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This paper is investigated the requirements and general theoretical approaches to the
construction the computer mathematics system for educational purposes of studying
algorithmization and programming, which have their own specificity. The basic form of practical
activity of the student is laboratory work. Specific problems are the problems of program
representation by both special and general mathematical models.

It is advisable to carry out the initial study of algorithmization in the course of informatics of
high school using specialized educational-oriented software-methodological software. The article
considers a subject-oriented approach to the construction of information systems to support the
learning process while studying the course of algorithmization and programming. This approach is
applied to the implementation of the software-methodological complex "Video Interpreter for
searching and sorting algorithms”. The software-methodical complex is created for application in
educational process during teaching of discipline "Fundamentals of algorithmization and
programming” as means of debug-ging a deeperunderstanding of the processes occurring in the
computer, improvement of logic of writing of programs.

The article considers the purpose of the program-methodological complex “Video Interpreter
for searching and sorting algorithms” and the integrated environment of the course “Fundamentals
of Algorithms and Programming” are described.

The use of the program-methodological complex "Video Interpreter” in the educational
process allows to organize at a high level students’ educational and research activities; to activate
students’ independence in mastering knowledge; reduce the time needed to set up the program;
accelerate the develop-ment of students' logical thinking.

Keywords: systems of computer mathematics for educational purposes, computer software,
support of learning processes, visualization.

1. Introduction

The trends of the last decades demonstrate the rapid growth of the amount of knowledge
needed by modern humanity, the widespread introduction of professionally oriented information
systems in society, the total penetration into all spheres of human activity of global information and
communication networks. This necessitates the intensification of the learning process, the
improvement of the quality of learning and the enhancement of students' intellectual abilities
through the informatization of the educational process.

Modern education tools are fundamentally different from the education tools of the past.
Interactive multi-purpose learning systems are becoming increasingly popular, i.e, effective both in
the classroom, in the workshops, and in their own use [1, 2].

Complexly addressing specific learning process maintenance tasks allows the use of
computer-based system of computer mathematics for educational purposes (SCMEP) in the learning
process [3, 4].

@®@@ Michael Lvov, Ludmila Shishko, Irina Chernenko, Evgen Kozlovsky
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SCMEP is a software system for natural science and mathematics courses that use
mathematical models and domain methods based on symbolic transformations and computer
algebra.

General theoretical and methodological bases, formulation of functional requirements and
development of the SCMEP model as a system for supporting the learning processes in the exact
disciplines are described in [5].

A separate study is required by the SCMEP for algorithms and programming.

Conducted in the work [6] theoretical analysis of scientific researches and publications on the
problem of creation of complex software systems for mathematics educational purpose,
familiarization with practical experience in the problem of research of SCMEP in mathematics have
revealed a number of contradictions between the requirements for software systems for mathematics
and educational purpose.

The identified contradictions made it possible to formulate the problem of pedagogical
provision of the wholeness of the process of teaching mathematics with the help of SCMEP in
mathematics.

The section "Basics of Algorithms and Programming” occupies a special place in the
academic programs in the discipline "Informatics” of a comprehensive school. If the purpose of the
other sections is to provide students with the skills, knowledge and competencies of the user of
modern information technologies, then the educational material of this section is aimed at shaping
the future specialist in the field of computer technology development. Thus, this section is included
in the discipline syllabus, in particular in order to provide early guidance for students who have
demonstrated aptitude in computer science.

The modern curriculum of the "Basics of Algorithms and Programming” section enables the
teacher to choose both the teaching language of programming independently and to a great extent
independently determine its didactic content. In particular, the teacher can choose an object-oriented
or structural methodology of algorithmization, choose any of the programming languages: Pascal,
C, Visual Basic, etc. The teacher can use professional development environments in the teaching
process. For example, you can choose professional development environments (Borland Pascal,
Free Pascal etc.) to study Pascal programming. The teacher can also use programming-oriented
development environments (PascalABC, Lazarus, etc.). [6]

However, an analysis of these environments shows that they do not complete all the tasks of
supporting the learning process of programming.

There are specific tasks that require both the development of new algorithms and specialized
software systems for educational purposes based on the technology of symbolic transformations and
algorithms of computer algebra [7].

It is expedient to carry out the initial study of algorithmization in a computer science course
of a general school using specialized educational-oriented program-methodological software —
SCMEP on algorithmization and programming. This should be an integrated algorithm environment
that supports the structural methodology of algorithm migration in combination with object-oriented
software systems builders.

