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ABSTRACT

The article explains the relevance of the research topic, characterizes the concepts of "algorithm",
"algorithmization", algorithmization is valued as a valuable approach to training, Emphasis is placed on the role
of algorithms in the gradual formation of mental operations, the combination of the concepts of "learning” and
"algorithm™, the interpretation of the functions of the concepts of "learning process control algorithm" and
"algorithm in which students become subjects”. The authors consider the approach to training as a cybernetic
model of management acceptable, noting that the adoption of a cybernetic model of management in the learning
process is based on its abstraction, allowing it to be viewed as a process independent of content. The article
summarizes that the teacher enters the learning process as a component of his activity, performs a management-
regulatory function. The teacher's learning process management activity is a mental activity aimed at solving a
series of didactic tasks, the teacher has a formal algorithm for managing the learning process, and the concrete
implementation of each step of this algorithm is heuristic, it is practical to know the learning process management
algorithm that leads to effective results. The existence of such an algorithm requires the existence of a theory of
effective learning, the level of development of effective learning and its theoretical foundations is determined by

the level of development of pedagogical thought of each generation, and this process is constantly evolving.

The presented research paper presents open and

block-diagram forms of the algorithm for managing the

training system, formed in accordance with the current level of development of pedagogical thought and

pedagogical practice.

Keywords: Algorithm, algorithmization, algorithmic culture, cognitive needs, algorithmic learning, same

type of actions.

Relevance of the research topic

The existence of an algorithm that reflects the
logic of the development of the relationship between
teacher, learning material and student is an important
factor in the transformation of learning into a well-man-
aged process. Little is written in the pedagogical litera-
ture about the algorithm for managing the learning pro-
cess. Although the signs of good management of the
training process are formulated, the logic of manage-
ment with these signs, the sequence of tasks to be per-
formed by the manager, the conditions to be considered
and the necessary steps, the system of relevant instruc-
tions are not sufficiently specified. Therefore, we claim
the relevance of the research topic aimed at developing
different descriptions of the learning process manage-
ment algorithm.

Interpretation of research materials

The concept of "algorithm" is given various defi-
nitions in the pedagogical literature. Professor B.Ah-
madov in his article "Algorithm and its place in lan-
guage learning" writes that he shares the opinion of sci-
entists who define algorithm: "The algorithm consists
of a system of instructions, sequential instructions,
commands necessary for the correct results of the work

to be performed, the work to be performed, the actions
to be performed to solve the problems combined in a
certain group" [2;173]. Commenting on this definition,
academician M. Mehdizade wrote: "His general defini-
tion of algorithms, shared by other scholars, is certainly
acceptable. But it could be simplified a bit". “The algo-
rithm is a description of the same type of actions, the
order of execution of any work to be performed, "- we
are not mistaken. [8;230]

In our opinion, in order for this simplification to
be considered acceptable, the "description of the proce-
dure of execution", namely the rules here, must contain
the necessary steps, their sequence and cover all possi-
ble cases to achieve the correct result. Otherwise, there
would be no need to simplify the definition given by
Professor B.Ahmadov to the algorithm. Also, the dif-
ference between the terms "algorithm™ and "algorithmi-
zation" used here should not be overlooked. Appar-
ently, this is why M. Mehdizadeh continues his reason-
ing, emphasizing the importance of "algorithmization™:
“... algorithmic learning is considered useful because it
prepares students to regulate and manage their thinking
and actions. [4;167]
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K.I. Shukina's point of view is also interesting. He
writes that the algorithm should be understood as strict
instructions for students to perform cognitive and prac-
tical tasks of a certain type and class. In other words,
the algorithm gives the most accurate instructions on
the sequence of the simplest operations, it can be ap-
plied not only to one problem, but to a set of problems
of a certain type, it divides the training activity into the
simplest steps and necessarily leads to the answer.
[7;298]

Prof. B.Ahmadov considers it important to apply
algorithms and writes: "According to the theory of the
formation of mental operations in stages, knowledge
can not be given ready-made, knowledge must be mas-
tered in the process of performing actions that are fully
consistent with the application of the taught material.

