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Abstract

The article examines the pedagogical potential of digital educational resources such as Wise
Tasks and their role in implementing productive learning technologies. The relevance of the
study stems from the widespread practice of using digital tools primarily for organizing the
learning process or knowledge assessment, which often leads to a passive role for students
and limits the development of their research and creative activity. The paper analyzes
the limitations of such approaches and substantiates the need to create educational
environments in which students act not only as consumers of ready-made tasks and
solutions, but also as active participants in their formulation and development. As a solution,
the use of formalized means for representing subject area problems and digital tools that
allow for the automatic verification of solutions to constructive tasks is proposed. This
approach is implemented in resources like Wise Tasks, where the learner can experiment
with different solution methods, test hypotheses, and formulate new problems. Using
the example of developing an educational resource on graph theory, it is shown how
such systems can support the “learning by teaching” technology, develop algorithmic and
computational thinking, and engage students in the collaborative development of learning
materials and software modules. The obtained results demonstrate that the use of such
digital environments contributes to a deeper mastery of the discipline’s content and the
formation of research skills.
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1. INTRODUCTION

The problem of supporting educational research in the process of teaching mathematics has
always been the subject of pedagogical research, for example, [1]. The technique presented in
the works of Polya and Szego [2-5] at the end of the last century is still relevant today. The prob-
lem of its mass use is a classroom system, in which it is difficult for a teacher to support an
individual search for a solution to a problem, while this is precisely the benefit of organizing
educational research. The appearance of a computer in the educational process was supposed to
improve the situation with the solution of this problem, however, there was a social effect — the
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use of a computer for organizing search activities was supplanted by simpler forms of support
for educational activities from the point of view of implementation — tests, presentations, etc.,
focused not on supporting the student’s productive activity, but on a more effective design of the
existing forms of classroom learning activities: instead of a blackboard — an interactive white-
board, instead of drawing by the teacher on the blackboard — a presentation, instead of solving
problems — tests. There was a substitution of learning goals, instead of supporting independent
comprehension of the material through solving problems and justifying their actions, schoolchil-
dren began to look for ready-made material on the network and collect presentations from them,
which were announced as project activities. As a result we have a huge amount of school grad-
uates who do not know how to build reasoning, compare and analyze facts, and solve complex
tasks that do not have ready-made templates. The listed problems indicate that an urgent ped-
agogical task is to study the possibilities of digital technologies that will develop the student’s
thinking apparatus, without neglecting the rich information environment that has developed
over the past decade.

This situation makes the study of digital technologies that can develop the student’s cognitive
apparatus, rather than merely facilitating the transfer of information, particularly relevant. In
this context, the development of the modern information environment allows us to take a fresh
look at the realization of the fundamental goals of education, primarily the intellectual develop-
ment of the individual. As C. Hoyles [6] notes, digital technologies can transform mathematical
activity when they support not only access to information but also new ways of working with it.

One promising direction for addressing this issue is resources like Wise Tasks — self-
verifying constructive tasks based on a formalized description of a subject domain and
automatic solution verification, without imposing a ready-made solution method on the stu-
dent [7, 8]. Such systems create conditions for transitioning from reproductive task completion
to research and project activities, and also allow us to reframe the question of involving students
not only in solving but also in posing problems. It seems particularly important that such digital
environments can serve as the foundation for technologies of productive learning and “learning
by teaching” [6, 9-14], where the outcome of the activity is both an educational product and the
development of the participants themselves in this activity.

These ideas also align with the socio-cultural tradition, tracing back to L. S. Vygotsky’s the-
ory of the zone of proximal development [15], which underpins much research on peer learning
and tutoring. When students act not only as recipients of instructions but also as organizers, ex-
plainers, and designers of learning situations, their relationship with knowledge changes quali-
tatively.

