central instrument in fulfilling the entire VPL process, the portfolio is
directly related to three distinct ways of developing the VPL approach:

1. Through the construction of a portfolio, the individual can compile an inven-
tory of his competencies, according to a predefined set of standards, with the in-
tention of its evaluation and subsequent recognition (summative VPL).

2. The portfolio can serve as a starting point for deciding on the need to
continue learning, in order to develop, for example, a specific competence that is
useful for the individual's work experience (formative VPL).

3. The reflective VPL presupposes empowering individuals to manage their
own careers, articulating their developmental needs and building their own com-
petencies. The building of the portfolio should focus on the entire learning biog-
raphy of the individual, outlining a plan of action.

The portfolio is an essential prerequisite when implementing the VPL process.
It may take the form of a showcase, making evident the professional products and
behavioural results that will serve as proof to the summative process — dossier
portfolio — or it may assume a more reflexive nature, but in which the list of rele-
vant evidence is maintained for the achievement of the formative and/or summa-
tive processes — development portfolio. We are particularly interested in the per-
sonal portfolio given its highly reflective, personalised and holistic character.
The individual begins by completing the portfolio with the description of his ac-
tivities and accomplishments, and then reflects on them by analysing the personal
competencies that he believes to have developed. It is only after a clear under-
standing of his qualities and defects and how he can further develop his personal
competencies that a personal action plan will be drawn up, along with the specific
objective(s) of development [4; 5].

The VPL process consists of five stages:

1. Commitment and awareness of the value of competencies — it is important
that the individual is aware of his competencies, as well as the value they have for
himself and for others in certain moments and situations.

2. Recognition of personal competencies — identify and list skills by building
a portfolio, complementing reflection with work experience, diplomas, employers'
declarations, professional products, references or other documents that demon-
strate the existence of a certain competence. The proof may be directed to the pro-
fession or position for which the VPL process is being developed. This stage is
composed of a preparatory step and a retrospective step. The former is designed to
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articulate a real need for skills in the different functional profiles of the organisa-
tion and the latter entails filling individual portfolios as well as gathering evidence
of the learning processes in a recent past.

3. Valuation or evaluation of competencies — this stage focuses on the evalua-
tion of the contents of the portfolio, and the competencies shown will be compared
with a defined standard for this purpose. This will only be used to gauge the quali-
fications of the participant and will result either in organisational or national vali-
dation in the form of certificates, diplomas or career advancements or a valuation
in the form of a career advice. This phase involves three different steps: defining
the standard of the specific VPL process which can be any standard that meets
the needs of the individual and/or organisation; the valuation and consequent eva-
luation of the portfolio according to the previously defined standard; and the vali-
dation of the learning proof. After completing these three initial stages, the retrospec-
tive part of the VPL process is done and its prospective power is about to begin.

4. Development plan — transformation of validation and/or advice into a per-
sonal action plan that will be based on learning activities that can be developed in
formal or non-formal learning environments, in work situations, during a change
of position, by offering coaching or by creating an environment in which informal
learning is stimulated. This stage comprises the next two steps:

— first, a correspondence must be made between the development plan of
the individual and the objectives of the organisation, which can be achieved simply
by indicating that any type of individual learning is also for the benefit of the or-
ganisation or making the personal development plan an integral part of the larger
organisation plan;

— secondly, the beginning of the customized learning/development of the indi-
vidual, which implies learning independently of form, time, place and environment.

5. Structural implementation of the VPL — transmutation of this implemen-
tation into a personal strategy for updating the portfolio or into the human resources
management of an organisation. The results of a pilot VPL should therefore be
evaluated to show how implementation can take place from a tailor-made basis.
Thus, an organisation should be able to use the structural VPL to meet the specific
objectives defined in the pilot VPL, adding new objectives if needed [4; 5].

When applying the VPL approach the use of information and communica-
tion technologies should also be considered. Furthermore, open education oppor-
tunities become especially relevant when considering adult learning, since these
learners have different time constraints — derived from family and work responsi-
bilities — and their expectations also differ from those of “traditional” learners.
In addition, the previous experiences of adult learners play a guiding role in their
learning, whether it takes place for personal reasons or oriented towards a profes-
sional career [10; 16].

Even the establishment of productive relationships between employees, sup-
ported by the construction of an inclusive work environment, can be facilitated by
the development of online training on foreign languages and diversity based on
the VPL approach. Starting from an organizational, operational and personal ana-
lysis, it is possible to design a training program that intervenes in intergroup rela-
tionships, deconstructing stereotypes and positively impacting interactions in the work-
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place. Consequently, six phases should be considered when preparing these edu-
cation and training programs [13]:

1. Selection of cultures or subgroups involved in the program — program
planners and executors should be knowledgeable about the cultures and groups in-
volved, their elements and stories, as well as the relationships between those cultures.

2. Defining program objectives — they should be narrowly defined, for exam-
ple, to reduce anxiety between groups or to improve non-verbal communication
skills. The more specific the objectives, the easier it will become to design pro-
grams to achieve them.

3. Choice of theories of culture and cultural change relevant to the achieve-
ment of objectives — culture is, in fact, too complex to be understood without
the organizing principles provided by theory.

4. Achievement of objectives — based on the selected objectives, as well as
theories and relevant empirical research, we will have to decide how to achieve
the objectives. Thus, we can use research to specify the psychological and com-
munication processes that will lead to the results we want for the program. Psy-
chological processes may be cognitive or affective. Therefore, we can activate an-
alytical reasoning, change of perspective and self-regulation or emotional empa-
thy and the creation of positive intercultural emotions. Communication processes,
on the other hand, may involve active listening, opening up to the Other's perspec-
tives and responding effectively to intercultural misunderstandings.

5. Selection of techniques, exercises and materials — this is done considering
the psychological and communicative processes defined above. In this way, if empa-
thy is the process and reducing prejudice is the goal, we can infer that by listening,
with empathy (open mindedness to feel the emotions of the Other and view
the world from his perspective), to narratives by members of another group will lead
to increased appreciation. As these techniques, exercises and materials are selec-
ted, the contexts in which the program will be carried out must also be considered,
since some techniques will be more appropriate to certain contexts (for example,
practices appropriate to a child audience, will not be suitable to an adult audience
and vice versa). Steps 4 and 5 are mutually related, given that theory and research
must be used to create techniques, but the design of techniques can lead to the im-
provement of theories and the emergence of questions suitable for research.

6. Evaluation of the effectiveness of the program — not only the results should
be evaluated, but also the processes leading to them. This step is decisive for the ac-
cumulation of knowledge and research progress.

In short, the relevance of the elaboration and execution of training programs
in the area of foreign languages and diversity in the business context boils down
to its effective management, valuing the uniqueness of the employees while,
at the same time, working on their sense of belonging and identification with
the company [7].

Methods of research. The hint of human capital theory as a dominant ap-
proach in the field of adult education and training is explained by the speed of
changes in the industry, which implies an investment in training based on maxi-
mizing the usefulness of individual skills [12]. The bias in the human and trans-
formative qualities of education makes it possible, in a few decades, to move from
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“learning to be” to “learning to earn” [9]. Hence, it is critical to develop a prob-
lematizing approach that focuses on learning and criticality built from experience
and that highlights the wealth of knowledge and skills developed by each person
instead of possible deficits [14].

Based on this analysis, we formulated the following problem: to what extent
does a training model, based on the VPL approach and supported by principles of
the educational sciences, can contribute to individual empowerment and, conse-
quently, to an improvement in the organizational quality of Portuguese SMEs?

To solve it, the following general objectives were defined:

1. To know how on-the-job training is carried out in Portuguese SMEs.

2. To understand the extent to which a training model, based on the VPL ap-
proach, provides a (re)qualification of workers that addresses the needs of companies.

3. To apply principles of educational sciences for quality training.

Regarding general objective number 1, we defined the following specific
objectives:

1.1. To know the legislation on the access and frequency of on-the-job training
sessions.

1.2. To know how the training and/or requalification of the employees is pro-
cessed.

1.3. To understand how the quality of the training sessions is controlled and/or
feedback is obtained from the trainees.

Concerning general objective number 2, we defined the following specific
objectives:

2.1. To implement a training model in accordance with the proposals presented
by key informants.

2.2. To evaluate the implemented model.

2.3. To draw conclusions.

2.4. To propose an on-the-job training model that is feasible and adapted to
Portuguese SMEs.

With regard to general objective number 3, we defined the following speci-
fic objectives:

3.1. To mobilise knowledge, articulating theory and practice.

3.2. To promote self-directed learning that enables the learner to be involved
throughout the training process.

3.3. To overcome internal and external barriers through the development of
language and intercultural skills.

This research involved two distinct moments of analysis and data collection —
Study 1 and Study 2 — which are directly related to the general and specific objectives
already stated and which complement each other. Therefore, the participants in
Study 1 were:

1) the Head of the SME Academy of the Portuguese Support Institute for
Small and Medium Enterprises and Innovation;

2) the Head of the Training Academy of a company specialized in manage-
ment services and development of applications and infrastructures.

Our choice fell on these two academies, given that, in the first case, we are
dealing with the state body responsible for promoting different learning initiatives,
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specifically aimed at employees of Portuguese SMEs, and in the second case,
we are faced with an institution that , while focusing its services in the area of in-
formation technologies, it sometimes needs to recruit outside this area, opting for
the requalification of the worker in order to provide full integration of the same.

Study 1 was an exploratory research that consisted of:

— gathering and analysing official documentary sources (Portuguese legal do-
cumentation and European documentation) about on-the-job training;

— conducting exploratory interviews with two key informants in order to ob-
tain information that can be compared and subsequently applied, so we inter-
viewed the Head of the abovementioned academies.

Thus, Study 1 allowed us to collect structural data so as to analyse the offi-
cial perspective of aspects related to on-the-job training [1; 2; 6; 15].

Participants in Study 2 were selected after analysing the results obtained in
Study 1. Therefore, the selection followed the following criteria:

— ensure the presence of micro, small and medium-sized companies and some
sectorial diversity;

— companies that, recognizing the potential value of training for the develop-
ment of their activity in the market, consider that they do not feel its beneficial
effects and/or do not have enough time to allow their employees to participate in
training programs;

— companies whose employees consider having skills that they are unable to
develop or demonstrate and for which they have no qualifications.

The number, sectors and categories of Portuguese SMEs covered by Study 2
are shown in the Table.

Table
Number of companies, sectors and categories of Portuguese SMEs

Number of Sectors Categories
companies Micro Small Medium

1 Information and communication technologies 1
2 Tourism 1
1 Nursing homes -
2 Car repair -
1
1
1
1

N = = |
|

|
—_

Construction -
Industrial maintenance - -
Packaging trade - 1
Health and aesthetics - 1 -
Total 10 6

As we can see, two micro-companies, six small companies and two medium-
sized companies participated in Study 2, resulting in a total of ten companies and
extending their area of expertise to eight different sectors.

After analysing the propositional content of the data gathered in Study 1 and
establishing the respective conclusions, we proceeded to define a dynamic intervention
strategy (Study 2) directly related to general objectives 2 and 3. Thus, we opted for
an action-research methodology that enabled the construction of a critical dialog
between theoretical reflection and practical context [1; 2; 6; 15]. The implementa-
tion of the training model based on the VPL approach was carried out as follows:
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1. Informal meetings with the managers of the selected SMEs (October —
November 2019).

2. Acquisition of the website domain catarinagarcia.pt and installation and
configuration of the Moodle platform (November 2019).

3. Construction of the course Mapping talent: Management, evaluation and
operationalisation of skills (November — December 2019).

4. Course availability for enrollment and attendance of participants (1% Janu-
ary — 22" January 2020).

Technology has taken a leading role in the execution of Study 2, providing
a structured and collaborative learning environment. In effect, we sought to recon-
cile the temporal restrictions and the needs and interests of each learner through
the exploitation of an open educational resource that, by stimulating self-reflection,
acted as a means of promoting self-teaching and the understanding of the Self in
the personal and professional aspects [10]. Starting from a “bottom-up” approach,
which enabled the analysis of skills developed informally and non-formally, indi-
vidual action plans were defined to be implemented through future formal lear-
ning, mentoring or coaching activities [4; 5; 15].

During Study 2, data were collected through:

1. Two questionnaires — a questionnaire applied before the beginning of the
course and a questionnaire applied after the end of the course.

2. Personal documents — responses posted on forums and/or chats; individu-
al analysis assignments; logbook; final presentation.

The analysis of the data obtained followed the norms of an analysis of propo-
sitional content, revealing instruments of great heuristic value.

Results and discussion. The completion of Study 1 allowed us to conclude
that the training and/or requalification processes presented by both interviewees
constituted two apparently positive examples, since:

1) both understood the need to combine technical and behavioural skills;

2) both valued:

— learning in the workplace;

— the experience and qualification of the training team,;

— the adaptability and versatility of the employee;

— the adequacy of training projects and respective training methodologies to
the specific context of the target audiences.

However, and bearing in mind that the training processes must consider fun-
damental elements of the research in education and training, the following aspects
seemed to be lacking:

1) the person's holistic understanding, that is, the (re)qualification and adap-
tability of the employee should not be restricted to the possibility of maintaining
and/or obtaining a job or building a career;

2) the definition of a methodology for evaluating and monitoring training
processes that focus on the development of individual skills and not only on the evo-
lution of the company;

3) the combination of moments of non-formal and informal learning.

Study 2 was developed to bridge these gaps. Hence, the following features
were withdrawn from it:

NHHOBALIMOHHBIE ITEJATOTMYECKHE TEXHOJIOI'MY B OBPA3SOBAHNN 89



Garcia A.C.M., Silva M.C.V. RUDN Journal of Informatization in Education, 2020, 17(2), 83-93

1) reflecting on previous learning is the main factor of clear awareness of
developed and underdeveloped skills;

2) the development of linguistic and intercultural skills is a relevant element
in the business context;

3) the planning of activities should include literary and cinematographic
excerpts that arouse curiosity and interest and, consequently, facilitate the reflec-
tive process;

4) follow-up throughout the training process and, in a more practical way,
the individual action plan enable the analysis of future development needs — which
may be achieved through training or mentoring processes — in a clear association
between moments of informal, non-formal and formal learning;

5) the assessment of the entire training process is carried out individually by
the participants, making their satisfaction/dissatisfaction visible during the follow-
up, as well as in understanding, accepting and complying with the provisions of
the individual action plan.

Conclusion. The first aspect to highlight is the theoretical support that the VPL
approach gave to this study, in general, and to the training model, in particular.
Firstly, by conceptualizing a process that operates from the bottom up, providing
an evident opening to the action of the adult learners who control their own learning.
In addition, the focus on individualized support, which promotes the learners’ refle-
xive ability, encourages them to continue their learning, ultimately transforming
themselves into lifelong learners [3-5].

The second aspect to be highlighted refers to the way the investigation was
conducted. The continuous interaction between research, action, reflection and eva-
luation led us to the action-research method, with its objectives oriented to the collec-
tion of systematic information that allowed the production of theory leading to
the design of a training model [1; 2; 6; 15]. Therefore, the division of this research
into two distinct moments of analysis and data collection — Study 1 and Study 2 —
proved to be essential, since it made it possible to compare and contrast the data
obtained and for this information to be considered in the definition of a dynamic
strategy. In this sense, the research was undertaken with a view to building an ap-
proach that would make it possible to combine the aspects that should integrate
the development of the adult learner: economic, sustainable, community and per-
sonal [9; 14].

The need to counter the priority indicators, for the attendance of training
processes, granted to individuals exercising functions considered strategic in the com-
pany [12], takes us to the third aspect to focus on: the role of linguistic and inter-
cultural competences in the business world. This context represents a social micro-
cosm in which, as evidenced by the research, individuals from different cultures
can live together. In addition, the opportunity to participate in the global market
presents itself as a viable hypothesis. Consequently, the learning of at least one
foreign language and the concomitant analysis of the relationship between the Self
and otherness represent an investment of relevance to consider for the formation
of individuals sensitive to linguistic, cultural and semiotic diversity [8; 17].

In the light of the importance attributed to skills previously developed by
adults through informal or non-formal means, as well as the need to encourage self-
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directed learning, the use of information and communication technologies comes
as the fourth aspect to consider. In effect, the decentralization of resources and
the consequent possibility of accessing training processes at any time and in any
place, allow adults to personalise their learning, adapting it to their needs. In addi-
tion, the value that begins to be granted to the attribution of digital credentials
(medals) may be synonymous with a future new way of certifying learning [10].

The fifth aspect to be emphasized focuses on the individual action plan and
its importance as a tool to support skills development. Once again we report on
the realisation of personalised and self-directed learning, essential characteristics
for the development of a lifelong learner [3-5].

The five points that come from our research and which, in a synthetic way,
we have just presented, demonstrate that a training model that combines principles
of the educational sciences and fundamentals of the VPL approach can contribute
to the empowerment of the individual and to a consequent improvement in the orga-
nizational quality of Portuguese SME:s.

This study, although innovative, due to the way it seeks to balance the four
spheres of the development of learning — economic, sustainable, community and
personal — in the specific context of Portuguese SMEs, does not exhaust the theme.
It constitutes a provocative and challenging contribution, paving the way for fur-
ther research.
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MoBbiLLeHne KayecTBa NOPTYranbCKUX
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AnHotauus. [Ipoonema u yenw. II0CKOIBKY MBI IEPEKUBAEM KIIFOUEBOH MOMEHT C TOUKH
3peHus] TEXHUYECKOTO Mporpecca U ero BIMSAHUA Ha cdepy Tpyda, UccieloBaHUe MPOLECCOB
oOydueHHs Ha pabodeM MecTe MproOpeTaeT JOMUHHUPYIOIIYIO poJib. KpoMe Toro, BO3HHKAeT
HEOOXOJMMOCTh B U3YYSHHH ITOIXO0/1a, CHOCOOCTBYIOMIETO JOCTHYKEHHUIO OajaHca MEXIy de-
THIPBMS chepaMu pa3BUTUSL O0YUEHHS — IKOHOMHUYECKOW, YCTOMYUBON, OOIIMHHON U JTUYHOH.
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B cBeTe M31M0KEHHOrO TaHHOE UCCIEJOBAaHUE BHIUTCS AKTyalbHBIM U HAIpaBJIEHO HA ONpe-
JieNIeHre CTENIeHH BIUSIHUA MOJeIu o0y4eHus1, oOcCHoBaHHOM Ha noaxoxae VPL (Validation of Prior
Learning) u moaxperuieHHON MpuHIMIAaMHu 00pa30BaTeIbHBIX HAYK, HA PAaCIIMPEHHE IPaB U
BO3MOYKHOCTEH OTIENBHBIX JIUILI, & CIECA0BATENbHO, NOBBIIIEHNE OPraHU3aHOHHOTO KauyecTBa
MOPTYTaJIbCKUX ManbIX U cpennux npeanpustuii (MCIT).

Memooonozus. Paznenenue ucciaeoBaHus Ha JBE YacTH IMO3BOJIMIIO cOOpaTh U MpoaHa-
JIM3UPOBATh CTPYKTYpHBIE JAHHBIC (MCCIeRoBaHKE 1), KOTOpBIE MOCTYKHIIN OCHOBOH IS OIpe-
JeNeHnsl IUHaMUYecKoH cTpareruu (uccnenoBanue 2). HecMoTpst Ha npoBeeHUe B pa3HOE Bpe-
M, HCCIEOBAaHMs OKAa3aJIuCh B3auMoJononHsomuMu. Ha camom nmene paspaboTka Mozenu
00y4eHUSI OCHOBBIBAJIACh, BO-IIEPBBIX, HA PE3yNIbTaTaX, MOJYYCHHBIX B XOA€E HCCICAOBATEIb-
CKHMX Oecell ¢ KIIOYEeBBIMH WH()OPMAHTaMH, W, BO-BTOPBIX, Ha JaHHBIX, OJyYEHHBIX B XO/€
BCEro mpolecca 00y4eHus,, B KOTOPOM IPUHSUIM y4acTHe JEBSIHOCTO ABA COTPYIHHMKA U3 Jie-
csatu nopryranbckux MCII pa3nndHbIX KaTETOpUi U CEKTOPOB.

Peszynemamei. Moznenb 00ydeHNs, BO3HHUKIIASA B Pe3yIbTaTe B3aUMOJCHCTBHS TEOPETH-
4ecKol peduIeKCUH U MPAaKTHUECKOTO KOHTEKCTA, BKJIIOYAET B Ce0sl MATh KOMIOHEHTOB: JU-
CTAaHIIHOHHOE O00YyYCHHUE, MPU3HAHNE HABBIKOB, S3bIKOBBIC HABBIKH, MEKKYJIbTYpHBIC HABBIKU
Y WHIAVUBUAYAJIbHBINA TUIaH IEHCTBUH.

3axniouenue. ViccnenoBanne BHOCHT BaXKHBIN BKJIaz B TeMy oOydeHHs 0e3 OTphIBa OT
pou3BOACTBa B NOpTyranbckux MCII, 0ofHOBpEMEHHO OTKpbIBask MyTh VISl JAIbHEHIIEro u3y-
YeHHs JaHHOTO BOIpOCa.

KitoueBble ciioBa: 00y4eHHe HA POTSHKEHUM BCEil JKM3HH, YENIOBEYECKHE PECYPCHI H
HaBBIKH, TEXHOJIOTUH B O0YYEHHNH HA NMPOTSIKEHUH BCEH JKU3HH, HHOCTPAHHBIE SI3BIKU M KYJIb-
TypHOE pa3HoobOpasue, moaxoa VPL, obyuenue 6e3 orpeiBa ot npon3BoacTsa, MCII
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AnHoTanus. [Ipobrema u yenv. B cTaThe OMUCHIBACTCS MOAXO K PEIICHUIO AKTYaJIbHOM
1po6sIeMbl BBIIBICHHS 3(P(QEKTUBHBIX B 00OPSIEMBIX CTYJEHTAMU CPEJICTB CMEIIAHHOTO 00yde-
HUS Ha HaYallbHBIX 3Tanax paboTel ¢ 000pyIOBaHUEM I KYpCOB MHKEHEPHOTO 00pa3oBa-
Hus. Llenplo nccnenoBaHUs MOCITYXHIa IPOBepKa MPUMEHHMOCTH THOPHIHBIX CPed yIIpo-
MmeHHO# KoH(puryparmmu s o0ydeHus padote ¢ reofe3ndeckuM 000pyIOBaHHEM Ha OCHOBE
WHTEPaKTUBHBIX BUPTYaIbHBIX CPEJICTB O0YUCHNS M MOOMIBHBIX YCTPOHCTB CTYJEHTOB apXH-
TEKTYypPHO-CTPOUTEIIHOTO YHHUBEPCHUTETA.

Memooonoeus. Bapnant ruOpuIHBIX 1a00paTOpUii C BUPTyaJbHBIM KOMIIOHEHTOM U Tepe-
MEHHBIM (CTAI[IOHAPHBIM MM MOOHMIBEHBIM) (hM3NUECKUM KOMIIOHEHTOM SIBJISIETCS JOCTATOYHO
HOBBIM JUTSI TT€IarOTMYECKHX HcclieoBaHui. Du3ndeckast COCTaBIIONAs BayKHA ITPH 00YUeHUH
UCTIONIb30BAHUIO TE€0IE3UUECKOr0 000pYA0BAHUSI, OCKOIbKY B YHUBEPCUTETCKUX J1a00OpaTOpH-
SIX M3YYaloTCs CTAIMOHAPHBIC YCTPOHCTBA, TOT/A KaK B PeabHON Te0AC3MUECKO MPAKTHKE HCIIONb-
3yI0TCS TIOPTATHBHBIE aHAJIOTH. BUpTyanbHas cocTaBidiomas THOPUAHON cpelpl TP Hadallb-
HOHM paboTe ¢ MHKEHEPHBIM 000pYZOBaHHEM MOJXKET OBITh NpejcTaBieHa HAOOPOM MYJIBTH-
MEIUITHBIX CPEICTB 00YUCHHMS, KOTOPHIC UMUTHPYIOT pabOTy MHXCHEPHBIX MPHOOPOB U yCTPOHCTB
C BBICOKOH CTETIEHBIO HHTEPAaKTHBHOCTH, JOCTYITHBIX Ha OJHOHN OHIAWH-TUIaT()OpMe AT KOH-
KPETHOTO MHXEHEPHOTO Kypca.

Pesynomamer. B x01e nccineaoBanus yCTaHOBIEHO, YTO MPEACTABICHHAS KOH(PUTYpanus
rHOpUIHON cpeabl 3P (PEKTUBHO MPUMEHUMA JUIsl HAYallbHOU PabOoThI ¢ T€0JAE3HYECKUM 000-
PYZOBaHHEM H 0100pSETCS CTYAEHTaMH KaK IPH MPOBEIEHHHN Tab0paTOPHBIX paboT B cTalu-
OHapHO# JIabOPaTOpUH, TaK U MPH HUCIIOIH30BAaHUH MOPTATHBHOIO 00OPYNIOBaHHS M MOOHIIb-
HBIX YCTPOMCTB Ha Te0Ie3NIEeCKON MPAKTHKE.

3axniouenue. JIng HadadbHBIX TANOB OOYyYEHUS CTYAEHTOB pabOTe ¢ Te€0Ae3NYECKUM
000pyJOBaHMEM IpesiaraeTcs KoH(Urypanus rTuOpuIHON cpeabl 00yueHns, OCHOBaHHAs Ha
UHTEPAKTUBHBIX BUPTYAJIBHBIX CPEACTBaX 00y4YEeHHs U MOOMJIBHBIX YCTPONCTBAX, YTO SIBIISET-
Cs TOCTYNIHBIM 1 ()YHKIMOHAJIBHBIM pELIeHNeM JUIl HHXXEHEPHBIX By30B. BupTyanbHble aiex-
TPOHHBIE CPEJICTBA OOYUYEHHUSI MOTYT OBITh aKKYMYJIMPOBAHbI Ha CaiiTe ¢ OHJIAHH-TIOIEPIKKON
OT/ICNBHOTO MHKEHEPHOTO Kypca M JOTIOJHEHBI CPEJCTBAMHU TUCTAHIIHOHHOTO B3aUMOICHCTBHS
U COTPYJHUYECTBA MPENOJaBaTeNs M CTyIEHTOB. | HOPHIHYIO Cpey MOXXHO HCIOJIB30BATh VIS
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HaYaJbHOTO O0YYCeHHs padoTe B CTAI[IOHAPHOW JIa00OpaTOpUH, MPOBENCHHS MTPOPECCHOHAID-
HOU JICIOBOM MIPhI MM WHAMBUIAYAIBHBIX MPAKTUYCCKUX 3aJaHUH HA MECTHOCTHU C MEPEHOC-
HBIM Te0Ie3MIECKUM 000y I0BAHUEM.

KunroueBble cj10Ba: THOPHUIHBIE CPEIbl, BUPTyaIbHEIC Ja00OPAaTOPHH, MyJIbTHMEIHA CPell-
cTBa 00y4yeHuns, MOOMIIBHBIE YCTPOICTBA, CMEIIAHHOE O0YyUYeHUE, HHKCHEpHOE 00pa3oBaHue,
reoie3n4ecKoe 000pyI0BaHUE

IHocranoBka npodJiembl. [1oroToBKa CTY/IEHTOB B MHXKEHEPHBIX YHUBEP-
CUTETax MoApazyMeBaeT U3yuyeHHe UMH MHOTOYHUCIIEHHBIX U Pa3HOOOpa3HBIX MpH-
00poB 1 U(PPOBEIX YCTPOUCTB B Pa3HBIX MPOPECCHOHATHHO-OPUEHTHPOBAHHBIX
Kypcax. JleiicTBUTeNbHO, MPOU3BOACTBEHHBIE TIPOIIECCHI B COBPEMEHHON MHXKEHEPUU
OCYILECTBIISAIOTCS, KaK MMPABHUJIO, C UCTIONB30BAHUEM CIIOKHOTO MEPEHOCHOT0 000-
PYyZlOBaHUS, MOJAEPKUBAIOILETO OOJIBIIOE YHCIIO PEKUMOB U CIIOCOO0B M3MEPEHHUS.
B yacTHOCTH, BBITYCKHUKH apXUTEKTYpPHO-CTPOUTENBHBIX BY30B JIOJKHBI 00JIa1aTh
COOTBETCTBYIOIIUMH 3HAHUSMHU, YMEHHUSIMU M HaBbIKaMH MIPUMEHEHUS B CBOEH c00-
CTBEHHOH paboTe M pabdoTe CBA3aHHBIX C HUMH TPYJIOBBIMU OINEPAIUSIMH CIIEIHa-
JUCTOB U MOAPA3JIeIeHUH pa3HOOOPAa3HOrO reo/1e3uuecKoro 000pya0BaHus, TaKko-
ro KaK JalbHOMEPHI, TE€OAOIUTHI, HUBEIUPHI, FIEKTPOHHBIE TaXEOMETPhI, Ha3eM-
HbI€ JIa3epHbIE CKAaHEPHI U Ipyrue noAaooHbIe ycTpoiicTsa [18].

C yBennueHHEeM KOJMYECTBA YCTPONCTB U YCIOKHEHUEM UX PaOOTHI BEPOST-
HOCTh OIIMOOYHBIX JICHCTBUH TakKe CYIIECTBEHHO Bo3pactaet. [loaTomy cTyneH-
ThI JIOJKHBI MIPEJICTABIISATH HE TOJBKO TMOCIE0BATEIBHOCTh KOPPEKTHBIX ACHCTBUI
pu padoTe ¢ mpudopamMu, HO U MPUHUMATH BO BHUMAHHE THUIIOBBIC OIIHMOKH, KO-
TOpbIE MOTYT BO3HUKHYTH IPH paboTe ¢ KaXKIbIM TUIIOM O0OpYAOBaHUs, a TaAKXKe
CHCTEMHBIE OIIMOKM B MPOIIECCE OCYIIECTBIICHHUS TPYIOBBIX omeparmid. Harmpumep,
OLIMOKHM MOTYT BKIIIOYATh B ce0s HEMPABUJIbHYIO MHTEPIPETALMIO MOTYYEeHHBIX TaH-
HBIX, HEBEPHYIO TIOCIIEIOBATEIILHOCTh IEHCTBUI TIpu paboTe ¢ obopymoBanueM. [1o-
3TOMY MpPEBBILIEHHE HOPMAIBbHBIX BPEMEHHBIX 3aTpaT MperojaaBaresieil u oociy-
KUBAIOLIETO 000pYyI0BaHUE MEPCOHANA Ha MEPBBIX 3TAalax MacCOBOT0O IMOTOKOBO-
T'0 OCBOEHUS CTYACHTaMH MPUOOPHOTO MapKa 00sS3aTeNbHO MPUBOJIUT JTHOO0 K Tiepe-
Ipy3Ke YHUBEPCUTETCKHX J1a00paTopHii, 100 K HEKAUECTBEHHOMY OCBOCHHUIO U CHH-
YKEHHUIO MPAKTUUECKOH MOJATOTOBIEHHOCTH CTYAEHTOB, CO3/Ia€T TPYIHO MPEOIOIMMBIi
Oaprep mpu mepexoie K MpoPecCHOHATLHO-OPUEHTHPOBAHHBIM TIPAKTUKAM U TIPUMeE-
HEHUIO 000pYI0BaHUS B TPYIOBBIX LIETIOYKAX M MPOU3BOJICTBEHHBIX CUTYyAIIHSIX.

JlaGoparopHble 3aHATHS NPU HAYAIBHOW paboTe OyIyIINX HHXKEHEPOB C 000-
PYIOBaHHEM MPOBOJATCS B CTAIlMOHAPHBIX Ja0OPAaTOPHSIX YHUBEPCUTETA, KaK Ipa-
BWJIO, BHE TIPO(ECCHOHATBHOTO KOHTEKCTA M TOJBKO B MPUCYTCTBUHM O0CITYKHBa-
IOIIEro MepcoHala, 4To, K COXKalEeHUI0, He OMYCKAaeT CaMOCTOSTENIbHON paboThI
CTYJIEHTOB C COXpaHEHHEM WHIANBUAYATBHOTO TeMra o0ydeHus. OCHOBHAsI MPUYH-
Ha COCTOHUT B TOM, YTO TaKH€ YCTPOMCTBA JOCTATOYHO JOPOTHUE AJII YHUBEPCUTET-
CKUX OIOJKETOB 10 CBOE€W CTOMMOCTH M PEMOHTY, @ OLIMOOYHbIE HEKOHTPOJIHUPY-
€MbIe IeWCTBUSI HEOMBITHBIX MOJIH30BATENEH YacTO MPUBOJAAT K TPYJHO PEMOHTH-
PYEMBIM HEUCHPABHOCTSAM reojie3nueckoro odopynoanus. K tomy xe obopyno-
BaHHE, HAXOJsIIeecs B PEMOHTE, YBETUUUBAET HArpy3Ky Ha OCTaBIIHUNCSA PUOOP-
HBII TIapK, @ MHOT/a MMPUBOJIUT M K COKPAIEHUIO0 00heMa peaibHO OCBAUBAEMBIX
yYMEHHH 00yJaeMbIX.
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B cBsi3u ¢ pazBUBaOIUMIUCA NpoLecCaMyd WH(POPMATU3ALUU BBICIIETO 00-
pa3oBaHUs 3aKOHOMEPHBIM SIBIISIETCSI MACCOBOE OOpallleHue MperoiaBaTesieii u py-
KOBOJICTBA YHMBEPCHUTETOB K TMCTAHLIMOHHBIM 00pa30BaTEIbHBIM TEXHOJIOTUSM U
cMeniaHHoMy o0yueHuto. HecoMmHeHHO, TaHHOE MOJI0KEHNEe CIPaBeIUBO U s
HAYaJIbHBIX 3TAlOB OCBOCHUSI CJIOKHOTO HHKEHEPHOTO 000PYIOBaHUS CTYJICHTaMU
apXUTEKTYPHO-CTPOUTENBHBIX crenuanbHocTeld. Hapsiny co craumonapHbIMU J1a00-
paTopusMH WM 00pa3uaMu Mpo(ecCHOHABLHBIX TOPTATUBHBIX YCTPONCTB, YHUBEPCH-
TEThl U3BICKUBAIOT TUJAKTUYECKUE BO3MOKHOCTH M pa3pabaThIBalOT CPEICTBA [T
obecrieueHus OyIyIIMX MHKEHEPOB JIOCTYIIOM K yJaJIE€HHBIM J1abopaTopusim, BUp-
TyaJTbHOMY 00OpYOBAHUIO UJTH JaXKe BUPTyanbHBIM cpenaM [17; 20]. Tlockonbky
OJTHOM M3 3aa4 npoeccnoHaIbHON MHXEHEPHO! MOJrOTOBKH SIBIISIETCS OCYLIECTB-
JICHWEe U3MEPEeHHH B MPaKTUYECKHX CHUTYyaIMsX B KOHTEKCTE MpodeccroHalbHOMN
NEATENbHOCTH, TPYJHO U 1K€ HEBO3MOXKHO MOJIHOCTBIO UCKIIIOYNUTH HENOCPE/ICTBEH-
HOE B3aMMOJICHCTBHE C TperofaBaTeasaMu (1o KpaiHeld Mepe, IS TOPTAaTUBHBIX
r€0Ie3MYECKUX YCTPONCTB BO BpeMs I'eO[Ee3MUECKUX MPAKTHUK). J{JIs momgoOHbIX
WHXEHEPHBIX KypCOB CMeIaHHoe o0ydeHue [3; 6] ¢ UCIob30BaHUEM MOOMITHHBIX
YCTPOMCTB CTAaHOBUTCS OHUM M3 CIIOCOOOB MOBBIIEHHUS YPPEKTUBHOCTH MPAKTH-
YECKOM COCTaBJISAIONICH YIEOHOTO mporiecca.