Once a system of appropriate actions has been
identified for the material, the necessary conditions (eg
clear instructions) must be created for the correct im-
plementation of those actions. Training should begin
with conveying this condition to the student. In the sec-
ond stage, actions (physical, materialized actions) must
stop. In the third stage, the action is based on speech
(speaking aloud), not on things (on the basis of mate-
rial). In the 4th stage, the student divides the actions
into portions and describes them through speech. In
stage 5, the movement is performed in the mind and au-
tomated. This organization of the work allows the
teacher (and the student himself) to control each stage,
to identify and eliminate errors. Applying algorithms
plays an important role here. [2;173]

K.I. Shukina also considers algorithmization in
training to be a valuable approach and writes: “Algo-
rithmization in training is a valuable approach, it equips
students with the means to express their thinking and
practical activities ... In the learning process, the con-
tent often prevails over the method (students are taught
less to think, judge, think). For example, solving geo-
metric problems related to proof is difficult because
students do not know what actions need to be taken to
find a solution to the problem, as well as how and in
what order to act according to the conditions of the
problem. [7;298]

In addition to the important role of the use of al-
gorithms, scientists note its weaknesses. For example,
M.Mehdizadeh rightly writes that adherence to exces-
sive algorithms weakens the learning process, slows
down the development of students' creative abilities,
can create formalism in learning, and so on. He uses the
concepts of "learning algorithmization”, "algorithmic
learning”, includes these concepts in the category of
training type and notes that in order to overcome the
shortcomings, it is necessary to combine the type of al-
gorithmic training with other types of training, espe-
cially programmed training. [8;230]

K.l. Shukina also appreciates this idea and shows
that not everything should be algorithmic, because in
terms of the possibility of compiling an algorithm, the
issues are divided into several types:

* There are some problems that can be solved with
the help of algorithms, but this is not expedient due to
the complexity of the developed algorithm;

* there are problems for which it is impossible to
build an algorithm, because it is impossible to take into
account all its conditions, all its actions and their se-
quence;

* there are problems that can be solved not only
with the help of the algorithm, but it is also expedient;

* There are also problems that can be solved only
with the help of an algorithm, a sequence of simple ac-
tions and a system. [7;288-289]

We consider the views of M. Mehdizade and G.
Shukina to be acceptable.

As mentioned above, in the pedagogical literature,
the concepts of "training” and "algorithm™ are com-
bined in different ways (for example, algorithmic train-
ing, algorithmic training, use of algorithms in training,
etc.) and these concepts are included in the system of
different categories. M.Mehdizade wrote about it as
follows: “An algorithm is a system of rules that solves
one type of problem. Undoubtedly, there is a great need
for careful study of this issue. The inclusion of algorith-
mic training methods, forms and types in the treasury is
a great achievement of modern training. [8;231]. Prof.
B.Ahmadov comparing the concepts of algorithm and
method shows that sometimes these concepts are con-
fused. In fact, there is a difference. Thus, all algorithms
are based on the method of problem solving, but non-
algorithmic methods are also available. The method is
broader than the algorithm. From what has been said, it
is clear that the correct interpretation of the concept of
training algorithm is an important issue and terminol-
ogy appropriate to the function performed by the algo-
rithm should be formed and used locally. [2;174]

The problem of transforming the learning process
into a well-managed system is everlasting. This is due
to the pedagogical nature of the training. If we approach
training as a cybernetic model of management, we have
to express our interpretations in a different context. As
is well known, E.A. Klimov identified the following
four important features of a good management system:
a) clarity of the purpose of management; b) timely feed-
back; c) the relationships are of a consistent operational
nature; d) accuracy of information on each subsequent
condition of the controlled object [13; 33-36]. It should
be noted that the adoption of a cybernetic model of
management in the learning process is based on its ab-
straction, allows it to be viewed as a content-independ-
ent process. Therefore, E.A. Klimov considers this pro-
cess as a complex management system. Academician
A.l. Berg writes that it is quite clear that training can be
considered as a management system. The most im-
portant and specific feature here is that the object of
management in this system is the person himself. [9;
65]. The object of management in this system is not
only the student as an individual, but also the student's
activity aimed at acquiring and developing knowledge.
There are two governing bodies, which to some extent
regulate their activities. E.A. Klimov interpreted it as
follows (scheme 1)
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The existence of an algorithm that reflects the
logic of the development of the relationship between
teacher, learning material and student is an important
factor in the transformation of learning into a well-man-
aged process: we consider it appropriate to call this fac-
tor "learning process management algorithm" for short.
In contrast, we consider the use of algorithms by the
student to apply his theoretical knowledge to the solu-
tion of this or that problem as one of the important fac-
tors of his self-government activity. The development
of algorithmic activity, which acts as an important type
of mental activity, is ensured by the use of algorithms
for solving various problems, in the process of devel-
oping such algorithms. In this regard, L.N. Landa em-
phasizes that although the independent development of
algorithms by students causes a great loss of time, it has
great didactic value in terms of the formation of inde-
pendence of thought. [12;470]