In the article, constructive tasks are considered a special class of assignments that retain the
exploratory nature of mathematical activity while allowing for formalized digital verification.
Instead of choosing an answer from a list, the student constructs an object, proposes a solution,
tests hypotheses, and refines the result. Resources like Wise Tasks are presented as an implemen-
tation of precisely this approach: they allow for the automatic verification of constructive task
solutions without reducing the task to a predetermined human solution method. In such an en-
vironment, the student gets the opportunity to experiment with different strategies, explore task
variations, and formulate new problems. Thus, digital technology becomes not a replacement
for mathematical reasoning, but a means of supporting it.

The collaborative development of educational resources can itself be viewed as a pedagog-
ical technology. The collective creation of a digital resource possesses all the characteristics of
productive learning [16, 17]: its outcome is not only a specific educational or software product
but also a change in the participants themselves, who master the interdisciplinary connections
between mathematics, computer science, and programming, as well as teamwork skills. In the
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case described in the article, students participate in developing modules for the Wise Tasks sys-
tem, work in teams, distribute responsibility for algorithms, test each other’s work, and then
contribute to populating the system with new tasks. This organization of activities not only sup-
ports the study of graph theory and programming but also creates conditions for genuine educa-
tional research, as students become involved in posing complex constructive problems, varying
parameters, and testing hypotheses.

Consequently, the study of digital environments that support constructive tasks and allow
the learner to act simultaneously as a teacher and a problem-setter represents a relevant peda-
gogical challenge. The article under consideration shows that environments like Wise Tasks can
serve precisely as such a tool. Their use makes it possible to organize productive learning in
mathematics and computer science, support research activities, develop algorithmic and com-
putational thinking, and foster important social competencies. In this sense, the role of digital
technology is not simply to enhance the efficiency of traditional educational practice, but to cre-
ate conditions for a deeper assimilation of content, the intellectual freedom of the learner, and
their participation in meaningful collaborative activity.

2. CONSTRUCTIVE TASKS

Problem solving is the most successful method of learning mathematics. The most famous
example is the postgraduate book by Polya and Szeg6 in mathematical analysis [2]. Polya is the
author of the most developed methodology for using tasks for organizing student research activ-
ities, which characterizes the productivity of an approach to learning. This technique is adhered
in the mathematical circles (in the USSR, and now in Russia and other countries, due to emigra-
tion in the 90s of the last century, for example, [18].

Authors of problem books in mathematics for school usually distinguish several classes of
mathematical problems, for example, construction problems, computation problems, transfor-
mation problems, proof problems, etc.

The appearance of computers in the educational process, initiated the transfer of problem
books into electronic form. Several different trends have emerged here [19]. Let’s highlight the
following:

1. replacing classical problems with tasks convenient for verification, mainly with tests of
various types;

2. using computer algebra systems to solve or check solutions when performing actions with
formula representations of mathematical objects [20-22];

3. instrumental support of the performed actions, such as in dynamic geometry systems [23-
25];

4. constructive problems with verification of partial solutions [8, 26-28].

The most common in Learning Support Systems (LMS) are test forms of assignments. This
form of assignments can be useful for checking and self-checking simple knowledge associated
with memorizing some facts [29]. With the correct design of tests, they can be used to test the
understanding of the conceptual ideas of the material. At the same time, such tests are tied to
the textual presentation of the material, terminology, designations, and reflect the author’s view
of the material. The main disadvantage of tests is that they are not (and should not be) a means
of teaching, otherwise, instead of teaching the subject, students begin to learn how to respond to
tests.