Crnenyer noqUepKHYTh, YTO OTHOIIEHUE CTYJICHTOB YHUBEPCUTETOB K UCIIOJIb-
30BaHUIO JUCTAaHIIMOHHBIX TEXHOJIOTUN U CPEJCTB HEOOSI3aTEILHO allpHOPU TOT0KHU-
TeJIbHOE, OHO MOJKET HeCTH B cebe u oTpuuarenbubie no3uuu [21]. [Tostomy BbI-
SIBJICHHE OJHOBPEMEHHO Y(P(PEKTUBHBIX U OJIOOPSEMBIX CTYICHTAMH CPEJICTB CMEIIIaH-
HOro oOy4eHHs! Ha HayaJbHBIX 3Tarax paboThl C 000PYIOBAHHEM OCTACTCS aKTyalb-
HOM npoOIeMoii /U1 KypCcOB BBICIIIETO HHXEHEPHOTO 00pa30BaHUs U MOJTOTOBKH.

JlucTaHIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHHA U CMEIIaHHOE 00Y4YeHHe MpU
OCBOCHUM WH>KEHEPHBIX MPUOOPOB YACTO CBS3BIBAIOT C UCIIOJIB30BAHUEM KOMIIBIO-
TEpPHBIX CpeJl ¢ UMHUTALEN paboThl YCTPOICTB, BUPTYAIbHBIX Cpell U J1abopaTopHii
Y, HaKOHell, yaJleHHbIX JlabopaTtopuil. KoMnbloTepHble HMUTAIIMOHHBIE TTPOTPAMMBbI
Y OHJIAWH-CEpPBHCHI YIIPABJICHUS peajbHbIM U BUPTYaJIbHBIM JJA00PAaTOPHBIM 000pY-
JIOBaHHEM TTOKa3bIBAtOT €051 YPPEKTUBHBIMH B SKCIEPUMEHTAIHPHOW M HCCIIEIO-
BaTEJIbCKOM paboTe CTYAEHTOB, MO3BOJISS U30erath OpraHu3alMOHHbIE, TEXHUYE-
CKHe W WHbIe TpyAHOCTH [2]. OHMalH-1a00paTOPUU MOTYT OBITh KaK yJaJeHHBI-
MU, TaK U BUPTYaJbHBIMH, C YCIIEXOM JOTIONIHSS TPaJAULIMOHHBIE TabopaTopui [8].
bnarogaps uccienoBaHMsM K HAcTOSIIEMY BPEMEHH HAKOIUIEH 3HAYUTEIbHBIN
OTIBIT UX MPUMEHEHHs B MpodecCHOHATBLHOM oOpazoBanuu [12]. Y nanenHsle na-
OopaTopuH, Kak W CTallMOHAPHBIE y4eOHbIE Ja0OpaTOpUHU, MPEANoiaraT Gusn-
YEeCKYI0 YCTaHOBKY M 0OCTyXKMBaHHE O0OpYJIOBAaHUS, AOMYCKas MUCTaHIIMOHHBIC
OHJIafH-U3MEPEHUs U yTnpaBieHue. Takas CUTyalus MOXET ObITh paloHajbHa,
HarpuMep MpU OpPraHU3aLUN COBMECTHOTO 0Opa30BaTEIBHOTO IMPOIECca HECKOIb-
KHUX MH)KEHEPHBIX BY30B.

B orinume ot yaaneHHbIX JabopaTOpHii, BUPTyalIbHBIE TAOOPAaTOPUH Tpe-
MOJIATa0T UCIIONIB30BaHUE CPEJCTB WM TUIAT(HOPM KOMITBIOTEPHOTO MOJIEIUPOBaA-
HUs1 000py10BaHMS C BBICOKOW CTETIEHbI0 MHTEPAKTUBHOCTHU IPU B3aUMOJCHCTBUN
¢ noJap3oBaTessiMi. KoMIibloTepHOE MOJEIMPOBAHNE B UTOTE€ HEOOS3aTENIbHO OKa-
3bIBAETCSl HAMHOTO TIPOIIE WM JelieBie. B HeM Takyke MPUCYTCTBYIOT HEJOCTaT-
KM ¥ OTPaHUYEHUS], IPUCYILHE KOMIIBIOTEPHBIM MOJIENIAM B 1esioM. Tem He MeHee
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OHHU CIIOCOOHBI NMPOJEMOHCTPUPOBATh OTPOMHOE pazHOOOpa3ue MPOU3BOACTBEH-
HBIX onepanuil ¥ GU3NYECKH COXPAHUTh JOPOTOCTOsIIee HHKEHEPHOE 000pyI0-
BaHUE NMPH 00yYEHUH CTYICHTOB.

[TpakTruueckue npodeccruoHanbHble YMEHUS 00y4yaeMbIX MOTYT OKa3aThCs
Jla’ke BBIIIE, YeM MPU O0YUYEHHUHU C UCTIONb30BaHUEM YAAJICHHOTO U TPaIUIOHHO-
ro jaboparopHoro napka. OJHaKO collMaibHbIE HABBIKM U YMEHHUS PEIICHUs He-
CTaHJAPTHBIX MPOOJIEeM B MOJABIISAIONIEM OOJBIIMHCTBE CIIyYaeB OKAa3bIBAIOTCS
HIDKE, YeM B CTAIlMOHAPHBIX (PU3UIECKUX JTA00PATOPHUAX (¥ JIy4Ille 110 CPAaBHEHHUIO
¢ ynaneHusiMu) [12]. Buptyanbnas pabota ¢ 000pyI0BaHUEM C UCIIOJIb30BAHUEM
MynbTUMeANa cpenacts 2D u 3D unm cpen BUPTyalbHON pealbHOCTH OOJagaeT
OOIIMPHBIM AUIAKTUYECKUM MOTEHIUATIOM [12] 1 MOXKeT OBITh yCIEITHO HCIIOb-
30BaHa B KaueCTBE KOHTEHTA JMCTAaHI[MOHHBIX TEXHOJOTUN B CMEUIaHHOM 00yue-
HUU JUTsl THXKEHEPHBIX crienraibHocTel [1].

3HaYUTEIbHBIN HHTEPEC IJISi CMEIIAHHOTO O0YYeHHs MPEeACTaBISIOT THOPU/I-
Hble 1aboparopui [16]. TakcoHOMUS THOPHIIHBIX TAOOPATOPUI MOXKET OMUPATHCS
Ha CTPYKTYPHYIO OCHOBY [16] ¢ BKIIfOueHHEM (PU3NUECKOTO (CTAIMOHAPHOTO WITH
MOOWJIBHOT0) U OHJIAHH-KOMIIOHEHTOB (YJAJICHHOTO WJIM BUPTYaIbHOTO0). BaxHo
OTMETHUTbh, YTO THUOPHUIHBIC JTAOOPATOPUHU TIPEIOCTABIAIOT KaK (U3HUUYECKHE, TaK
1 OHJIAMH-(OPMBI PabOTHI C OJHUM U TEM K€ 000PYI0BAHUEM HIIU YCTPOHCTBAMU
C OJMHAKOBBIMU (pyHKIMAMU. Paznuunpie koMOMHAIIMN (PU3MYECKUX U OHJIAMH-
KOMIIOHEHTOB 00pa3yloT pa3Hble BapUaHThl THOPUIHBIX JJabopaTopuil. Tak, uHTe-
rpanus peajbHOU U BUPTYaJbHOU pabOThI C OMHUMHU U TEMH XKe JabopaTOpHBIMU
npubopamMy TMPUBOIUT TPU ONPEAETCHHBIX YCIOBHSX K JIydllleMy MOHUMAaHUIO
coJiepaHusl 00yUYEHUsI, YeM KaXKIbId OTACNbHBIN BU Tabopartopuii [14].

Konduryparnus ruOpuaHsIx 1adopaTopuii ¢ BUPTYaIbHBIM KOMIIOHEHTOM U
MEPEMEHHBIM — CTaI[MOHAPHBIM U MOOUJIBHBIM — (PU3NYECKUM KOMIIOHEHTOM SIB-
J€TCSL JOCTATOYHO HOBOM IS MEAArornyecKux ucciaenoBaHuil. MIMeHHO Takast
nepeMeHHas Gpu3nyecKasi COCTaBIIAIOIIas 0COOEHHO HY)KHA Ha HayaJlbHBIX 3Tarax
OCBOCHHMS T'€0/Ie3MYECKOr0 000PYIOBaHUS: B YUEOHBIX JIAOOPATOPUSAX U3yUAIOTCS
CTallMOHAPHBIE YCTPOMCTBA, a B PEAIbHOM re0A€3NYECKON MPAKTUKE UCTIONB3YIOTCS
MOpTaTUBHBIE aHATOTH. BupTyanbHble 1abopaTopun CrioCOOHBI CTaTh CBOCOOPa3HBIM
00y4aroIIM U TPEHUPYIOIIUM CPEICTBOM, JOCTYITHBIM Yepe3 ePCOHAIbHBIE MOOUITb-
Hble KOMIIBIOTEPHBIE YCTPONUCTBA, TaKUe Kak cMapT(oHbl win mianHmeTsl. [Ipumene-
HUE MOOMJIBHBIX YCTPOMNCTB C JOCTYIIOM K OHJIalH-1a00paTOpusM WU AUCTaH-
LMOHHBIM 3JIEKTPOHHBIM CpPEJCTBaM OOYyUEHHS C UMUTAIUEH PEKUMOB M CIIOCO-
00B pabOTHI MPUOOPOB U YCTPOMCTB MOXKET TaK)KE COKPATHTH Pa3phIB MEXKIY pe-
QJIBHBIM U HU(PPOBBIM ITPOCTPAHCTBOM, C(HOPMHUPOBAB THOPHUIAHOE IPOCTPAHCTBO [7].

CpeznctBa U MeTOIbI MOOMIIBHOTO O0YYEHHUS YK€ IOCTaTOUHO JIaBHO MPUMEHS-
10TCsl B 00pasoBatebHOM mporecce [13], Ho camo MoHsITHE MOOMIIBHOTO (MK TIOBCe-
MECTHOTO, JJOCTYITHOTO) 0Oy4YEeHUsI, Ha HAIll B3TJISAI, MOAYCPKUBAET OOJIbIIE TEXHH-
yeckue acnekThl. [lonsTiue ruOpuanHoii cpenbl (WM, B HallleM KOHTEKCTe, THOpHUI-
HOM cpenbl 00y4yeHus) [4] aydie COOTBETCTBYET TUAAKTUKE CMEIIAHHOTO 00yde-
HUS B MH)KEHEPHOM 00pa3oBaHuu. [IpoekTrpoBaHre U HCIIONb30BaHIE THOPUIHOMN
cpenbl 00ydeHHs] B HH)KEHEPHOM 00pa30BaHUHM MOXKET OBITh BEChbMa YCIIEIIHBIM,
€CJIM, HaIpuMep, 00IIasi cpelia BKIYaeT B ce0sl HECKOJIbKO BUPTYalIbHBIX CPEJ,
KOMITOHEHTBI MOOMIIBHBIX OECIIPOBOTHBIX TEXHOJIOTH, DJIEMEHTHI COLMATBHBIX CeTer
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U UTp JONOJHEHHON PEAbHOCTHU C MOIANECPKKOM pacIpeesIEeHHON U COBMECTHOM
pabotsl yuamuxcs [4]. Cneayer OTMETUTh, 4TO pa3paboTKa Mo I00HONW THOPUTHOM
Cpenbl SBISETCA KpalHe TPYJIOEMKOW U KOHTEKCTHO-3aBUCUMOW. Hamu B kauecTBe
aNbTePHATHUBBI MIPeIaraeTcsi NPOBEPUTh MPUMEHUMOCTh THOPHUIHBIX Cpell yIpo-
IICHHOW KOH(UTYpaIuu A 00y4deHHs paboTe ¢ Te0Ie3MUeCKUM 000pyTI0BaHUEM
Ha OCHOBE MHTEPAKTHUBHBIX BUPTYAJIbHBIX CPEACTB OOyUYEHHUS U MEPCOHATbHBIX
MOOUITBHBIX YCTPOUCTB CTYJIEHTOB apXUTEKTYPHO-CTPOUTEIHHOTO YHHUBEPCUTETA,
YTO U MOCITYHUJIO OCHOBHOM 1€JIbI0 TaHHOTO MCCIIE0BaHUS.

MeTtoab! uccienoanus. [Ipu pabote ¢ BUpTyabHBIM Ta00paTOPHBIM 000pY-
JIOBaHHEM MOTYT UCIOJIb30BaThCS MOJAEPKUBAEMble YHUBEPCUTETAMH WIIH COO0-
1iecTBaMu I1aTGOpMBbl U OTKpbIThIE TIPoekTHl [11; 15]. Ho moutu Bce oHu cocpe-
JIOTOYEHBI Ha ONPEICTICHHOM THIIe 000pyA0BaHUs (HAapUMep, Ha JBUTATENSAX WU
peaKkTopax) WK MOJECIUPYEMO MPOU3BOJACTBEHHON 00acTH (Hampumep, Ha Ma-
mHHON nuHamuke). [ToBTopumcs, 4yTo pa3paboTKa TaKUX BUPTYAIbHBIX CPEACTB
BechbMa TpyaoeMKa. J[st OTAeTbHBIX HHKEHEPHBIX KyPCOB MOXHO MPEIOKUTE y3-
KYIO OpPUEHTAIIMI0 Ha KOHKPETHBIE TUAAKTHYECKHUE 3aJlauM, HalpuUMep, o0yueHue
OyIyIIMX CHEIHAIUCTOB B 00JaCTH CTPOUTENHCTBA IU(PPOBBIM H3MEPEHHSIM Ha
MECTHOCTH BO BpeMsl Fe0JIe3nYeCcKuX padoT, Al KOTOPHIX MOArOTaBINBAETCS He-
KOTOPBI KOMILUIEKT BUPTYaJIbHBIX CPEICTB OOYYEHUsS, B BHJIE MYJIbTUMEIUINHBIX
PECYpCOB WJIM UHTEPAKTUBHBIX TPEHaXEPOB. B kauecTBe nmpumepa 11t Kypca reo-
JIE3UW MO>KHO TIPUBECTH TPEHAXKEPHI I BUPTYATbHOTO 2D-MOIeTMpOBaHus U UH-
TEpaKTUBHBINA OHJIAMH-UHCTPYMEHT C MOJAPOOHBIMU MPOOJIEMHO-OPUEHTUPOBAHHBIMU
pyOpHuKaMu AJisi CAaMOOIICHKH M B3aUMHOM OIICHKHU CTYICHTOB [9].

[To Hamemy MHEHUIO, BUPTyallbHas COCTaBIISAIONIAs THOPUIHON cpebl Mpu
HavyaJbHOM paboTe ¢ MHKEHEPHBIM 000pPYIOBAHUEM MOKET OBITh MpECTaBICHA Ha-
00pOM MYJIBTHMEINHHBIX 00YYAIONIUX CPEJICTB, KOTOPhIE HMUTHPYIOT pabOTy HH-
CTPYMEHTOB U YCTPONCTB C BHICOKOH CTENEHbIO MHTEPAKTUBHOCTH, IOCTYIHBIX Ha
OJIHOM OHJIAWH-TIaT)OpME 1T KOHKPETHOTO WHXKEHEpPHOTOo Kypca [5]. [lomooHbIe
WHTEPAKTHBHBIE MYJIBTUMEIUIHBIE 00pa30BaTEIBHBIE PECYPCHl U CPENCTBA IS
Kypca MHXEHEPHOU reoie3uu ObLIN pa3paboTaHbl Ha Kadeape WHKEHEPHOU reo-
ne3ur HoBocuOUpCKOro rocy1apcTBEHHOTO apXUTEKTYpPHO-CTPOUTEIILHOTO YHUBEP-
cuteta (HITACY (CubctpuH)), B IEpBYIO OYepe/Ihb A1 BUPTYATbHOM HMUTAITH pPa-
OOTBI C OCHOBHBIMH T'€0/I€3NYECKIUMH NMPUOOpaMHu (B YACTHOCTH, TEOJI0IUTAMHU WITH
HUBEJIUPaMHU) U Ui IEMOHCTPALIMU MOPS/IKAa UCTIONB30BAaHUs [€0/1e3MYeCKOro 000-
PYIOBaHHS B PA3IMYHBIX POU3BOACTBEHHBIX MIPOIIECCaX.

K HacrosimeMy BpeMeHH sl Kypca MHKeHepHoHu reoae3un B HITACY
(CubctpuH) yxe pa3padOTaHO HECKOIBKO JECSTKOB WHTEPAKTUBHBIX MYJIBTUMEINN-
HBIX PECYPCOB U CPEICTB OOYUEHHUS; OHU aKKyMYJIMPOBAaHbI Ha CalTe PyKOBOJMTES
cTynieHdeckor TBopueckoit mactepckoit «Geo-S» (URL: http:/geo-s.sibstrin.ru), xo-
TOpasi MPUBJIEKAET CTYACHTOB JUIA Pa3paOOTKH NaHHBIX BHPTYAIbHBIX cpeacTs [18].
[Ipu pa3paboTke HCIONB3yeTCs CTaHAapTHas BUIE000pabOTKa, 03ByUYMBAHUE, aHU-
Manusi, Texaonoruu 2D- u 3D-monenupoBanusi. CpenctBa 00yueHusi, IpeACcTaBIeH-
Hble Ha caiite «Geo-S», 0XBaThIBAIOT HE TOJIBKO PabOTy C Te0Je3ndecKuM 000py-
JIOBaHUEM, HO TaK)Ke MPEJICTaBIICHBI B BUJE OOJee IBYX JECATKOB YUEeOHBIX aHU-
MAaIlMOHHBIX (PUIEMOB, BUJECOPOIMKOB, AIEKTPOHHBIX YU4EOHBIX MaTePHATIOB, TAKUX
KaK MHTEPAaKTUBHBIN T'€0/IE3UUECKHIIA CIIOBAPH C HIUTIOCTPAIMSAMH U 03ByUYHNBAHUEM.
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BosbImHCTBO M300paskeHHi Oy CKalOT YBETMUYEHNE M COTPOBOXKIAIOTCS 3BYKO-
BBIMH KOMMEHTapHsMU. TakuMm 00pa3oM, CpEelICTBA MOTYT HCIIOJB30BaTh CTY/ICHTHI C
Pa3TMYIHBIMU CTWISIMA OOYY€HHSI U OOydaeMble C OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU
310pOBBsI. JI71s1 MHOCTPaHHBIX CTYACHTOB CYIIECTBYET aHTJION3bIYHAS Bepcus (puc. 1).
Bce cpenctBa mponu MHOTOJIETHIOO arpoOaInio, J0Ka3aid CBOKO TEAAaroruuecKyro
3¢ hEKTUBHOCTD M aKTUBHO KCIIOB3YIOTCS B 00pa30BaTeIbHOM Tporiecce By3a [15].

OTMeTuM, 9TO OJHUM M3 YCIIOBUH pa3paOOTKH BUPTYaJbHBIX CPEICTB 00yUe-
HUSI SIBJISIACH BO3MOXKHOCTH QIallTAllMA K Pa3IMYHBIM KOMIBIOTEPHBIM YCTPOW-
CTBaM, BKJIFOYasl MEPCOHAIbHbIE MOOMIIBHBIC YCTpPOWCTBA (pUC. 2), PEXKIE BCETO
IIUPOKO PaCIPOCTPAHEHHBIE CMAPT(OHBI.

Taxum cnoco6oM cpopMUpoBaHa TEXHOJIOTHUECKAsi OCHOBA THOPHUIHON 00-
pa3oBaTeNbHON Cpebl PU U3YyUEHUH Kypca HH)KEHEPHOU Te01e31H.

Kypc nmxenepHoii reoiesun BKJItoyaeT JabopaTopHble paboThI C reojie3u-
YECKUM 000pYy0BAHHUEM.

Hcnonp3oBaHne cpeAcTB BUPTyalbHOU J1abopaTopuu 0COOEHHO >(PPEeKTHB-
HO B COYETAHHU C METOJIOM «IIEPEBEPHYTOTO KiIacca», KOTAa CTYJICHTHI BHaJale
CaMOCTOSITEIIEHO 3HAKOMSITCSL C TIOPSIIKOM HCIIOIh30BaHUS IPHOOPOB M YCTPOKCTB,
a nmaynee o0y4aroTcs B THOPUIHOM cpelie — MepBOe BPEeMs C IMMOMOIIBI0 BUPTYallb-
HBIX CPEJICTB O0yUEHUs, a 3aTeM — B CTallMOHapHOM maboparopuu [10].

Kpome Toro, TeXHOIOTUH CMEIIAaHHOTO 00YYEHHsT XOPOIIIO COYETAFOTCS C TIPHH-
unaMu MOOHIEHOTO 00y4eHus. CTyIeHThI UMEIOT BO3MOXHOCTh B MTOJIHON Mepe
HCIIOIh30BaTh THOPUAHYIO CPEAyY MJIsi cCaMoOoOyUYeHHUs B y00HOE BpeMsl U B y100-
HOM i HUX MecTe. OHU MOTYT HCIOIh30BaTh BUPTYaIbHbIE HHCTPYMEHTHI 00Y-
YeHUs 711 OOHOBJICHUS] 3HAHWH M HAaBBIKOB C UCTIOJIH30BAHUEM JIMUYHBIX MOOWITB-
HBIX YCTPOWCTB HE TOJBKO BHE ayJUTOPUI JUII CAMOCTOSTETFHON pabOThI, HO U BO
BpeMsi pabOoTHI B CTAIlMOHAPHON JTaO0OpaTOPUH.

5 _ e w0

DETERMINATION OF
THE DIRECTIONAL ANGLE AND THE RHUMB OF
THE LINE

tal angle, which is measured from the northern

direction OX of the coordinate grid clockwise to the direction of the line

Directional angle a of line AB (Fig. 4) can be measured with a protractor. Fig. 5

shows directional angles a1, a2, a3, and a4 of four lines M-1, M-2, M-3, M-4

Puc. 1. AHrnosisblyHas Bepcust reofesnyeckon 3agaqn
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Puc. 2. MoGusnbHas Bepcusi BUPTYanbHOMO cpeacTea oGydeHus

Tak, negarornyeckoe HaOJIOIEHNUE BBIIBUIIO, YTO CTYJEHTHI pa3MeIlalyd Mo-
OWIIbHOE YCTPOMCTBO C BUPTYaJbHBIM CPEJICTBOM OOYYEHHS PSAIOM CO CTallMOHAp-
HBIM 000pYyI0BaHUEM, YTOOBI IOBTOPSATH KOPPEKTHBIE AEHCTBUS MM OCYILIECTBIIATh
CaMOKOHTPOJIb BO BpEMsI JIAOOPATOPHBIX pabOT MO WH)KEHEPHOU reoe3un. Takxke
yIOOHBIM JJIsi CTY/IEHTOB OKa3aJIoCh MCIOJIb30BAHUE BUPTYAIbHBIX CPEACTB 00Y-
YeHHs1 Ha MOOWJIBHBIX TUIaT(hopMax B MpOIEcce Te0Ae3nYECKON MPAKTUKH MTPU
HCIOJIb30BAHUH NEPEHOCHBIX T'€0/1€3MYECKIX TPUOOPOB HA MECTHOCTH.

st ompeneneHusi pe3yabTaToOB SKCIIEPUMEHTAIFHOTO 00y4YeHHus paboTe ¢
reoJIe3NYECKUM 000pYIOBAaHUEM CTYJICHTOB APXUTEKTYpPHO-CTPOUTEIbHBIX HaIpaB-
neHuit mpoBeaeH psia onpocoB cryaeHToB HI'ACY (CubctpuHn) B mporecce usy-
YeHHUs1 00Ienpo(ecCHOHANIBHOTO Kypca HHXEHEPHOW Te0/Ie3UH, UX JaHHbIe 00pa-
OOTaHBI M TIPEJICTABIICHBI B CIEAYIOIIEM pa3iere.

PesyabTatel u o0cy:xaeHue. IIpoBeicHHBIN B KOHIIE €KETOJHOM JIETHEN T'e0-
nesnyeckoi npaktuku omnpoc cryneHtoB HI'ACY (Cubcrpun) (78 yenoBek) moka-
3an, uyto 93 % (73 cryaeHTa) caMOCTOATENBHO, MO CBOCH MHHUIIMATHBE UCIIOIb30-
BaJM pa3pabOTaHHBIC BUPTyaJbHbIE MHCTPYMEHTHI MPH BBIOJHEHUH MpPaKTHYe-
CKHUX 33JJaHUH C reoIe3NUeCKUM 000pyA0BaHHMEM Ha MECTHOCTH.

[Mocnennee exeroaHoe aHKETUPOBAHKUE CTYACHTOB MPOBOIMIOCH C UCIIOIb-
30BaHUEM COIMAIBHBIX CETeH W OXBaTWJIO BBIOOPKY m3 94 ctymentoB HI'ACY
(CubcTpuH), U3yyaBIIMX Kypc MHXEHEPHOM reoJie3ud B T€UeHHE roja, HO JI0 Mpo-
XOXKJICHUSI MU JIETHEH Teojie3ndeckor mpakTuku. OtBeuas Ha Borpoc «C Kakoro
YCTPOMCTBA BBl MPOCMATPUBAETE CANT?», TOIBKO OAMH CTYACHT OTBETHJI, YTO HE
HCIIOJIb3YET CalT, OCTaJbHbIE CTYACHTHI BHIOpAIN CIIEAYIONINE BapUaHThI (JIOIycC-
KaJIOCh HECKOJILKO OTBETOB): cMapThoH — 78 %, HOyTOYK — 59 %, cTranuoHapHbIN
koMmrbtotep — 20 %, HeTOyk — 9 % (puc. 3).
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Puc. 3. PeSyJ‘leaTbl onpoca CTygeHToB Nno NcnoJib30BaHMIO MOOUSBHBIX yCTpOI7ICTB
Aana OHJ'IaVIH-,EI,OCTyI'Ia K BUPTYyasibHbIM CpeOCTBAM O6y‘-leHI/I9| Ha cainTte

bonee 90 % ompammBaeMbIx CTyACHTOB MOATBEPAUIIN, YTO UCIOJIH30BATIH
CalT pyKOBOJMTENS CTYJEHUECKOW TBOpPUECKON MacTepckoil «Geo-S» ¢ BUPTyallb-
HBIMH CPEJICTBAMU JIJISl TIOJTOTOBKH K JIAOOPATOPHBIM paboTaM ¢ T€OJe3UICCKUM
obopyaoBanueM; 89 % cuuTaloT CalfT B €ro TeKylieMm Bujie ynooHbM. Takum 06-
pa3oM, HCIOIb30BaHHAS KOHPUTYpAHsS THOPUIHONW y4eOHOW Cpeipl OKaszaaach
(yHKIIMOHATEHOW U BOCTPEOOBAHHOW CTYJIEHTAMH MPHU H3YyUYEHUU Kypca WHXKe-
HEPHOW Teoie3nH U paboTHI C 1a00paTOPHBIM 000PYAOBAHHEM.

[IpodeccronanbHO-OpHEHTHPOBAHHAS J1€JI0BAst UTPa C UMUTAIMEH re01e3H-
YECKOM CITy>KOBI CTPOUTENIBHOTO IPEANPUSTHS, TPOBOAMBILASACS Ha JETHEN reoje-
3MYECKOH MpaKTUKe, MOATBEPANIIAa 0I00pEHHE CTyACHTaMU BUPTYaIbHBIX CPEACTB
B JICATEIBLHOCTHOM acnekrte. Tak, B mporecce npoBeaeHus aeaoBor urpsl «lloaro-
TOBKA TOPU30HTAIILHON TUIOMIAIKK K CTPOUTENBHBIM paboTam» CTyAeHTaM ObLIO
BBIJIaHO TEXHUYECKOE 3a/JaHHUE C MECTOM IPEII0IaraeMoro CTpOUTENbCTBA, TPe-
OOBaHUSAMHU K OTUYETHOU TOKYMEHTALIUU U UCXOIHBIMH JTaHHBIMH JJI KOHKPETHOM
3agaun. OIEHNBAIOCH HE TOJIBKO Ka4eCTBO, HO M CKOPOCTD BBHITIONTHEHUS 3aaHN,
a TakKe MpaBWJIbHAS OpraHM3allMs MPOU3BOJCTBEHHOIO mpoiiecca. [lepen aemo-
BOI MTPO¥ MPOBOAMIIOCH BCTYMHUTEIFHOE 3aHITHE JJIsI O3HAKOMIICHHS C MPOLIECCOM
UTPBL, ONPEICTICHUS] COCTaBa YYaCTHUKOB Teoie3uueckoi Opuranpl. Jlajgee cTyaeHThI
pacapeaciain Nporu3BOACTBCHHBIC JOKHOCTU MEKAY YYAaCTHUKAMU. Tlocie BEI-
Jlaud 3aJjaHUsl YYaCTHHKAM HH K TMPEToJaBaTeNi0, HU K dKCIEpTaM, HU K JIPYTUM
JHIaM He OBIJIO pa3pemieHo oOpamaThest 32 KOHCYJIbTAMsAMHU, HO MOXXHO OBLIO
MOJIb30BaThC COOCTBEHHBIMU MOOWJIBHBIMHU yCTpOWCTBaMU. B pesynbrare mpak-
TUYECKH BCE YUaCTHUKHU orpoca — 78 yenosek (10 100 %, 1 cTyaeHT — TONbKO BO
BpeMsl MOATOTOBKH K UTPE) B TOM UM HHOM CTETIEHU UCTIOIB30BaIN HE CTOPOHHUE
pecypchl, a BUPTYaIbHBIC CPEIICTBA O0YUCHHMs, pa3paboTaHHbIe MacTepcKoi «Geo-Sy,
COCTaBUBILINE OCHOBY THOPUIHON CPEJIBI.

CrnenoBarenbHO, THOpHIHAS Cpella OOYUYSHHS MOXET CIIOCOOCTBOBATh (hop-
MHPOBAaHUIO 00Jiee BHICOKOW CTENEHH yAOBIECTBOPEHHOCTH 00yueHueM. MoOub-
HBbIC YCTpOﬁCTBa HCIOJIB3YIOTCA HEC TOJIBKO OJId JOCTYIIa K MHTCPAKTUBHOMY KOH-
TEHTY, HO U AJIs1 00pa30BaTeNbHBIX KOMMYHHUKAIIUI C APYTUMH CTYACHTaMH U TIpe-
nonasateneM [19]. B yacTtHocTH, Ha cailTe pyKOBOAMTENS CTYyAEHUECKON TBOpUe-

NHHOBALIMOHHBIE ITEJATOTMYECKHE TEXHOJIOI'MY B OBPA3SOBAHNN 101



Dudysheva E.V., Solnyshkova O.V. RUDN Journal of Informatization in Education, 2020, 17(2), 94106

ckoil Mactepckoil «(Geo-S» NMpHUCYyTCTBYET HOBOCTHAsl JIEHTA, B KOTOPOH MOXHO
HalTH pacnucaHue KOHCYJbTAlMi, aKTyallbHbIE Uil CTYACHTOB MEpOnpusTusi, ¢o-
PYM Ui OOIIEHUS IO BOIIpocaM 00pa3oBaHus. MOXKHO C/eNaTh BEIBOJ O TOM, YTO
npeAcTaBiIeHHass KOHPUTYypalus THOPUAHON cpeibl 3h(PEKTUBHO MPUMEHHMA TSI
HaYalIbHOUM pabOThI C TEOAEC3UIECKIM 000PYIOBAaHHEM U 0JI00PSETCS CTYJACHTAMHU.
3axmouenue. [1ockosbKy OONBIIMHCTBO T€0/IE3NYECKUX MPUOOPOB SBISIOT-
Csl IOPTAaTUBHBIMU, IPUMEHEHHE MTEPCOHATBHBIX MOOUIIBHBIX YCTPOUCTB SIBIISIETCS
yA0OHBIM pEIIeHHUEM JIJIsl HA4aJbHOM MOJTrOTOBKH CTYJIEHTOB MH)KEHEPHBIX CIie-
UATBHOCTEN K paboTe ¢ reofe3ndeckuM oOopymoBaHueM. [l HadallbHBIX JTa-
OB OOyYEeHHS CTYJEHTOB paboTe ¢ reoe3ndecKuM 000pyI0BaHUEM IIpeiiaraeT-
Csl yIpoIleHHas: KoH(UTyparus THOPUIHON cpebl 00ydeHHsI, OCHOBAaHHASI HA WH-
TEPAKTUBHBIX BUPTYAIbHBIX HHCTPYMEHTAaX 00y4eHUs] U MOOMIIBHBIX yCTPONCTBAX,
YTO SBJISIETCS JOCTYITHBIM U (DYHKIIMOHATIBHBIM PEIICHUEM JIJISI UH)KEHEPHBIX BY30B.

['ubpuaHas cpena BKIOYaeT B ceOsi THOPUIAHYIO TabopaTopuio reoae3nde-
CKOT0 000pYI0BaHHs, COCTOSIIYIO N3 (PU3UIECKOTO (KaK CTAllMOHAPHOTO, TaK U MOp-
TaTUBHOI'0) KOMIIOHEHTA, JOMOJHEHHOTO OHJIAWH-KOMIIOHEHTOM WHTEPAaKTHBHBIX
BHUPTYAIBHBIX CPEACTB O0yUEHHUS, HIMUTUPYIOIIUX PabOTy reoie3nuecKux mpuoo-
POB U YCTPOMCTB C BO3MOKHOCTBbIO MHTEPAKTUBHON CaMOOLIeHKU. VIHTepakTUBHbIE
TpEHAKEPHI U APYTHE AIEKTPOHHBIC CPECTBA OOYUEHHS aKKYMYJIHPOBaHBI HA CaiiTe
C OHJIAMH-TIOJJEPKKONU Kypca MHKEHEPHOU T'€0/Ie3MH U JOMOJHEHbI CPEICTBAMU
JTUCTAHIIMOHHOTO OOIIEHUS TPEIo1aBaTeNsl U CTYICHTOB.

BupTtyansHble cpencTBa UMUTALUU PabOTHl 000pPYI0BaHUS — BUPTYaIbHBIN
KOMITOHEHT TUOPUITHON CPEeIbl — MOXKHO MCTIOIh30BaTh BMECTE C METOJIOM «IIepe-
BEPHYTOTO KJacca» JJisi HadaJlbHOTO OOydeHHsI paboTe B CTallMOHApHOM abopa-
TOpUH, JJIs OOHOBIICHUS 3HAHUH U HABBIKOB TIOCPEJICTBOM WHTEPAKTHBHOTO CAMO-
KOHTPOJISI, TOAJIEPKKH BBIMOJHEHUS MPO(ECCHOHANBHBIX TPYIOBBIX ONEpalnii,
B YACTHOCTH, MIPOBECHUS JEIOBOM UTPHI TN WHAUBUIYATbHBIX 3aIaHUI HA MECT-
HOCTH C NEPEHOCHBIM I'e0/Ie3M4eCKUM 000pyA0BaHUEM.
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Abstract. Problem and goal. The article describes an approach to solving the actual
problem of identifying effective and approved by students blended learning tools in the initial
stages of working with equipment for engineering education courses. The goal of the research
was to study the applicability of hybrid environments of simplified configuration for learning
work with geodetic equipment based on interactive virtual educational tools and students' mo-
bile devices in the Novosibirsk State University of Architecture and Civil Engineering (Sibstrin).

Methodology. A variant of hybrid laboratories with a virtual component and a variable
(on-site or mobile) physical component is quite new for pedagogical research. The physical
component is important when learning geodetic equipment since stationary devices are studied
at university laboratories when portable analogs are used in real geodetic practice. The virtual
component of a hybrid environment during initial work with engineering equipment can be
represented by a set of multimedia educational tools that simulate the operation of engineering
instruments and devices with a high degree of interactivity which available on one online plat-
form for a specific engineering course.

Results. The study found that the presented configuration of the hybrid environment is
effectively applicable for initial work with geodetic equipment and is approved by students
both during laboratory work in an on-site stationary laboratory, as well when using portable
equipment and mobile devices in geodetic practice.

Conclusion. For the initial stages of training students for working with geodetic equip-
ment, a hybrid learning environment configuration is proposed based on interactive virtual
educational tools and mobile devices which is an affordable and functional solution for engi-
neering universities. Virtual e-learning tools can be accumulated on the site with online sup-
port for a separate engineering course and supplemented by means of distance interaction and
cooperation of the lecturer and students. The hybrid environment can be used for initial trai-
ning when working in a stationary laboratory or for conducting a professional business game
or individual practical tasks on the ground with portable geodetic equipment.