In this work, we aim to comment on both the algo-
rithm for managing the learning process and the algo-
rithms for applying students' theoretical knowledge to
solve certain problems in the learning process, and its
main didactic aspect. Little is known about the learning
process management algorithm in the pedagogical lit-
erature known to us. [1;301-305]. It is true that the signs
of good management of the learning process have been
formulated, but the logic of management with these
signs, the sequence of tasks to be performed by the
manager, the conditions to be considered and the nec-
essary steps, the system of relevant instructions are in-
sufficient. According to academician M.I.Mahmutov,
the algorithm of problem-based learning can be pre-
sented in the following structure:

1. Giving a command, or rather creating a problem
situation for the teacher (the teacher asks a question or
asks a question, gives an assignment, etc.)

2. Team performance, in other words, the student
formulates a problem, collects new facts, makes a hy-
pothesis, and so on. he writes, hears, reads, solves,
thinks.

The result of the student's performance of the com-
mand is twofold: a) the external result of the student's
activity, b) the student's transition to a new situation.

3. External and internal reverse contact. Through
external reverse contact, the teacher receives fee re-
verse contact dback on the performance of his team. In-
ternal reverse contact, the student controls himself by
realizing his activity.

Scheme 1

4. New internal and external (or joint) team.

A new consideration is put forward or a new prob-
lem is posed.

The teacher's team (or the student's inner team, the
internal motivation) continues until the student is out of
the problem situation. In this case, a new team begins,
a new problem situation arises. [10;418-419]

The teacher enters the learning process as a com-
ponent of his activity, performs a management-regula-
tory function. The teacher's activity of managing the
learning process is his mental activity aimed at solving
a series of didactic tasks, he keeps the algorithmic and
heuristic types in unity. We believe that there is a for-
mal algorithm for managing the learning process by the
teacher, but that the concrete implementation of each
step of this algorithm is heuristic, it is practical to know
the learning process management algorithm that leads
to effective results. The existence of such an algorithm
requires the existence of a theory of effective learning.

Naturally, the level of effective training and the
development of its theoretical foundations is deter-
mined by the level of development of pedagogical
thought of each generation, and this process is con-
stantly improving. We propose the idea that the man-
agement algorithm of the training system, formed in ac-
cordance with the current level of development of ped-
agogical thought and pedagogical practice (or rather,
the level at which we understand this treasure), should
have the following structure. In our subjective sense,
this training system is "adequate to the educational
space that is being formed in accordance with the chal-
lenges of the IV Industrial Revolution." [5;46-47],
"Constructivism, which will lead to the development of
thinking, cooperative learning, which will lead to the
social development of students, the creation of condi-
tions for independent acquisition of knowledge, it is
based on the principles of independent acquisition of
knowledge and skills, the role of the teacher as an or-
ganizing coordinator, and in some cases as an arbitra-
tor. [6;466], problem, algorithmic, programming, dif-
ferentiation, etc. approaches as its subsystems, “oppor-
tunity-action-new quality “paradigm. [4; 104-107]

1. Open form of the algorithm:

1. If it is possible to turn the goal of the learning
process into the object of satisfying students' cognitive
needs (using programmed and other means), the third
point is passed, otherwise the second point is passed.



76

Sciences of Europe # 94, (2022)

2. The goal set in the training process is realized
by dogmatic methods, the process is completed, a new
command is given.

3. If it is possible to regulate independent-search
activities aimed at achieving the goal that has become
the object of satisfying the cognitive needs of students,
itis moved to the eighth point, if not, to the fourth point.

4. The existence of conditions for the transfer of
knowledge using programmed means is determined, if
such conditions exist, it is passed to the seventh point,
if not, it is passed to the fifth point.

5. If the transfer of knowledge as a result of the
student's methods of activity (in stages) and the acqui-
sition of counter-information is considered useful, it is
passed to the fourteenth point, otherwise it is passed to
the sixth point.

6. Provides knowledge in a ready-made way by
means of explanatory-reproductive methods and coun-
ter-information is obtained, it is passed to the four-
teenth point.

7. In educational programs, students are given
knowledge, skills and habits are formed, developed, the
process ends, a new team is given.