At first glance, the use of computer algebra systems seems to be the most natural way to use
a computer to teach mathematics, but in practice, many pitfalls have emerged. Let’s list some of
them:
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1. computer algebra systems are the implementation of algorithms for solving mathematical
problems, they are not intended to teach these algorithms hemselves, which are usually
invisible to the user (for example, Maple, Maxima, Mathematica);

2. using an interface to translate internal actions on mathematical objects into a form famil-
iar to schoolchildren (for example, Universal Math Solver) is fraught with the fact that the
tool turns from a problem book into a solution book, that is, it demonstrates the solution of
any problem from a school course (in this case, algebra); it is difficult for a user of such a
system to resist the temptation to look at how the system solves his problem; the fact that
she will do it quickly and beautifully will be a motive to repeat this decision or look for
another only for a minority;

3. the use of computer algebra systems in order to check the correctness of transformations
and logical transitions in a freely presented solution (for example, STACK — computer
aided assessment package for mathematics, which provides a question type for the Moo-
dle quiz), will probably get rid of the above disadvantages, however In practice, it turned
out that the creation of such systems requires large investments and at the moment the
development of this direction has slowed down.

Instrumental support of educational activities in the study of mathematics turned out to be
most in demand in schools. Dozens of dynamic geometry systems were born at the end of the
last century and the beginning of this century [30], millions of teachers became users of such
systems.

Let us list those properties of dynamic geometry that have determined the success of instru-
mental environments in school teaching:

1. working with tools is a fundamental basis for mastering important mathematical con-
cepts [31, 32];

2. the teacher is not limited to the methodology embedded in the computer support tool
and can use the instrumental environment so that it supports his established approach
to teaching; some teachers use dynamic geometry as a tool for quickly constructing geo-
metric drawings, others use it to introduce new concepts that are materialized by tools of
the environment (for example, transformations of plane figures), and still others use it to
organize experimental and research activities [25];

3. users of the system can find solutions to problems that are original (not those that the
teacher expected), the problem arising in this case — how to convince the student of the
correct solution (and the teacher quickly make sure that the student is on the right path) —
is solved in a natural way due to visual verification of construction; the latter means that
the construction constructed by the student will be correct not only for unique parameter
values, but also for any parameters of objects that change automatically when moving, for
example, points defining the constructed object.

The last of the paragraphs devoted to the analysis of the role of tools shows the importance of con-
necting tools with a verification tool for student-created constructions. This approach has been
studied in [33, 34]. The development of this method led to the concept of self-checking tasks [35].
Let us present this concept using the example of two works: Wise Tasks Combinatorics, Wise
Tasks Geometry [8, 28, 36-38]. These works are united by the possibility of a formalized presen-
tation of mathematical problems, which allows us to consider the text of the problem not as its
formulation, but as a formulation function, which translates from a strict language accessible
for automatic processing into a verbal form familiar to the student.

In the first system [36], a special xml-language was created for the formal description of com-
binatorial problems, which allows one to describe the sets on which the problem and the con-
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ditions for selecting the required combinations are set. Next, the system calculates the answer
based on enumerating the entire set of combinations and calculates those that satisfy the con-
ditions of the problem. The student has an interface that allows you to represent the answer in
arithmetic form using all arithmetic operations and combinatorial functions (factorial, number
of combinations). The student’s answer is presented in long numbers and compared with the one
found by the system. Thus, the student’s task is not to get the correct numerical answer (which
he can theoretically do by writing an exhaustive algorithm similar to the one used in the sys-
tem), but to find an algebraic representation of this object through the parameters specified by
the condition. This allows us to consider the system as an intellectual partner of the student who
does not impose his own solution, does not offer ready-made solutions, but allows in the process
of finding a solution to test hypotheses — partial solutions and correct their own mistakes.

The question arise whether teachers will be able to create new tasks in the system, if for this it
isnecessary to master a special language for describing tasks. This problem was solved as follows:
on the basis of the basic editor of the problem in the xml language, editors were created for
individual classes of combinatorial problems, which allow generating new problems by choosing
parameters. As an example, consider the editor of combinatorial problems on playing cards. In
it, the creator of the problem can choose the size of the deck (36 or 52 cards), the number of cards
that we randomly extract from it and the composition of the cards, in which both specific cards
and their signs (suit, color, value) can be indicated.