Key words: hybrid environments, virtual laboratories, multimedia educational tools,
mobile devices, blended learning, engineering education, surveying equipment
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MpoekTupoBaHne cucTeMbl yripaBsieHUs o0Oy4yeHnem
Ha OCHOBe MeToAa ynpasJ/ieHUs NpoeKTamMm

0O.10. 3acaasckas, A.B. Cumonsin

MockoBCKHIA TOPOJICKON TIEAArOTUYECKUNA YHUBEPCUTET
Poccuiickas @edepayus, 129226, Mockaa, 2-u Cenvckoxossiicmeennviil npoeso, 0. 4, kopn. 1

AnHoTanus. /lpoorema u yenv. B cTtathe pacCMOTPEHBI UCCIICIOBAHUS O CPAaBHEHHH Pa3-
JMYHBIX CHCTEM YTIPABICHUS OOYYEHHEM C OTKPHITHIM HCXOIHBIM KOJOM B JUCTAHIIHOHHOM
00pa30BaHUK U yMPAaBJICHUH 00pa30BaTeIbHBIM MpolieccoM. [Ipu BceM MHOrooOpa3uu CHCTEM
yIIpaBieHAsT 00pa30BaHUEM JOCTATOYHO CIOKHBIM OCTACTCS BBHIOOP ONTHMAIBHON MOJEIH.
BceTpanBanue 2eKTpOHHOM CHCTEMBI YIIPABICHHS 00pa30BaHUEM B TIIOOATBHBIN IIPOLIECC YIIPaB-
JeHus U OOydYeHHs B CHCTEME BBICHIETO MPO(ECCHOHATBFHOrO 00pa30BaHUs O3HAYACT Mepe-
OpHUEHTAIIMIO 00pa30BaTENLHOTO MpoIlecca Ha COBPEMEHHBIE TIOTPEOHOCTH B (P ()EKTHBHOM ¥HC-
MOJTB30BaHNY HH(OPMALIMOHHBIX M TEIIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTHH.

AKTyaJIbHOCTh CTaThU OIPEACIACTCS HEOTIOKHOCTBIO IEPEeX0/ia K aKTHBHOMY M ITOBCE-
MCECTHOMY HUCHOJIb30BAHUIO I/IH(I)OpMaL[I/IOHHI)IX " TCJICKOMMYHHUKAITMOHHBIX TEXHOJIOTUH B YyipaB-
JICHUH TIpoIieccoM 00pa3oBaHMsl; HEOAHO3HAYHOCTHIO CIIOCOOOB M CTETICHH WHTETPAINU dIIeK-
TPOHHBIX CHCTEM YIIPaBJICHHs 00PA30BAHIEM B PEANTbHBIN POIIECC YIIPABICHUSI TIEAAarOTMUECKUM
BY30M; JIMCKYCCHOHHOCTBIO BHIOOPA MOJICIH CHCTEMbI YIIPABJICHHsI 00pa3oBaHHEM U HEO0OXO-
JUMOCTBI0 HAYYHOTO OOOCHOBAHHUS ONTHUMAJILHOW CTPAaTeruu pa3paboTKU 0COOBIM 00pa3oM
CIIPOEKTHUPOBAHHOHN CHCTEMBI YIIPaBJICHHs 00pa30BaTEIEHBIM IIPOIIECCOM.

[Tpobiema omnpenesseTcsi HeoOXOUMOCThIO MPOBEICHHS 0TOOPA TAKOH CHCTEMBI YIIPaB-
neHus, (POPMHUPOBAHUS TIOIIATOBOTO PYKOBOJACTBA MO BEIOOPY CHCTEMBI YIIPABJICHUS, COCTAB-
JICHUS] HHANBUAYAIBHOTO CIHCKa (DYHKIHUH, KOTOPBIE COTIACYIOTCS ¢ IPUOPHTETaMHU 00yUe-
HUS U 3a]lauaMH YHUBepcHUTeTa. l{enn craThy 3aKiIIOYarOTCs B OMUCAHUM MOAXOJOB K pa3pa-
00TKe (OpM OpraHM3aIMH Mpoliecca 00yUCHHUs, ONPEICIICHHA BO3MOYKHOCTEH pean3aluy HO-
BBIX CIIOCOOOB YIIpaBJIeHUs 00pa30BaTEIBHBIM IIPOIIECCOM.

Memooonozeusi. MeTo0NOTHIEeCKOW OCHOBOM MOCITY)KWJI aHAIN3 3HAYMMOCTH U Pa3BH-
THUS CUCTEM JAUCTAHIIMOHHOTO 00pa30BaHUs B OTEUECTBCHHON nenaroruke. B paboTax ydeHsIx
(A.A. Auapeesa, B.®. T'opuera, FO.I1. I'ociomapuka, B.W. Kunenesa, B.I1. KonMoropoga,
B.H. Jlazapesa, A.B. Morunesa, B.1. Ocsuuukosa, O.I1. Okxonenosa, E.C. TTonart, A.E. Tlerpo-
Ba, B.W. Conparkuna, D.I'. Cxkubunkoro, B.I1. Tuxomupona, O.b. Teimenko, A.B. Xyrop-
ckoro, B.JI. llagpukoBa, B.A. IllamoBanoBa) 10cTaTOYHO MOJIPOOHO PACCMOTPEH OOIIUPHBIH
JIMaIa30H MPEICTABICHUN O CYIIHOCTH M COIEpPKaHUH MUCTAHIMOHHOTO 00pa3oBaHU, 0CO-
OCHHOCTSIX Y4eOHOTro mporiecca, crielu(uKe yIpaBIeHuHs U OPraHU3aliMy TAKOTO poIiecca.

Peszynomamur. O60cHOBaHA 11e71€CO00PA3HOCTH PUMEHEHHS TIEKTPOHHON CHCTEMBI YIIPaB-
JIeHWs B CHCTEME YIIPaBJICHUS YHUBEPCUTETA, a TAaKXKe MPEII0KeHa TEXHOIOTHUS MPOCKTUPO-
BaHUsI U MCIOJIB30BaHUs JOMONHUTEIBHBIX MOJYJICH ¢ YIETOM IIEJICBBIX YCTAHOBOK YHHBEP-
CHTETa W IIOCTPOCHHS Ha TOM OCHOBE MOIYIS «DJEKTPOHHBIN NIeKaHaT». BBISIBICHB TPHH-
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IIUIIB] ¥ YCIIOBUSI OPTaHM3AINH MIPOIIecca YIPaBIeHNs B 00pa30BaTeIbHON OpraHu3aIliy, pac-
CMOTpPEH METOJ YIPaBJIEeHHUs IPOEKTaMH KaK OCHOBA JUISl IPOEKTHPOBAHUS MOJIENH YIIpaBie-
HUsI 00pa3oBaTeIbHBIM TPOLIECCOM C HCIIOJIb30BaHHEM HH(OPMAIMOHHBIX U TEJICKOMMYHH-
KaIlMOHHBIX TEXHOJIOTHH.

3axniouenue. Pe3ynbTaTsl MO3BOIMIIM CHENATh BBIBOJ, YTO MH(OpMATH3aLUs 00pa3o-
BaHMS CTAHOBUTCS NPHOPUTETHBIM HAIpaBJIeHUEM Pa3BUTHS BCEX 00pa30BaTENIbHBIX OpraHu-
3anuil. BBejeHne CHUCTEMBI 3JIEKTPOHHOTO TOKYMEHTO000POTA TI03BOJIUT COKOHOMHUTH OTPOM-
HYIO 4acTh paboduero BpeMEHH IperoJaBaTeneii, a HOBBII MOAX0A K COCTaBIEHHIO KYypCOB —
CYIIECTBEHHO YJIYUIIHTh COJIEPIKaHUEe COBPEMEHHOTO 00pa30BaHHUs.

[IpennoxxeHHast MOAETs BHEAPCHNUS MH(POPMAIIMOHHBIX TEXHOJIOTHH MO3BOJISIET YCKO-
PHUTE c60p, 00paboTKy GobIIOro 0OBeMa HHPpOPMAIMN, ONTUMHU3UPOBATH BPEMSI H CPEICTBA,
pacxojyemble Ha NPHUHATHE pelIeHHs, HOBBICUTh KayeCTBO NPHHUMAEMBIX YIPaBIEHYECKHUX
peILICHHUH 3a CUeT MPEJOCTABICHUE aKTyalbHON, TOCTOBEPHON HH(OpMALIUHL.

[pu oTO0pe MHPOPMAITMOHHBIX U TIPOrPAMMHBIX KOMILTEKCOB BaKHO TIPABIIIBHO OIpee-
JIUTH K HUM TPeOOBaHUs, KPUTEPUH, a TaKkxke (YHKIUH, 00SI3aHHOCTH, 3a]a4l COTPYIHHKOB,
U KOTOPBIX OHU OOJKHBI IPpEAHAa3HAYaThCA.

KiaroueBble cjioBa: nHQpoOpMaTH3aIus 00pa3oBaHMs, yIpaBlIeHHe 00pa30BaTeIbHON
OpraHHU3alUei, yIpaBIeHIE IPOCKTaMH

IToctanoBka npodJieMbl. YTIpaBJIeHHE MPUMEHSETCS BO BceX cepax aes-
TEJILHOCTH YEJIOBEKA, U 10 MEPE Pa3BUTHUS MOHATHE 3TO PACHIUPSIIO PAMKUA CBOETO
onpezeneHus. JJaHHoe MOHSATHE MOXHO pacCMaTpUBaTh C TOYKU 3PEHUS pas3iny-
HBIX acleKToB (puc. 1).

Hayunas npobiema — onpenenutb TeOpeTHYECKUEe, TEXHOJIOTHYECKHEe, Me-
TOJIMYECKUE U TPAKTHYECKHE OCHOBBI HCIIOIH30BaHUSI NH(OOPMAIIMOHHBIX U TeJie-
KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B POEKTUPOBAHUY YIPABJIEHUS MTPOLIECCOM 00-
pa3zoBaHusl.

Puc. 1. CocTasnsiowme npouecca ynpaeneHus

e nccnenoBanus 3aKII0YAIOTCS B pa3pabOTKe U anpoOalii CUCTEMBI yIIpaB-
JIeHuss O0yYeHHEM C OTKPBITBIM HCXOAHBIM KOJOM, ONPEACTICHHH BCEX 3auHTEpe-
COBaHHBIX CTOPOH K Ipolieccy 0TOopa TakoW cHCTeMbl ynpaBieHus, popMupoBa-
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HUH TOIaroBOr0 PyKOBOZCTBA 1O BBIOOPY CHCTEMBI YIIPABJICHHS, COCTABICHUN WH-
JTUBUIYAJIBHOTO CIKCKa (YHKIUI, KOTOpPBIE COTJIACYIOTCS C MpUOpUTETaMHU 00Y-
YEHMsI U 3a/ladaMH YHUBEPCUTETA.

OO0BekT uccnenoBanusi — HHGOPMATH3ALUS YIIPABIECHUS 00pa30BaTEIHHBIM
IIPOLIECCOM.

[IpeameT uccnenoBaHus — yrpaBiieHHe 00pa30BaTeIbHON OpraHu3aIueil Ha
OCHOBE UCIIOJIb30BaHUs MH()OPMALIMOHHBIX U TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

['unotesa uccnenoBanus: 3h(HEKTUBHOCTh U KAYECTBO yIIPaBJICHHUS 00pa3o-
BaTEJIbHON OpraHMU3alei OyayT MOBBIILIEHBI 3a CUET:

— pacLIMpeHusl CIIMCKa OPraHU3alMOHHBIX (hOpM 00YYEHUsI, OpraHU3aluH JIBYX-
CTOPOHHETO B3aUMOJECHCTBHUS IIPENOAABATENCH U CTYJCHTOB;

— UCHOJIb30BaHMs MH()OPMAIIMOHHBIX U TETEKOMMYHHKALIMOHHBIX TEXHOJIOTHI.

Jlns peanuzaiiii JAHHOTO HMCCIIEIOBAaHUA HEOOXOJUMO BBITIOJIHHUTH CIENy-
o1UE 3a0a4u:

1) BBIIBUTH OCOOCHHOCTH OpraHHU3alMy Mpoliecca yIpaBiIeHus: B 00pa3oBa-
TEIHHOM YUPEKICHHH,

2) paccMOTpPeTh METOJl YIPABIECHUS NPOEKTAMU KaK OCHOBY ISl TPOEKTUPO-
BaHUS MOJENU yIpaBieHUs 00pa30BaTEIbHBIM MPOIECCOM C UCIOIb30BaHUEM HH-
(OopMaIMOHHBIX U TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

3) 000CHOBaTh CUCTEMY IS YIIPABIICHUSI 00pa30BaTEIbHBIM IIPOIIECCOM B 00-
pa3oBaTeIbHON OpraHU3allly;

4) onteHuTH 3PHEKTUBHOCTH UCTIOIB30BAaHUS HH(OPMAIIMOHHONW CUCTEMBI IS
nHpOpMATHU3ALUH YIIPaBICHNU 00pa30BaTEIbHBIM IPOIIECCOM.

Jlnsa perieHus nmpeAcTaBIEHHBIX 3a7ad UCIOJIb30BATUCH CIEAYIOIINE METO-
JIbl UCCIIEIOBAHMSL:

— TEOPETHUUYECKUE: CUCTEMHBIN aHAJTN3 OTEYECTBEHHOU 1 3apYOEKHOM TICHXOJIOTO-
[I€JarOTUYECKON U HAyYHO-METOAUYECKON JIUTEPATYPBI;

— SMIMpHUYECKHEe: HAOMI0IeHNE, aHKETUPOBAHUE, U3yYeHHE IOKYMEHTAIUH, 13-
MEpPEHHUE OTAEIbHBIX IIapaMETPOB, CUCTEMBI IIOKA3aTeNeH, IeAarornuecKuil dKcIe-
PUMEHT.

C TOuKM 3peHNUs COLMOIOTHH YIPABIEHUE ECTh «IIPOLECC CUCTEMAaTHUECKOTO,
CO3HATENTLHOTO, LIEJICHANPABJICHHOT'O BO3/ICHCTBHUS JIIOIeH Ha OOIIECTBEHHYIO CUCTEMY
B LIEJIOM WJIM €€ OTJEIbHBIE 3BEHBS (IIPOU3BOJICTBO, COLIMAIBHYIO U TyXOBHYIO JKU3Hb,
OTpAaciI 5KOHOMHKH U JIp.) Ha OCHOBE MO3HAHUS M UCTIOJIb30BaHUs PUCYIIMX OOI1Ie-
CTBY OOBEKTUBHBIX 3aKOHOMEPHOCTEH U MPOrPECCUBHBIX TEHAEHIMI B HHTEpECcax
obecnieueHust ero 3ppekTuBHOTO (PYHKITMOHUPOBAHUS W pa3BUTHS. B comeprkarens-
HOM IIJJaHE YTIPaBJIEHHME PACCMATPUBAETCS KaK BMJI MHTEJUIEKTyaJIbHOTO TpYy[a,
MIPECTABISIONIET0 cO00M cHCTeMy MOCIE0BATENbHBIX YIIPABIEHYECKUX (PYHKIINH,
LIMKJIOB, TIPOLIECCOB, KOTOPBIE 00ECTIEUMBAIOT KOOPIMHALIMIO U PETYIHPOBAHHE JPYTUX
BHUJIOB Y€JIOBEUYECKOro Tpyaa» [14].

Kak yrBepxxmaer b.I1. bapmakoB, «ymnpaBieHue — 3T0 QyHKIHS OpraHu3aliu
10 PELICHUIO MTPOOJIEM... BOZHUKAET, KOIJ1a PYKOBOJAUTENb IPUHUMAET PEIICHUE B
HECTaHJAPTHON CHUTYyaIllH, HATIPUMEP pa3padaThIiBacTCs HOBBIA MOPSIOK OTHOIIIE-
HUH 1715 IpeoiosieHns poOieMHol cutyarum» [1].

C Touku 3peHHsI MEHEXKMEHTA yIpaBJICHUE CIIEAYyeT MOHUMATh Kak MpoIecc,
HaIpaBJIEHHBIN Ha TOCTHXKEHUE Tienei [4].
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TakuM 00pa3oM, MOKHO CIENaTh BBIBOJ, YTO OMpe/esieHne 0a30BOT0 MOHSI-
TUSL TEOPUH YIPABIICHUSI HEOJHO3HAYHO (HOPMYIHUPYEMO, KaK U MHOTHE 0a30BbIe
MOHSTHSI IPYTUX HAYK: MOHATHUS «HH(pOpManus», «Toukay» u T. A. Ho ecnu momnpo-
0oBaTh OOOOIIUTH U3JIO’KEHHBIC BBIIIE ACTIEKTHI U OTPEICIICHUS], TIOJTyYUM, YTO YIIPaB-
JICHHWE — €CTh MHTETPUPOBAHHBIN MPOIIECC MIIAHUPOBAHUS, OPraHU3allii, MOTHBA-
MU U KOHTPOJISA, UCTIONB3YIOMINUNA pecypchl OpraHu3aluy, HeoOXOIUMBINA AJIs J10-
CTYDKEHHMS ee 1enei [15].

VYnpasnenrne o0pa3oBaTelbHBIM MPOLIECCOM HAMpaBiIeHO Ha peUICHHE JIBYX
3a7a4: ¢ OJTHON CTOPOHBI, HEOOXOAUMO TOICPKUBATH YCTOMYHNBOCTh U B3aUMOCBSI3b
BCEX 3JIEMEHTOB CHCTEMBI, a C APYroil — o0ecrieyuBaTh pa3BUTHE U COBEPILIEHCTBO-
BAHUE TAHHON CUCTEMBI.

VYnpasnenue, Tak ke Kak U Jito0ast Ipyrasi Hayka, CTPOUTCS Ha OIPeAeIeHHBIX
MIPUHIIAIIAX, IO KOTOPBIMU OyJIeM MOHUMATh HEKOTOPYIO COBOKYIMHOCTH (DAaKTOB
WM 3HAHWM, SBISIOMUXCS UCXOJHBIM MMyHKTOM OOBSCHEHUS WIH PYKOBOJACTBA K
nerctBusiM [14].

Ha ocHoBe 00uux MpUHLMIIOB OpraHu3alivs pa3padaTbhiBaeT CBOIO CTPYK-
Typy, ONpeeseT HeoOXOAMMbIe KOHKYPEHTHBIE IPEUMYIIEeCTBA, CTPATETHIO Jes-
TENbHOCTH, CUCTEMY YTpaBJICHUSI, CTUIb PabOTHl COTPYIHUKOB (MX MOTHBALHUIO,
KyJbTYPY, IPOLEAYPHI AEATEILHOCTU U T. A.) [6].

VYrpasnstomue Bo3aendcTBus (puc. 2) TOHKHBI GOPMUPOBATHCS HAa OCHOBE
nHGOPMAIIFH O COCTOSIHAU NPEANPUITHS U OKpYKaroliei cpeasl. Ha ynpasnsemyro
CHUCTEMY IMOMHUMO BO3JIEUCTBUI, KOOPAUHUPYIOIIMX YIIPABISIEMbIN MPOILIECC, Aei-
CTBYIOT TaKXK€ M BO3MYIIAIOIINE BO3ACHCTBUS, HAPYIIAIONIUNE HOpMaIbHOE PYHK-
LMOHUPOBAHHUE CUCTEMBI.

BremHAA cpena (OKpYKECHHE)

VOpaemoman moAcHeTeEMa
(cybBbexT)

VYmpasnstoniee Bo3AeHCTBHE:
nHpopMarms o xone paboT
(cocTosiHUU 00BEKTA)

VYmpasmacMan DOACHCTIEMA
(obsekT)

BHyTpeHHAA cpena BO3NeHCTBHA

Puc. 2. CtpykTypa ynpasnsioLmx BO3LENCTBUN
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Bce neiicTBust opraHu3any HampaBJIeHbl Ha ONpPEAeTICHHbIE IIeTH, KOTOpPhIE
MOYKHO Ha3BaTh YETKO OMHCAHHBIM >KENaTeIbHBIM COCTOSHHEM, KOTOpOe HEOOXOIMMO
JOCTUTHYTh. Torna 1enns opraHu3alii MOXKHO OIIPEIENIUTh KaK pe3yJIbTaThl, KOTOpbIE
CTPEMUTCS JOCTUYL OpraHU3alMs, Ha JIOCTHKEHHE KOTOPHIX HaMpaBJieHa ee JesTeNb-
HOCTh. ['TTaBHO# ke IENbI0 YNpaBlICHUs] MOJKHO Ha3BaTh «0OecredeHHe CIaKeHHOU
paboThl 3BEHBEB CHCTEMBI YIPABJIECHUS ISl BHIIOJIHEHUS! JOTOBOPHBIX O0S3aTENbCTB
TIPY SKOHOMHYECKH 11e1eCO00pa3HOM HCTIONIb30BaHUU BCEX BUIOB PecypcoB» [5].

DopMyTUPOBKA 1IE€JI€ M OTPAHUYCHUI SIBJIIETCS] BaKHOM 3a/1a4eid yIpaBJICHUS,
IIPU ATOM CJIEAYeT YETKO ONPEeNUTh €€ Co/lepKaHKle, BpEeMEHHbIE, IPOCTPaHCTBEH-
HBIE XapaKTePUCTUKHU, IEPCOHATILHYIO MPUBS3aHHOCTh U PAHT B MepapXuu Iielel.
Takum oOpa3om, kKadecTBO 0OpazoBaHMs OyJeM OIICHUBATh KaK COOTBETCTBUE
orpezieNIeHHBIM TOCyJapCTBOM CTaHaapTaM. B mporiecce coBepiiieHCTBOBaHUS 00-
pa3oBaTenbHON 00JaCTH MOJAEPHU3MPYETCS CUCTEMa OLIEHKM KauecTBa, KOTOpas
3aKJII0YaeTCsl B MPO(PECCUOHAIBHON OLIEHKE C LIEJIbI0 ONPEeNIeHUsI YCIIEITHOCTH
(YHKIIMOHMPOBAHUS CUCTEMBI M OTJIEIIBHOTO YUPEKACHUSI.

PykxoBoAcTBO npu ynpaBieHUu OTACTBHBIM 00pPa30BaTEIbHBIM YUPEKICHUEM
CTAJIKUBAETCS HE TOJIBKO C MpoOJeMaMu OLEHKH KauecTBa 0Opa3oBaHUs, TO €CTh
MIPEIOCTABIIAEMBIX YCIYT, HO M C OLIEHKOW KayecTBa YyIpPaBJIEHUS. DTO CBSA3AHO C
TEM, YTO OIIEHKA YCIIEIIHOCTH MPOJeNIaHHON pabOThl U €e KOPPEKTUPOBKA (BO3MOXK-
HbIE U3MEHEHHUS YUeOHBIX IJIAHOB, pacIpe/iejeHHs Harpy3Ku, pacluCcaHus) MOTYT
OBITH OCYIIECTBIICHBI TOJBKO TOCTIE OKOHYAHUSI HEKOTOPOTO BPEMEHHOTO Meproa —
UKJIa 00yueHus (YETBEPTH, TPUMECTPa, CEMECTpa, Y4eOHOTo rofa u T. 1.). Takxke
0COOEHHOCTBIO PYKOBOJICTBa 0Opa30BaTENbHBIM YUPEKICHUEM SBISETCS IIUPO-
KU TIOCTYT K yIpaBJICHUIO 00pa30BaTeIbHBIM YUPEKICHUEM CYOBEKTOB 00pa3o-
BaTesbHOTO Tporecca. CoOBpeMEHHOH TeHICHIMEH B yIpaBlIeHHH 00pa3oBaTeb-
HBIM YUPEXJICHUEM SIBIISIETCS YCUJICHUE POJIM PYKOBOJUTEINS, CAMOYIIPABICHUS U
CO3JJaHME YTPaBJICHYECKON KOMaHbI (IIeJarOTHYECKOro COBETa, COBETa KOJUIEIKa
u T. 1.). B mocnennee BpeMsi HaO0AaeTCA BHEAPEHUE HAYUYHOM TEOPUH B YIIpaB-
JICHUE JIeATEIIbHOCTBIO YUPEKICHUS B LIETIOM.

Yrpasnenue 110001 opraHu3alueil CTATKUBACTCS C PAIOM TPYIHOCTEH:

— 3¢ }EeKTUBHOCT YIPABIISIONIETO BO3IECHCTBUS CHIIBHO 3aBUCHT OT CBOEBpE-
MEHHOCTH, MOJIHOTHI HH(POPMAIH 00 yIpaBiIIeMOl CCTeMe U BHEIIHEN cpelie;

— Pe3yJIbTaTUBHOCTH BEIOPAHHOTO PEIICHHUS OTpeiersieTcs 00beMoM 00paboTaH-
HOW MH(OpMAaIIUU, TTOJTHOTON OXBaTa MPOOJIEMbI HIIH 3a/1a4H;

— MOXXET OTCYTCTBOBAaTh WJIM OBITH 3aTPYAHEHHOU CBSI3b MEXIY OTAEIbHbI-
MU TOJIpa3AesieHUusIMU U T. 1.

Opranmzaiys paboTbl B 00pa30BaTeIbHOM YUPEKICHUH OXBAThIBACT OOJIBILION
KpYT BONPOCOB MEIarornyeckoro, X03sHCTBEHHOT0, COMAIbHO-TIEaroru4ecKoro,
HKOHOMHYECKOT0, IPAaBOBOTO, PMHAHCOBOT'O XapaKTepa.

ParonanbHoe ynpaBiieHHe HE TOJIBKO MOBBIIIAET YPOBEHb JTOBEpUS K yueo-
HOMY 3aBEJICHHUIO CO CTOPOHBI paboTomareneld U poAauTenel, HO U ONTHMU3UPYET
paboTy caMoro y4yeOHOro 3aBelIeHUs: YJIyUIlIeHUe MUCIHUILTUHBI, MPOBEICHUE KOH-
TpOJIsl IPUHATHS pelIeHnH, o0ecieyeHne TOCTUKEHNSI KOHKPETHBIX Lieel, ONTH-
MU3aIUs OPTraHU3alMOHHON CTPYKTYpHI yIpaBiieHUs U T. 1. Ha oT0 ykasbeiBaer
oco0oe 3HaueHue BHeIPEHUs! HH(POPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHIl
B CHCTEMY YIPABJICHUSI 00pa30BaHHEM.
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[Ipu popmupoBanum npoekra ocodboe MecTo ynaensercss (GopMyIUPOBAHUIO
Leseu, Juist 3Toro HeoOXOAUMO ONpPeAeNUTh, KAaKON pe3yJbTaT O0JDKEH ObITh J10-
CTUTHYT. /{7 TOYHOW TMOCTAHOBKU IeJiell HEOOXOIUMO HAUTH OanaHC MEXIy
TJIaBHBIMU OTPaHUYEHUSMU — CTOMMOCTBIO, BPEMEHEM M KaueCTBOM: CTOUMOCTh
MPOEKTa, HECMOTPSI Ha CBOIO TMOKOCTh, B KOHEYHOM CUETE HE JIOJKHA TPEBBICUTH
3aIJIaHUPOBAHHOM CYMMBI; BpeMs SIBJISIETCSI KECTKUM PECYPCOM, TaK KaK CPOKHU
3aBEpUICHUs MPOEKTa MOXHO HM3MEHMTH TOJIBKO IMEPEOIPENEICHUEM LEeJe; pe-
3yJbTaT JOJKEH COOTBETCTBOBATH LIEIISIM.

Ha ynpasnenue npoekramu (Kak OTAENIBHYIO OTPaciib) AEUCTBYIOT TE YK€ MPUH-
LUIBI U BO3JIAraloTCs Te ke (PyHKIUH, YTO U Ha OOIIyI0 TeopHIo yrpapieHus. Eciu
paccMaTpuBaTh METOAB! YIPABJIECHUS MPOEKTaMHU U IPOLIECCaMHU, TO MEPBBIE OT-
JUYArOTCs OOJIBINECH TMOKOCTHIO B YNPABICHUHU U OOJIBIIUMH TapaHTHSIMHU B JI0-
CTH)KEHUU HY>KHOT'O PE3YyJIbTaTa 3a CUET BKIIIOUEHUS B MPOLIECC HOBBIX HAIpaBJie-
HUHN AESITeNbHOCTH, HAPUMEp, YIIPABJICHUS PUCKAMHU, KOMMYHHUKAIUSIMU TPOCK-
Ta, KOTOPBIE HE UCIOJIb3YIOTCS NIPH YIIPaBIEHUHU IpouieccaMu. Taxxke s ycnem-
HOTO OCYILECTBJICHHUS IPOEKTa B MPOLIECC YIPABICHUS BHEAPSAIOTCS HOBBIE METO-
JIbl: METOJBI KOHTPOJISI KaJIeHJAPHBIX IpadukoB paboThl (YTOOBI MPOCIEKUBATH
BBITIOJTHEHWE OTPAaHUYEHUN MO BpeMEHHU), MeToj (GopMHupoBaHUsS (HUHAHCOBOTO
TUTaHa (Ui yIpaBleHHUs] JeHEKHBIMU OTPaHMYCHHUSMH), METOBI YIIPABICHUS Ye-
JIOBEUECKHMHU U MaTepuaIbHBIMU pecypcaMu U JIp.

JIr060i1 POEKT B MPOLECCE pean3alui IPOXOAUT ONpeAeTICHHbIE CTYIeHN
pa3BUTHSA, Ha3bIBaeMble (azaMu KU3HEHHOTro IMKiIa. OHU HE 3aBUCAT OT cepbl
JeSITeIbHOCTH W TPUHATON CHCTEMBI OopraHu3anuu padot. brnaronmaps nenenuto
rpolLecca peajgn3aluu NpoeKTa, pyKOBOIUTENIN MOy4aloT OOJBIIYI0 THOKOCTH B
yIIpaBJIEHUU Ha KXo (asze: HayaabHOU (MIPEANHBECTUIIMOHHON) pa3paboTKH, pea-
JU3aluK POEKTa U B EpHUOJ 3aBepieHus padboT. Kaxomy stamy cooTBETCTBYET
OIIpe/ieNIeHHBI HAa0Op METOJI0B, OPTraHM3AIMOHHBIX CPEACTB, 00ECTICUNBAIOLINX (-
(heKTUBHYIO peann3aIuio.

3aMeTUM, YTO >KU3HEHHBIM LIUKJI IPOEKTa IPOUCXOIUT 10 UTEpalH, TO €CTh
NapaijiesIbHO C BBIMOJIHEHUEM paboT BeJETCsl HEMPEPBIBHBIN aHAIN3 TOTYyYEHHBIX
Pe3yIbTaTOB U KOPPEKTUPOBKA MPEABIIYIINX ATAMOB paboThl. ITO obecreynBaeT
BO3MOYXHOCTb OBICTPOJICHCTBUSI OPraHU3allMi B U3MEHSIOIINUXCS YCIOBUSAX BHEII-
Hero mupa (puc. 3).

IR

Peanusauuna E 3aBepuweHmue

Puc. 3. Xu13HeHHbI LMKN NpoekTa

112 INNOVATION PEDAGOGICAL TECHNOLOGIES IN EDUCATION



3acnasckast O.10., Cumonsa A.B. Becmuux PY/[H. Cepus: Hngopmamusayus obpazosanus. 2020. T. 17. Ne 2. C. 107-122

KitoueBoe MecTo B MPOEKTHOM YIIPABICHUN 3aHUMAIOT TaK)Ke €ro y4acTHH-
KM — JIMLIA, OpTaHU3aIiH, CTPYKTYPhl, KOTOpPbIE 3aMHTEPECOBAHBI B OCYIIIECTBIIE-
HUH TMPOEKTa, TEM UM UHBIM 00pa30oM y4acTBYIOIIUE B HEM, TO €CTh HaJleJIEHHbIE
TE€MU WM UHBIMU (QYHKUHUSMHU U pelIarolife OnpeeIeHHbIe 3a/1a4H.

3amauell pyKOBOAUTENICH SIBISIETCS pallMOHAIbHAS OpPraHM3alusl B3aMMOJCH-
CTBUS MMOJYUHEHHBIX CTPYKTYp. 3a cueT 00bEANHEHUS U CTPYKTYPHUPOBAHUS JTIOA-
CKUX PECypCOB IMOBBIIIAETCS YPPEKTUBHOCTh U Ka4eCTBO Pa0dOTHI, pacrpenenser-
Csl OTBETCTBEHHOCTh, COBEPILIEHCTBYIOTCSI KOMMYHHMKALIMU MEXTY YHaCTHUKAMH TIPO-
1ecca yrnpaBieHusl.

Cpenu mepedmclieHHBIX paHee CTPYKTYp MaTpU4Has SIBISIETCS OPUEHTHPO-
BaHHOW Ha peajM3alMio MPOEKTHOTO YIpaBlieHHs. BHeapeHue B opraHum3anuoH-
HbI€ CTPYKTYPBI MIPOEKTHBIX 3JIEMEHTOB OOBSACHSAETCS TEM, UTO ceiluac MEHSETCs
OCHOBA YIIPABIICHHS: €r0 HAYMHAIOT PACCMAaTPHUBATh KaK COBOKYITHOCTH B3aUMO-
CBSI3aHHBIX IMPOEKTOB, YTO CBSI3aHO C BO3MOKHOCTHIO THOKOTO MOBEACHUS B yCIIO-
BHSIX U3MEHUYMBOM BHEITHEN cpelibl (puc. 4).

CrnenoBatenbHO, IPOUCXOIUT U U3MEHEHUE B OPTaHU3aLMOHHBIX CTPYKTypax
HIpeanpusaTs [2].

PYKOBOAWUTE/Tb KOMIMAHUN

PyKkoBoauTenb NnpoekTa

MNopacucrema .
MNopcunctema Moacucrema o 3?(0HOTM’:I\KB MNoacuctema MpoekTHasa rpynna:
Mo MapKeTUHry ro yNpasneHnio no HNOKP — UHXXeHepPbI-TEXHO/I0TH;
nepcoHasom 1 puHaHcam
— uccnegosarenu;
— MapPKeToNoru;
— Npon3BoACTBEHHWKU,;
— 3KOHOMMUCTbI U Ap.

Mpov3BOACTBEHHbIE MOAPA3LENEHNA KOMMAHUN

Puc. 4. lpoekTHasa CTpyKTypa ynpasneHums

[TpoekTHBIE CTPYKTYpbl OpraHU3alMy YIpPaBIEHHs, BHEPEHHbIE OTHOCTHIO
WIIM YaCTUYHO, TTO3BOJISTIOT, HECMOTPSI Ha BO3MOXKHOE TyOsMpoBaHue (YHKIMH pa-
OOTHHUKOB, YCWINTh POJIb PYKOBOJSIIMX OPraHOB, MHTETPUPOBATh PA3JIMUHbIE BU-
IIbl 1€ATEIbHOCTH, KOHLIEHTPUPOBATh YCUJIMS Ha pellleHue OAHOM 3anayu, olec-
Ne4rBaTh OOJBIIYIO TMOKOCTh CTPYKTYp. Mcronp30BaHME NaHHBIX CTPYKTYpP COB-
MECTHO C MH(OPMAIIMOHHBIMH TEXHOJIOTHSMH, yIOBJICTBOPSIOMIMMH HWH(pOpMAaIH-
OHHbIE MOTPEOHOCTH BCEX COTPYAHMUKOB, UMEIOIIUX /10 C MPUHATUEM PELICHUH,
MOBBICUT OBICTPOAECHCTBHE U PE3YJIBTATUBHOCTDH IIPOLIECCOB YIIPABIICHUS B LIEJIOM.