8. When it is determined that it is necessary to pro-
vide factual material for the solution of the problem, it
is moved to the twelfth paragraph, if not, to the ninth
paragraph.

9. If it is accepted that it is useful for students to
be partially involved in solving the problem, move on
to the eleventh point, otherwise to the tenth point.

10. With the research method (or other search
method) students solve the problem, gain new
knowledge, move on to the thirteenth point.

11. The problem is partially solved by searching,
new knowledge is obtained, the thirteenth paragraph is
passed.

12. The teacher states only the factual material on
the problem solved by the students, describes the event
in a scientific, complete, vivid way, the students solve
the problem, where new knowledge is obtained using
problem interpretation and goes to the thirteenth para-
graph.

13. If there are conditions for the formation and
development of skills and habits using programmed
tools, the seventeenth paragraph, if not, the fourteenth
paragraph.

14. Skills and habits are formed with the applica-
tion of examples, variable exercises, algorithms, rele-
vant feedback is obtained and passed to the fifteenth
paragraph.

15. If, based on the opposite information, it is de-
termined that individualization is necessary, the six-
teenth paragraph is passed, otherwise the process ends
and a new command is issued.

16. Individualization is used as intended, the pro-
cess is completed, a new command is given.

17. With the application of programmed materials,
students' activities are organized, the process is com-
pleted, a new team is given.

2.Algoritmin blok-sxem formast: sxem 2

Sonraki
komanda

7

Sxem 2

Comment on the scheme

1. The goal set for the learning process was
to become an object of meeting the cognitive needs of
students (through the use of programmed and other
means);

2. It is possible to regulate independent search ac-
tivities aimed at achieving the goal that has become the
object of meeting the cognitive needs of students;

3. There are conditions for the transfer of
knowledge using programmed tools;
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4. There is a need to provide factual material to
solve the problem;

5. The transfer of knowledge as a result of the
methods of activity (in stages) and the acquisition of
feedback is considered useful:

6. It is useful for students to be partially involved
in solving the problem;

7. There are conditions for the formation and de-
velopment of skills and habits using programmed tools

8. Based on the opposite information, it was

determined that there was a need for individualization.

1. Based on the opposite information, it was deter-
mined that individualization is necessary.

2. Through educational programs, students are
given knowledge, skills and habits are formed and de-
veloped:;

3. With the method of research (or other search
methods) students solve problems, new knowledge is
acquired;

4. The problem is partially solved by the search
method, new knowledge is obtained;

5. The teacher states only the factual material on
the problem solved by the students. Describes the event
in a scientific, complete, vivid way, the students solve
the problem, where new knowledge is obtained using
the problem interpretation method,;

6. Explains knowledge - gives ready-made repro-
ductive methods and reverse information is obtained;

7. Skills and habits are formed with the application
of examples, variable exercises, algorithms, relevant
feedback is obtained;

8. The activity of students is organized with the
application of programmed means;

9. Individualization is used in accordance with the
purpose.

Like many authors, we are of the opinion that the
involvement of students in activities to solve this or that
problem by algorithmic methods or problem-solving al-
gorithms has a very strong impact on the development
of their algorithmic type of mental activity, leading to
an increase in algorithmic culture.

So what is "algorithmic culture™? The concept of
"algorithmic culture™ is widely used in the relevant lit-
erature. In the narrow sense, "algorithmic culture™ usu-
ally refers to an integral part of mathematical culture
that helps students to form and develop specific ideas,
skills, and habits related to the concept of algorithm.
However, it is also known that all conscious human ac-
tivity is accompanied by appropriate algorithms (ie, in
most cases, the result of human activity depends on un-
derstanding the accuracy of its algorithmic nature).
Therefore, in general, algorithmic culture refers to a set
of specific ideas, skills and habits that act as part of the
general culture of each person at the current stage of
development of society, as well as a factor that deter-
mines the purposeful components of school education.
In modern teaching methods of mathematics, the group
of components that determine the algorithmic culture of
the student is mainly as follows:

1. To understand the essence and properties of the
concept of algorithm, as well as language;

2. Mastering the methods and tools for writing al-
gorithms;

3. Understand the algorithmic nature of mathemat-
ical methods and master the algorithms used in the
school mathematics course;