Another problem can be a too long computation time, however, for educational tasks, you
can always limit yourself to a set for which the computer will respond in real time (seconds).

Let’s move on to the description of the Wise Tasks Geometry system [38].

Its difference is that the language for description already exists — it is the language of dy-
namic geometry (GeoGebra was chosen for the description). Over this system, an add-on was
made that allows you to specify the relations between objects (belongs, perpendicular, parallel,
equal, etc.). The teacher has the opportunity to set any requirements for the objects being cre-
ated and to define a limited set of tools for solving the problem (note that the limitations of the
tools have a mathematical basis and are used as a methodological media in other systems, for
example, Euclidea).

The student creates a structure, and the system checks whether all the requirements of the
task are met. Thus, in this system, a solution is not imposed on the student and there are no ele-
ments that are specially hidden from him (as, for example, answers are hidden in test problems).

What new pedagogical possibilities does the concept of self-checking problems provide?

First of all, it is an opportunity for the student to set problems independently. Do we need
such an opportunity? If yes, why is it not introduced into the educational process of teaching
mathematics?

The answer to the first question can be found in the works of Polya: the research approach to
the problem involves its changes — simplifications, the solution of auxiliary or similar problem:s.
Why aren’t schoolchildren taught how to set problems? The statement of problems presupposes
their subsequent solution. In group teaching, what should a teacher do if 30 students are pre-
sented with 30 different problems? You can, of course, offer students to exchange problems and
solve them. But how can a teacher verify that all tasks are correct and meaningful? Thus, the
reason is that students are not taught how to compose problems, not because this activity is not
important, but because it was not technologically supported and even unrealizable under the
existing conditions.

The emergence of digital technologies makes it possible to raise this problem as one of the
significant goals of teaching mathematics at school and university. Moreover, the emergence of
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a computer in the human environment (noosphere) posed the problem of including a computer
in productive human activity, in the educational process — in the relationship between teacher,
student and the subject being studied. This direction has received the name — the development
of computational thinking. Consequently, the role of task-setting skills becomes important not
only for the intellectual development of the student, but also for the harmonious interaction of
human and artificial intelligences.

3. “GRAPHS"” SYSTEM: TECHNICAL ASPECTS

This paper presents process of creation and using of the “Graphs” system, which combines
the properties of

1. self-checking tasks (that is, the system is of the “Wise Tasks” type);

2. the possibility of implementing pedagogical technologies based on the concept of learning
through teaching and

3. organizing joint activities to create a product — an educational resource (team develop-
ment of mathematical software products as a pedagogical technology has been practiced
by us for more than five years and is presented in detail in the article [39].

Let’s move on to an overview of the technical features of the “Graphs” system, after which
we will consider its pedagogical capabilities [8].

The system is based on support of constructive problems on graphs. The problem is always
posed as follows: “build a graph with given properties” (Fig. 1). This formulation allows you to
get various variations of tasks by changing the user interface, for example:

AOBABWTE BEPLWMHY m CKAYATL JSON

NocrpofTe rpad, KOTOPLIA YAOBNETROPART
CMEHWTE HANPABNEHHOCTB HOPMANHWIOBATEL TPAD CRefyrOuHM YCNOBHAM

Fpad umeer poeHo 10 BepwnH
3ATPY3UTL JSON KAK PABOTATE C TPADOM? rpad nnanaphbii

MaxkCHMansHaA CTeNneHb BEPLUMHBL = 5
PéGepHan CBAIHOCTL paBHa 2
Mpad we ABNAETCA ABYAONLMBIM

HACTPOWKMW FrPADA

OTNPABMTH PEWEHHKE

Q Ycnex!
Janaya

£HA BEPH

Figure 1. User interface of the “Graph” system with a demonstration of the work of the module that checks
the isomorphism of graphs
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1. a graph is given, construct a new graph linked by some property to the given one;

2. agraph is given, select its subgraph with the specified properties (for example, build a min-
imal spanning tree of the graph);

3. a graph is given, mark its vertices, in accordance with some algorithm (for example, the
order of transferring edges to the tree of shortest paths of the graph according to Dijkstra’s
algorithm);

4. given a graph, build a new graph for which this graph will be a subgraph (for example,
build a transitive closure graph of a binary relation).