Jlnis ycnemHoi peanus3anuy NpoekTa Heo0XoauMo 00beIMHUTh BCE pecyp-
Cbl, KOTOpBIE OH 3aTparuBaeT (Kak MaTepuaibHble, TAaK U HHCTPYMEHTAJIbHbIE, Me-
TOJIUYECKUE U JIp.) B €AUHYIO CUCTEMY.
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B 001em cMbIciie ecTh MHOYKECTBO B3aUMOCBSI3aHHBIX 00BEKTOB, OPraHU30-
BaHHBIX HEKOTOPHIM 00pa3oM B €IMHOE IIeI0e, MPOTHUBOIIOCTaBIsieMoe cpene [4].
Torga ¢ TOYKH 3peHUS] TEOPUHU YNIPABICHHUS] CUCTEMY MOYXHO PacCMAaTpUBATHh KakK
COBOKYITHOCTh 3BE€HBEB, OCYILIECTBIISIONINX YIPABIECHUE, U CBS3EH MEXITy HUMH [5].
Ecau npyuMeHUTh JaHHOE MOHATHE K MPOEKTaM, TO MOJIYYUM, YTO JaHHAsK CUCTEMa
YIPABJIECHUS MTPOEKTAMU — 3TO COBOKYITHOCTh MHCTPYMEHTOB, METO/IOB, METOJI0-
JIOTHH, pecypcoB M INpoLENyp, UCHOIb3yeMas A ynpaBieHUs mpoekToMm [17].
Cucrema ynpaBieHHs IPOEKTAMH «...NTO3BOJIIET 3HAYUTEIBHO MOBBICUTH TOYHOCTH
MIPOTHO3UPOBAHUS CPOKOB M CTOMMOCTH BBIIOTHEHUS pabOT, YETKO OMPECIIUTh
HanOosiee YPGEeKTUBHBIX “YIPaABISAIOMNUX PUCKAMH ’, UTO, O€3yCIOBHO, OOECIIeUH-
BaeT HaJyIe)Kalllee UCIOJIHEHHE IPOEKTa U YAOBJIETBOPEHHOCTh BCEX €0 ydacT-
HHUKOB» [9].

Heo0xoauMo OTMETHTB, 9TO CHCTEMA HE YIPABIISIET IPOSKTOM, OHA SIBIISIETCS
CpPEeACTBOM, CIIOCOOCTBYIOIIMM YETKOMY PYKOBOJCTBY peajM3alueil mpoekra, ooec-
MIEYEHUIO CUCTEMHOT'0 NIOJIX0/ia B MpOLieccax MIIAHUPOBAaHNUs, KOHTPOJISI M B3aUMO-
JIEUCTBUS YYACTHUKOB IPOEKTA.

VYrpasnenue nMpoeKTaMH MpeICTaBIseT cOO0M CIIOKHBIA 1 MHOTOIPaHHBIN TPO-
LIECC, OCHOBAHHBIN Ha ONPEJECICHHBIX NPUHILINIIAX, HATIPABJIECHHBIA Ha JOCTUKEHHUE
OMpeJIETICHHBIX LTI, UCTIONIb3YIOUIUI ONpeIeIEHHBIE METO/IbI, PECYPCHI, 3HAHUS
o mpeaAMeTy U T. 1. [y oToOpaskeHHs: CTPYKTYpbI U B3aMMOCBSI3€H JII0O0TO CIIOXK-
HOTO MpeaMeTa, B TOM YHUCJE U YNPaBICHUS MPOEKTAMH, UCTIOIb3YETCS MOJIEIH-
poBanue. [locTpoenue Mozaenelt ynpapieHus peliaeT MHOTHE PoOIeMBbl, CBsI3aH-
HbIE C HEBEPHBIM BEIOOPOM METOJUK M TEXHOJOTHIA, HEBO3MOKHOCTHIO IIETTOCTHO
OLICHUTh KapTUHY MPOEKTA.

C TOYKH 3peHHUsI JTaHHOW MOJIeNIA YIIPABJICHUE MPOEKTAMH MOKHO Pa3e/IUTh
Ha TpU B3aMMOCBS3aHHBIX OJI0OKa. BbleneHne UMEHHO 3TUX COCTABJIAIOIINUX CBS-
3aHO C KJIACCMYECKMMHU BOMPOCAMHU YTPABIICHUS: KTO YNPABISAET, YEM YIPABIISIET,
Kak ympasisgeT. COOTBETCTBEHHO BBIAEISAIOT: CyOBEKThI yIIPaBIeHHs, OOBEKThI YIIpaB-
JIEHUS ¥ TIPOLIECC YIPABJICHUS, IPOTEKAIOIINNA MEXKIY CyObeKTaMu i OO BEKTaMH.

PaccmoTpum oTHOMIEHHS CyOBEKTa U 00BEKTa C TOYKU 3PEHUS ICUXOJIOTHH,
/i€ 9TH TOHATHUS MTPOTUBOIIOCTABISAIOTCS APYT Apyry. [lox cyObekToM B ICUXOJIO-
UM TI0JIpa3yMeBaeTcs MHAWBU]L UM TpyIa Kak UCTOYHHUK MMO3HAHUS U Mpeodpa-
30BaHUs AecTBUTENHHOCTH [12]. Torma 0ObEKTH — 3TO MPEAMETHI, SBICHUS WUIH
MPOLIECCHI, HA KOTOPBIE HAIIPABJIEHA NPEIMETHO-IIPAKTUYECKAs] M TO3HABATENIbHAS
NesTeNIbHOCTh CyObekTa [16].

Hcxons U3 3TOro, ¢ TOUYKU 3pEHUS TEOPUM YIIPABICHUS JaHHBIE MOHATHS
MO>KHO TPaKTOBATh CJIEIYIONUIIM 00pa3oM.

CyObeKT ynpaBieHHs — 3TO YIpaBIISoOlIas MOJACHCTEMa B CUCTEME YIPaB-
JIHUs, TO €CTh CHEIMAaIbHO CO3AAHHBIA OpPraH WiIH OOIIECTBO B IIEJIOM, KOTOPHIE
BO3JICHCTBYIOT Ha yNpaBsieMyl0 CHCTEMY B IIeNIsIX oOecrieueHus: ee PyHKIIMOHU-
pOBaHUA U JBUXKEHUS K 3aaHHOi nenu [ 10].

OOBeKT yrpaBieHus: — yrpasisieMasl OJCUCTEMA, COCTOSIHUE KOTOPOH B Kax-
JbIi MOMEHT BPEMEHU 3aBUCUT OT €€ MPEAUIECTBYIOIINX COCTOSIHUMA, YIPABIISIOIINX
BO3JEHCTBUHN M BO3JeKCTBUI cpedbl. B. [IomoB B cBOMX Tpyax TpakTyeT AaHHOE
MOHSITHE TOYHEE: «ITO COolMabHasl cucTeMa (CTpaHa, MPeANpUsITHE, KOJIICKTHUB
U T. 1.), HA KOTOPYIO HalpaBJjeHbl BCE BU/IbI YIIPABICHUECKOTO BO3AEHCTBUS C 1ie-
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JBI0 €€ COBEPILICHCTBOBAHUS, TIOBBIIIICHHS KadecTBa ()YHKIUI U 3a]1a4, YCIEIIHO-
ro JOCTHKEHUS 3aIllJIJaHMPOBAaHHBIX Lienei» [13].

CyObeKkTamu yIpaBiICHHUS CUCTEMON MOJEINH SBIISIOTCS aKTUBHBIC YUACTHH-
KM MPOEKTa, BOBJIEYCHHBIE BO BCE ATAIbI IPOEKTA, OT IJIAHUPOBAHUS 10 3aBeplie-
HUS: HHBECTOP, 3aKa34HK, TCHIIOAPSIYNK, UCTIOTHUTEIN, COUCIIOIHUTENH, YIIPaB-
JSIOUIMM TPOEKTOM U (PyHKIIMOHAJIbHBIE MEHEIKephl npoekTa. Takum obpazom,
B 3TOT OJIOK BXOJAUT TAaKKe KOMaH/a, OTBEYAIOIIAs HAMIPSIMYIO 32 PEaTH3aIUI0 U pe-
3yJIbTAaThl MPOEKTAa HAa PA3NIMYHBIX dTanax, — MEHEIKEPhI MPOEKTa U (PyHKIIMOHATb-
HBIC MEHEIIKEPHI.

JlesTennbHOCTh YYaCTHUKOB YIPaBIICHUSA U JIIOJIEH, KaKUM-TH00 00pa3oM B HEM
3aMHTEPECOBAHHBIX, HANIPABJIICHA B MEPBYIO OYepeb Ha MPOEKTHI, MPOTPaAMMBI,
CBSI3aHHBIE C JAHHBIMH MPOEKTaMH, TOPTHETH MPOESKTOB (TPYMIIBI MPOEKTOB, 00b-
€IMHECHHBIX 110 HEKOTOPOMY MPHU3HAKY). YTIpaBlIeHYeCKas AesITeILHOCTh MPU pea-
JU3aUU KPYIHBIX MPOEKTOB MOKET OBITh HAIlpaBjieHa M HA OpraHu3ally U Mpej-
TIPUSITHSL.

OO6beKkToM yIpaBlieHHs SIBISETCS HE TOJBKO caM MPOEKT, HO U (a3bl ero
KU3HEHHOTO IIMKJIA, YTO CBS3aHO C HEM30EKHOCTHIO €ro MPOXOXKICHUS IS MOJTY-
yeHus 3 (HEKTUBHOTO pe3yibTaTa.

[Iporiecchl B MUPOKOM CMBICIIE — 3TO MOCIEAOBAaTEIbHAS CMEHA COCTOSTHHIMA
00BEKTa BO BPEMEHH, B Y3KOM — COBOKYITHOCTb IOCJI€IOBAaTeNIbHBIX ACHCTBUI, Ha-
MPaBJICHHBIX HA JIOCTIKEHHUE OMpECNIEHHBIX Pe3ylbTaToB. Ecmu paccMaTpuBaTh
3TO MOHSITHE C TOUKHU 3PEHUS YNPaBIEHUS, TO 3TO COBOKYIMHOCTh OTAENIbHBIX BU-
JIOB JESITEILHOCTH, HAINPABJICHHBIX Ha oOecrieueHne (yHKIIMOHUPOBAHUS U Pa3-
BUTHS CUCTEMBI B MUHTEpECaxX IOCTHKEHUS CTOSIIUX Nepe] Hel nenen [S].

CucremHas MOJIENb JETUT TIPOIIECCH HA YPOBHU YIIPABIICHUS, (PYHKIUU YIIPaB-
JIeHUs1, CTaJuH TIpoliecca yrpapieHus. Takoe aereHue mo3BOJISIeT BCECTOPOHHE pac-
CMOTpETh TPOIIECC YNPABICHUS, YUYUTHIBas B HEM BCE CTPYKTYpPBI MPEATIPUATHS,
0COOEHHOCTH paOOThI U OTPAHUYEHUSI.

MeTtoasl ucciaenoBanusi. Cpe MHOrooOpasus MpoIEccoB, HA KOTOPHIE Ha-
MIPaBJICHO YIIpaBJIeHHE B 00pa30BaTeNbHON OpraHu3alluy, BbIAeIsIeTcs o0pa3oBa-
TeJbHBIN Mporiecc. OOpazoBaTebHBIN MPOLIECC ONPEIEIUM KaK OpraHU3allMOHHBINA
MpoLecc, BHYTPH KOTOPOTO MPOTEKaeT Mpolecc 00yueHusi, OH OPUEHTUPOBAH Ha
KOJUIEKTUB U CYIIECTBEHHO 3aBUCHUT OT BHEUIHHX W BHYTPEHHHX pecypcoB. OH Ha-
LIeJIeH Ha B3aMMOJEHCTBHE TpeX CyOBEKTOB: MperojaBaresieil, o0yJaromuxcs 1
00pa3oBaTeNbHBIX PECYPCOB, KOTOPBIE OOBEIUHSIOTCS B €MHOM MPOIECCE TOCTH-
JKEHUS TIeJIe B COOTBETCTBUU C y4eOHBIM 1aHOM. M3-3a GonbIoro yucia yueo-
HBIX TPYIII, pa3HOOOpa3us pacrpeneieHus] Harpy3KH MpernojaBaTesieid 1 HeOOob-
1IOT0 KOJIMYECTBA ayAUTOPHIA yIpaBiieHHe 00pa30BaTeIbHbIM MPOLIECCOM MPEICTaB-
JsieT co00i TPYJOEMKHI Mpoliecc, TPeOYIOMUH BHEAPEHUS HOBBIX TEXHOIOTHIA.

B nHacrosimiee BpeMs B ynpaBieHUH 00pa30BaHUEM MPOUCXOAUT MEPEXO OT
yIOpaBIeHUS YIPEKJACHUEM U JTIOABMH K yIPaBICHUIO HHPOPMAIIMOHHBIMU TIOTO-
KaMH BHYTPH ITOTO YUPESKICHHSI. ITO CBSI3aHO C HEBO3MOXHOCTBIO TIPHHSATHUS d(-
(exTUBHOTO perieHus: 6e3 UCIOIb30BaHUs COBPEMEHHOM U JOCTOBEpHOM MH(pOP-
MalliH, B CBSI3U C YEM HIMPOKO 0OCYKIaeTcs BOMpoc 00 nH(MOpMaTH3AIMKA CUCTE-
MbI 00pa3oBaHus B 1enoM. Llens JaHHOTO mporecca COCTOUT B MOBBIMICHUU (-
(hEKTHBHOCTH M Ka4eCTBa MOJITOTOBKHU CIICIIUAIIMCTOB JIO YPOBHS, IOCTUTHYTOTO B
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Pa3BUTHIX CTpaHaxX; IMOATOTOBKE KAaIPOB C HABBIKAMH PAIIMOHATHLHOTO MPUMEHEHUS
HOBBIX MH(POPMALIMOHHBIX TEXHOJIOTUH B yCIOBUAX MH(GOPMAIIMOHHOTO OOIECTBA;
JOCTYITHOCTH 00pa30BaHUs U MOBBIIICHUH 32 CYET 3TOT0 IKOHOMUYIECKOTO TIOTEH-
Hayia cTpassl [3].

OpHuM W3 HampaBJeHUH WH(DOPMATH3AMY 00PA30BAHUS SBISIETCS CO3TAHHE
eIMHOTO WH(OPMAITMOHHOTO TTPOCTPAHCTBA, COUYETAIOIIETO B cebe U co3aaHue 06a3
JAHHBIX, U UX MMPUMEHEHHUE 3a CUET UCIIOJIb30BaHUS WHHOBAIIMOHHBIX TEXHOJIOTHUH,
U UCIOJIb30BaHNE MH(GOPMAIMOHHBIX KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, U o0ec-
MeYCHHNE B3aMMOJICHCTBHUS BCEX YIaCTHUKOB yUeOHOI0 Mpolecca.

Opranuzaiys HHPOPMAIMOHHOTO MPOCTPAHCTBA 00ECTIeYrBaeTCs 3a CUET CO-
3[IaHMs TaK Ha3bIBaeMOW WH(POPMAIIIOHHON CHCTEMBI, KOTOpasi MPECTaBISIET COO0I
YHOPSA0YEHHYIO COBOKYITHOCTh JOKYMEHTOB M MH(OPMAIIMOHHBIX TEXHOJOTUH C
BO3MOXXHBIM HUCTIOJB30BAaHUEM MPOTPAMMHBIX CPEACTB IJISl peajau3anuu uH)op-
MallMOHHBIX MPOIIECCOB, a TAK)KE MO3BOJISIET aBTOMATU3UPOBATh Pl MPOLIECCOB,
CBSI3aHHBIX C yYE€TOM, aHAJIM30M M OT4eTHOCThIO. Ocoboe 3HaueHue mpuodperna
nH(popMaTH3alus ynpaBiieHus: o0pa3oBaHHEM, TaK KaKk UMEHHO yIpaBlieHYECKHE
pEIICHUs U3MEHSIOT CHCTEMY B IIEJIOM M OT UX MPABWIBHOCTH M CBOEBPEMEHHO-
CTH 3aBUCHUT 3(PHEKTHBHOCTH pabOTHI CHCTEMBI.

Opranuzanus WHOOPMAIIMOHHONW CUCTEMBI 00pa30BaTEIBHOTO YUPEKICHUS
MOJIpa3yMeBaeT, IOMUMO CO3/JaHUSI KOMMYHUKAIIMOHHOM CETH, OK/IIOYEHUE K CETH
WuTepHeT, ocHaIeHNEe KOMITBIOTEPHBIX KJIACCOB U a/IMUHUCTPATUBHBIX KAOMHETOB,
00BeIMHEHHNE BCEX CTPYKTYP B €IMHBIA KOMIUIEKC, TIO3BOJISIFOIIUN BBICTPOUTH JICH-
CTBHS TI0 YIPABJICHUIO YYEOHBIM MPOIECCOM (COCTaBJIEHUE YUEOHBIX IJIAHOB, YUET
KOHTHHI'CHTa, aHAIUTHYECKas 0OpaboTKa JaHHBIX 00 OCBOCHHH CTYJACHTaAMH y4eO-
HBIX TIPOTPaMM U T. A.). V3 3T0ro MOKHO CAeNaTh BBIBOJI, YTO KOMILIEKC, obecre-
YUBAIOUINI TaKue CBSI3H, TOJHKEH UMETh €UHBIN TEXHOJOTHYeCKUil GyHIaMeHT,
€IMHYIO TPOTPAMMHYIO OCHOBY.

Brenpenue nHbOpMaIMOHHBIX TEXHOJIOTHH BIIEYET 3a COOO0M Mepexo] yrpas-
JICHUS] HA HOBBIA YPOBEHb, YBEIHMUEHUE BO3MOXKHOCTEH I caMOOOpa30BaHUS H
camopazputusa. Ho nndopmaruzanus HeceT B ceOe U psll HEIOCTATKOB, KOTOPHIE
CBSI3aHBI C HEJIOCTATOYHBIM JKEJIAHUEM PYKOBOJCTBA BHEAPSATH HH(DOPMAIIMOHHBIC
TEXHOJIOTHH, MOTPEOHOCTHIO B MEPECTPOMKE YIIPABICHUYECKON NEATENbHOCTH, OT-
CYTCTBHEM TEXHUYECKOH 0a3bl, TEXHUUECKOW U CUCTEMHOM MOAIEPKKH.

Opranuzanys nHGOPMALMOHHOTO MPOCTPAHCTBA B 00pa30BaTEIbLHOM YUpe-
KJICHUH TIPOUCXOIUT 32 CYET aBTOMATH3AIMK PabOuMX MECT OTICIBHBIX COTPYIHU-
KOB U CBSI3U CTPYKTYp MOCPEACTBOM JIOKATIbHOM ceTH. Takum 00pa3zoM, IPOUCXOIUT
aBTOMATH3AIHs JIEJIONPOU3BOJICTBA B IIETIOM, a TakkKe psaa QYHKIUHM, 00beTUHEH-
HBIX aHAJTU30M, COCTABJICHUEM MTPHUKA30B, OTCIIC)KUBAHHEM KOHTHHI€HTA CTYACHTOB.

[Tepeuncnym OCHOBHBIC HampaBlieHUs HHPOPMATU3ALKUK B OOJIACTH YIIpaB-
JeHHsI 00pa30BaTENbHBIM YUPEKICHUEM:

— MOHUTOPHUHT KayecTBa 00pa3oBaTeNbHBIX YCIYT M aBTOMATH3aIus cOopa
CTAaTHCTUYCCKUX JTAaHHBIX;

— BHEAPEHHUE DIIEKTPOHHOTO TOKYMEHTO000POTA;

— aBTOMATH3AIHS XPAHEHUS CBEACHHUIA O KaJpax;

— DIIEKTPOHHBIA yYeT, MO3BOJSIOMINA aBTOMAaTU3UPOBATh paboTy aAMUHU-
CTPaTUBHO-XO3SHCTBEHHOTO ITOAPA3/ICIICHHUS,

116 INNOVATION PEDAGOGICAL TECHNOLOGIES IN EDUCATION



3acnasckast O.10., Cumonsa A.B. Becmuux PY/[H. Cepus: Hngopmamusayus obpazosanus. 2020. T. 17. Ne 2. C. 107-122

— aBTOMATHU3aNUs OyXTalTEPCKOTO y4eTa;

— co3/laHue 6a3bl 0 HAy4YHO-HCCIIE0BATENbCKON paboTe M0 MHHOBALIUSM;

— IJIaHUpOBaHuUE O0JPKETa, yIpaBiIeHne (PMHAHCOBOH OTYETHOCTHIO;

— opraHu3aIus yuyeOHoro mporiecca (CoOCTaBIeHHE paciCcaHus yIeOHbBIX 3a-
HSATHUH, paclpeqeNieHne ayTMTOpUi, COCTaBICHUE TapUPHUKALIUK, YIeOHON HArpy3Ku
Mperno/aBaTeneil);

— B3auMOJIeiiCTBHE 00Pa30BATENIBHOTO YUPEXKICHHUs C BHEIIHUMH OpraHHu3a-
LUSMU.

Opnnako BeIOpaHHbIE WHPOPMAIIMOHHbBIE U MPOrPAMMHBIE KOMIUIEKCHI JIOJIK-
HBI OTBEYATH Psily TPeOOBAHUI U COOTBETCTBOBATH HYKJIaM JAHHOTO YUPEKICHUS
1 QYHKIHSAM KOHKPETHOTO YYaCTHHUKA MPOLIecca YIpaBICHUS.

Pesyabrarsl n 00cyxaenue. VccnenoBanre npoBOAMIOCH B paMKaxX MOJI-
BEJICHUS UTOTOB IIEPBOTO dTara anpoOaluil CUCTEMBI YIIPABICHHS JIEKTPOHHBIM
oOyuenueMm. B uccnenoBanuu npunsiau ydactue 81 cryneHnt u 31 mpenogaBaresns
13 MUJIOTHBIX UHCTUTYTOB, y4aCTBYIOUIMX B AKCIIEPUMEHTE (puc. 5, 6).

YKa¥uTe, KaKyH 3NeKTPOHHYH CUCTeMy ynpaeneHua obyyeHnem (3CYO) ucnoneayloT Npencgasateny npy opraHusaynn Bawero oByy4eHua?
He uenonkayio [15 ILIAS 3 4%
—— Npyroe [17] Sakai 5 6%
MS SharePoint 10 13%
WebTutor 6 8%
Moadle 24 30%
He ucnone3ywT 15 19%

WebTutor [6] ——————— MS SharePoin [10 JOpyroe 17 21%

Puc. 5. AHkeTpoBaHue CcTyaeHToB (81 yenosek)

Kakyw 3CYO Bel ucnonesyete B o6pasoBaTeneEHOM Npolecce B HACTOAWee BPeMA ?

ILIAS 0 0%
ILIAS Sakai 0 0%
Sakai MS SharePoint 2 7%
- WebTutor 2 T%
MS SharePoint
Moodle 11 37%
WebTutor He ucnonbayw 13 43%
Moodle Npyroe 3 10%

HE MCNONbIYHD

Hpyroe

Puc. 6. AHkeTupoBaHue npenoaaBateneit (31 yenosek)

Taxum 006pazom, MpoLecchl yIpaBiIeHUs IPOEKTAMH C TOUKU 3PEHUS] CUCTEM-
HOM MOJIETTU TPEICTABIISIFOTCS TPEXIIEMEHTHBIM OJIOKOM, YaCTH KOTOPOTO TECHO
B3aMMOCBSI3aHbl.

Ha ocHoBe maHHO# MOJeNM MOXKHO BBIJICIHUTH 3aJ1a4M, PEIIaeMble KaKIbIM
YJIEHOM KOMaH/bl yripaBieHus. Kaxxaplii mporece Wi MpoeKkT OMpeAessieTcs] KOM-
MMOHEHTaMHU BCEX ypPOBHEH CHCTEMHOH MOJENH, BHICTPOCHHBIX U B3aMMOCBSI3aH-
HBIX, HAUWHAs OT CTaJMi Mpolecca — BBepX K CyObeKTaM yIpaBIICHUSI.

Takoe mpeacTaBiIeHUE MMO3BOJISIET PACCMOTPETh Bce MHOr0oOpasue 3a1ad, BO3-
MOJKHBIX JUIl PEUICHUs] B paMKaX BBIIMOJHSAEMBIX MPOEKTOB, CIIEIOBATENIBLHO, TOTY-
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YyaeM MOJHOTY pellaeMbIX 3ajiad, a 3a CYET B3aUMOCBSI3U BCEX KOMIIOHEHTOB — JIO-
T'MKY OCYILECTBIIIEMBIX ITPOLIECCOB.

HWcxons u3 aToro, AenaeM BbIBOJ, YTO BHEPEHNUE HHPOPMAIIMOHHBIX TEXHOJIO-
THi B yIpaBieHHE 00pa30BaTEIbHBIM MPOIECCOM MO3BOJISIET YCKOPUTH cOOp, 00-
paboTky GosbIiioro oobemMa HHPpOPMALIUK, ONTUMH3UPOBATH BPEMS U CPEICTBA, Pac-
XO/lyeMbI€ Ha IPUHATHE PEIEHUs], OBBICUTh KAUYECTBO IPUHUMAEMBIX YIIPaBJIECH-
YEeCKHX PEIIeHHUH 3a CUET MPEeIOCTABICHHS aKTyalIbHOM, JOCTOBEPHON HH(OpMALIUH.

ITpu or6ope MHGOPMALMOHHBIX U MPOTrPAMMHBIX KOMIUIEKCOB Ba)KHO IIpa-
BUJIBHO OIPENIENIUTh K HUM TpeOOBaHUs, KPUTEPUH, a TaKKe QYHKIMH, 00sS3aHHO-
CTH, 33J1a4l COTPYIHUKOB, AJI1 KOTOPBIX OHU JIOJKHBI ITpEIHA3HAYaThCS.

3akiouenue. B pamkax Halero uccieoBaHus MPOBEACHA pa3paboTKa pe-
IJIaMeHTa 10 YHU(UKAIMK TIPeACTaBIeHHs nHOpMaIy B HHOOPMAITMOHHON CH-
CTeMe YIIpaBJIeHUs] 00pa30BaTeIHLHBIM IIPOIIECCOM, ONPEIENICHUIO KPUTEPUEB OLICHKU
CTEINEHH y4acTHs MpernoaaBareell B €€ HallOJHEHUHU U UCII0Ib30BAHUH, PELLICHHIO
psifa TEXHUYECKUX MPOOJIeM, CBSI3aHHBIX CO CKOPOCTHIO (DYHKIIMOHUPOBAHHS CY-
LIECTBYIOIIUX B YHUBEPCUTETE KAHAJIOB CBS3U U PETyJIIPHOCTH OOHOBJIEHUS MPO-
IrpaMMHOT0 00ecrieueH sl, COBEPIIEHCTBOBAHUIO CUCTEMBI KOHCYJIHTUPOBAHUS Pa-
OOTHHMKOB YHUBEPCUTETA 10 BOIIPOCAM HOBBIMIEHHS YPHEKTUBHOCTH YNPaBICHUS
00pa3oBaTeNbHBIM MPOLIECCOM.
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Designing a training management system
based on the project management method

Olga Yu. Zaslavskaya, Angelika V. Simonyan
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Abstract. Problem and purpose. The article considers research on comparing various open-
source learning management systems in distance education and educational process management.
With all the variety of diverse education management systems, the choice of the optimal model
remains quite difficult. The integration of the electronic education management system into
the global process of management and training in the system of higher professional education
means a reorientation of the educational process to modern needs in the effective use of in-
formation and telecommunication technologies.
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The relevance of the article is defined by the urgency of the transition to the active
and widespread use of information and telecommunication technologies in the management of
the educational process; the ambiguity of the ways and degree of integration of electronic edu-
cation management systems into the real process of managing a pedagogical university; the dis-
cussion of the choice of a model of the education management system and the need for scien-
tific justification of the optimal strategy for developing a specially designed educational pro-
cess management system.

The problem is determined by the need to analyze and compare the Moodle distance
learning system with other open source learning management systems, and identify all interested
parties in the process of selecting such a management system, create a step-by-step guide for
choosing a management system, and compile an individual list of functions that are consistent
with priorities learning and objectives of the university. The purpose of the article is to describe
approaches to the development of organizational forms for organizing the learning process, to de-
termine the possibilities of implementing new approaches to managing the educational process.

Methodology. The methodological basis was the analysis of the significance and develop-
ment of distance education systems in Russian pedagogy. In the works of scientists (A.A. An-
dreev, V.F. Gomev, Yu.P. Gospodarik, V.I. Kinelev, V.P. Kolmogorov, V.N. Lazarev, A.V. Mo-
gilev, V.I. Ovsyannikov, O.P. Okolelov, E.S. Polat, A.E. Petrov, V.I. Soldatkin, E.G. Ski-
bitsky, V.P. Tikhomirov, O.B. Tyschenko, A.V. Khutorsky, V.D. Shadrikov, V.A. Shapovalov)
the extensive range of ideas about the nature and content of distance education, the features of
the educational process, the specifics of management and organization of such a process is
analyzed in sufficient detail.

Results. The expediency of using the electronic control system in the university’s mana-
gement system is justified, and the technology of designing and using additional modules,
taking into account the university’s target settings, and building the “Electronic Dean’s” module
on this basis is proposed. The principles and conditions for the organization of the manage-
ment process in an educational organization are identified, the project management method is
considered as the basis for designing a model for managing the educational process using in-
formation and telecommunication technologies.

Conclusion. The results led to the conclusion that the informatization of education is be-
coming a priority for the development of all educational organizations. The introduction of an elec-
tronic document management system will save a huge part of teachers’ working time, and a new
approach to compiling courses will significantly improve the content of modern education.

The proposed model for the implementation of information technology allows to speed
up the collection, processing of a large amount of information, optimize the time and money
spent on decision-making, improve the quality of managerial decisions by providing relevant,
reliable information.

When selecting information and software systems, it is important to correctly determine
the requirements, criteria, as well as the functions, responsibilities, tasks of the employees for
whom they should be intended.

Key words: education informatization, educational organization management, project
management
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Moaxoabl K COBEepLUEeHCTBOBaHMIO NOArOTOBKU Neaaroros,
paGoTalowmx no nporpammam MexayHapogHoro 6akanaespuara
B o6nactn uHpopmaTtnsauum oopasoBaHusa

C.A. BaxkeHnosa

MocKOoBCKUI TOPOACKOH NeJarorn4eckuii yHUBEPCUTET
Poccutickas @edepayus, 127521, Mockea, yn. Lllepememvescras, 29

AnHoTanms. [Ipobaema u yenp. CtaThs MOCBsIIEHA 000CHOBAHUIO 1IEJIECO00PA3HOCTH
U BO3MOXKHOCTH COBEPIICHCTBOBAHUS IMOATOTOBKU IEJAroroB MIKOJI ropoaa MockBEH, pado-
TAIOIIUX IO TIporpamMMaM MexIyHapoJHOro OakalaBpuaTa, OCHOBAaHHOHN Ha pa3BUTUU HABHI-
KOB paboTHI C MPOEKTOM «MOCKOBCKasI JIEKTPOHHAS MIKOJay». J{JIs JOCTHXKCHUS ITOCTaBIICH-
HBIX IIeJIel MOTPe0OBANIOCh CIIPOCKTUPOBATH MOJIENIh COBEPIICHCTBOBAHHMS MMOITOTOBKH Iea-
roroB, paboTaIOIIKX MO MporpaMMaM MexayHapoqHoro OakanaBpuara, B 00acTu HHpopMa-
TU3AIMU 00pa30BaHusl, pa3paboTaTh COAEPKAHUE OOYUCHHS MEAArOroB, OPraHM30BaTh U MPO-
BECTH Takoe o0yueHHe, MOCTPOSHHOE Ha aKTHBHOM M3yYeHHH BO3MOXKHOCTEH mpoekTa «Moc-
KOBCKasl DJICKTPOHHAS IIIKOJIa» JIJIsl [IE€aroToB KO MeXITyHapoIHOTO OakaiaBpuaTa, a TakKe
OLICHUTH 3()(HPEKTUBHOCTH MPEIOKEHHON MPOrpaMMBI TOATOTOBKH.

Memoodonoeus. B mporecce ncciegoBanus OB HCIOIB30BAaH KOMIUIEKC METOJIOB: aHa-
JIU3 HOPMATUBHOM JOKYMEHTAIIUH, CBSI3aHHOW C MPO(ECCHOHATLHON IMOATOTOBKOM TMENaroros,
M3yUYeHHE JIUTEPATYPhI, B TOM YMCIIe TipeacTaBieHHoi Opranusanueid MexayHapogHoro 6aka-
nasputa (IBO), mouck u aHanmm3 pecypcoB OMOIHOTEKH mpoekTa «MOCKOBCKast IEKTPOHHAS
[IKOJIa», U3YUCHUE OIBITA HCIOJIh30BAaHMS CEPBUCOB B cCUCTeMe 00pa3oBaHuUs ropoga Mock-
BB, TICJarOTHYECKHUI KCIIEPUMEHT.

Pezynemamur. B paMkax craTb IpeACTaBiieH (parMeHT MeAaroruueckoro dKCIepu-
MEHTa [0 COBEPIICHCTBOBAHMIO MOJTOTOBKH MEAAroroB, paboTaroIux mo mporpamMmmaM Mex-
IyHApOIHOro OakalaBpuaTa, HANPABICHHBIA Ha Pa3BUTUE HABBIKOB pPabOTHI C MPOCKTOM
«MoCKOBCKas 3JIEKTpOHHAs IKOIa». B Xolle uccienoBaHus MOATBEPIMIACH aKTYalbHOCTb
npoOJIeMbl, KOTOPAas 3aKITF0YaeTCsl B HEOOXOAUMOCTH COBEPIICHCTBOBAHMUS MTOATOTOBKH TIe/1a-
TOrOB IIIKOJ TOpoa MOoCKBBI, paboTarIuX Mo mporpaMmmaM MexayHapoaHoro OakagaBpua-
Ta, B obnmactu mHOpMaTU3auu o0pa3oBaHUs, B TOM YUCIIe B cdepe paboTHl ¢ pecypcamu
npoekTa «MOCKOBCKasl SIIEKTPOHHASI IIKOJIa». Pe3ynbTaThl Mcciae oBaHus O3BONIMIIN HAHTH
MTOJIXO/TBI K PEIICHHIO BBISIBICHHON IPOOIIEMEL.

3axmouenue. [pemmoxeHo TOMONHATE COACPKaHUE AUCIMILTUHEI «COBpEMEHHbIE TEXHO-
JOTHH O0YYCHUSD» B PaMKax MaruCTEpCKOW IMOATOTOBKH IMENaroros, paboTaloMMX MO IMpo-
rpamMmaM MexmyHapoaHoro OakajaBpHara, TEMaMH, CBSI3AHHBIMU C M3YYCHHEM BO3MOXKHO-
CTell pecypcoB mpoekTa «MOCKOBCKas 3JeKTPOHHAs IIKOJIA» B AEATEIBHOCTH IEeIarora, pa-
6oTaromiero mo mporpammaM MeKayHapOAHOTO OakanaBpUaTa, a TAKXKE CUCTEMOU MpaKTHYe-
CKHUX paboT, YIUTHIBAIOIIUX CHEHUPHUKY pabOThI KO MeKAyHApOIHOTO OaKaIaBpuTa.

Knaruesble cioBa: uHdopMmaTuzaius odpa3zoBaHus, MexxayHapoaHbIH OakanaBpuar,
MockoBcKas 3JIEKTpOHHas MIKOJIa, 00pa30BaTeIbHBIE JICKTPOHHBIE PECYPCHI
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IMocranoBka mpo6Jembl. B nepuon ¢ 2000 mo 2019 rox B cronuiie ObLT
peann30BaH LENbIi psal MporpamMm B 00J1acTH MHPOpPMATH3AIMH, CPeId KOTOPBIX
roCyJapCTBEHHAs LeJIeBas MporpaMma «JIeKTpoHHas MockBa», rocy1apcTBEHHas!
nporpamma «Mubopmarmonnsiii Topoa», ¢ 2018 roga BeageTcs pazpaboTka crpa-
TEruU «Y MHBIM FOpO», B OCHOBY KOTOPOM ITOJIO’KEHBI OCHOBHBIE COBPEMEHHBIE TEX-
Hojioruu. Bee 3TH mporpamMMebl 3aTparuBaoT pas3indHble cQepbl )KU3HU Fopo/a, B TOM
qucie cucreMy oOpa3oBaHUs. Peanuzaiusi ropogoM yKazaHHBIX IPOTpaMM I103-
BOJIMJIA B TEUEHUU MOCIEAHHUX JIBAIATH JIET HE TOJIBKO OCHACTUTh Bce 00pa3oBa-
TEJIbHBIEC YUPESKACHUS] TEXHUYECKUMHU U MIPOTPaMMHBIMH CpPEJICTBAMU MHPOpMaTH-
3auuu 00pa30BaHUs, HO U BHEIPUTDH LIEJBIA PSII CEPBUCOB, TAKUX KaK AJIEKTPOH-
HBI€ JKypHaJl U JHEBHUK, CUCTEMa 3JIEKTPOHHOT'O JIOCTYIIa B 00pa30BaTeIbHOE YUpPEekK-
JIEHUE W JIPYTUE MTPOEKTHI JUIsl YUUTENEH, IeTEeN U pOAUTENICH, HapaBJIeHHbIE HA CO-
3[JaHUE BBICOKOTEXHOJIOTUYHOM 00pa3oBaTeIbHOM Cpe/ibl B IIKOJIAX roposia MOCKBBI.