4. Know the basics of programming for comput-
ers. 1.G. Vyaltseva, A.S. Alekseyev show that for the
further development of students' algorithmic culture, it
is important to use a plan for solving important prob-
lems, special instructions at the preparatory stage, be-
cause here every step of the activity, the instructional
tasks must be performed consciously, it must be clear
what theoretical provisions are based on in its compila-
tion. The following principles should be followed in de-
veloping such a plan

1. Obtaining basic information that is important
for the theoretical basis of the plan;

2. There should be an instructional system cover-
ing the same class of issues;

3. The instructional system should be complete
and sufficient in content to allow for final results;

4. The instruction system should not be contradic-
tory. He should not refute the previous one, nor follow
it logically;

5. The number of items or items in the plan should
not be too large and should be as small as possible;

6. The instructional system should cover the same
type of issues en masse. [11;191]

Scientific novelty of research work

Open and block-scheme forms of the algorithm of
management of the training system formed according
to the current level of development of pedagogical
thought and pedagogical practice are defined.

Theoretical significance of the research

The development of algorithmic theory was fur-
ther contributed to the further development of algorith-
mic theory by defining open and block diagram forms
(descriptions) of the algorithm of management of the
training system formed in accordance with the current
level of development of pedagogical thought and peda-
gogical practice.

Practical significance of the research

We believe that the definition of open and block
diagram forms (descriptions) of the algorithm for man-
aging the training system, formed in accordance with
the current level of development of pedagogical
thought and pedagogical practice, will have a positive
impact on the formation of an environment for correct-
ing errors.

The result

1) The activity of managing the learning process
of the teacher is his mental activity aimed at solving
consistent didactic tasks; it combines algorithmic and
heuristic types; 2) There is a formal algorithm for man-
aging the learning process by the teacher, but the spe-
cific implementation of each step of this algorithm is
heuristic; 3) It is practically useful to know the algo-
rithm for managing the learning process that leads to
effective results; 4) The existence of such an algorithm
requires the existence of a theory of effective learning.
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ABSTRACT

The article describes the problem of anti-corruption education in a higher educational institution. The general
process of education in higher education is connected with this topic, and the problem of professional education
of future specialists is also raised. The process of education is as important in the preparation of a future teacher
as special knowledge. Anti-corruption education is also described as an important indicator of the training of future
specialists. The main tasks and indicators of anti-corruption education are given.
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[TocranoBka npobGiemsl. Koppymius — siBieHue,
CHIDKAIOIIEE OTJady OT BOCIHTATEIFHOW pPabOTHI B
BEICIICH mIKoJe. IHTepBBIO, IPOBEICHHBIC YICHBIMH,
MOKAa3bIBAIOT, YTO 32 MOCJIETHHE JIBA ACCATIICTHS YPO-
BEHb KOPPYIIIUH B BBICIICH MIKOJIE BO3POC U MpUoOpen
CUCTEMHBIH XapakTep. B mepuox crabmnusaimu coBpe-
MEHHOTO CTYACHTA KaK CICIHAaINCTa BO3HUKACT OI1ac-
HOCTh COITHATU3AIHH B KOPPYMIIUPOBAHHOH Cpejie, 4To
MO’KET MMETh HETATHBHBIE TIOCIIEICTBUS AJIs1 00IIECTBA
B IICJIOM. DTH 00CTOSATEIbCTBA BBI3BIBAIOT HEOOXOIH-
MOCTh BBISBJICHUS HANPaBJICHUH COBEPIICHCTBOBAHUS

COBPEMEHHOW CUCTEMBI MPOQPECCHOHATLHOTO 00pa3o-
BaHMA Oyymux crenuaiucToB. [Ipu monroroske KoH-
KYPEHTOCHOCOOHBIX CIIEIMAINCTOB Y4eOHBIE 33/1a4H,
COOTBETCTBYIOIIME BBICIIEMY 00pa30BaHMIO, HE MIPEy-
CMOTPEHBI.

AHanu3 TNOCIEJHUX MCCIICOBAHUM M MyOJiHMKa-
M. AHAIN3 pe3yJIbTaTOB M€AarOrUKO-TICHXOJIOTHYe-
CKHUX HCCJIEIOBAaHUI KOPPYILMM IOKAa3bIBAE€T, YTO Yy
YYC€HBIX OTCYTCTBYET UCTKad MO3ULIHUA B ONPCACITICHUN
4epT JMYHOCTH, 00eCHeyuBaIOmnX Oe3yCIIOBHOE CO-
OJIr0IeHHE aHTUKOPPYIIIMOHHOTO 3aKOHOJATEILCTBA, &