The software foundation of the system consists of modules that represent different proper-
ties of graphs as well as algorithms operating on graphs.

As an illustration, several such properties are presented, which simultaneously correspond
to the names of the system modules (Table 1). Within the system, three categories of properties
are distinguished: binary properties (indicating whether a graph possesses a specified property),
numerical characteristics, and properties related to particular subgraphs that are identified ac-

cording to certain criteria [7].

Table 1.

Binary properties

Numerical characteristics

Marked subgraphs

The constructed graph is a
transitive relation graph

Sum of degrees of vertices of an
undirected graph

Edges of an undirected graph la-
beled with natural numbers form
an Euler path (traversal in ascend-
ing order of labels)

The constructed graph is a
Hasse diagram of a strict or-
der relation

The number of vertices of an even
degree in an undirected graph

Edges of an undirected graph la-
beled with natural numbers form
an Euler cycle (traversal in ascend-
ing order of labels)

The constructed graph is a
strict order relation graph

The number of vertices of an odd
degree of an undirected graph

Edges of an undirected graph la-
beled with natural numbers form
a Hamiltonian path (traversal in
ascending order of labels)

The constructed graph is a
graph of a relation of a strict
linear order

Diameter of an undirected con-
nected graph

The edges of an undirected graph
labeled with natural numbers
form a Hamiltonian cycle (traver-
sal in ascending order of labels)

The constructed graph is an
equivalence relation graph

Radius of an undirected connected
graph

The marked subset of edges (to-
gether with their ends) is the span-
ning tree of an undirected graph

The constructed undirected
graph is regular (the de-
grees of all vertices are
equal)

Thickness of an undirected graph
(the smallest number of planar
subgraphs whose union gives the
original graph)

The marked subset of the undi-
rected graph vertices is the small-
est dominant

The constructed undirected
graph is Hamiltonian

Number of cliques (full subgraphs)
in an undirected graph

The marked subset of edges of
an undirected graph is the largest
matching
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4. "GRAPHS” SYSTEM: PEDAGOGICAL ASPECTS

The resource created on the basis of the proposed system “Wise Tasks Graphs” has three
different pedagogical functions:

1. the resource was created as an open web resource for expanding the system with new
modules, thus, adding new modules is a practice for students and schoolchildren in mas-
tering algorithmic thinking when studying the topic “Graphs” as well as the actual material
of the topic itself;

2. the system is being filled with tasks also through the web interface by combining various
conditions imposed on the graph, for example, “build a nonplanar graph on 6 vertices that
is not a complete graph”;

3. the system can be considered as a problem book on graph theory; for this, in addition to
adding new tasks, a task classifier is provided in the system.

The work with students developing modules in the described project is based on the ap-
proach presented in the work “Computer Algebra System as a Pedagogical Problem” [39]. Stu-
dents are divided into teams of 1-5 people. A student who knows the language in which the
system is written (in this case Java) is chosen as the team leader. Students are offered a choice
of about 100 modules (see Table 10). The team takes for execution the number of modules equal
to the number of people in the team so that each participant is responsible for the implemen-
tation of one algorithm. The team leader is responsible for the correct implementation of the
algorithms, organizing testing of modules within the team.

The author of the shell (a 4th year student developing the shell as part of the final qualifying
work) conducts weekly consultations with team leaders and those who wish on the Java language
and the technical characteristics of the system, while taking into account the emerging problems
for the correction and development of the system shell itself. He is also responsible for the final
acceptance of the modules developed by the students.

After the end of the stage of creating the system, the stage of filling the system with tasks
begins.