OnHUM 13 TIOCTIETHUX CTall MPOEKT «IMOCKOBCKast AeKTpoHHast 1konay (MOI),
LENBI0 KOTOporo sABJsieTcs 3(dexkTuBHOE Hcnoap3oBaHue coBpeMenHol IT-ungpa-
CTPYKTYPHI JUTsl yIIy4dIIEHUsS] KaueCTBa IMKOJIBHOTO oO0pazoBanus. [Ipoext MOIII He
TOJILKO OOBEAMHSET U MOAACPKHUBAET PadOTy CEPBUCOB AIIEKTPOHHOTO )KypHAIa U
JTHEBHUKA, HO M COJIEP)KUT OMOIMOTEKY JIEKTPOHHBIX 00pa30BaTEIIbHBIX PECYPCOB.
YkazaHHBIE MTPOEKTHI — 3TO pealbHbIe HHCTPYMEHTBI pPa0OThl COBPEMEHHOTO YUH-
Te€Js, KOTOPBIMU OH €XEAHEBHO IOJIb3YETCS, a 3HAYUT, B IPOrPaAMME MOATOTOBKH
MeIaroroB MIKOJI Topoga MOCKBBI JOJKHBI OBITh COOTBETCTBYIOIIUE TEMBI, pa3zie-
JIbl, TIO3BOJISIFOLIME TIEAaroraM OCYLIECTBIIATh 3HAKOMCTBO ¢ OCOOEHHOCTAMHU pa-
OO0TBHl COBPEMEHHBIX CEPBUCOB, pa3pabOTaHHBIX CHEIMAIBHO I 00pa30BaTelb-
HOM JIESITENIBHOCTH B CTOJIMIIE.

Cpenu mkos MOCKBBI €cTh 00pa3oBaTeNbHbIE YUpexKACHHs, paboTaroniue
o TIporpaMMaM MexTyHapoHOTO OakaigaBpuara. MexayHapo HbI OakalaBpraT
(International Baccalaureate, IB) — HempaBUTENLCTBEHHAS! OPTaHU3AIIHS, 10 TIPO-
rpaMmaM KOTOPOHM y4aTcs M OLEHUBAKOTCS yYallUecs B YEThIPEX C MOJIOBUHOU ThI-
csiyax MIKOJI 1o BceMy mupy. [Iporpamma MexyHapoaHoro 6akaigaBprara coCTo-
WUT U3 TPeX CTYMEHEH I pa3HbIX BO3PACTHBIX Ipymm ydammxcs: Primary Years
Programme (PYP), Middle Years Programme (MYP), Diploma Programme (DP).
[To omHOM MM HECKOJIBKUM MporpaMmaM MekTyHapoJHOTro OakanaBpuaTa B MOCKBE
aBTOPH3HUPOBAHBI 27 TOCYIapPCTBEHHBIX 00pa30BaTENbHBIX OpraHU3aIiA, TIOIBEI0M-
CTBeHHBIX [[emapTamenTy oOpa3zoBanus U Hayku ropoaa Mockssl. IlIkoibr ropoma
MockBbl, paboTarolye o nporpamMmmaM MexTyHapoaHoro OakanaBpHaTa, BHICTPau-
BalOT MOJTOTOBKY YYalllUXCs 10 0CO00H crelnuaibHO pa3paboTaHHON yHUBEpCallb-
HOM IIKOJIGHOM IpoTrpamMMe ¢ y4eOHBIM IJIaHOM, €JUHBIM JUIS BCEX CTpaH MHpa.

[Tpu sTOM yka3zaHHble 00pa3oBaTeIbHbIE YUPEXKACHUS PYHKIUOHUPYIOT B
paMKax ropojia u TOpOJACKHUX MPOEKTOB, B TOM YHUCIIE B 00JIaCTH UH(OpMATH3AUN
o0Opa3oBaHMsl, CJI€JOBATEIbHO, MOATOTOBKA MEAAroroB JUIsl TAKUX IIKOJ TpeOyer
Pa3BUTHUS HABBIKOB MCIOJIb30BaHMs HHPOPMAIIMOHHBIX M TEIEKOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B 00pa30BaTEIbHOM IMPOIIECCE U MpeXkJae Bcero npu padoTe ¢ cylie-
CTBYIOIIMMH MPOEKTaMHU ropoja MoCKBBI B 001acTu 00pa3oBaHUs, CPeIu KOTO-
PBIX OCHOBHOE MecTo 3aHuMaeT rmpoekt MOIII.

Ha ceroausimHuii 1eHp HAKOILJIEH 3HAYUTEINBbHBIN OMBIT MO MOATOTOBKE Meaa-
rOroB B o0yacT H(pOpMaTH3amu oopazoBanus (cM. Tpynsl AWM. Azesuua, C.I'. I'pu-
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ropeeBa, B.B. I'punmikyna, O.}0. 3acnaBckoil), paccCMOTPEHbI pa3In4HbIE aclek-
Thl ¥ NOAXO/b! K MPO(ECCHOHANBHOM MOArOTOBKE yUUTeNel ¢ aKIEHTOM Ha pa3-
Butre UKT-komnerenimii. OqHako B HAyYHBIX UCCIEIOBAHUSX HE paccMaTpuBal-
cs Bompoc 00 HCmoiab30BaHuK pecypcoB mnpoekta MOII yuurensmu, padoratro-
IIMMH TI0 IporpaMMaM MexayHapoIHOTo OakanaBpuaTta.

Ilenp uccrnenoBaHus — MPEUIOKUTh IPOrPAMMY COBEPILIEHCTBOBAHMS IOJ-
TOTOBKH I€Aaroros MKoJa ropoga MockBbl, paboTaronux mo nporpammam Mex-
JTYHapOJHOro OakajgaBpuara, HapaBJIEHHYIO Ha Pa3BUTHE HABBIKOB pabOTHI C MPOEK-
ToM MOII.

OOBEKT uccineoBaHusl — MOJATOTOBKA IMEaroroB B 00yiacTu nHpopMaTu3a-
1K 00pa30BaAHHUS.

[Tpenmert uccnenoBanus — pa3BUTHE y MEJAroroB MIKOJI ropoaa MoCKBBI, pa-
OoTaroImuUX Mo mporpamMmme MexayHapoaHOro OakanaBpuaTa, HaBBIKOB pabOTHI C
npoektom MOIII.

l'unores3a uccnenoBaHus: €CI B MIPOrpaMMy OOyYEHHs TeJaroroB MIKOJ To-
poaa MockBel, paboTaromux Mo nporpamMmmaMm MexayHapoaHoro OakajgaBpuata,
BKJIFOYUTH TEOPETUUECKUN U MPAKTUUECKUN MaTepual, YYUThIBAIOIUI crierudu-
Ky pa0OThl TaKMX MEAAroroB M HANpPABJIEHHBI Ha Pa3BUTHE HAaBBIKOB pabOTHI €
npoexktoM MBI, To 3TO OyAeT cnocoOCTBOBATH:

— COBEpILEHCTBOBAHUIO HABBIKOB IO CO3[aHHMIO 00pa30BaTEIbHBIX 3JIEKTPOH-
HbIX pecypcoB (O9P), B Tom uucine B npoexkre MOIII;

— Pa3BUTHIO MOTHBALIUH 110 TPUMEHEHUIO PECYPCOB MIPOEKTa B IIKOIaX Mex-
JyHapOJHOTo OaKkaiaBpHara.

B xone uccnenoBanust 66111 ¢(hOpMYITUPOBAHBI CIEIYIOIINE 3a1aUH:

1) onpenenuTh CyIHOCTD U CeNU(UKY MOArOTOBKH MEIAaroros MIKOJI ropoia
MockBbl, paboTaroLMX M0 IporpaMMaM MexayHapoJHOro OakagaBpuaTta;

2) onpenenuTh poib HHPOPMALMOHHBIX U TEJIEKOMMYHUKAITMOHHBIX TEXHO-
JOTUH B JIEATENILHOCTH Ielarora, paboTaromiero 1no nporpaMmam MexxayHapon-
HOTO OakanaBpHara;

3) u3yuuth cucteMy oOpa3oBaHus roposa MOCKBBI, CyIIECTBYOLIUE TOPOJI-
CKHE MPOEKTHI B 001acTH 00pa3oBaHus, B TOM yucie npoekt MOIII;

4) pa3paboTaTh MOJENIb COBEPLIEHCTBOBAHUS IOJATOTOBKU MEJAaroroB IIKOJI
ropoaa MockBbI, pabOTalOUIMX MO MporpaMmMaM MexayHapoJHOro OakaniaBpHa-
Ta, HAIIPABJICHHYIO Ha pa3BUTHE HABBIKOB pabOTHI ¢ mpoektoM MOIII;

5) copMyMpoOBaTh LENH, ONPEACITUTH COIEP>KaHKUE TIPOrPaMMBbI COBEPILIEHCTBO-
BaHUs MOJI'OTOBKHU IEJArOroB HIKOJI ropoaa MOCKBBI, paboTaroIUX MO MPOrpaMmaM
MesxayHapoaHoro 0akanaBpuara, B 006JacTu HHPOpPMAaTU3alul 00pa30BaHus;

6) MPOBECTH MEJAarorMuecKuii SKCIIEPUMEHT U IIPOAHAIU3UPOBAThH €0 pe-
3yJbTaTHI.

[TpodeccrnonanbHOE pa3BUTHE YUHUTENEH, paOOTAIONIMX IO MporpaMMaM Mexk-
JyHapoJHOTo OakanaBpHaTa, CTAHOBUTCS KIIOYEBBIM 3JIEMEHTOM COBEPIIEHCTBO-
BaHUs 00pa3zoBaTenbHON cucTeMbl. CeroHsl Takasi MOATOTOBKA BO3MOXKHA B TOM
qucie B MarucTpatype «MexayHapoaHblil OakaaBpuar: TeOpHUs U TEXHOJIOTHNY B
'AOY BO MITIV. [lockoneKy By3 (DyHKIIMOHUPYET B paMKaxX CUCTEMBI 00pa3oBa-
HUsI roposia MOCKBBI, B IpOrpamMMe MOATOTOBKH YUUTesel, paboTarouux no npo-
rpamMmmaM MexTyHapoIHOTO OakaiaBpuara, CJIeAyeT YASIUTh BHUMaHHE CyIIeCTBY-
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IOIIMM CTOJIMYHBIM MPOEKTaM B 00JIACTH 00pa30BaHus, KIIIOUEBBIM U3 KOTOPHIX Ha
CEroqHAIIHNN eHb aBisteTcas MOIII.

[Ipu sToM 1mIKOIBI MexmyHapoaHOTO OakanaBpuaTa UMEIOT CBOM OCOOEHHO-
CTH MOJITOTOBKU CTYJIEHTOB, @ IMEHHO: TPU CTYyIEHH MOATOTOBKH, OCOObIE Mpe-
METHBIE 00JIaCTH, HAJIMYKE TPAHCAUCUUIUIMHAPHBIX M MEKAUCIUIUIMHAPHBIX dJIEMEH-
TOB, paboTa ¢ MEPCOHANTBHBIMU U COLIMATILHBIMU MPOEKTAMHU, IIOCTPOEHHE YUeOHO-
ro Ipolecca ¢ y4eTOM KIIFOUEBBIX KOHUENIMHN U T. 1. AHAIU3UPYsI BOZMOKHOCTH
npoekta MOIII B pamkax ucciaeqoBaHusl, yAAIOCh BBIIBUTH BO3MOKHOCTH JAHHO-
r0o MpOeKTa Ui MeJaroroB, padoTaroIMmuX Mo mporpaMmaM MekIyHapoaHoro 6a-
kanaBpuarta. K HuM otHOCATCS:

1) ucnionwszoBanue rotoBeix ODP B MOIII Ha ypokax u BO BHEYpPOUHOIl Aes-
TEJIBHOCTH TIeIaroraMu, paboTaoIuMu Mo IporpamMmmam MexayHapoaHoro 6axa-
JaBpHUaTa;

2) pa3paboTka u ucmnojib3oBaHue coOCcTBeHHBIX ODP mist mpeameTHbIX 00-
nacrteil mkosn MexayHapogHoro 6akanaBpuaTa,

3) ucnonb3oBanue pecypcoB MOII it TpaHCAMCIUTLTMHAPHBIX HCCIICIOBAHNM;

4) pazpabotka coBmecTHOro OOP memarorom u yyammmcsi B XoJie paboThl HaJT
MIEPCOHAIBHBIM WJIM COLIMAJIBHBIM ITPOEKTOM;

5) BO3MOXKHOCTH pa3paboTku cucteMbl ODP memaroroMm wiv KOMaHIo# 1e-
JIaroroB, CBSI3AHHBIX KJIIOYEBBIMU KOHLEMLHSIMH MPOrpaMMbl MexayHapoaHOro
OakyaBpuara;

6) BO3MOXHOCTb CO3JaHUSI METANPEIMETHOTO YpOKa KOMaH I0¥ MeJaroro
HIKOJIBI MeXayHapoIHOTO OaKanaBpuaTa.

Bo3HukaeT He0OXOIUMOCTh B paMKax OJHOW M3 JUCLUUIUTUH MpoQeccHoHab-
HOM TOATOTOBKH IEIaroroB, paboTaloIMIMX MO IporpaMmaM MextyHapoaHoro O6aka-
JaBpHara, copMyIHpoBaTh TEMBI, 1000PAaTh TEOPETUUECKHM MaTepuan u paspa-
00TaTh cUCTEMY NMPAKTHUYECKUX padOT, HAMPABJICHHBIX HA Pa3BUTHE Y YKa3aHHBIX
MeIaroroB HaBBIKOB padoTHI ¢ mpoekToM MOIII.

Mertoasn! ucciaenoBanus. Ha ocHOBe aHanM3a MaTpuibl KOMIIETEHIUN B paM-
Kax HacCTOSILEro HMcciefoBaHus Oblia ompesesneHa aucuuiuinHa «CoBpeMeHHbIe
TEXHOJIOTMU 00Yy4eHMsD» [Tl KOPPEKTUPOBKH €€ cosiepKaHus. AHanu3 padboueil mpo-
rpamMMbl U (pOHA OLIEHOYHBIX CPEJCTB AUCHUIUIMHBI « COBpEMEHHbBIE TEXHOJIOTHUI
00y4YeHHs» MMO3BOJIWII BBISIBUTH HEOOXOAUMOCTh B (POPMUPOBAHUK HOBOTO COIEp-
YKaHUS JUCLUIUIMHBL, KOTOpOe ObUTO OBl OMOJIHEHO TEMaMH, CBSI3aHHBIMU C pa3iiny-
HBIMHU acCIEKTaMH MpUMEHEHUs pecypcoB npoekra MOII B mkonax MexayHapo-
HOro OakajiaBpHara, MOMCKOM T'OTOBBIX 00pa30BaTeIbHBIX AJIEKTPOHHBIX PECYPCOB
Ui yaeOHOHM U BHEY4YeOHOM paboThl, a Takke pa3paboTKON U MPUMEHEHHEM CO0-
CTBEHHBIX 00pa30BaTEIbHBIX AIEKTPOHHBIX PECYPCOB C YUETOM OCOOEHHOCTEH MOJI-
TOTOBKH B IIKOJIax MexXIyHapoqHOro OakaisaBpuara.

Pe3yabTaThl 1 00Cy:KIeHHEe. DKCIIEPUMEHT MpoBOoaMICS Ha O0aze MHcTUTy-
Ta nudposoro obpazosanus AOY BO MI'TIY.

Ha nepBom 3tane skcnepumenTa noTpedoBajIoch ONpEIeNnTh YPOBEHb Pa3BU-
THsI HABBIKOB 110 CO3JJAaHUIO0 00Pa30BaTEIbHBIX AIIEKTPOHHBIX PECYPCOB, B TOM UHUCIIE
B nipoekte MOIII, BbIsiBUTH MOTHBaIMIO K paboTe ¢ pecypcamu npoekta MOIII B
mKojigax MexayHapoaHoro OakanaBpuata. Pe3yabTaTsl JAHHOTO ATaria dKCIIEPUMEH-
Ta MpeAcTaBleHbl Ha puc. 1 u 2.
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10 9
9
8
7
. 5
5
4
3
2 1
1
0 [
Hu3Kui1 ypoBeHb CpepHuii ypoBeHb BbICOKMI1 ypoBEHb

Puc. 1. YpoBeHb pa3BuTusi HaBbIKOB Ucnosib3oBaHns O3P oo Hayana akcneprMeHTa
(B TOM Yncne B pamkax npoekta MILLI)

YpoBeHb MOTUBaL UM A0 HaYaNa IKCNepPUMEHTa

OTKpbliBaeT
BO3MOXHOCTH ANA
npogeccuoHanbHOro
passuUTUA

MNosblwaer
aBTOPMUTET B rNasax
YYEHUKOB U UX
poautenen

Mo3BonseT akTUBHO
pa3BsuBaTh HaBblKK B
obnactn UKT

Cnocobcrayer
MmaTepuanbHoMy
NOOLWPEHNIO

Cnocobcrayer
KapbepHOMy pocTy

Puc. 2. Pe3ynbTaTthl 06paboTKn aHKEeTbI A5 BbISBNIEHUA MOTUBALMOHHOW COCTaBNIAOLLIEN
K ncrnonsb3oBaHunio O3P [0 Havyana akcnepumMeHTa (B TOM yncne B MOLL)

Ha BTOpOM 3Tane skcriepuMeHTa ObUIO OPTaHU30BAHO U3yUEHHUE IUCIUILIH-
Hbl «COBpEMEHHBIE TEXHOJIOTHH 00yUEHUS.

ConeprxaHue TUCITUIUIMHBI B TEOPETHUECKON YacTH ObUIO JOTIOJIHEHO pasjie-
noM «Pecypebl npoekta MO B fesTenbHOCTH NeAarora, paboTaroIero mno mpo-
rpamMmmaM MexIyHapoqHoro OakajgaBpuaray, B MPaKTUUECKON YacTH CUCTEMOH TIIac-
TUYECKHUX PaboT:

1) or6op u ananuz ODP u3 6ubnuorexn MO nns npeameTHO# 06sacTu
OJIHOM M3 CTymneHeu nmporpammbl MexxayHapoaHoro 6akanaBpuaTa Ha BeiOop (PYP,
MYP, DP);

2) pazpabotka OOP B MOIII mist mpeaMeTHOM 00aCTH OAHON U3 CTYTICHEH
nporpamMmbl MextyHapoHoro 6akainaBpuara Ha Beioop (PYP, MYP, DP);
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3) coBmecTtHas pa3padotka cepur OOP B MOII 1o pa3HeIM peIMETHBIM 00-
JIacTM KOMaHI0i MeAaroroB MIKoJbl MeXIyHapoIHOro 6akaiaBpuaTa Ha OCHOBE
BBIOpAHHOM KITFOUEBOU KOHIICIIIUY;

4) moarotoBka cepun OOP B MOIII 1o BeIOpaHHON TpaHCIUCIUILIMHAPHON
TEME;

5) mOAroTOBKa METOIUYECKHX MATEpUajOB C MCIOJb30BaHUE BUPTYalIbHON
naboparopun MOIIL ms mpenmeTHBIX obnacTel mKoiabl MexayHapoJHoro Oaka-
JaBpuUara;

6) cozmaHue creHapusi MetanpeaMeTHoro ypoka B MOIIl megaroramu mikosb
Me:xnyHapoaHoro 6axkanaBpuarta;

7) coBmecTHas pazpabotka ¢ yuammmucs OOP B MDOIII B Xxoze BBITOIHEHUS
MEPCOHATBHOTO I COLIMATILHOTO MPOEKTA.

8

0

O B N W H» U1 O N O O

Hu3Kui1 ypoBeHb CpeaHuii ypoBeHb BbICOKMI1 ypoBeHb

Puc. 3. YpoBeHb pa3Bntns HaBblkOB MCNob30BaHns O3P no OKOHYaHUM SKCNEPUMEHTa
(B TOM Yncne B pamkax npoekta M3LL)

YpoBeHb MOTUBaLMU NO OKOHYAHUU IKCNEPUMEHTA

OTKpbIBaeT BO3MOXHOCTHU
LA NpodeccMoHanbHOro
passuTUA

16
14
13
MNosbiwaer
aBTOPUTET B rNasax
YY4EHUKOB U UX

MNo3BonAeT akTUBHO
pa3BuBaTb HaBblKU B

oN & O ® O

o obnactu UKT
poauTenei
CnocobcrayeT
v Cnocobcrayer
MaTepuanbHoOmy
KapbepHOMY pocTy
NooLpeHNnto

Puc. 4. Pe3synbTatbl 06pabOoTKM aHKETbI 419 BbISIBJIEHUS MOTUBALUWOHHOW COCTaBnsoLWen
K ncrnonb3oBaHmnio O3P No OKOHYaHUKM aKCnepuMeHTa (B TOM yncne B MOLL)
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Ha utoroBom stamne skcrnepuMeHTa CJeI0Balio ONpPEeIeTUTh YPOBEHb pa3BU-
THS HABBIKOB IO CO3/JaHHIO0 O00pa30BaTEIbHBIX AJIEKTPOHHBIX PECYpPCOB, B TOM
gucne B npoekte MOIII, BBIIBUTH MOTHBAIUIO K paboTe C pecypcamu MPOeKTa
MDBII B mikonax MexayHapoaHOTro O0akangaBpuaTa Mmocjie U3y4eHHUs TACIUTLTAHBI
«CoBpeMeHHbIE TEXHONOTHH 00ydeHwus». [lemaroram ObUIM TIPEIJIOKEHBI TE KE
caMble BOTIPOCHI, YTO W HA MIEPBOM JTare.

Pe3ynbrarsl JaHHOTO 3Tana SKCIEpUMEHTa MPeCTaBIeHbI Ha puc. 3 U 4.

CpaBHEHHE TTOTYYEHHBIX B OKCIIEPUMEHTE Pe3yIbTAaTOB MPEJACTABICHO HA
puc. S u 6.

10
9
9
8
8
7
7
6
5
5
4
3
2
1
1
o
0
Hu3kuit ypoBeHb CpeaHuit ypoBeHb BbICOKMIA ypOBEHb
M [0 Hayana aKcnepuMeHTa M0 OKOHYaHUM 3KCepuMeTa

Puc. 5. YpoBeHb pa3BuTUS HaBbIKOB MCnonb3oBaHua OOP fo Havana v No OKOHYaHUM SKCNeprMeHTa
(B TOM Yncne B pamkax npoekta M3ILL)

YpoBeHb MOTUBALMMU A0 HAYaNa IKCNEPUMEHTA U NO OKOHYAHUU
3KCnepumeHTa
OTKpbiBaeT
BO3MOXHOCTU ANA
npodeccuoHanbHoro
passuTUA
16
14
1
Mosblwaer aBTopuUTeT B 8 Mo3BonAeT akTUBHO
rnasax y4eHUKOoB 1 Ux ) pa3BMBaTb HaBbIKK B
~ 4
poauteneu obnactu UKT
2
0
CnocobcTayet
v CnocobcreyeT
martepuanbHoOMy HApLEPHOMY POCTY
NOOLPEHUID
=/10 Ha4aNa 3KCNepuMeHTa =10 OKOH4Y3aHUW IKCNEPUMEHTA

Puc. 6. CpaBHeHe pe3ynbTatoB 06paboTKM aHKETbI 419 BbIBIEHWUS MOTUBALIMOHHON COCTaBNSIOLLEN
K ucnons3osaHunio OOP fo Havana 1 No OKOH4YaHWM 3KCNepuMeHTa (B ToM yucne 8 MOLL)
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[IpencraBneHHble B AMarpaMMax JaHHBIE MTO3BOJISIOT CIENATh BBIBOJ O TOM,
YTO W3y4YEeHUE BO3MOXKHOCTEH pecypcoB mpoekTa «MOCKOBCKas NIEKTPOHHAsS IIKO-
Ja» TmegaroraMmu, paboTaoIUMHU 110 TIporpaMMaM MeXayHapoIHOTo OakanaBpHa-
Ta, TO €CTh MU3MEHEHHE cofepX aHus AUCUUIUIMHBI «COBpEMEHHBbIE TEXHOJOTHHU
00y4YeHHs» B CTOPOHY JOTOJHEHUS €€ TEOPETHUECKUM U MPAKTHUYECKUM MaTepu-
aJioM, TIOCBSIIIICHHBIM BOIIPOCaM TMOKCKa, oTOopa u aHainuza ODP B MOIII, paspa-
6otkoii coOctBeHHBIX OOP B MOIII, B TOM uncie B paMKax HMpeIMETHBIX 00Jia-
cTeil MexayHapoaHoro OakajnaBpHUTara, TPAHCAUCHMILUIMHAPHBIX TEM U KIIHOYe-
BBIX KOHIICTIUH | T. [., TO3BOJISIET UM OTKPBITH JIJIsl C€0s1 BO3SMOXHOCTH JUISI TIPO-
(heccOHaTBLHOTO PAa3BUTHSI, COBEPIIEHCTBOBATh HaBBIKK B oOmactu MKT, moxet
CIOCOOCTBOBATh KapbepPHOMY POCTY. DTH MOKA3aTeId MOTUBAIIMH HE3HAUUTEIBHO
W3MEHUJIUCH B CTOPOHY YBEJIMUEHUS.

3axmouenue. [Ipeanonoxxenue o ToM, 4TO BKIIIOYEHHE B MporpaMmy o0y-
YeHHsl MeJaroroB MKoJ ropojga MockBbl, paboTaronux no nporpammam Mexmay-
HapoaHOro OakagaBpuaTa, TEOPETHYECKOTO U MPAKTHUECKOT0 MaTepHasa, YUUThI-
BaromIero crenuduky ux padoThl M HAMPABJICHHOTO HAa Pa3BUTHE HABBIKOB PAaOOTHI
¢ mpoektoM MDIII, OGyzner cnocoOCTBOBAaTh COBEPILEHCTBOBAHMIO HABBIKOB IO CO-
3IaHUI0 00pPa30BaATEIHLHBIX AJIEKTPOHHBIX PECYpcoB (B ToM yucie B mpoekte MOII)
U Pa3BUTUIO MOTHBAIMH 10 MPUMEHEHHUIO PECYpPCOB MPOEKTa B IIKOJIAaX MexmIy-
HapoJHoro 6akajgaBpuara, MOJIYYUIIO CBOE MOATBEPKICHHUE.
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Approaches to improving the training of teachers
working under the International Baccalaureate programs
in the field of education informatization

Svetlana A. Bazhenova

Moscow City University
29 Sheremetyevskaya St, Moscow, 127521, Russian Federation

Abstract. Problem and goal. The article is devoted to studying the possibilities of working
with the Moscow Electronic School project. The goal was to develop programs to improve
the training of teachers in Moscow schools. This goal required to design a model for improving
the training of teachers working under the International Baccalaureate programs in the field of
education informatization, to develop the content of teacher training, to organize and conduct
such training, based on an active study of the possibilities of the Moscow Electronic School
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project for teachers of International Baccalaureate schools, as well as evaluate the effective-
ness of the proposed training program.

Methodology. In the course of the study, a set of methods was used: analysis of norma-
tive documents related to the professional training of teachers, study of literature, including
those presented by the International Baccalaureate Organization (IBO), search and analysis of
the resources of the Moscow Electronic School project library, study of the experience of us-
ing services in the system education of the city of Moscow, a pedagogical experiment.

Results. The article presents a fragment of a pedagogical experiment to improve the training
of teachers working under the International Baccalaureate programs, aimed at developing skills
in working with the Moscow Electronic School project. The study confirmed the relevance of
the problem, which consists in the need to improve the training of teachers in Moscow schools
working under the International Baccalaureate programs in the field of education informatiza-
tion, including in the field of work with the resources of the Moscow Electronic School project.
The results of the study allowed to find approaches to solving the identified problem.

Conclusion. It is proposed to supplement the content of the discipline “Modern Teaching
Technologies” in the framework of the master’s training of teachers working under the Inter-
national Baccalaureate programs, with topics related to studying the resources of the Moscow
Electronic School project in the activities of a teacher working under the International Bacca-
laureate programs, as well as a system of practical work that takes into account the specifics
of the International Baccalaureate school.

Key words: informatization of education, International Baccalaureate, Moscow Elec-
tronic School, educational electronic resources
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To commemorate
the 75" anniversary of Victory in the World War II:
how has digitalization changed our attitude to history

Olga V. Lvova

Moscow City University
29 Sheremetyevskaya St, Moscow, 127521, Russian Federation

Abstract. Problem and goal. The actual problem of digitalization means, degree and
consequences of influence on fostering public and personal opinion in society is considered in
the article. The purpose of the study was to show that digitalization is qualitatively changing
some aspects of social life.

Methodology. Determination of digitalization means, degree and consequences of influence
on some aspects of social life was carried out by analysis of work results of some sites/portals
devoted to events of World War II.

Results. Digitalization nowadays is a process being quickly spread all around the world.
It covers a wide range of human activities: business, industry, agriculture, education, healthcare,
culture and social life. The process being very new, complex and challenging demands develo-
ping of a high (state) level strategy such as “Industrie 4.0” — one of ten projects for State
Hi-Tech Strategy of Germany up 2020 or “Digital Economy of the Russian Federation”.
Moreover it becomes obvious that digitalization influences not only “production” but also
society. In 2016 Japan released concept “Society 5.0” — a large plan of social transformations.
Interesting and remarkable results in fostering some aspects of social life were also reached in
the Russian Federation during preparation of Great Victory 75" anniversary celebration.

Conclusion. It is demonstrated that massive digitalization of personal archives (photos,
documents, family/participant of events stories, eyewitness accounts) as well as access to ar-
chived data of state institutions and possibility to translate all information for free has fostered
qualitatively new personal and social attitude to remarkable historical events.

Key words: digitalization, historical events, World War II, 75" anniversary of the Vic-
tory in the WWII, social life

Problem statement. According to definition given by Gartner (world known
research and advisory company in the field of information technologies market),
“digitalization is the use of digital technologies to change a business model and
provide new revenue and value-producing opportunities; it is the process of moving
to a digital business™ [14].

© Lvova O.V., 2020
This work is licensed under a Creative Commons Attribution 4.0 International License
sv https://creativecommons.org/licenses/by/4.0/
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Digitalization is the introduction of digital technologies in various spheres
of life to improve its quality and develop the economy. It helps to perform routine
tasks and make decisions without human intervention. Digitalization supplies availa-
bility and effective promotion of products and services, transparency of economic
operations and their monitoring. Because of labour productivity growth it pro-
vides increase in quality of life by better meeting needs. In 2011, the concept of
industrial development “Industry 4.0” was developed first in Germany [15]. Since
2014, it has been put into practice as part of the digitalization of the economy,
the state actively supports this initiative, seeking to involve small and medium-
sized companies in its implementation, along with large businesses, and at the same
time using it to increase the attractiveness and competitiveness of the German
economic and political space.

One of the directions of standard policy was the development of internation-
al cooperation within the framework of “Industry 4.0”, including with the United
States, France, and Japan (in the context of similar national initiatives). Digital
technologies are important for culture, leisure and tourism because it makes it more
accessible. As an impact tool, it allows to create advertisements and effectively
promote them to the target audience. As a research tool, it helps to analyze and
model public opinion.

In 2016, Japan shared with the world a large plan for social transformation —
the concept of “Society 5.0” [13]. And if German “Industry 4.0” is a kind of “smart
business”, then “Society 5.0” is a “super-smart society”. The program is aimed at
digitalization at all levels of Japanese society and the digital transformation of
society itself. An important role in the development of the concept is played by
the Internet of things, artificial intelligence, VR/AR, Big Data (Analytics), and so
on. Meanwhile pretty bold and very far-reaching: is “the wall of social acceptance”
the most society-related aspect of all in the programme. Meaning that digitaliza-
tion is not only a new technology in people’s lives it results in very remarkable
transformations in life of society and different humanitarian areas.

A good example is digital history. That is a scientific field within history re-
lated to the use of digital media and technologies, quantitative methods, and data
science methods for analyzing, organizing, and visualizing historical sources and
historical information and in general three-dimensional modeling of historical and
cultural heritage, virtual museums and digital collections, digital editions of his-
torical sources. At first it includes:

— historical information systems and databases;

— analysis and digital editions of historical texts.

Thanks to the digital history users have broad access to a variety of histori-
cal knowledge on the Internet:

—experience of Russian and foreign scientists in introduction of digital tech-
nologies in historical science and historical education;

—exchange of research results in the field of historical innovation and digital
history;

— discussion of the problems of using digital media and tools in the practice
of historical research, in the tasks of presentation and visualization;

—development of recommendations for the further development of digital history.
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The main trends of which now are:

— visualization of historical data;

— historical cinema in the digital;

— the reflection of history in video games;

— historical communities in social networks;

— digital technologies in historical education and educational activities;

— history in cyberspace;

— digital technology in the service of historians;

— digitalization of historical science and historical education;

— the creation of computer databases of history;

— the digitization of historical sources of documents;

— online presentations of historical material;

— electronic resources in historical research;

— historical portals and sites.

Digitalization in a broad sense can be considered as a trend of effective global
development only if the digital transformation of information meets the following
requirements:

— it covers production, business, science, social sphere and ordinary life of
citizens;

— it is accompanied only by the effective use of its results;

— its results are available to users of the transformed information;

— its results are used not only by specialists, but also by ordinary citizens;

— users of digital information have skills to work with it.

Having its own national programme of digitalization the Russian Federation
proceeds in the area.

So the main prerequisite for digitalization in the ordinary life of citizens can
be attributed to the use of personal computers and the Internet information and
telecommunications network. Although the level of their use in Russia is lower
than in Europe, and there is a serious gap in digital skills among certain groups of
the population, the data presented below confirm the positive dynamics of digitali-
zation of the processes of ordinary life of citizens. Thus, in 2016, the share of
Russian residents using broadband Internet access was 18.77 %. At the same time,
there were 159.95 mobile phones per 100 people, and 71.29 people out of 100 people
used mobile Internet access.

The average Internet speed in Russia has increased by 29 % over the past
year (to 12.2 Mbit/s), which is why Russia is on par with France, Italy and Greece
in this indicator [2]. Let us consider social effect of digital technologies on society
taking some trends in preparing celebration of the 75" anniversary of the Great
Victory as an example. Some digital projects were launched to commemorate
the 75" anniversary of the Great Victory (in the World War II and Great Patriotic
War for the Soviet Union and Russian people). Let us consider five of them.

1. “OBD Memorial” a digital United Data Bank (OBD) [7] was founded in
2007 and containing information on died or missing during the Great Patriotic War
and in the post-war period defenders of Motherland. The title page of the English
version for “OBD Memorial” is presented in Figure 1. At the website it’s possible
to find information about the rank of the dead person, the military unit where he/she
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served, date and cause of death (killed in action, died of wounds, missing in ac-
tion) and burial place. Besides, the website provides access to the scan copies of all
processed source documents, which contain information about a person.

These documents allow a precise identification of the dead or missing mili-
tary man.

According to statistics for the period from 21.02.2007 to 31.01.2010,
there were 4.8 million requests to the Internet resource of the “OBD Memorial”
(1.8 million different visitors) from 177 countries, 9956 cities. In January 2010,
on average, 6.5 thousand visits per day. In 2010, it was planned to both increase
the volume of OBD and improve the software. The main scope of documents are
the reports of combat units on irrecoverable losses, other archival documents,
which contain casualty updates and clarifications (death notifications, documents
from hospitals and medical battalions, trophy cards of Soviet prisoners of war
etc.), as well as the passports of the burials of the Soviet soldiers and officers.

Help Bookmarks RU Sign in

United open access data bank “Memorial” is a bank of personal information about

the defenders of the Fatherland, killed in action, dead and reported missing
— Hm"H'HL during the Great Patriotic War and in the post-war period. Read more

DOCUMENTS ABOUT DIED OF WOUNDS
» '3 i

Search (only Russian)

Last Name First Name Patronymic

Year/Date of birth Military rank

Prdoaod Advanced Search

Figure 1. English version of the site “OBD Memorial”

The contents for the United Data Bank were received from the official archival
documents, stored in the Central Archive of the Ministry of Defence of the Russian
Federation, Central Navy Archive of the Ministry of Defence of the Russian Fede-
ration, State Military Archive of Russia, State Archive of the Russian Federation
and its regional branches, the Ministry of Defence of the Russian Federation Agency
for perpetuating the memory of the defenders of the Motherland. Rear Services of
the Armed Forces of the Russian Federation (Military Memorial Center of the Armed
Forces of the Russian Federation) have done a tremendous work, unique in scope,
technology and timing, which results in the creation of a global information sys-
tem unrivaled throughout the world.
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2. “Feat of People in the Great Patriotic War 1941-1945” (Podvig Naroda) [11],
includes the following sections: “People and awards”, “Award documents”, “Geo-
graphy of War”. The site was launched in April 2010. The title page for the site is
presented in Figure 2. Completion of work on filling the data bank was planned
for December 2012. As of September 28, 2012, the data bank contains informa-
tion about 12,670,837 awards among them 5,88 million of non-handed awards of
8,33 listed in the Decrees of the Supreme Soviet of the Presidium of the USSR
and presents a unique public information resource. This digital bank was designed
for establishing the fate of relatives who took part in the Great Patriotic War.
It also helps find information about awards and get acquainted with the original
archival documents containing information about the participants of the war and
the course of the war: reports on the dead and missing, award lists, logs of combat
operations. Digitalization of these data as well as the awards lists and orders after
1946 is one of the priority tasks of the project.

HOBOEB 2018 T.

JOKYMEHTbBI HA

o —

OTKPLIT HOBBLIA NOPTAN AOKYMEHTOB BTOPO# MMPOBO#H BOHHBI «[laMATL Haponas

ANEKTPOHHBIM BAHK JJOKYMEHTOB «NOABUI™ HAPOLA B BE/TMKOW
OTEYECTBEHHOW BOMHE 1941-1945T .»

NOAKM M HarpaXaeHua HarpaaHble JOKYMEHTb! leorpadua BOHHBI

Figure 2. Title page of the site “Feat of People”

3. “Pamyat Naroda” (Memory of People) [8] portal combining databases of
projects previously implemented by the Ministry of Defense of the Russian Fede-
ration about the World War II “OBD Memorial” and “Feat of People” and con-
taining also information about the losses and awards of soldiers and officers of
the World War I was launched in 2015. The title page for the site is presented in
Figure 3. The main objective of the project is to provide users with access to
the most complete information on the participants in the Great Patriotic War through
new interactive tools and the development of such united data banks as “Memori-
al” and “Feat of People in the Great Patriotic War 1941-1945”. The project has
for the first time digitized and put on the Internet 425 thousand archival docu-
ments of the fronts, armies and other formations of the Red Army.

These are the original documents of the battle actions, orders, command re-
ports, operational descriptions of the combat situation. This the most complete and
unparalleled information resource about the World War II to date contains more
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than 425 thousand documents of armies and fronts about 216 combat operations.
Every year millions of users from all over the world search for relatives on the por-
tal “Memory of People”. The peak of activity falls on the May holidays: during
this period, the portal is visited by more than a million users daily (about 1000
per minute).

NAMATH - i W
X wv. HAPOLOA FEPOM BOMHLI  BOEBGLIE OMEPALLUM  BOMHCKMWE 3AXOPOHEHMA BOMHCKME YACTH  AOKYMEHTBLI YACTEM  MCTOPMM NONL3OBATENEM

P 19411945

Mouck pokymenToB o leposax BoiiHbl

L)

% Jlna pasmelleHun oTtorpadmu ceoero fepon B ranepee «flopora naMaTH»
MnasHoro xpama BoopyxerHsix Cun Pocoum, nepeiaure Ha crpanmuy lepos
H BOCNONL3YHTECK GaHHepoM — «[lo6asuTe doTorpadmio repos»

@ 0 sosmoxHocTAX noprana «[lamaTe Hapopa»

Ony6aukoeaHo 48 ucropui
o leposx BoiHBI

Hoeoe 6 2019 2.

1 MAH. vossix 3anucei

C MHpOpMauMeH o NorHowmnx,

BOE@HHOMNeHHbIX, MecTax Cﬂy}Ksbl

Trasyu Aerme Mropesis

Figure 3. Title page of the site “Memory of People”

Only in the first months of 2015, more than 15 million pages of documents
regarding the exploits and losses were copied to personal archives from the “Me-
mory of People” portal. Only in 2019 were added 60 thousand cases with docu-
ments of units and maps of military operations 1 million new records with infor-
mation about the dead, prisoners of war, places of service. More than 4 million
pages of lists of personnel spare rifle units and cards of the deceased from the file
of injuries.

The new section “User stories” contains stories and memories of people
whose lives were affected by the war of 1941-1945. In the “Combat operations”
section, the “timeline” tool (a new ICT tool) has been added to quickly search
for combat operations in the period you are interested in. In 2008 it was awarded
the award CNews AWARDS as the most socially significant IT project.

4. “Doroga Pamyati” (Memory Road) [12] is a unique multimedia project
launched in January, 2020 as a public unified database about each participant of
the Great Patriotic War. The title page for the site is presented in Figure 4. “Memory
Road” is a resource that is constantly updated with new information and photos,
as well as an interactive platform for creating family history. In the personal ac-
counts of users, it is possible to place the family history and ancestor’s feat, addi-
tions and clarifications of current data on defenders of the Motherland. The pro-
ject is designed to unite compatriots with the idea of perpetuating all participants
in the war, preserving the historical past, developing patriotism, and military glory
of Russia, and is timed to the 75" anniversary of the Great Victory.

5. TV project “Pomnim kazhdogo” (Remember Everyone) of TV channel
“Russia 24” [10]. It was organized in cooperation with the Office of the Ministry
of Defense of the Russian Federation on perpetuating of memory of victims at de-
fense of Motherland and the Internet portal of documents on the World War II
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“Memory of People”. The screenshot of Memory Board at “Russia 24” channel is
presented in Figure 5. From February 23 to May 8, 2020, the channel will show
a digital Memory Board every day live. For 76 days, the names of 12,677,857 fighters
will appear on the screen around the clock: 121,400 names per day, 6,070 per hour,
100 per minute.

Doporn waminen

Sororpadus [epoes
Bemuroit OTeuecTBeHHOH BORHEL

5 =
A

oreun AdaHacuil

0apymen0 Pomoy

021 867

MuLLaHOB KOHCTaHTUH

Figure 4. Title page of the site “Memory Road”
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" LHaiimep K.B.

Figure 5. Screenshot of Memory Board at “Russia 24” channel

The digital Memory Board will be implemented thanks to a special hardware
and software package. It integrates the database-real surnames, first names, patro-
nymics, titles and positions of fighters — into the graphic design of the TV channel.

Methods of research. Analysis of work results of some sites/portals devoted
to events of World War II and their influence on some aspects of social life.
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Results and discussion. First of all, it should be noted that the projects pre-
sented in this article are not the only ones on this topic other being presented as
well. Such as monuments [9], memories of participants in the war [3], family ar-
chive photos of the war and post war period [6]. All of them are aimed to creating
online database of participants in the war to immortalize the memory of these people
not only in hearts but also in electronic form — not subjected to the breath of time
and accessible to everyone in Russia and abroad.

The projects have Russian and English versions meaning that with the help
of e-translators the information from any database becomes accessible and under-
standable all over the world.

Chosen projects (except the 5™) are not a private initiative. The work was
started in accordance with the list of instructions of the President of the Russian
Federation dated April 23, 2003 no. PR-698 “On the organization of military me-
morial work in the Russian Federation” and decree of January 22, 2006 no. 37
“Issues of perpetuating the memory of those who died in the defense of the Moth-
erland” [3] showing great support of the projects by the government due to their
social importance. Moreover only combined efforts of the state, public organiza-
tions, scientific and technical companies allowed launching of the projects [4; 5].

On one hand the implementation of such a project requires the construction
of a multi-stage chain for collecting, verifying, digitizing paper arrays counting mil-
lions of pages, loading data into a powerful search engine, providing global multi-
user access to the documents on the other hand every person who participated in
its creation feels a special responsibility for the fact that every mistake can funda-
mentally change the fate of a soldier. A good example is digitalization of Central
Archive of Defense Ministry documents, totaling about 19 million sheets. Special-
ly for the task planetary scanners to cope with easily damaged documents (without
contact with the object being scanned while scanning) were developed.

But because of the fact that the documents are 70 years old, machine text
recognition did not cope with the task, allowing about 50% of errors. To solve this
problem, 5,000 operators were involved at home, and to minimize their errors,
each document was recognized by two operators, and if their results matched after
machine verification, the data was entered in the database. Nowadays works on
the replenishment of the database continue due to the participation of plain people
supporting different information about their relatives having participated in the World
War II. To date, no country in the world has this kind of data bank concerning its
trend, dimensions and first of all social importance.

One can easily see that projects are developing not only inside (for example,
it is planning to replenish “OBD Memorial” with information about the dead and
missing soldiers during other military conflicts of the XX century, which is stored
in the archives of the Russian Federation) but also they give start to another pro-
jects. For example, clarification of the information about specific individuals and
combination of records from different sources relating to one same person as well
as users feedback system promoted start of another more expanded data bank “Podvig
naroda” (Feat of People) which in its turn leads to launch in 2015 of the portal
“Pamyat naroda” (Memory of People) which combines databases of projects pre-
viously implemented by the Ministry of Defense of the Russian Federation about
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the World War II “ OBD Memorial” and “Feat of People”, and also contains infor-
mation about the losses and awards of soldiers and officers of the World War I.

Thanks to the information resource, archival documents about the heroes of
the Great Patriotic War have become available to users from any country. More-
over on the basis of documents and data published on the portal, patriotic actions
such as TV project “Remember Everyone” of TV channel “Russia 24, social
movement “Immortal Regiment” is developing.

1ENG I CH B8 (800) 707-01-07 ! [
Br.- MNr.: ¢ 10:00 o 17:00 NOUCK
e MNAPK «MATPUOT» B e =
BOEHHO-MATPMOTHUYECKMA NAPK KYNBTYPH M OTABIXA M2 BaomioR 06 Kiroems Smner
BOOPYXKEHHBIX CHN POCCHACKOR QENEPALLAK n_ru R ke I i -

O NAPKE ADULLA HOBOCTH OBEBEKTbI YCNYru NATPWUOT 3KCNO KOHTAKTBI B

Figure 6. Plan of Memorial Park “Patriot”

The “Road of Memory” will continue in the form of the largest monument
with the names and portraits of the heroes of the Great Patriotic War on the terri-
tory of the Military-Patriotic Park of Culture and Recreation “Patriot” (Figure 6),
where the main temple of the Armed Forces of the Russian Federation is being
built. A memorial road will be built to the temple complex — a memorial that me-
morializes millions of names of war participants who fought for their Motherland.
Being a multimedia project with high level of digitalization and application of dif-
ferent ICT technologies it helps to save forever personal records, supplemented
with portraits in the hearts of compatriots and descendants thus developing con-
cept of “super smart society”.

Conclusion. Analysis of the Russian Federation projects related to the World
War II resulted in the following:

— digitalization including new ways of transmitting and presenting informa-
tion, as well as the widespread availability of online translators makes it possible
to involve the population in the project on a completely different huge scale;

— feedback, which is widely used thanks to ICT, plays a large, if not decisive
role in the development of large-scale (in the case, nationwide) projects;

—new technologies creates unique opportunities to save forever information
about historical events (archival documents, including photos, videos, and eyewit-
ness memories).

Projects launched as virtual ones in “super smart society” give start to real
large scale acts of humanistic orientation.
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B o3HameHOoBaHue
75-1 ropoBwuHbl MNoGeabl Bo BTopoit MnpoBoii BolHe:
Kak umdppoBu3aumsa MeHseT Halle OTHOLUEeHUEe K UCTOpUmn

O.B. JIbBoBa

MOCKOBCKHI TOPOJICKON MEeIaroruuecKuii yHUBEPCUTET
Poccuiickas @edepayus, 127521, Mocksa, ya. [llepememvesckas, 29

AnHoTauus. /lpobnema u yenb. B cTaThe pacCMOTPEHBI aKTyaJIbHbIE BOMPOCHI BIMSHUSA
CpEJICTB, CTEIICHH U MOCTEACTBUI NU(POBU3ALMU HA POPMUpPOBaHUE OOIICCTBEHHOTO MHEHHS
U JTUYHBIX BO33pEHHH B colyMe. Llenp omucanHoro necienoBanus — J0Ka3aTh, YTO OUPPO-
BH3aIMsI KAYECTBEHHO U3MEHSIET HEKOTOPHIE aCIIEKTHI O0MIECTBEHHOH JKU3HH.

Memooonoeus. BeisBieHNE BIUSHYSI CPEICTB, CTEIIEHU U MOCIEACTBUN TUPPOBU3AINH
Ha HEKOTOPBIE aCIEKTHI KH3HU 00IIecTBa OBLIO OCYIIECTBICHO C IMIOMOIIBIO PACCMOTPECHHUS
pe3yIaBTATOB pabOTHl HEKOTOPHIX CAHTOB/MOPTANIOB, IIOCBSIIICHHBIX COOBITUSM BTOpoit Mupo-
BOM BOMHBI.

Pesynvmamut. B HacTosee BpeMs 1u(pOBU3ALINS SBISIETCS OYPHO PAaCcTIpOCTPAHSIONINM-
sl IO BceMy Mupy npoueccoM. OHa 0XBaThIBa€T MHOTME 00JIaCTH YEIOBEUECKOH AesTeabHO-
CTH: OM3HEC, MPOMBILUIEHHOCTD, CENIbCKOE XO3AHCTBO, 00pa30BaHuUE, 31PaBOOXpaHEHHE, KyJIbTY-
Py ¥ OOIIECTBEHHYIO XU3Hb. Byayun aGCcONOTHO HOBBIM, CIIOKHBIM M HEOPAMHAPHBIM, JaH-
HBI TIporiece TpeOyeT cTpaTerui, pa3padaThiBaeMbIX HA CAMOM BBICOKOM (TOCYIapCTBEHHOM )
ypoBHe, Takux kak Industrie 4.0, oauH U3 1ECATH NPOEKTOB rOCYNapCTBEHHON CTPATErHH BbI-
cokux TexHojoruit I'epmannn Ha nepuon mo 2020 r., mm «ludposas skoHomuka Poccuii-
ckoit deneparmmy». bonee Toro, CTaHOBUTCSI OUEBUAHBIM, UTO IH(POBU3ALIIS BIMSIET HE TOIBKO
Ha «IPOM3BOJCTBEHHYIO cepy», HO U Ha obmmecTBo. B 2016 1. SInoHus BRIABUHYJIA KOHIICTI-
o Society 5.0 — MacIITaOHBIHA MIaH COIMANTBHBIX IIpeoOpa3oBaHuid. MIHTEpecHbIe 1 3HAYNMBbIE
pe3yIbpTaTH B (POPMUPOBAHUH HEKOTOPHIX ACIECKTOB JKU3HHU 0O0IIEeCTBa OBUINM TAaKKe TOCTHT-
HyThl B Poccuiickoit denepannii B paMKax MOATOTOBKH K Mpa3aHOBaHUIO 75-netus Benukoit
[Tobensr.

3axnouenue. IlokazaHo, yTo mMUpOKOMacIITaOHas U(POBHU3AINS JIHIYHBIX aPXUBOB
(poTorpaduu, TOKYMEHTHI, paccKa3bl O COOBITHSIX MX YYACTHHKOB WIIM UX ONHM3KUX, CBHIE-
TENbCTBA OUEBULIEB), a TaKXKe JOCTYI K JaHHBIM apXHWBOB T'OCYJApCTBEHHBIX YUPEKICHUH,
HapAIy ¢ BOBMOXKHOCTBIO OECIIIATHOTO MIEpeBO/Ia MPAKTUYESCKH Ha BCE SI3BIKM MUPa, CHOpMHU-
pOBaIM KA4ECTBEHHO HOBOE JIMYHOE M OOIIECTBEHHOE OTHOIICHHE K 3HAYHMBIM UCTOpUYE-
CKUM COOBITHSIM.

KaroueBsble cioBa: nndposusanusi, uctopuiaeckue codstust, Bropas Muposas Boii-
Ha, 75-s1 rogoBirHa nodens B BOB, u3Hb 00mecTsa
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Development of ICT competence in high school students
when teaching physics using digital laboratories
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Abstract. Problem and goal. Currently, to school education in Russia is given a lot of
attention, both from state structures and from the Ministry of Education of the Russian Federa-
tion. Federal State Educational Standards of secondary general education of the Russian Fede-
ration define high requirements for the level of training of schoolchildren. In modern condi-
tions of the information society, the school education system is designed to prepare students
who form a fundamental system of subject knowledge in school disciplines, develop active,
creative, critical, analytical thinking, and ICT competence. Today, those students success-
fully study at higher educational institutions in the educational process which are widely
used information and communication technologies, self-learning and shaping system of
fundamental knowledge in university disciplines which are based on modern achievements
of world science.

Methodology. The development of ICT competence in high school students in teaching
physics will depend on success rate of: improving the goals, objectives and content of teaching
physics using digital laboratories together with educational Internet resources; implementing
didactic principles of teaching physics using digital laboratories together with educational Inter-
net resources, as well as forms, methods and tools for teaching physics using digital laborato-
ries together with educational Internet resources.

Results. At laboratory workshops in physics in the conditions of using digital laborato-
ries together with educational Internet resources, high school students acquire the skills to apply
modern computer technologies. High school students gain experience in analyzing the results
of experiments on various physical processes and phenomena using digital laboratories to-
gether with educational Internet resources. High school students acquire in-depth knowledge
not only of subject knowledge in physics, but also of the potential of digital laboratories and
information technologies. Such knowledge, skills and abilities allow high school students to
develop ICT competence.

Conclusion. Developed in the process of teaching physics in the conditions of joint use
of digital laboratories and educational Internet resources, ICT competence will allow high school
students to be a successful student after graduation, entering a higher educational institution.

Key words: teaching physics to high school students, digital laboratories, educational
electronic resources, ICT competence

© Kornilov V.S., Khanina [.A., 2020
This work is licensed under a Creative Commons Attribution 4.0 International License
sv https://creativecommons.org/licenses/by/4.0/
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Problem statement. One of the fundamental school disciplines is physics,
which is widely used in teaching information technology (see, for example, [3; 9;
13; 17]). In the process of teaching physics to schoolchildren, goals and tasks are
implemented aimed at forming fundamental subject knowledge, developing crea-
tive abilities, acquiring skills and abilities to use information technologies to solve
educational problems, and other goals and tasks.

The scientific and methodological aspects of the use of information technology
in the teaching of physics to schoolchildren were devoted to their work by M.O. Ver-
khovtseva, E.V. Gerasimov, V.N. Davydov, A.l. Zabolotny, I.A. Zakharkin, N.Yu. Iva-
nova, O.V. Kuznetsova, N.P. Lytkina, M.A. Ogneva, V.G. Petrosyan, O.A. Pova-
lyaev, 1.Sh. Salikhov, E.A. Samoilova, N.Yu. Sokolova, E.P. Sukhankova, A.E. Tar-
chevsky, S.I. Telegin, L.V. Tishchenko, N.B. Fedorova, N.K. Hannanov, S.V. Kho-
menko, T.G. Yakovleva, and other authors (see, for example, [2; 4; 5; 7; 10; 12; 15]).

Currently, in teaching high school students physics, a variety of information
technologies are used. Among such information technologies, various digital la-
boratories are widely popular, the use of which makes it easier for high school
students to understand various physical phenomena. In addition, in digital labora-
tories, it’s possible quickly configure to a specific laboratory practice and imple-
ment visualization of the data obtained during the experiment. Digital laboratories
have convenient tools with which you can conduct various experiments, carry out
appropriate analysis, test hypotheses and other possibilities.

Obviously, the use of digital laboratories in conjunction with educational In-
ternet resources for teaching high school students physics requires the improve-
ment of goals, content, forms, methods and means of training, the implementation
of didactic principles of training using information technology.

Research methods. The use of digital laboratories in conjunction with edu-
cational Internet resources at laboratory workshops allows for interdisciplinary com-
munication. As a result, high school students quickly master subject knowledge in
physics.

Note some digital laboratories that are widely used in teaching physics to
schoolchildren.

Digital labs “L-micro”. These laboratories are designed to conduct a labora-
tory workshop in physics according to the scheme “two students — one computer”
or “one student — one computer”. Measurement tools are used comprehensively:
analog and digital devices, a computer measuring system based on digital labora-
tory sensors. Separate modules can be used to assemble various plants for the ex-
periment. The works included in the kit cover the topics studied in grade 10: “Me-
chanics”, “Molecular Physics”, “Thermodynamics”, “Electrodynamics”.

Digital laboratories “Archimedes”. The laboratories are designed to conduct
laboratory workshops in physics, chemistry, biology. These laboratories allow to
provide automated data collection and processing, as well as display all stages of
the experiment (instrument readings, tables, graphs). The experiments conducted
during the laboratory workshop can be saved in real time and reproduced syn-
chronously with their video recording. The wide range of sensors available makes
it possible to implement laboratory workshops on many topics of school courses
in physics, chemistry, and biology.
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Digital laboratories “Releon”. The laboratories are designed to conduct la-
boratory workshops in many school subjects, including physics. These laboratories
allow in the process of teaching physics to conduct not only laboratory experi-
ments, but also to conduct laboratory and practical exercises. In these laboratories,
direct connection of sensors to mobile tablets or computers is implemented,
the built-in memory of digital sensors can store up to 10 laboratory experiments,
it is possible to connect and disconnect sensors during a laboratory experiment
without interrupting it and losing the results

The works of such authors as V.N. Davydov, S.I. Eskova, A.l. Zabolotny,
0.V. Kuznetsova, M.A. Ogneva, M.A. Petrov, O.A. Povalyaev, N.Yu. Sokolova,
N.B. Fedorova, S.V. Khomenko, N.K. Khannanov, T.G. Yakovleva and other authors
are devoted to educational and methodological and scientific aspects of teaching
physics to schoolchildren using digital laboratories (see, for example, [4; 5; 7; 10;
12; 15]). The authors in their research pay attention to the organization of research
mini-projects using a digital laboratory in high school physics lessons; the possibili-
ties of using a digital laboratory for technical support of the choice of the subject of
research activities of schoolchildren within various conceptual systems of natural
sciences; the organization of experimental activities of schoolchildren in the con-
ditions of using digital laboratories; the organization of extracurricular activities
in physics in the main school with the use of a digital laboratory and other aspects.

Results and discussion. The methodological aspects of the development of
ICT competence of schoolchildren are devoted to the work of many authors, among
them: E.I. Bulin-Sokolova, V.F. Burmakina, V.E. Evdokimova, V.I. Kolesnikova,
A.A. Kuznetsov, E.S. Polat, T.A. Rudchenko, A.L. Semenov, I.N. Falina, E.V. Khar-
lova, E.N. Khokhlova, I.A. Nesterova and other authors (see, for example, [1; 6; §;
11; 16]).

In their research, the authors highlight such aspects of ICT competence of
schoolchildren as functional literacy in the field of information and communication
technologies; skillful use of digital technologies, communication tools for accessing
and managing information for solving educational tasks; understanding of the so-
cial significance of information and communication technologies, and other aspects.
As an example, we give the opinion of V.I. Kolesnikova, who believes that “ICT
competence is the ability of students to use information and communication tech-
nologies to access information, determine (identify) it, organize, process, evaluate,
and create/produce and transmit/distribute it, which is sufficient to successfully live
and work in an information society, in an economy that is based on knowledge” [8].

The joint use of digital laboratories and educational Internet resources in teaching
physics to high school students, which allows them not only to form a system of
fundamental subject knowledge, develop creative abilities, but also initiates the de-
velopment of their ICT competence [14]. These circumstances require the deve-
lopment of methodological approaches and guidelines for conducting such labora-
tory workshops; the development of educational sites that support such training.

Conclusion. By participating in laboratory workshops in physics, high school
students develop information culture, functional literacy in the field of digital
technologies, and become more aware of the importance of digital laboratories in
conducting laboratory physical experiments, thereby developing ICT competence.

148 EDUCATIONAL ELECTRONIC PUBLICATIONS AND RESOURCES



Kopuuios B.C., Xauuna U.A. Becmnuux PY/[H. Cepus: Ungpopmamusayus obpazosanus. 2020. T. 17. Ne 2. C. 146152

[1]

(9]

[10]

[11]

[12]

[13]

[14]

References

Bulin-Sokolova EI, Hohlova EN, Rudchenko TA, Semenov AL. Formirovanie IKT-
kompetentnosti mladshih shkol'nikov [Formation of ICT competence of primary school
children]: manual for teachers. Moscow: Prosveshchenie Publ.; 2012.

Verhovceva MO. Uchebnyj fizicheskij eksperiment s ispol’zovaniem sovremennogo oboru-
dovaniya kak sredstvo povysheniya effektivnosti uchebnogo processa [ Educational physical
experiment using modern equipment as a means of improving the effectiveness of the edu-
cational process): dissertation of the doctor of pedagogical sciences. Saint Petersburg; 2015.
Gel'fgat IM, Gendenshtejn LE, Kirik LA. Resheniya klyuchevyh zadach po fizike dlya
profil'noj shkoly. 10—11 klassy [To address key challenges in physics for the profile of
the school. Grades 10—11]. Moscow: Ileksa Publ.; 2016.

Davydov VN. Ispol'zovanie cifrovoj laboratorii “Arhimed» dlya izucheniya effekta Rebindera
na vneurochnyh zanyatiyah [Using the digital laboratory “Archimedes” to study the Rebinder
effect in extracurricular classes]. Fizika v shkole [Physics at school]. 2019;(6):57—60.
Davydov VN, Yakovleva TG. Ispol'zovanie cifrovoj laboratorii v uchebnoj proektnoj
deyatel'nosti shkol'nikov [Use of digital laboratory in educational project activity of
schoolchildren]. Fizika v shkole [Physics at school]. 2020;(8):198-202.

Evdokimova VE. Formirovanie IKT-kompetentnosti mladshih shkol'nikov [Formation
of ICT competence of junior schoolchildren]. Nauka i perspektivy [Science and prospects].
2017;(1). Available from: http://docplayer.ru/68477507-Formirovanie-ikt-kompetentnosti-
mladshih-shkolnikov.html (accessed: 14.10.2019).

Zabolotnij Al, Hannanov NK. Ispol'zovanie cifrovoj laboratorii ot “Nauchnyh razvle-
chenij” v massovoj shkole 1 uchrezhdenii dopolnitel'nogo obrazovaniya [Use of digital
laboratory from “Scientific entertainment” in mass school and institution of additional
education]. Fizika v shkole [ Physics in school]. 2015;(8):37-45.

Kolesnikova VI. IKT-kompetencii uchashchihsya kak osnova stanovleniya novogo ka-
chestva obrazovaniya [ICT competence of students as the basis for the formation of
a new quality of education]. Available from: https://gigabaza.ru/doc/23721.html (ac-
cessed: 14.10.2019).

Larchenkova LA. Obrazovatel'nyj potencial uchebnyh fizicheskih zadach v sovremen-
noj shkole [ Educational potential of educational physical tasks in modern school]: dis-
sertation of the doctor of pedagogical sciences. Saint Petersburg; 2014.

Povalyaev OA, Hannanov NK, Homenko SV. Cifrovaya laboratoriya po fizike. Bazo-
vyj uroven' [Digital laboratory for physics. Basic level]: methodological guide for
working with a set of equipment and software of the company “Nauchnye razvlecheniya”.
Moscow: MAKS-SPEJS; 2013.

Podprogramma formirovaniya i razvitiya IKT-kompetentnosti obuchayushchihsya na
stupeni osnovnogo obshchego obrazovaniya [Sub-program for the formation and de-
velopment of ICT competence of students at the stage of basic general education].
Available from: http://av.disus.ru/programma/1997296-1-podprogramma-formirovaniya-
razvitiya-ikt-kompetentnosti-obuchayuschihsya-stupeni-osnovnogo-obschego-obrazovaniya-
podprogramma-formirovaniya-razv.php (accessed: 14.10.2019).

Sokolova NYu. Issledovanie izotermicheskogo i adiabatnogo processov s ispol'zovaniem
cifrovoj laboratorii [Research of isothermal and adiabatic processes using a digital la-
boratory]. Fizika v shkole [Physics at school]. 2018;(1):51-54.

Tishchenko LV. Eksperimental'nyj praktikum po fizike kak sredstvo obucheniya starshe-
klassnikov resheniyu zadach (uglublennyj uroven') [Experimental workshop on physics
as a means of teaching high school students to solve problems (advanced level)]. Azimut
nauchnyh issledovanij: pedagogika i psihologiya [Azimut of scientific research: peda-
gogy and psychology]. 2018;7(2(23)):279-286.

Federal'nyj gosudarstvennyj obrazovatel'nyj standart srednego obshchego obrazovani-
ya Rossijskoj Federacii (utverzhden Prikazom Minobrnauki Rossii ot 17 maya 2012 g.
No. 413. V red. Prikazov Minobrnauki Rossii ot 29.12.2014 No. 1645, ot 31.12.2015

OJIEKTPOHHBIE CPEJICTBA IIOAJEPXKU ObYUEHI A 149



Kornilov V.S., Khanina I.A. RUDN Journal of Informatization in Education, 2020, 17(2), 146-152

No. 1578, ot 29.06.2017 No. 613) [Federal State Educational Standard of Secondary
General Education of the Russian Federation (approved by Order of the Ministry of
Education and Science of the Russian Federation dated May 17, 2012 No. 413. In ed.
Orders of the Ministry of Education and Science of the Russian Federation dated De-
cember 29, 2014 No. 1645, December 31, 2015 No. 1578, June 29, 2017 No. 613)].
Available from: https://classinform.ru/fgos/1.4-srednee-obshchee-obrazovanie-10-11-
class.html (accessed: 14.10.2019).

[15] Fedorova NB, Kuznecova OV, Ogneva MA. Metodika organizacii issledovatel'skogo mini-
proekta s ispol'zovaniem cifrovoj laboratorii kak sredstvo formirovaniya klyuchevyh
kompetencij na urokah fiziki [Methodology for organizing a research mini-project using
a digital laboratory as a means of forming key competencies in physics lessons]. Fizika
v shkole [ Physics at school]. 2020;(1):38-43.

[16] Harlova EV. Formirovanie u obuchayushchihsya IKT-kompetentnosti [ Formation of ICT
competence in students]. Available from: https://pedsovet.su/publ/47-1-0-4671 (ac-
cessed: 14.10.2019).

[17] Kornilov VS, Lvova OV, Obolensky IS. Teaching physics students of humanitarian-
oriented groups in the Middle Years Programme (basic school) of the International Bac-
calaureate. RUDN Journal of Informatization in Education. 2019;16(3):270-280.

Article history:
Received: 15 November 2019
Accepted: 20 December 2019

For citation:

Kornilov VS, Khanina IA. Development of ICT competence in high school students when
teaching physics using digital laboratories. RUDN Journal of Informatization in Educa-
tion. 2020;17(2):146—152. http://dx.doi.org/10.22363/2312-8631-2020-17-2-146-152

Bio notes:

Viktor S. Kornilov, doctor of pedagogical sciences, candidate of physical and mathemati-
cal sciences, full professor, professor of the department of informatization of education of
the Moscow City University. E-mail: vs_kornilov@mail.ru

Irina A. Khanina, computer science teacher at School No. 1494 of the City of Moscow.
E-mail: irakhanina001@mail.ru

DOI 10.22363/2312-8631-2020-17-2-146-152 HayuyHasa ctatbs

Paseutne UKT-KOMNETeHTHOCTU y CTapLUeK/1aCCHUKOB
npu o0y4yeHumn pusmnke ¢ UCNOJIb3OBaAaHNEM
undpoBbIX NadbopaTopui

B.C. Kopuuios!, U.A. Xanuna?

"MockoBckuii ropoicKoif eiaroruueckuii yHuBepcuTeT
Poccuiickas @edepayus, 127521, Mocksa, yn. [llepememvesckast, 29
[1lkoma Ne 1494 ropojga MockBbI
Poccuiickaa @edepayus, 127276, Mockesa, y1. borvwaa Mapgunckas, o. 1, xopn. 5

AunHotauus. [Ipobnema u yenv. B HacTodee BpeMs IKOJIbHOMY 00pa3oBaHuio B Poccun
yJemsercst OOJIbIIOe BHUMAaHUE TOCYIapCTBEHHBIMU CTPYKTYpaMH, B TOM 4nciie MUHHCTEpCTBOM
npocgeiernss. PI'OC COO npeabsBIsSiOT OONbIIME TPEOOBAHHUS K YPOBHIO MOJTOTOBKH IIIKOJIb-
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HUKOB. B COBpEeMEHHBIX YCIIOBHSIX MH()OPMAIMOHHOTO 00IIecTBa CHCTEMa MIKOJIBLHOTO 00pa-
30BaHMs MPU3BAHA TOTOBUTH IIKOJIBHUKOB, (POPMUPYIOMINX (HYHAAMEHTAIBHYIO CHCTEMY TIpe/I-
METHBIX 3HAHUHU I10 IIKOJILHBIM AUCHUINIMHAM, Pa3BUBAOIUX aKTUBHOC, TBOPYECKOEC, KPUTU-
yeckoe, aHanutuieckoe mplnuienue, MKT-komnerenTHOCTh. CeroHss UMEHHO TaKue LIKOJIb-
HUKH yCIEITHO YYaTCs B BBICHINX y4eOHBIX 3aBENCHHSX, B y4eOHOM IpoIecce KOTOPBIX -
POKO IIPUMEHSIOTCST HH(POPMAIIMOHHBIE 1 KOMMYHHUKAIIUOHHBIC TEXHOJIOTHH, CAMOCTOSTEIBHO
ocBamBast U GOPMHUPYS CUCTEMY (YHIaMEHTAIBHBIX 3HAHWH 110 BY30BCKHM JAWCIHIUIMHAM,
COJEpIKaHHS KOTOPBIX (POPMHUPYIOTCS HAa OCHOBE COBPEMEHHBIX TOCTIDKCHUN MUPOBOI HAYKH.

Memooonozcus. Pazsutue MKT-KOMIETEHTHOCTH y CTApILIEKIACCHUKOB IPU 00yUCHUU
¢m3rKe OyaeT 3aBUCETh OT YCTICIIHOCTH COBEPIICHCTBOBAHMS LICNEH, 3a1a4 U CoAepKaHus 00y-
geHus1 (PU3UKE C UCIIOIB30BaHIEM HU(PPOBBIX Ja00OpPaTOPHiA COBMECTHO C 00pa30BaTEIEHBIMU
HutepHeT-pecypcamu; peanu3aluy JUIAKTHISCKAX MPUHIUIIOB 00y4eHHs (pU3KKe C UCTIONb-
30BaHMEM HH(POBBIX JTa0OpaTOPUi COBMECTHO ¢ 0Opa3oBaTenbHbIMU MHTEpHET-pecypcamu,
a Taxke GopM, METOJIOB U CPEIICTB O0yUeHHS (PHU3HMKE C UCIIOJIb30BaHHEM U(POBBIX Jabopa-
TOPHIi COBMECTHO ¢ 00pa3oBaTenbHBIMU HTEpHET-peCypcaMu.