Since the system is open, any of its users who are interested in creating a problem book
accompanying a course in graph theory can be engaged in filling it.

This opens up new pedagogical opportunities for working with students and schoolchildren
in the study of mathematics (in this context of graph theory) through the compilation and solu-
tion of problem:s.

For students, this can be homework, in which it is proposed to compose the most difficult
constructive problem on the topic under study and conduct research related to its solution, for
example, increasing the dimension of the problem (the number of vertices and / or edges), putting
forward and testing hypotheses.

In case of difficulties, the teacher can suggest topics. The possibility of organizing such a study
even for unsolved problems is described in the article [40], where the Kelly-Ulam hypothesis of
vertex reconstructability of a graph is considered as such a problem.

For school children, the form of “mathematical battle” can be taken as a basis, when teams
compose and offer each other sets of problems, the solutions of which they know, and opponents
must present such solutions in a fixed time. This way of organizing work with self-checking tasks
was tested on the Wise Tasks Combinatorics system.

The topmost “layer” of work with the system will be the regular use of problem books cre-
ated as part of the use of the resource by teachers. Note that only this “pedagogical layer” of
educational activity is considered in the implementation of traditional methods of LMS filling.
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Fig. 2 presents for comparison schemes of pedagogical aspects of traditional work with tasks
and work using the resource of self-checking tasks and using the resource development process
as a pedagogical technology.

Shell development as

Working with a real task a student's
and real implementation qualification work

v
Development of

Developing computational software mndules: as
thinking a teamwork of
and teamwork skills studenis
L
Productive activities Conducting a self-
in the process of leamning directed study

mathematics

Y

Activities foreseen
in learning
management systems

Creation of a problem
book by a teacher

4

Activities foreseen
in learning
management systems

FProblem solving by
students

Figure 2. Diagram of the organization of activities to create a resource for self-checking tasks (middle part
of the diagram). Left and right — pedagogical aspects of activities related to the Internet resource. On the
right are the pedagogical aspects supported by the LMS, on the left are the pedagogical aspects associated
with the introduction of new pedagogical technologies

5. DISCUSSION

Let us give an analysis of the proposed pedagogical technologies from two points of view:
1. from the point of view of changing the informational learning environment;
2. from the point of view of the formation of important social competencies (soft skills).

The first point of view is connected to a greater extent with the methodological aspect of
teaching.

The problems of creating an information learning environment are discussed in detail in the
monograph [41]. It highlights two essential features of the information environment for teaching
mathematics:

1. availability of various forms of knowledge representation;
2. the growing role of instrumental knowledge representation.

The analysis carried out in the monograph has been refined in accordance with the changes
that have occurred over the past two decades in the article [42].

The article emphasizes that the role of artifacts as tools enabling students to master the
mechanisms of their own thinking — an idea clearly articulated in the works of Seymour Pa-
pert [43] — has not received the same level of thorough conceptual development in subsequent

COMPUTER IN EDUCATION 123



Malyutin E. V.

research. This occurred despite the fact that Constructivism became one of the most influential
and widely discussed theories of learning. The authors therefore conclude that, in the prepa-
ration of mathematics teachers, greater emphasis should be placed on using information tech-
nologies not merely as instructional aids, but as tools that support the development of students’
cognitive mechanisms.

Within this context, the proposed approach of collaboratively creating educational resources
(artifacts in the sense described above) that possess an instrumental character demonstrates two
possible ways of employing information technology as a means for developing students’ thinking
mechanisms.

1. increased attention to the algorithmic aspects of the school mathematics course, the tran-
sition from the study of formulas to the study of algorithms as an extension of the concept
of a formula; thereby increasing links between mathematics and programming;

2. expanding the concept of a mathematical problem in such a way that it includes the for-
mulation of the problem and thereby opens the way to a research approach to the study
of mathematics; an increase in the number of resources such as Wise Tasks that allow
you to combine the intellectual activity of students with intellectual technologies without
sacrificing the development of the student’s mental mechanisms.

The second point of view is determined by the general pedagogical goals of the learning pro-
cess.

For the definition of “soft skills” we take the one given in Wikipedia: Soft skills, also referred
to as core or transferable skills, are abilities that are valuable across all professions. Examples
include critical thinking, problem-solving, public speaking, professional writing, teamwork, dig-
ital literacy, leadership, professional attitude, work ethic, career management, and intercultural
competence. These differ from hard skills, which are specific to particular occupations or techni-
cal tasks. The term “skill” emphasizes a practical capacity to perform tasks. Broadly, it can refer
to abilities ranging from simple actions, such as learning to kick a ball, to more complex capa-
bilities, like developing creativity. In the context of professional development, however, “skill”
specifically refers to the mastery of deliberate and controlled actions. It is difficult to form soft
skills in an environment of lecturer-student interaction, when communication is subordinated
to one task — the transfer of knowledge that the lecturer has extracted from some scientific
field and transformed into a sequence of educational units available for students. The activity of
students in this case consists in the activity of the intellect, which in the process of the lecturer’s
story must actualize their own knowledge, confront them with those offered by the lecturer, seek
and get rid of contradictions, etc.

This is a very rich and little formalized area, which is often submitted to simplified form, be-
ing tied to pedagogical theory, reflecting only one aspect of the complex pedagogical process [44].

At the same time, soft skills are of a simpler nature, not related to the depth of the subject
being studied, but only to the forms of interaction between students and the manifestation of
their activity.

Thus, if the mastery (appropriation, meaning) of knowledge is the field of study of cognitive
psychology, then soft skills belong to the field of pedagogy and are associated with the organiza-
tional forms of educational work. The use of resources based on self-checking tasks allows the
implementation of pedagogical technologies in which soft skills and social skills are manifested
to a greater extent. The joint development of a resource (joint both for students and for students
with teachers) bears all the features of a productive approach to learning [45-48], when two
meanings of the term “product” are considered as a whole: the concepts of a product as a phys-
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ical the result of the activity and the product, as changes in the person himself, participating in
this activity.

6. CONCLUSION

The article presents an analysis of pedagogical technologies related to the support of produc-

tive activities in the study of mathematics and computer science. Two pedagogical technologies
were proposed and analyzed:

10.

11.

1. this approach involves a technology for organizing collaborative activities aimed at cre-
ating mathematical or computer science resources. In this context, the development of a
software system is treated as a pedagogical task. Such activity exhibits all the character-
istics of industrial intellectual work: the outcome is not only the creation of a software
product, but the participants themselves also become a product of the process. Through
engagement in this work, they acquire interdisciplinary knowledge bridging mathemat-
ics and programming, as well as essential collaborative skills necessary for effective joint
activity.

2. technologies for using training tools to support work with a task such as Wise Tasks; tasks
of this type are characterized by the fact that they carry out verification of solutions to
problems without prior solution of these problems by a person; the use of resources built
on the basis of Wise Tasks technology allows organizing support for research activities;
the latter is ensured by the fact that the user of the system can set new tasks and solve
them, using the system as a specialist correcting search activity.
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MpoekTnpoBaHme n npumeHeHune Wise Tasks
KaK TeXHOJ10rns NpPoAyKTUBHOro o6yyeHuns

MantoTuH E. B.", 2 egormalyutin1997@gmail.com

T CaHkT-MeTep6yprckuii rocyAapcTBeHHbIN 31eKTPOTEXHUYECKU YHIBEpCUTET «/13TW» um. B. U. YnbaHoBa
(NleHunHa), Poccuniickas ®epepauns, 197022, CaHkT-MeTepbypr, yn. Mpodeccopa Monosa, 5, k. 3