Pezynomamut. Ha mabopaTopHBIX PaKTHKyMax MO (PU3UKE B YCIOBUSX MPUMEHEHHS IU}-
POBBIX JTabopaToprii COBMECTHO ¢ 00pa3oBaTenbHBIMI VIHTEpHET-pecypcaMu CTapIeKIacCCHUKI
MprOOPETA0T YMEHHS U HABBIKK OOPANICHUS C COBPEMEHHBIMH KOMITBIOTEPHBIMH TEXHOJIOTH-
SIMH, TIONYYalOT OMBIT aHAJIM3a PE3yJbTATOB 3KCIEPUMEHTOB IO PA3IUYHBIM (DH3UYECKUM TPO-
[ieccaM U SIBJICHHSIM C UCTIOJIb30BaHUEM ITU(PPOBBIX JTAOOPATOPHUI COBMECTHO C 00pa30BaTellb-
HBIMU MHTEpHET-pecypcamu, GOpMHUPYIOT TIIyOOKHE 3HAHUS HE TOJIBKO IO MPEIMETHBIM 3Ha-
HUSIM 110 (PU3HMKE, HO M O MOTeHIHANE IU(POBBIX JIabopaTopuil, HHYOPMAITHOHHBIX TEXHOJIO-
THUSIX, YTO B COBOKYITHOCTH TO3BOJISIET cTapiekaaccHuKaM pa3BuTh UKT-koMneTeHTHOCTS.

3axmouenue. PazBuras B mporiecce 00ydeHHs (PU3HKE B YCIOBISIX COBMECTHOTO UCIIONB30-
BaHus IU(POBBIX JTabopaTopuii u obpazoBarenbHbix MHTEpHET-pecypcoB MK T-koMIeTeHTHOCTD
TMO3BOJIMT CTAPUICKJIACCHUKAM IIOCJIC OKOHYaHUs MIKOJIbI, TOCTYIIUB B BBICIICE yqe6Hoe 3aBEC-
IieHne, OBITh YCIEITHBIMU CTYICHTaMH.

KiroueBble c10Ba: o0ydeHUE CTapLIEKIACCHUKOB (hu3uke, nugpoBble adbopaTopuy,
o0pazoBaTesbHBIC 3TeKTpoHHBIE pecypchl, MKT-koMneTeHTHOCT
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KoHuenuua TpaHchopMaLMOHHbIX
M NepeBepPHYTbIX 3JIEKTPOHHbIX y4€OHUKOB

H.H. Tak'3, E.I'. Morymuuk?, JI.B. Xeraii!

"KpacHospckuii rocyiapcTBeHHbII Nearornueckuii yausepcureT umenu B.I1. Actadbesa
Poccutickas @edepayus, 660049, Kpacuosapck, ya. Aowl Jlebedesotl, 89
T'umnazus Ne 9 ropona KpacHosipcka
Poccuiickas @edepayus, 660001, Kpacnospck, yi. Meynukosa, 13
’Kazaxckuii HalMOHAIbHBIH Tearoruueckuii yHUBEpCUTeT UMeHH Abas
Pecnybnuxa Kazaxcman, 050010, Anma-Ama, np. /locmvik, 13

AnHoTamms. [Ipobnema u yens. HecMOTps Ha 3HAUUTEIBHOE KOJUUECTBO padoT 1O COo-
3[JaHUIO UIEKTPOHHBIX y4eOHWKOB MHTEpec K HUM He ociabeBaeT. B Hacrosmee Bpems mpu
nX pa3paboTKe BO3HMKAET HEOOXOAMMOCTH YUMTHIBAaTh 0COOEHHOCTH MoKoyieHus Z. Llemn nc-
CIICIOBAHUS — TUIAKTUYECKUI aHAINU3 U ONUCAHUE KOHIETIUY YUeOHUKOB-TpaHC(HOpMEPOB U
IePEBEPHYTOTO yUCOHUKA.

Memoodonozus. Vnes co3nanus NOJOOHBIX MHTEIIEKTYaNIBHBIX 00yJarOIINX CPEACTB CBS-
3aHa ¢ IPUMEHEHUEM MEHTAJIbHBIX CXEM MPEeIMETHON 00JacTH, CKPBITOTO ICUX0aHAIH3a TUIIA
BOCIIPUATHSA 00y4aeMOro M BOIPOCHO-33Aa4HON opMbl 00yueHus. B nmpoekTupyemsIx yued-
HHKax [PeyCMOTPEHA CMEHA CTPaTeruy 00y4eHHs (OT MapaanuTrMbl «HAKOIUIEHHE 3HAHHH JUIs
pelreHus 3a1ad» K MapajurMe «pelleHue 3a1ad ITyTeM OCBOSHHS HEOOXOIMUMBIX 3HAHHN).
IIpu 3TOM Hcnonb3yeTcss 0Opa3oBaTeNbHAs MOJEIb OENOro SIIMKA, MO3BOJSIONIAs BU3YallH-
3MpOBATh IMHAMHUKY NIPHOOPETEHNS YICHNKOM 3HAaHHI TPEAMETHOH 00IacTH.

Pesynomamut. Ipenoxena nponenypa pa3paboTKy MepeBEPHYTHIX yIEOHUKOB M YIeOHHKOB-
TpaHchopMepoB. OnbITHBIE 00pa3Lbl HOJOOHBIX IEKTPOHHBIX CPEACTB MPU UX HUCIONb30Ba-
HUH B pEabHOM y4eOHOM Mpolecce MOKa3ali BEICOKYIO Pe3yIbTaTUBHOCTh IPH caMoo0Opa-
30BaTENbHON JIEATENBHOCTH 00Y4aeMBbIX.

3axnouenue. Vicnonb3oBaHue TPaHC(HOPMALIMOHHBIX U TIEPEBEPHYTHIX HEKTPOHHBIX y4eo-
HHKOB TI03BOJIIET HE TOJNBKO aBTOMAaTU3UPOBATh IpolLecc 00ydeHHs 0e3 pealbHOro KOHTaKTa
C Y4YHTENeM, HO M CIIOCOOCTBYET 3HAUMTENHLHOMY IOBBIIIEHUIO MOTHBAIIMH COBPEMEHHBIX YUCHU-
KOB K caM000yueHHI0. MaTepualsl cTaTbU MPEJCTaBIAIOT MPAKTHUECKYIO LIEHHOCTD ISl pa3-
pabOTIMKOB IEKTPOHHBIX CPEJICTB OOyUYEeHHs, a TAKXKE MperogaBarTeieii, MpeaAnoYNTaIOMNX
WCTIONB30BaTh HHHOBAI[OHHBIE METOBI 00y IECHHS.

KaoueBble ciioBa: TpaHC(POPMAIMOHHBIA TOAXOJ, Y4eOHUK-TPAHCPOPMED, TIepeBep-
HYTBIH Y4eOHUK, MECHTAJIbHASI CXeMa, CPEJCTBO MHGOPMATH3AIINN 00pa30BaHHsl, JICKTPOHHOE
oOyueHue

IMocranoBka npodJieMsbl. B HacTosimee Bpems caMmooOpa3oBaTebHas yueo-
Has JeSITeIbHOCTh yUallluXcs C UCIOJIb30BaHUEM IIU(PPOBBIX PECYpPCOB UIpaeT 3Ha-
YUTENFHYIO POJIb B MPOLIECCEe UX MpeaAMeTHOro oOyueHus. Ee pe3yapTaTUBHOCTH B
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3HAUUTENIFHOM Mepe 3aBHCHUT OT JUIAKTUUECKUX Ka4eCTB JIEKTPOHHBIX 00YYarOIIUX
CPEICTB, HalleJICHHBIX Ha (POPMUPOBAHHWE KOTHUTUBHBIX CIOCOOHOCTEH W mpen-
METHBIX 3HAaHUH 00yUaIOIIUXCS.

HuTepec K co31aHuI0 3JEKTPOHHBIX YUeOHUKOB He ociabeBaeT. OHU CTaHO-
BATCS YK€ HE BCIIOMOTaTeNIbHBIMH, & OCHOBHBIMH Y4€OHBIMU CPEICTBAMH, TPHOO-
peTas MHTEIUIEKTYalIbHbBIN M aJIanTHBHBIN XapakTtep. OqHAKO MHOTHE M3 HUX 00-
JaJal0T HEBBICOKUMU JUJAKTHUECKUMH KaueCTBaAMU. DTO CBS3aHO C BO3ZHHUKIIUM
MIPOTUBOPEYUEM MEKIY BO3ZMONKHOCTAMHU IUGPOBHIX TEXHOJOTHH U ciaboil mpo-
paboTKON TEOpUM M MPAKTUKU CO3JAHHS AJIEKTPOHHBIX YUYEOHHWKOB, YUHUTBHIBAIO-
UIUX MPEeANnoYTeHUs: 00y4aloIIUXCsl, YTO aKTyaTu3UpyeT NpoodIeMy MOUCKa HOBBIX
Croco00B c03/1aHus IU(PPOBBIX CPEACTB O0yUEHHUS.

BoNbIIMHCTBO 3NIEKTPOHHBIX YUEOHUKOB HE OTPaKatOT MPUHIUITBI HETTPUHY K-
JICHHOTO OOYYeHHs, C1a00 YUYUTHIBAIOT KOTHUTUBHBIE U MCUXO(U3NOIOTHIECKUE
0COOEHHOCTH, a TaK)Ke HHTEPEChl COBPEMEHHOM MOJIOIeKH TToKoyIeHus Z [ 14].

Cremyer OTMETHTb, 4TO OOJIbIIIas YacTh pa3pabaThIBAEMBbIX AIEKTPOHHBIX yueO-
HUKOB HOCHUT MH(OPMAIMOHHBIN XapakTep. B HUX peaKo yUUTHIBAIOTCS JTMYHOCTHBIE
XapaKTePUCTHKH BOCTIPUATHS U MOHMMAaHUs y4eOHOro MaTepHuaia COBPEMEHHOTO
y4€HHKa, TYMaHUCTHYECKHE MPUHIIUIIBI 0O0yUeHUSI.

CrpyKTypa U cofiepyKaHue EKTPOHHOTO YueOHMKA HOBOTO TTOKOJICHUSI JOJIKHBI
OTpakaTh KOTHUTHBHBIE OCOOCHHOCTH 00y4aeMOro, MOTUBHPOBAHHOCTh OOyYECHHUS
K JIOCTHXXEHUIO 00pa30BaTeIbHBIX PE3yJIbTAaTOB B 3aBUCHMOCTH OT €r0 MHTEPECOB
U MPETEH3U.

Henp HacTosmiel paboThl — 000CHOBAaHUE M MPOESKTUPOBAHNE HOBBIX TPAHC-
(hOpMaIMOHHBIX M TEPEBEPHYTHIX JIEKTPOHHBIX YUEOHMKOB, 00ECTIEUnBaOMINX (-
(EeKTUBHOCTH caMO0Opa30BaTENbHOM AEATETLHOCTH 00ydYaeMbIX.

OcHoBHas uzest CO31aHUs U UCIOJIb30BAaHUSI OPUTHHAIIBHBIX 1O CTPYKTYp-
HOW KOMIO3MIIMU U TPECTABICHUI0O MH(OPMAIMH 3JIEKTPOHHBIX YYEOHUKOB 3a-
KJIIOYaeTcsl B HEJIMHEHHOM, MHOTOBApHAHTHOM QopMmaTe colepikKaHus y4eOHOI
MH(POPMAIHH, JOMYCKAIOIIEM BO3MOXHOCTh YAOBICTBOPEHHS 3alIpOCaM U MPETEH-
3usiM oOydaemoro. VX KoHIeNTyaapbHON 0a30i SBISETCS CTPYKTypHUpOBaHUE yueO-
HOM MH(popManuu Ha mIaTGopmMe MEHTAIBHBIX CXEM IO MOJENU Oenoro siuKa,
MO3BOJISIIOLIEH OCYIIECTBISATh MHTEPAKTUBHYIO TpaHChOpMalMio MaTepuana ca-
MUM 00y4YaeMbIM.

00630p smTepatypsbl. Bo Bce BpeMeHa OCHOBHBIM CPEJICTBOM OOYYEHHsT ObLITH
1 ocTarTcs yuyeOHuku. KoMIbIOTepHBIN BEK TOPOIMII JIaBUHY ITUGPOBBIX 00pa3o-
BaTeIbHBIX pecypcoB. [Ipu 3ToM cyliecTBeHHbIE H3MEHEHHUS MPOU3OLLIH B UHY-
CTpHUH pa3pabOTKU HIEKTPOHHBIX yueOHUKOB [19].

Jlns ananmmza COBPEMEHHOIO COCTOSIHMSI M MPOTHO3MPOBAHUS BEKTOpa HX
pa3BUTHs TPEACTaBUM KIACCU(UKALMIO 3TUX CPEICTB B pa3HbIe MEPHOAbI WH-
dhopmaTtuzanuu 00pa3oBaHus (CM. TAOIHUILY).

Jlo cepeannbl XX BeKa INIAaBHBIM 3JIEMEHTOM Y4eOHOTO IMporecca sBIsIICS
OyMakHbIl yueOHUK. Ero mnosiBieHue mopoauiio MacCOBYHO KJIACCHO-YPOUHYIO KO-
7y (OTHOIIEHUE «OAWH KO MHOTHMY). [Ipy 3TOM yueOHHMKH HCTIONB3YIOT MPHU Op-
TaHW3alUU OYHOTO U 320YHOTO O0YUYCHHS.

[TosiBneHrEe KOMITBIOTEPOB M KOMIIBIOTEPHBIX TEXHOJIOTHI BO BTOPOI MOJIOBUHE
XX BeKka CyIIecTBEHHBIM 00pa30oM MOBIMSIIO Ha (GOPMUPOBAHUE HETMHEWHOTO MHPO-
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B033peHMsl. CHauana JIeKTPOHHBIE TEKCTHI, 3aTeM THIIEPTEKCTOBBINA (hopMaT mpej-
CTaBJICHUA DJIEKTPOHHON MH(OpPMAIMK COBEPUINIA PEBOITIOIUOHHBIN MEepexoa oT
JUHEHHOTO «IUTOCKOT0» OyMa)KHOTO TEKCTa K UePAPXUUECKON CETEBOU CTPYKTYpe
“H(pOPMAIIMOHHBIX (PPAarMEHTOB, CBSI3aHHBIX MEXAY CO00M rumepcchbuikaMu. [ 'u-
MIEPTEKCTOBBIE CUCTEMBI CTAJIM MEXAaHU3MOM MOIJEPKKH IPOLECCOB aCCOLUATHB-
HOTO MBIIUIEHUS, TOPOAUIN TpEeXMEepHOEe NH(GOPMAIIMOHHOE MPOCTPAHCTBO aJICK-
BAaTHO CTPYKTYpe HEMPOHHOM CETH U MepapXUUeCKOMY IIPEICTaBICHHIO 3HaHui [10].
[losiBIeHHE TEXHOIOTUN MYJIbTUMEINA CIETIATI0 BO3MOXKHBIM CO3JJaHUE aHUMAIlU-
OHHBIX, ayJIMO- U BUJCOTEKCTOB. VIHTepaKkTUBHBIE U rpadudecKre cepBUCH obec-
MEeYMJIM PACIIPOCTPaHEHHE yUYeOHBIX MHCTPYMEHTANbHBIX CpeJl, CPEeIu KOTOPHIX B
MeIarorMuecKoi cucTeMe o0pa3oBaHus MPHUOOPENH MOIMYJIIPHOCTh CPENICTBA THIIA
«KuBas maremarnkay, «Geogebra» u 1. . [21].

Tabnnua
Knaccudukauma xapakrepucTuk 3neKTPOHHbIX CPeAcTB 00y4yeHus
ST1an Hocurtenb Tunonorus OTHoOWweHus dopma
nHpopmauun y4yeOHuka o0y4yeHus
CepeavHa Bymara Knura OavH KnaccHo-ypouHas:
XX Beka KO MHOIMM oYyHas, 3ao4Has
BTtopas Bymara, KHura, OauH KnaccHo-ypo4Has:
nonoBmHa 3NEKTPOHHASA NaMSATh, 9NIEKTPOHHbIE TEKCTbI KO MHOTVM 0OYHasl, 3a04Haa
XX Beka [ONCKETHI,
CD- n DVD-aucku
KoHew, CD- n DVD-gucku, KHura, Muorve KnaccHo-ypoyHas:
XX Beka dnewkn rMnepTeKxcT, KO MHOTMM 0O4YHasl, 3a04Has,
MynbTUMeaua- OVCTaHLUMOHHas
y4€OHNKN
Hayano drewkn, Ayauno- Muorve AuncTtaHunoHHas
XXI Beka obnayHble ANCKK, 1 BUAEOY4YEOHMKN, K OQHOMY ceTteas
NHTepHeT afanTuBHbIE YHEOHNKN
2020 rog, O6nayHble XpaHNNLLA, TpexMepHbI TEKCT, Bce onsa Bcex, JomawHas,
v panee 60nbLUVE AaHHbIE, MEHTaJIbHbIE YHEOHVIKY, BCe OJ19 OJHOro MobubHas
WHTepHeT Bewen, nepeBepHyTbIE YH4eOHVIKN,
HelipoHeT Yy4eBHMKM-TPaHchopMepb!

Bosnbiioe pasButue B By3ax CTpaHbl MOJYYHIM UHTEIJIEKTyalIbHbIE AIIEKTPOH-
Hble Y4eOHUKHU aJJaliTUBHOTO TUMA. B HUX, KaK MpaBUIIO, UCTIONB3YIOT MOJENN Yep-
HOTO SIIIMKa C YIpaBJlIeHHuEeM 1o cxeme oOparHoi cBszu. AuddepenurpoBanHoe u
KOHIIEHTPUYECKOE cofieprkaHne Y4eOHON MH(GOPMAIIMK JO3UPYETCS] COOTBETCTBYIOIINM
00pa3oM B 3aBUCHMOCTH OT YPOBHsI OOy4E€HHOCTH y4yeHHUKa. VIcTionb3yroTest pasinny-
HbI€ HHTEJUIEKTyaJlbHble MPOrpPaMMHUPOBAHHBIE AJTOPUTMbI BO3NEHCTBUS M OTKIMKA
00beKTa 1 CyOBheKTa 00pa3oBaTeNLHOTO Mpoiecca [S].

[Tpu coznanuu U UCTIOIB30BaHUU ITUGPPOBBIX CPEACTB O0YUEHUS MOKHO BBI-
JIeTUTHh TPU OCHOBHBIX MOJXOJA: MEIArOrMUeCKUil (IMIaKTHUECKHit), HHPOpMAIH-
OHHBIN U IMYHOCTHO-LIEHTPUPOBAHHBIN [23].

[Iegarornueckuii OAX0/ HALEJIEH HA NPEACTABICHUE OKPYXKAIOIIEH IEHCTBU-
TEJILHOCTU W 3HAHUU C yYETOM Pa3UYHbIX TUIAKTUUYECKHX MPHUHIIMUIIOB, obecre-
YUBAIOIIUX PEATN3ALHUI0 PA3IMYHBIX MOTHUBAIIMOHHBIX, Y4€OHO-BOCITUTATEIbHBIX
1 KOHTPOJIbHO-KOPPEKTUPYIOMIHNX (QYHKIUH.

NudopmanmnoHHbIil MOAXOA CBSI3aH C CO3JaHUEM CBOeoOpa3HoU mHpopma-
[IMOHHOM 00ydYaromel cpeibl, B KOTOPOU MPU MCIOJIb30BaHUU ONPEICIIEHHBIX Tie-
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JArOTUYECKUX TEXHOJIOTHI MPOUCXOAUT MPOLECC MMO3HAHMS, UHTEIEKTYaIbHOTO
pa3BUTHS.

JIMYHOCTHO-IIEHTPHUPOBAHHBIN MOJXOJ 33/1a€T IEMOKPATUYECKHIA crIocod 00y-
YEHUs TIPU CBOOOTHOM BBIOOpPE 0O0YJArONTUMCS MTOIXOISIIINX HHPOPMAITMOHHBIX
PECYPCOB C YUETOM €r0 JUYHOCTHBIX NPEATIOYTEHUH.

PaccMoTpuM HECKOJIBKO yIaYHBIX C TOUKH 3PEHHUSI COBPEMEHHOM TUAAKTUKU
THUIIOB JIEKTPOHHBIX yUEOHUKOB.

Tpexmepnoiii mexcm. C MOMOIIBIO 2JIEMEHTOB BEO-MPOTPaMMHUPOBAHUS MOK-
HO JIETKO Pean30BaTh MEXaHU3MBbl THIIEPTEKCTOBOTO JIOKAJIILHOTO CBOPAUYMBAHUS
U pa3BOpayMBaHUs MHPOPMAIUH, BCIUIBIBAIOIIMX OKOH U KOHTEKCTHBIX KOMMEH-
TapueB (TIpH HaBEIEHUH Kypcopa MBIIIH Ha CChUIKY). OHU 00ecneunBaoT BO3MOX-
HOCTh CO3JJaHUSl TPEXMEPHBIX TEKCTOB C MOMOIIBIO THIEPTEKCTOBOM JIOKAJIbHO-
peKypcHuBHOM TexHosoruu [18].

OOBIYHO UCTIONB3YIOT JBa CIIOCO0a COCTABICHHS TPEXMEPHOTO TEKCTA: CHU3Y
BBEPX U CBEpXy BHU3. B mepBoM ciydae TpaaIullMOHHbIN TUHEHHBIH TEKCT Gpopma-
TUPYETCSl B TPEXMEPHBIN M0 HepapXUUECKOMY U KOHLIEHTPHUUECKOMY MPUHIUIIAM.
Bropoii cioco® mpearnonaraer cocTaBieHne HH(YOPMALMOHHBIX YUEOHBIX TEKCTOB
aJICKBaTHO MEPapXUUECKON CTPYKType 3HAHUHN — C «YUCTOTO JHCTay.

Jis oncaTenbHBIX YYeOHHKOB HanboIIee MOAXOISIIMM CrIocoO0oM nH(popMa-
LIMOHHOTO TPEACTABIECHUSI PEAbHBIX 00BEKTOB U COOBITHIl SBISETCS 0ObEKMHO-
opueHmupoganuvlii no0xood [4]. Ilpu 5TOM KOMITBIOTEpHBIE BO3MOKHOCTHU THIIEP-
TEKCTOBOM TE€XHOJIOTHH, TPEXMEPHOH rpaguKu, aHUMalliy TO3BOJISIOT CO3AaBaTh
MIPOCTPAHCTBEHHBIE TPEXMEpHbIe yueOHUKU. B kauecTBe mpumMepa moJoO0HBIX pe-
CypCOB MOKHO OTMETHTD pa3padboTku E.A. boiikoBa [4], mpencTaBiieHHbIC Ha ITOpTa-
7€ 00bEKTHO-OPUEHTUPOBAHHBIX JIEKTPOHHBIX YUEOHHKOB MO TEXHUYECKUM pa3-
nenaM MHGOPMaTUKHA M MHKEHEPHO-TEXHUYECKUM AUCIUITIHNHAM (Www.yemedia.ru).

Menmanvnwiti yyebHux. IlosiBneHre MEHTAIBHBIX YUYEOHHKOB CBSI3aHO C BO3-
MO>KHOCTBIO MaHUIYJIMPOBAHUS U TIPEACTaBICHUsI yueOHOro MaTepurana B 00pa3Ho-
HarsIHOM Bujie. Busyanusanuio uH(GOpMaMy W 3HAHUI OCYIIECTBISIOT C TIOMO-
ITbI0 TaK HA3bIBAEMBIX MEHTAIBHBIX (MJIM KOHIETITYyalbHbIX) KapT (MindMap). Yueb-
HUKH, CO3/IaHHBIE HA OCHOBE TMIIEPTEKCTOBON TEXHOJOIMH MEHTAJIBHBIX KapT U
YUUTHIBAIOIINE TPEXITAMHOE MpeACcTaBIeHue HHpOpMalMi Ha MEHTaJIbHOM (4yB-
CTBEHHOM), MOJICJIbHOM M MOHSATHUITHOM ypPOBHSIX, TO3BOJISIET PE3KO MOBBICUTH Ka-
YEeCTBO 3JIEKTPOHHBIX CPEJICTB 00yUeHHsI, IEPEBOISI UX HAa YPOBEHb UCKYCCTBEHHO-
ro 3KCIepTa.

Crnenyet mpu3HaTh, 4TO 1MOI00HOE MEHTAJILHOE MPEe/CTaBIeHNE HHPOpMALUN
SBIISICTCSI pa3BUTHEM UJEH CXEMHBIX, rpapuyecKrx M 3HAKOBBIX MOJieNel yueOHo-
ro matepuana B.®. [llaranosa [22] u A.Il. Erugeca [11].

[Ipu MpoEKTUPOBAaHUHM MEHTAIBHOTO JIEKTPOHHOTO YUYEeOHUKA YUHUTHIBAIOTCS
0COOEHHOCTH KOTHUTHBHBIX MPOLIECCOB, JIKAIIUX B OCHOBE BOCIIPUATHS U 3aIl0-
MUHaHUs yueOHOU nHpopmarmu [9].

Ha puc. 1 n300pakeHsl TpH YPOBHS MPECTaBICHUS yU4eOHOM HHPOpMAIIHH.

Ha uyscmeennom yposre cencopHas cuctemMa B OTBET Ha CUTHABI, TIOCTYTIHB-
IIM€ U3 BHEIIHEW Cpelibl, aKTUBUPYET OINpeAeeHHbIH HabOp HEHPOHOB, KOTOPHIE
CBSI3BIBAIOTCS B HEKOTOPBIN aHCaMOIb, cO3/laBas IEJIOCTHOE OIIYIIEHUE B BHIE
o0Opa3a, COrJIacCHO TEOpHUH TemTanbTa [6].
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b9

y CicTema cunciemicn — 910
3e. SHAKOBAS. CHCTEMA, B KOTOPO
r MO SAIMCHBAIOTCA no
OMpENNEHHEN  TpaBMNaM
ToMoMLO cHmpanon
HexoToporo andpasura,
MasMBAEN X UK ppaN.

Puc. 1. 9tanHocTb NpeacTaBneHms cogepxaHns ydebHoro pparmeHTa
(Ha npumepe TeMbl «CUCTEMbI CHUCTIEHUS»)

WNudopmarmeii, mpeactaBieHHON B (opMe YyBCTBEHHOTO 00pasa, CJI0KHO Orre-
pHUpoBaTh (M3BJIEKaTh, 0OMEHHUBATHCS). UTOOBI 3TO CTAJI0 BO3MOKHBIM, YEJIOBEK Tepe-
KOJUPYET €€ U COXpaHSeT B MaMsITH Ha Oojiee BBICOKOM ypoBHE (popmanuzanuu B
BHJIe MOJIelH. B MEHTambHOM 3JIEKTPOHHOM y4eOHHKE WH(OpMAIHUS HA MOJIEIb-
HOM YpOBHE MOXET OBITh IPEICTABJICHA B BUE MEHTAIBHOM KapThI [12].

Ecnu Ha MonienbHOM ypOBHE MH(POpPMAIUS XPAHUTCS B CXKATOM BHJIE, TO Ha
MOHATUIHOM ypOBHE HE0OX0/IMMa pa3BepHyTas MHpopMaIus B BUAE OINpejaene-
HUM NOHATUN U ONMCAHUN B3aUMOCBSA3EH MEXKIY HUMMU.

KonuenryanbHasi 4acTh: HOBbIE JJIeKTPOHHbIe YueOHMKH. VcciaenoBare-
JI1 BBISIBWJIA OCOOCHHOCTH COBPEMEHHOTO IIKOJIbHUKA — MPH padoTe ¢ HHpOpMaIy-
el OHM TIAaCCHBHBI, HE JIIOOSAT paboTaTh ¢ €€ OONBIIUM 00HEMOM, MTPEATIOYUTAIOT €€
KkpaTtkyio (Gopmy (rpaduka, BUIE0), XOTAT MOHUMATh, JIsI YETO UM HYKHA 3Ta WH-
dbopmarus [14]. Yauremto He0OXOAMMO HAYYHTHCS TpaHC(HOPMUPOBATH CBOIO JIe-
STETLHOCTD 711 00y4eHus mu(pPOBOro MOKOJIEHUS Z C UCMOIB30BAHUEM COOTBET-
CTBYIOIIIETO YYEOHO-METOAMYECKOTO 00eCTIeUeHUSI.

B a0l cBsi3u 1mdpoBbie 00pa3oBaTeNbHBIE PECYPChI JOJKHBI OTPaKaTh yKa-
3aHHYIO CHEIU(DUKY:

— TEXHOJIOTHYHOCTh OpPraHW3aluy OOYYEeHHs 3a CUET SICHBIX TPEOOBaHUU K
pe3yspTaraM 00ydeHus1, ObICTPOH 00PAaTHOM CBS3H, Pa3yMHOTO MCIIONB30BAHMS ITH(D-
POBOI TEXHUKH U TEXHOJIOTUH, BKIIIOUAsi MOOMIIBHBIE;

— UHAUBUAYAIU3UPOBAHHBINA XapakTep 00y4eHHs 3a CUET BO3MOXKHOCTHU BbI-
060pa COOCTBEHHOTO CIIEHAPUs 00yUEHUS;

— CBOOOJHBIN M IEMOKPATHYHBIN (popMaT opraHu3aiuy y4eOHOro mpoiecca
1 y4eOHOM AeqTeTbHOCTH 00y4aeMoro 3a c4eT HUPPOBBIX TEXHOJIOTUH;

— MparMaTUYHOCTh U MUHUMU3ALMS 00y4eHHs [0 BPEMEHH 3a CUET MPe0CTaB-
JeHust OBICTPOH, HEOOXOAMMOM U HEe N30BITOYHON MHPOPMAITUH.

Jlns nokosnenust Aoun@poBO dMOXU XapakTepHa 00pa3oBaTeIbHAsI MUCCHS,
3aKJTFOYAOIIASCS B OCBOCHUH OMBITA U IPHOOPETEHUH 3HAHUIN, HEOOXOAUMBIX TSI
Oynmymeit xu3nu (puc. 2, a). [IpencraBureny mokoiaeHus Z MPEANOYNTAIOT PEIIaTh
BO3HUKINIKE 337a4d MyTeM TOUCKa Heo0XoaumMol nHpopMaluu B HH(pOpMaImoH-
HBIX pecypcax, 0a3ax TaHHBIX M 3HAHUH (puc. 2, 0).

[IpexncraBieHHas Ha puc. 2 KapTUHA JAET SICHOE TIOHUMaHUE PUYUHBI PE3KOT0
MaJieHus] THTepeca COBPEMEHHBIX yHalluXcsl K TPaJAULIMOHHBIM CpeCcTBaM o0yue-
HUS, CO3JJaHHBIM TI0 MPUHIIUIAM JOAJIEKTPOHHON TUAAKTUKH U BCTYHAIOIUM B
MIPOTUBOPEYHE C UX MCUXOPHUIUOTOTUUECKUMH XapaKTEPUCTUKAMHU.
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HaxkormneHHsii Bagaun, HaxkormneHHbiit P— 3agauu,
YeJI0BEUECTBOM > TPOOIEMBL YeJI0BEUYECTBOM HpOBIEMEI
OIIBIT, 3HAHUS OIIBIT, 3HAHMS ﬁ

Puc. 2. CmeHa cTpaterui obyyeHus:
a — poundpoBoe nokoneHne; 6 — nokoneHve Z

CoBpemMeHHast MOJIOZIEKb HE KeJlaeT MPOCTO «HAKAIUIMBAaTh» Oarak 3HaHUN
JUTSL penieHus Oy Iynux 3a1ad (HEM3BECTHO Kakux). VIM BaKHO 3HATH 3a7a4yd U Ha-
CTOSIILIME TPOOJIEMBI, KOTOPbIE OHHM XOTST PElIaTh B HACTOSIIEE BPEMs, aKTHBHO
ucnonb3ys MHTepHEeT-pecypchl, BKIOYas «BUKHUIIETUIO», KOTOpas UMEeT KakK pa3
(dhopmaT, COOTBETCTBYIOIINK WX KJIMIIOBOMY MbIUIeHH0. Ha nHTEpecyronmii Bo-
IPOC B HEll UMeeTCs SHIMKIIONEANYECKasi CIpaBKa CO CChUIKAMU Ha HEOOXOIMMBIE
noapoOHocTH. [Tog06HbBIE pecypchl 1 cepBUCHI HE NAIOT 3HAHUS PaJd 3HAHWH, a Mpe-
JOCTABJISIOT JIUIIb HEOOXOANMYIO WH(POPMAIIHIO YETOBEKY 10 BO3HUKIIEMY Y HETO
3arfpocy.

Ilepeseprymeoiii yuebnux. CMeHa CTpaTeTul OOYYEHUS BBI3BIBACT HEOOXOIH-
MOCTbh MIEPECMOTPa CTPYKTYPHON KOMIIO3UIIMH U COAepx aHusd yueOHoll nHpopma-
UM B yueOHHKaX. B HUX 11emecoo0pa3Ho y4ecTh Ha yu4eHuKe moaxon [24], cokpa-
TOBCKHI MeTOJ] (OT BOIPOCOB | 33134 K 00y4eHuto) [15], moaens Gemoro siuka [2]
U «IIEPEBEPHYTOCTH» Y4eOHOro MaTepHuaa.

OcHOBHBIE CTIOCOOBI 00YYeHUS, BKITIOYast IU(PPOBBIE TEXHOJIIOTHH, UMEIOT 00pa-
30BaTEIbHYIO0 MOJEIb YEPHOTO sAMKa (puc. 3, a). I[Ipu yuere MEHTaNbHBIX CTPYK-
TYp U MEXaHU3MOB MBIIJIEHUSI BO3MOXHO IMOCTpOeHUE 00pa30oBaTeNIbHOM MOIeTH
0emoro SIMMKa, TO €cTh mporecc 00yueHHst CBOAUTCS K (POPMHUPOBAHUIO Tpedye-
MBIX MEHTAJIbHBIX CTPYKTYP U BU3YyaIbHON AMAarHOCTUKE WX KadecTsa (puc. 3, 0).

OO0yuenue,
y / xS
OByuerne KouTposns
Kontpons
a 6

Puc. 3. O6pazoBaTesibHble Moaenu:
a — MoAgesib HepHOro Awuka; 6 - Mogesb 6enoro AWnMKa

[Tpenmy1ecTBo MeTo/a GENOTO SIIMKA 3aKJII0YAETCS] B BO3MOXKHOCTH BU3ya-
JIU3UPOBATh AMHAMUKY Iporiecc 00yueHUs U ee pe3yIbTaTUBHOCTb.

CylHOCTb IEPEBEPHYTOIO AIEKTPOHHOIO yUEOHUKA 3aKIIFOYAETCS B CMEHE CHC-
TEMHOM T1oceioBaTeNibHON (DOPMBI MpeICTaBIeHUs yueOHOro Marepuana (puc. 4) Ha
HEJIMHEWHYI0, CETEBYIO CTPYKTYPY C BOIIPOCHO-33[a4HOM BeAyIIel TuHneH (puc. 5).
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Tema
/\;
Paznen 1 Pazgea N
YueOHbIH YueOHbIi
3JjieMeHT 1 3jieMeHT N
Bonpocsl 3agauu

Puc. 4. CTpykTypa TpaanLMOHHOIO NpeacTaBieHns CoaepXaHus yyebHmka

1 1

3agaua 1

Otger 1 OtBer N Pemarens
Yu. 31emeHT Yu. 31eMeHT
Yu. 3;1eMeHT V4. 3;1eMeHT Komrpors
Yu. s51emenT V4. 31eMeHT
Pazgen 1 Paznen N
¢ * v
Tema

Puc. 5. CTpykTypa nepeBepHyTOro aN1ekTPOHHOro y4ebHumka

BonpocHast yacTh y4eOHHMKA MPOEKTUPYETCS Ha OCHOBE MEHTAIBHBIX CXEM
MPEIMETHOM 00JIACTH C PIIEMEHTaMH TPEXMEPHOTO TEKCTa W/MITH MEHTAILHOTO y4e0-
HUKa (ONHMCaHHUEe KOTOPBIX MPEICTABICHO BHIIIE) JTHO0 B (hopMaTe yueOHUKA-TPAHC-
(dopmepa, 0 YeM MOUIET peds Jajee.