AHHOTaUMA

B cTaTbe paccmaTprBaloTCA nejarornyeckne BO3MOXHOCTM LIMPPOBbLIX 06pa3oBaTe/ibHbIX
pecypcos T1na Wise Tasks 1 nx posib B peann3saLum TeXHONOTNIA NPOAYKTUBHOIO 06y4eHNs.
AKTyanbHOCTb UCCNeA0BaHNA CBA3aHa C pacnpoCTPaHeHHO NPaKTVKOA MCNoib30BaHUS
LMPpPOBbLIX CPEACTB NPerMyLLEeCTBEHHO A1 OpraHM3aLmMn y4ebHoro npowecca uimn KoH-
TPOASA 3HAHWIA, YTO YaCTO NPUBOANT K MaCCUBHOW POM 0bYUaIOLLMXCSA 1 OFpaHNYnBaeT
pa3BuTMe NX NCCAe0BaTebCKON 1 TBOPYeCKOol akTMBHOCTW. B paboTe aHann3upytotcs
OrpaHMyeHuns Taknx MNOAXOA0B 1 060CHOBbLIBaeTC HEOOXOAMMOCTL CO3jaHmns 0bpaso-
BaTe/IbHbIX Cpej, B KOTOPbIX y4Yallyecs BbICTYNalT He TObKO NOTPebuTeNsiMu roToBbixX
3aflaHuii 1 peLeHUiA, HO U aKTUBHBIMUW YHaCTHUKaMU MX NOCTaHOBKYM U pa3paboTku. B kauve-
CTBe peLleHus NpejnaraeTcs NCnoib30BaHe GOPMan30BaHHbIX CPeACTB NpejCcTaBaeH NS
3af,a4y npejMeTHol 061acTh N UMPPOBLIX MHCTPYMEHTOB, MO3BONAIOLLMNX aBTOMATNYeCKN
NpoBepsATb PeLIeHNs KOHCTPYKTUBHbIX 3a4ay. Takoi MoAxo/ peannsyeTtcs B pecypcax Tuna
Wise Tasks, rge 06y4atoLLmiica MoXeT 3KkCnepuMeHTPOBaTh C PasinyHbIMY Cnocobamu pe-
LLIeHns, NPOBepATb rMnoTesbl U GopMyIMpoBaTb HOBbIe 3aga4n. Ha npumepe pas3paboTku
obpasoBaTeNlbHOro pecypca no Teopum rpadpos NokasaHo, kak NoJ06HbIe CUCTEMbI MOTYT
noAAepXnBaTb TEXHONOT N0 «0byyeHMe yepes 0byyeHre», pa3BrBaThb alropuTMUYeckoe n
BbIYMCANTENIbHOE MbILLLIEHWE 1 BOB/eKaTb CTYAAeHTOB B COBMECTHYHO pa3paboTky yuebHbIx
mMaTepranos 1 NPorpaMMHbIX Mogyneii. MosyyeHHble pesyibTaTbl AeMOHCTPUPYIOT, UTO
NCnosib30BaHUe NoAC6HbIX LMPPOBLIX Cpes cnocobeTeyeT 6onee ryb0KOMy OCBOEHWIO
CofiepKaHNs ANCUMNANHBI 1 GOPMUPOBAHUIO NCCIeA0BaTeNIbCKUX HaBbIKOB.

KnroueBble cnoBa: npo4ykTMBHOE 06yYeHne, UHPOPMAaTVKa, MaTematvika, Teopus rpagos,
negarorndeckvie TexHosornv, 3agayv tuna Wise Tasks, nporpammupoBaHne, KOMaH4Has
pabota, nocTaHoBKa 3a4au.

LUuTtuposaHue: MantoTtnH E. B. lpoekTnposaHune n npumeHeHmne Wise Tasks kak TexHono-
rMs NPoAyKTUBHOro 0byyeHuns // KomnbloTepHble MHCTPYMEeHTbI B 06pasoBaHun. 2026.
Ne 1. C. 115-128. d0i:10.32603/2071-2340-2026-1-115-128
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