B 3agauHoli yacTu y00HO HCIIOJIb30BaTh KOTHUTHBHBIE MOJICITH 3JIEKTPOH-
Horo perierutopa [16; 20]. Kak npaBuiio, 3Ta 4acTh COAEPKUT TP OCHOBHBIX Pa3-
nena: «Pemmarenb», «Tpenaxep», «Konrposnep». Emie oquH BakHBINH 3JEMEHT —
9TO CKPBITHII OT TOJIb30BATENS MOAYJIb HHIMBHUIYAIbHBIX Y4EOHBIX MapIIpyTOB,
B KOTOPOM (PUKCHPYETCSI IPOTOKOJ pabOTHl YUCHHUKA C YUSOHUKOM.

Komnonent «Pemiatensy» npeaHa3sHaueH AJisl pelieHHus 3aad, 3aJaBacMbIX
CaMHM yYeHHKOM. [IpaKTHUECKH 3TO aHAJIOT TAKETOB MPUKJIAIHBIX MPOTPaMM HITH
nporpaMMHbIX TipoaykToB Tuma MathCad wim MatLab, mo3BosIFOIHX OCYIIECTB-
JSTh PENICHUE MOCTABJICHHBIX IMOJIb30BaTeeM 3anad. OqHako B HAIIeM cliydae
«PemraTenb» MOXKET MOKa3bIBaTh U OOBSCHATH XOJ PEUICHUS 3aa4yl, aHATU3UPYS
ONITUMAITLHBIN ¥ JPYTHE BO3MOYKHBIC BAPHAHTHI PEIICHHUS.
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Komnonent «Tpenaxep» reHepupyeT TeMaTUYeCKHe 3a1a4H ISl UX Mpelb-
sIBJICHHUsT 00y4aemMoMmy. [loiTk30BaTeIto MpeaoCcTaBIseTcs] BO3MOYKHOCTh BBECTH UTO-
TOBOE pEIIeHUE 33/1a4i JIMOO TMOJyYHTh MOJICKAa3Ky B ClIy4yae 3aTpyIHEHHA WIH He-
MPaBIJIHLHOTO OTBETA.

[IpaBuibHBIC U HENPABUIIBHBIE OTBETHI (PUKCUPYIOTCS ¢ TIOMETKAMH HCTIONb-
30BaHHBIX IOJICKA30K U 3aIIOMHHAIOTCS B CIICIUAIBHONW 0a3e CO CTAaTHCTUYECKUM
MEXaHU3MOM. DTO HEOOX0AUMO JUIs 00Jiee «pa3yMHOT0» TeHEpUPOBAHUS 3a1aHUH,
B KOTOPBIX y OOJIBITMHCTBA TIOJIH30BATEICH BOSHUKAIN CIIOKHOCTH.

«KonTponep» umeer Tpaauumonnsle ¢pyHkuu. Ero npuMevarenbHoil oco-
OCHHOCTBIO SIBIISIETCSl BU3YaJTM3UPOBAHHBIA XapakTep. OH MOKa3bIBaeT JUHAMUKY
M3MEHEHHH c(hOPMUPOBAHHOCTH MEHTAIBHBIX CTPYKTYp YUEHHUKA MO MPEAMETHON
00J1aCTH TI0 OTHOIIEHHUIO K ATAJOHHOMU (3amanHoil yuutenem). Ha puc. 6, a noka-
3aH MpUMep SKCIEPTHON MEHTAIBHOW CXEMBI 110 TEME OJTHOTO M3 Pa3JIesIOB JIEMEH-
TapHOH (PU3HKH. A Ha puc. 6, 6 WILTIOCTPUPYETCS YPOBEHHb CHOPMHUPOBAHHOCTH ITOM
CXEMbI Y YYE€HHKa Ha OCHOBE CEaHCOB €ro paboThl C Y4eOHMKOM (BBIAEIECHHBIE BEpP-
ITUHBI ¥ CBSI3H B CXEME).

MEI>»O00N>rw

Puc. 6. Busyanusauma guHamMmmnku npouecca obyvyeHus:
a — 9KCnepTHaa MeHTal/lbHasd cxemMa; 6 — MeHTanbHas cxema yyeHuka

Jl71st MOBBIIIIEHUS! KaYECTBEHHBIX XapaKTEPUCTUK yUeOHHKA B HETO MOXKHO
3aKJIabIBaTh DJIEMEHTHI UCKYCCTBEHHOI'O MHTEIUIEKTA, ICUXO0JIOTO-IIEarOrMYECKUE
3aKOHOMEPHOCTH M Mpoure HHTepdericHbIe cepBHUCHL. B yacTHOCTH, ONE3HO BBE-
CTH 3aKOH 3a0bIBaHUS MH(POPMALIUU, KOTOPBIH JOMYCKAeT «CTUPaHUE» IO Mpolle-
CTBHH HEKOTOPOTO MEPHOJIa BPEMEHH OTAEIBHBIX COPMUPOBAHHBIX CBSI3EH B yde-
HUYECKOM MEHTaIbHOU CTpYKType (puc. 6, 0).

Takum 00pa3zoM, MOKHO TIPEICTAaBUTH OOOOIIEHHBIN alTOPUTM CO3/IaHHUS TTepe-
BEPHYTOI'0 3JIEKTPOHHOTO Y4eOHHMKA B CIIEIYIOIIEM BHJIE:

1. CTpouTcsi MEHTalIbHASL CXE€Ma TEMBI.

2. lns Kax10¥ OKOHEUHOW BEPLIMHBI (JOPMUPYIOTCS KOHTPOJIbHBIE BOTIPOCHI
U 3aJ1aHHUs.

3. Jlns1 KaX10ro BOIpoca CO3AaeTcsl OTBET B BUJIE MH(POPMALIMOHHOIO COO0IIIe-
HUSI C CCBUIKAMU Ha MaTepHalibl CMEXXHBIX Y4eOHBIX 31eMeHToB. MH(popmannon-
HBI MaTepHaj CTPOUTCS B «IIEPEBEPHYTOM» BHJIE: OT OTBETA Ha BOIIPOC 10 0OLIeH
TEOpUH 10 Bocxosel mmHun. dopmar npencTaBiaeHns TekcTa (TpEXMEPHBI TEKCT,
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MEHTAIBHBINA y4eOHHUK, yUeOHUK-TpaHCc(HopMep U TIp.) BEIOUPACTCS U3 AUAAKTUUECKUX
nened u GyHKIUA yaeOHHKa.

4. JIns KaXJ10ro 3alaHUs CTPOUTCS MEHTaJIbHAs CXeMa pPelIeHUs 3aJauu.
ITo neii pa3zpabatbiBatoTcs «Pematensy, « Tpenaxep», «Kontponep».

5. Jlanee Bce Kak OOBIYHO: CO3AETCS MPOTPAMMHBIN MPOAYKT M MTPOBOIUTCS
TECTUPOBAHUE.

Yuebnux-mpancgopmep. Vinen MeHTAbHBIX JIEKTPOHHBIX YYEOHUKOB MOTYT
0Ka3aThCs MOJIE3HBIMU JUTSI CO3/IaHUST Y4eOHUKOB HOBOT'O TIOKOJICHUSI.

[IpencraBnsieTcst, 9T0 HEOOXOAMMBIE TPEATIOCHUIKH ISl OPTaHU3AIUHN U d(-
(heKTUBHOH camM000pa30BaTEILHON JCATEIBHOCTH TIOKOJICHUS Z CO3MaeT TpaHchop-
MaIMOHHBIN TT01X01 K o0ydenuro [3; 13; 17].

TpanchopMaIioHHbIH MOAX0A B Y4eOHOM TpOIIecce MO3BOJISIET cCaMoOMy 00yda-
IOIIEeMYCsl HAaCTpOUTh (TpaHchopMupoBaTh) 0OydeHUe MO CBOM yueOHbIe OTpeO-
HOCTH, C YYETOM CBOMX MPEANOUTEHUH, )KEITAaHUNH U BO3MOKHOCTEH.

OnexmponHwlll yuyeOHUK-Mpancghopmep MOKHO CIIPOCKTHPOBATH MyTEM CO-
3/1aHUS1 MHOTOBAapUAHTHOT'O IIPEJICTABIEHMSI €T0 COJIEPIKaHNUsl, COOTBETCTBYIOIIETO
3aMbIciIaM IIPeTojiaBaTelis U MpearnoyTeHusM oOyuvaromerocsi. He orpanuunBas
OOIIHOCTH, MOXHO PacCMOTpPETh, HAIIpUMEpP, TPU HANpaBICHUS BapHUATUBHOCTH
COJIepKAaHUS: TIO TICUXOTHUITY BOCTIPUSTHS HH(OPMAIIHH; 110 KOTHUTHBHBIM CTHJISIM
MBIIIUICHUS; TIO MeTofam oOy4denus [3; 17].

Be3yciioBHO, TEXHONOTHSI CO3/IaHMsl 00Pa30BATENBHBIX PECYPCOB-TPaHC(HOPMEPOB
TpynoeMKa. J[edCTBUTENbHO, CoMep)KaHUe KaXIoW y4eOHOW TeMbl WJIM pasfena
HEO0OXOIMMO TPENICTABIATh B OOJBIIOM KOJM4ecTBe BapuaHToB [8]. Ho mpu mo-
JTOOHOM CTPYKTYPHON KOMIO3HMIIUU Y4eOHHKA MOSIBIISIETCSI BO3MOKHOCTH KaXKIOMY
o0yyJaroleMycsi ero TpaHcOpMHUPOBATh MOJ CBOM yueOHbIE BO3MOXKHOCTH, chop-
MHUPOBATh HHANBUAYATbHYIO YU4eOHYIO TOopokHYI0 KapTy [1]. IIpu a3TomM yueOHUK-
TpaHncopmep obecreyuBacT MPOU3BOIBHOE TEKYyIIee KOHCTPYHPOBAHHE COMAEP-
YKaHUS ¥ MMOCJIeIOBATEILHOCTH O0YUYCHHSI METOIOM P00 U OMIHUOOK, ITOCPEICTBOM
BbIOOpA TOJXOAALIET0 KOHTEHTA JJISl YIOBJICTBOPEHUS JTMYHOCTHBIX NMPHUTA3aHUN
U NIPEANIOYTEHUMN.

TpyaHO peann3yromyM KOMIIOHEHTOM Y4eOHUKa-TpaHCPOopMepa SBIISETCS KMHE-
CTETUUYECKUI acrekT o0yueHus. Bo3MOKHO, TEXHOJIOTUN JOTIOJIHEHHOW peabHO-
CTH U JOTIOJHEHHON BUPTYaJbHOCTH [7] MO3BOJAT MPEOJOJETh ITU CIOKHOCTH.
A TIOKa, B IONOJHEHHE K JIEKTPOHHOMY PECYpPCY, MOXKHO MPEATIOKUThH UCIIOIB30-
BaTh y4eOHbIE HATypHBIC cpencTBa o0ydeHus. X ymoOHO co3maBaTh ¢ TOMOIIBIO
TexHojoruu 3D-nmporeTunupoBaHus ¢ ucnoyibzoBanueMm 3D-mpuntepa [17].
[Tpu aTOM mpencraBmnsieTcs 1enecooOpa3HbIM BOBJIEKATh CaMHUX 00y4aeMBbIX B MPO-
LIECC UX CO3TAHMS.

VY4ebHble pecypchl-TpaHchopMepbl MOTYT yIaq4HO BOWTH B COCTaB MepeBep-
HYTBIX Y4€OHHMKOB, MPEIOCTABIASA 00ydyaeMbIM BO3MOKHOCTb HAXOIUTHh HYXKHYIO
MH(OPMALIMIO JJISi OTBETOB HA 3aJaHHbIE BOIPOCHI M YUUTHCS pPEIIaTh 3a/1auu 110
pa3HBIM BapuaHTaM TpaHC(HOpMaIUK Y4eOHOTO COACPKAHMSL.

PesyabraTsl U quckyccusi. [lepBeie npoOHbIE NepeBEpHYThIE YUEOHUKU U
y4eOHUKH-TPAHCPOPMEPHI TT0 OTAETHHBIM pa3JieiaM dJIEMEHTAPHONH MaTeMaTHKU
1 MHPOPMATUKN ObUTH anmpoOUPOBAHBI CPEIN yUYAIIUXCS OJHOW W3 IIKOJ ropoja
Kpacnosipcka. HabmroieHnst 1 onpoc y4eHUKOB TOKa3al BHICOKUI T'yMaHHCTHYE-
CKUU Y JUAAKTUYECKUH MMOTEHIIAAI 3THX Pa3padOTOK.
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Ha puc. 7 B xauecTBe mpuMepa moka3aHa MEHTalbHas cxema TeMbl «lLmo-
aab TPEYroJbHUKAY, TT0 KOTOPOH ObLT pa3paboTaH MepeBEPHYTHIN YUCOHUK.

B pexume «TpeHaxepy mporpaMma reHepupyeT JJIs TOJIb30BaTeNs TeMaTuye-
CKyto 3amauy. Kax/p1ii HenmpaBUIbHBIN OTBET (DUKCUPYETCS U 3aTIOMHUHAETCS TIPO-
rpamMmmMoii. Kpome Toro, kaxmas mojcka3ka YMEHBIIAET CTOMMOCTh MPaBUILHOTO
OTBETa U YBEJIWYHBAET CTOMMOCThH HempaBuibHOro. [Tocne momyueHnus orsera ot
MOJIL30BATEIS MMPOrpaMMa MpeIaracT IOCMOTPETh PEIICHUE U MPABIIILHBINA OTBET.

[Tporpamma coxpaHsieT OnbIT pabOThI C yUEHHUKAMH U B MOCIEAYIONIEM Yallle
TeHepUPYET T€ 3a/IaHUs, B KOTOPHIX y MOIH30BATEIs OOJBIIEe OMIMOOK WIIH JUIS pe-
HIEHHSI KOTOPBIX OH HUCIOJIb3YEeT O0JIbIle MOICKA30K.

Ecnu nonb3oBaTenb UCTIONB3YET MporpaMMy BIIEPBBIE, €My MpeiiaraeTcs poi-
TH BBOJIHOE TecTUpoBaHHe. OHO BBIABISAET ypPOBEHb CHOPMUPOBAHHOCTH 3HAHUI
yUYEeHHUKa I10 33/IaHHOM TeMe. DTOT ITall MO3BOJISIET CHCTeMe OoJiee 1eeHaNpaBIeHHO
BBICTpaMBaTh CTPATETHIO 00YYEHHs, MO0UpPaTh «HYX HbIe)» 3a1auu. [Ipu 3TOM 3Tan0H-
HBIM (LI€JIEBBIM) MHAMKATOPOM BBICTYNAET SKCIEPTHAs MEHTallbHasA cxema (puc. 7).
[IpaBuibHO pelIeHHas YYeHHKOM 3ajlauya BU3yalIn3upyeT chOPMUPOBAHHOCTH He-
KOTOpPOM YaCTH €r0 MEHTAJIbHOW CXEMBI.

Yro0Os! 100UTHCS CHOPMHUPOBAHHOCTH TIOJTHOW CXEMBI, 00yJaeMoOMy CIIeayeT
HAYYUTHCS PEIIaTh 3a]a4l Ha BCE BO3MOXKHBIC MAPIIPYThI STAJIOHHOW cXeMbl. Takum
o0Opa3om, B Ipoliecce B3auMOJICHCTBUS ¢ MIPOTPAMMHBIM MPOAYKTOM O0yYaroIIuii
MOJKET HAOI0IaTh 3€PKAITBHO 3a(DUKCHPOBAHHBIN YPOBEHh CBOUX YMEHUH pelaTh
3a7a4M 1O 33JJaHHON TeME B CPABHEHUHU C STAJIOHHOW CXEMOM.

3akaouenue. TpanchopMallmOHHBIE U TIEPEBEPHYTHIC IEKTPOHHBIE yUueo-
HUKHM HOBOTO THIIA MPUHUMAIOT Ha ce0s (PYHKIMU 3JIEKTPOHHOTO PENeTHTOpa 3a
CYeT TpeX MO3ULIMN:

— CTPYKTYpUpOBAHUS W TIPEACTaBICHHs y4eOHON mHpopManuu B dopMare
MPEIMETHBIX MEHTAJBHBIX CXEM B IMIEPEBEPHYTOM BHUJIE, COOTBETCTBYIOIIEM IPEI-
MOYTEHUSIM LIU(PPOBOTO MOKOJICHUS Z;

— MEHTAJIbHBIX CXEM, KaKJasi U3 KOTOPBIX SBISETCS IKCIIEPTHON CHCTEMOH,
camooO0yyaroleicsi Ha OCHOBE 3HAHUHN 3KCIIEPTOB U OMBITA OOIIEHUS C YYCHUKAMU;

— BaApPUATUBHOCTH HACTPOWKH TEKCTa TOJ TICHXOJIOTUYECKUE TPEATOYTCHHS
oOyvaemoro, rie ¢pparMeHThl y4eOHOTO MaTepuaja MPEeACTABISIIOTCS B BU3yallb-
HOM, acCOIMAaTUBHO-KOHTEKCTHOH M ayAHalIbHOM, a TAKXKe B IPYTUX hopMax.

WX ocHOBHBIE MPENMYILIECTBA 3aKIIFOYAIOTCS:

— B BU3YyQJIHM3allMH HE TOJIHKO yueOHOU mH(OpManuu, HO 1 KOTHUTUBHOU
CTPYKTYPbI MBIIIJIEHUSI CAMOT0 00y4aeMOoro Mo 3aJlaHHOM TeMe;

— IPEAOCTABICHUH YUYCHUKY HE TOJBKO HYKHOU MH(OpMAINH, HO U TIOJCKa3-
KU, TIOSICHEHUSI U YIIPaBJICHUS €r0 caM0oOOpa30BaTEIbHOM AESTENbHOCTBIO C TO0-
MOIIIBIO 3JIEMEHTOB UCKYCCTBEHHOTO MHTEIIEKTA;

— MHTEPAKTUBHOCTHU U BO3MOXHOCTU COBMECTHOM pabOTHI C yuuTeNeM yJa-
JICHHO 32 CYET COBMECTHOT'O aHAJIM3a MPOTOKOJIOB yUeOHOM eSTeNbHOCTH KaXK10-
ro y4Y€HHUKa B IIpoLiecce ero camooOpa3zoBaHusl.

[Tpouiecc oOydeHus ¢ UCMONB30BAHUEM MOJOOHBIX IIIEKTPOHHBIX CPEJCTB
00y4eHHUsl MPOXOJUT B HECKOJIBKO 3TAIOB.

Ha stane unatyntnBHOrO 00y4YeHHUs 11e1eco00pa3Ho y4eOHbIN MaTepuan npe-
CTaBJISITh B BUJE MeTalbHbIX cxeM. Ha aTame cucremaTu3anuu BaKHO €ro 3aKpe-
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MUTH (TOYaIle aKTUBUPOBATh MEHTALHBIE CXEMBI MPEIBIIYIIEro dTana 00y4IeHus)
C TIOMOIIBIO PEIICHUSI YACTHBIX 3a7a4 M WH(OOPMAIMOHHOTO OMHCAHUS (TEOPUH)
3HAHUN TTPEIMETHOU 0OIACTH.

Kak HaiiTi miomans Kak no popmyne
Kaxue tpeyronbHukun TIPAMOYTOJILHOTO T'epona unaiitu S?
SIBIISTFOTCS TpeyroabHUKa?
NPSIMOYTOJILHBIMU?

b S=a*b/2 Mrowaas
. S
3
lNpsamoyzonbHbIl % W S
RDOpMyna aK HAaUTH
mpeyzonbHUK 3 -
P s=Tq | rocnomen

Kakue GbiBator
THITBI
TPEyroibHUKOB?

lpoussonebHeIi
Mpey2onbHUK 7

¢ (cpopmyna) PagHocmopoHHUd A
mpeyeonsHUK

Kax naiitu S, Kaxkue Tpeyronsuuku
€CITH 3a/I1aHBI JIBC SBIAIOTCS
CTOpPOHBI ¥ yron? PaBHOCTOPOHHUMHU?

Puc. 7. KoHuenTyanbHas MeHTanbHas CXeMa HaxoxaeHUs niowann TpeyrosibHuka

VY4eOHNKY, peannu3yIolie BhlllIeHa3BaHHbIE MOJIOKEHHS U MPUHLIUIIBI, Halle-
JICHBbI B TEPBYIO OYepe]lb Ha YAOBJIETBOPEHHE caMO0OOpa30oBaTeIbHBIX MOTPEOHO-
cTeil 00yyaeMoro, pa3BUTHE €ro MBIIUIEHHSI C TOMOIIbIO MOTHBALIMOHHBIX AJIEMEH-
TOB, XapaKTEPHBIX JJIs HU(YPOBOTO MOKOJIEHHS Z.

Takum 00pa3om, UCIMONB30BAaHUE TPAHCPOPMALMOHHBIX U MEPEBEPHYTHIX
JIEKTPOHHBIX Y4EOHUKOB MO3BOJISIET HE TOJBKO aBTOMATH3UPOBATh MPOLEcC 00y-
yeHus 6e3 peasbHOro KOHTaKTa C YYUTelleM, HO U CIIOCOOCTBYET 3HAUUTEIHHOMY
MOBBIIIEHUIO MOTHBAIIMY YYaIIUXCs K CAMOOOYUYEHHIO.

Marepuanbl cTaTbi MOTYT OBITH MOJIE3HBI TSI Pa3padOTUUKOB JIEKTPOHHBIX
00yyYaroImux pecypcoB, a TaKkKe ISl yUYUTEIeH, KelalouX HCIOJIb30BaTh JJIeK-
TPOHHBIE YUEOHUKH HOBOTO MOKOJICHUSI.

Baaromapuoctu u ¢puHaHCHpoBaHue. VccienoBanne BEIIONHEHO py moanepxkke Kpac-
HOSIPCKOTO KpaeBoro (poHma HaykW B paMKax pealn3aldu mpoekta «/HHOBalMOHHAS MpPO-
rpamMMa MOATOTOBKH yUUTENeH K MPOoeCcCHOHATBHOM NEesITENbHOCTH B IH(POBOH IIKOJIE HA
OCHOBE IIPOEKTUBHO-PEKYPCUBHOTO TIOAX0Ia», a Takke MUHHCTEpCTBAa 00pa30BaHU H HAYKU
Pecnyomuku Kaszaxctan B pamkax rpanta Ne AP05133502 «OOpazoBaTenbHasi KiacTepHas
miardopma “Mera-kimacc” B MOJITOTOBKE YYUTEINS B YCIOBHSAX TII00aU3aIi 00pa30BaHUs)
U TPOTPaMMHO-IIETICBOTO MpoekTa Ka3axckoro HaIMOHAIBHOTO MEIarormdeckoro yHUBEPCH-
TeTa UMeHU Abas «Pa3paboTka cucTeMbl MOATOTOBKH MEJaroroB K 00yueHUIo U BOCIIMTAHHIO
HIKOJIbHUKOB B YCIIOBHUAX MU(POBU3AIINHN OOIIECTBAY.

Cnucok nutepaTypbl

[1]  Anopeesa HM., Ilax H.H. O poiau JOPOXKHBIX KapT MPHU JEKTPOHHOM OOYYCHHUH HH-
(hopMaTHKe CTYZCHTOB KJIACCHYECKUX YHUBEpCHTETOB // OTKpbITOE 00pazoBanue. 2015.
Ne 3. C. 101-109.

OJIEKTPOHHBIE CPEJICTBA IIOAJEPXKU ObYUEHI A 163



Pak N.I., Potupchik E.G., Khegay L.B. RUDN Journal of Informatization in Education, 2020, 17(2), 153-168

[10]

[11]
[12]
[13]
[14]
[15]

[16]

[17]

[18]
[19]
[20]
[21]

[22]

164

Acaynenxo E.B. Ananu3 mporecca pa3BUTHSI METOIOB KOHTPOJIA 3HAHUIA C MO3UIMU TEO-
puu yepHoTO smuka // [legarornueckoe oopazosanue B Poccun. 2016. Ne 5. C. 4146
basicenosea U.B., Ilax H.M. Pa3paboTka 3JIEKTPOHHOTO y4eOHHMKa-TpaHchopMepa mpu
00y4YEeHHUHU MPOTPaMMHUPOBAHIIO HA OCHOBE CAMOITO3HABATEIBHOW AEATENBHOCTU CTY-
neHTta // BectHuk MOCKOBCKOro TOpPOACKOIO MeNarornyeckoro ynusepcutera. Cepusi:
Wndopmatnka n napopmatusanus oopasosanus. 2019. Ne 1 (47). C. 20-28.

boiixos E.B. MeToanka caMOCTOSTEITHHOTO O0YYeHHUsI CTYyJICHTOB MH(POPMATHKE C TTOMO-
IBI0 0OBEKTHO-OPUCHTUPOBAHHBIX JIEKTPOHHBIX YIeOHHUKOB: aBTOped. IWC. ... KaHI. T,
Hayk. Kpacnosipck, 2012. 23 c.

Baiinwmern 1O.B., Hubynvckuii I'M., Hockos M.B. Pa3paboTka aganTHBHBIX 3JIEKTPOH-
HBIX 00y4aromux KypcoB B By3e // MH(bopMaTu3anms o0pa3oBaHUs: TEOPUs U MPAKTH-
Ka: MexIyHaponHasi Hay9HO-IIpaKTHUeCcKas KOH(pepeHIHs: COOpPHIK HAayYHBIX padoT.
Owmck: OMI'TIY, 2017. C. 27-31.

Benuuxosckuii 5.M. KoruutusHas Hayka. OcHOBBI Icuxojoruu nossanus. T. 1 M.:
Axanemus, 2006. 469 c.

Tpunwkyn A.B. TeXHOIOTHS TOTMOIHEHHONW PEaJbHOCTH KaK OOBEKT M3YUCHUS U CPeJ-
CTBO 00y4eHus B Kypce HH()OPMATUKH OCHOBHOM LIKOJBL: JHC. ... KaHA. Tell. HayK. M.,
2018.219 c.

Tpunwxyn B.B., Pemopenxo U.M. ®poHTUPBI « MOCKOBCKOM 3JIEKTPOHHOW IKOJBD //
Hupopmatrka u obpazoBanue. 2017. Ne 7 (286). C. 3-8.

Jlopowenxo E.I'., Ilax H.U., Pyxocyesa H.B., Xecaii JI.b. MeHTanbHbIll Y4EOHUK TI0
uH(pOpMaTHKe: Ha IMyTH K 00IIecTBY pazyma // Poccuiicko-kopeiickast HayuHas KoH]e-
peHIst: cOOpHHUK HaydHBIX padboT. HoBocubupck, 2013. C. 77-79.

Jlopowenxo E.I'., I[lax H.U., Pyxocyesa H.B., Xeeait JI.b. O TeXHOJOTHH pa3pabOTKH
MEHTaJbHBIX y4eOHHMKOB // BecTHHMK TOMCKOro rocyJapCTBEHHOTO MEJAaroru4eckoro
yauBepcurera. 2013. Ne 12 (140). C. 145-151.

Eeuoec A.1l., Ecuoec E.M. JITaOUPUHTHI MBIIIJICHHS, WM YYCHBIMH HE POXKIAIOTCSA. M.:
ACT-IIpecc Kuura, 2004. 320 c.

Konecnux B. Menrtanbabie kaptbl. URL: http://kolesnik.ru/2005/mindmapping (nata
obpamenus: 19.01.2019).

Maprxenosa O.B. Ilcuxonoro-mnenarorndeckiue 0COOCHHOCTH U3yUdeHHsI HH(HOPMATHKH B
koyemke // [legarornueckas uadopmaruka. 2019. Ne 1. C. 75-81.

Mupowruna M.P. TludpoBoe mnokonenue. [TopTpeT B KOHTEKCTE MMeAaroruueckoro mpodec-
croHaNIbHOTO 00pa3oBanus // CounanbHas neparoruka B Poccun. 2018. Ne 3. C. 31-44.
Hazapos B.H. ®wunocodusi B Bompocax M OoTBeTax: yuyeOHoe mocobOue. ["apnapukw,
2004. 320 c.

Ilax H.J. DxcriepTHbIE CUCTEMBI HA OCHOBE MEHTalIbHOW cxeMbl // Poccuiicko-Kkopeiickas
HayuyHas KoH(pepeHUa: cOOpHUK NoKianoB KoHpepeHnuuu. Exarepundypr, 2014.
C. 233-235.

Ilax HU., Cmenanosa T.A. Konuenmusi TpaHcGOpMaIMOHHOTO MOAX0/1a K 00y4eHHIO //
Nudopmatrzanust 00pa3oBaHus 1 METOAMKA HIEKTPOHHOTO 00yueHus: Matepuasl [ Mex-
JIyHapoJHOH Hay4yHOI koH(pepeniu. KpacHospcek, 2019. C. 272-278.

Iax H.U., Xeeaii JI.B. TlpencraBneHne TPEXMEPHOTO TEKCTA C TIOMOIIBIO THITEPTEKCTOBOM
texHoyioruu // OtkpeiToe odpasopanue. 2010. Ne 4, C. 48-54.

Tumosa E.U., Yanpacosa A.B. O co3nanum 3eKTpoHHOTro yueOHuka // Monoao# yue-
HBIH. 2015. Ne 3. C. 855-856.

Xeeari JI.5. MeHTalbHBIN y9eOHHUK B POJIH JIEKTPOHHOTO y4nTens // Poccuiicko-kopeiickast
Hay4Hasi KOH(pEpeHIUs: Te3uchl ToknaaoB. EkarepunOypr, 2014. C. 137-139.

Hlabam I'.b. «XuBas MmaTeMaTHKa» U MaTeMaTU4YECKH dKcriepuMeHT // Bompocsl 00-
pazoBanust. 2005. Ne 3. C. 156-165.

Llamanos B.®., llleiiman B.M., Xaum A.M. OniopHbIE KOHCIIEKTHI 110 KHHEMATHKE U
JMHAMUKE: U3 ONbITa paboThl: KHKra JuIst yunutens. M.: [Tpoceemenue, 1989. 142 c.

EDUCATIONAL ELECTRONIC PUBLICATIONS AND RESOURCES



Max H.W., Hotymuuk E.I'., Xeraii JL.b. Becmuux PY/IH. Cepusi: Hngpopmamuszayus odpaszosanus. 2020. T. 17. Ne 2. C. 153-168

[23] Crumly C. Pedagogies for Student-Centered Learning: Online and On-Ground. Min-
neapolis: Fortress Press, 2014. 120 p.

[24] Weimer M. Learner-centered teaching: Five key changes to practice. San Francisco:
Jossey-Bass/Wiley, 2002. 258 p.

Hctopus cratbu:
Hata noctymienus B pegakuuto: 20 ssaBaps 2020 r.
Jara npuasatus k medatu: 21 deBpans 2020 T.

JJ1sl IUTHPOBAHMA:

Hax HU., Illomynuuk E.I", Xeeaii JI.b. Konuenmus TpanchopMamoOHHBIX U TIEpPEBEPHY-
TBIX JIEKTPOHHBIX yueOHUKOB // BecTHuk Poccuiickoro yHuBepcutera ApyKObl HApPOJIOB.
Cepust: Undopmatuzanus odpazosanus. 2020. T. 17. Ne 2. C. 153-168. http://dx.doi.org/
10.22363/2312-8631-2020-17-2-153-168

Cgenenns 00 aBpTopax:

Ilax Huxonait Uncebosuy, TOKTOP MEIAarOrHIECKUX HAyK, Mpodeccop, 3aBeayIOIMiA Ka-
¢denpoit nHGopMaTUKK U HHOOPMALIMOHHBIX TEXHOJIOTHI B 00pa3oBanuu KpacHospckoro
rOCy/IapCTBEHHOTO Tefarorndeckoro yampepcurera umenn B.I1. AcradbeBa; HayuHBIN
COTPYAHUK MeEXIyHapOoaHOW HaydHOU jmabopaTopuu mpodieM mHGbOpMAaTH3aIMi 00pa-
30BaHUs U 06pa3OBaTeHBHBIX TexHojoruit Kazaxckoro HalMMOHAJIBHOT'O IIE€Aaroru4yeCKoro
yHHBepcuTeTa nMeHN Abas. E-mail: koliapak@yandex.ru

Tlomynuux Examepuna I eopeuesna, yanrenb nadopmarnku TumHazuu Ne 9 ropona Kpacao-
sipcka. E-mail: e-katerina-gp@mail.ru

Xeeaui Jlwomuna bopucosua, kKaHTUIAT IENArOrMYECKUX HAYK, JIOIEHT, JIOICHT Kadeaphl UH-
(dopMaThKK 1 HHPOPMAIMOHHBIX TEXHOJOTHI B 00pa3oBaHny KpacHOsPCKOro rocy1apCTBeH-
HOTO Iteaaroruueckoro yaupepcutera umenu B.I1. Actadrera. E-mail: hegail@yandex.ru

DOI 10.22363/2312-8631-2020-17-2-153-168 Research article

The concept of transformation
and inverted electronic textbooks

Nikolay I. Pak!?, Ekaterina G. Potupchik?, Lyudmila B. Khegay'

Krasnoyarsk State Pedagogical University named after V.P. Astafyev
89 Ady Lebedevoi St, Krasnoyarsk, 660049, Russian Federation
2Gymnasium No. 9 in Krasnoyarsk
13 Mechnikova St, Krasnoyarsk, 660001, Russian Federation
3Kazakh National Pedagogical University named after Abay
13 Dostyk Ave, Almaty, 050010, Republic of Kazakhstan

Abstract. Problem and goal. Despite a significant amount of work on the creation of
electronic textbooks, interest in them does not wane. Currently, when developing them, it becomes
necessary to take into account the features of the Z generation. The purpose of the study is a di-
dactic analysis and description of the concept of transformer books and an inverted textbook.

Methodology. The idea of creating such intellectual teaching aids is associated with
the use of mental schemes of the subject area, hidden psychoanalysis of the perception type of
the learner and the question-task form of training. The textbooks being designed provide for
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a change in the learning strategy (from the paradigm “accumulating knowledge to solve prob-
lems” to the paradigm “‘solving problems by mastering the necessary knowledge™). In this case,
the educational model of the white box is used, which allows visualizing the dynamics of
the acquisition by student the knowledge of the subject area.

Results. A procedure for developing inverted textbooks and transformer books is pro-
posed. Prototypes of such electronic tools when used in a real educational process have shown
their high effectiveness in self-educational activities of students.

Conclusion. The use of transformational and inverted electronic textbooks allows not
only to automate the learning process without real contact with the teacher, but also contributes
to a significant increase in the motivation of modern students to self-study. The materials of
the article are of practical value for developers of e-learning tools, as well as teachers who
prefer to use innovative teaching methods.

Key words: transformational approach, textbook-transformer, inverted textbook, men-
tal scheme, means of informatization, e-learning
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Poccutickas @edepayus, 117198, Mockesa, yr. Muxiyxo-Maxnas, 8

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

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

(Tekcr cTatbm)

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

(ITocme Texcra cTaThy)
Baarogapaoctu. Pabora Beinonnsercs B pamkax ®LIT «Hayunble u Hay4HO-TIEHaro-
TMYECKUe Kaapbl ”HHOBaMoHHOU Poccun Ha 2009-2013 rr.».
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Medico-biological laboratories in Russian institutes of higher medical education do not
support effectively the educational process. Searching of universal criteria and requirements
to modeling of a virtual medico-biological laboratory is actual for medical education. The purpose
of the article is to develop a conceptual model of a medico-biological experiment and princi-
pal approaches to realization of the model in a virtual medico-biological laboratory.

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