The SCMEP (electronic) didactic materials on algorithms and programming should include
the textbooks, manuals, methodological manual, reference library, reference book, dictionary, etc.
The functionality of these modules is outlined in [8, 9].

The SCMEP of algorithms and programming must support the process of creating algorithms
(programs). From a technological point of view, information support for the process of creating an
algorithm (program) is possible provided that it takes place in a specialized business environment.
Activity Environments are the main SCMEP software modules.

While learning the algorithms of information processing represented by different data
structures, such an environment should be a programming environment.

The principle of clarity is of particular importance in the study of algorithmization and
programming.
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Through the thoughtful use of visual aids can enhance the emotional impact on students,
increase the availability of material, accelerate the activation of students' mental activity. There are
currently a number of visualization systems for algorithms (Balsa, Tango, Vizi tomo) [10,11]. But
these systems provide only one aspect of educational systems for educational purposes — clarity.

To comprehensively solve the problem of teaching the section "Basics of Algorithms and
Programming™ at school will allow SCMEP on Algorithmization and Programming with a built-in
activity environment for rendering algorithms, which allows you to dynamically display the details
of their work.

2. About the SCMEP for algorithms and programming

Scientists of the Department of Informatics, Software Engineering and Economic Cybernetics
of Kherson State University under the guidance of Professor M. Lvov has long been engaged in the
implementation of the concept of computer mathematics for educational purposes. A number of
SCMEP for the Ministry of Education and Science of Ukraine have been developed. Here are some
of them (copyright certificates [13-15]):

—Program methodical complex "Video interpreter of searching and sorting algorithms™.

—Integrated environment for "Basics of algorithms and programming™ studying in higher
educational institutions.

In our study, we describe the program methodical complex "Video interpreter of searching
and sorting algorithms™ to support the course "Basics of algorithms and programming" (hereinafter
— Videolnterpreter) [12, 13]. It is designed for the secondary school at the request of the Ministry
of Education and Science of Ukraine (MESU), recommended by MESU for use in the educational
process (received the stamp of the MESU), and is used in the educational process in secondary
schools of Ukraine. She successfully passed the certification procedure UkrSEPRO, the relevant
commissions of the MESU, established the MESU testing procedures in secondary schools of
Ukraine.

The methodology of teaching the basics of programming, reveals the maximum possibilities
of the computer in the organization and management of didactic process, automation of the stages
of the learning process should be SCMEP of algorithmization and programming. It has:

—to build on the already existing and generally accepted notation to write algorithms (e.g.,
notation of Pascal);

—to support the development of algorithms for problem — and subject-oriented performers
(abstract data types);

—to provide the programmer all the tools one of the most common implementations of a
programming system (e.g., Borland Pascal);

—to be easy to use and intuitive to work with.

—suitable for use by the teacher for teaching the educational material, demonstrations of
process development and execution algorithms, quickly check the properties of the algorithms
written by the students;

—suitable for use by students — for practical classes and laboratory work;

—to include in its composition all, the essential didactic and methodical support.

—to support the choice of interface language (Ukrainian, Russian, English).

The main feature of the software Videolnterpreter is to take into account the specifics of the
subject area and to implement in a single methodology and in the interaction of all electronic
learning tools: electronic manual, programming environment, program demonstration environment,
reference book etc.

The Software Methodical Complex (SMC) "Videolnterpreter of searching and sorting
algorithms™ consists of the following blocks (Fig.1):

- Programming environment with a collection of source code for SMC algorithms and a
collection of source code for user algorithms and programs.

— Demonstration environment with a collection of demonstrations of SMC Videolnterpreter
algorithms and a collection of demonstrations of user algorithms.
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- Electronic textbook on algorithms "Search and sort algorithms".
- Electronic reference book to Pascal programming language.
Programming Environment allows you to:
- write your own algorithm using the Pascal standard (video demonstration output modules
with Data and Index types);
- use a Pascal compiler or demonstration environment to run the program;
save the program in the user's collection;
download the finished application from the system or user collection;
- observe the program implementation process in a demonstration environment.
While writing the program, the user works in the mode of the Videolnterpreter
Programming Editor (Fig. 2), namely with the structural representation of the programming
language constructs (block diagrams).

Software Methodical Complex
“Video interpreter of searching
and SOl’ting algorithms" version 1.0, release 02

© -2002 r | Pascal Languaoe
Ministry of Edueation and’ '} ‘'sorting algorithms - & (reference book)
Science of Ukidine "/ aining a = e .
i (rainingaitsia )
Guidance Centérof the4s In
Development and Application of

Teachware of the Ministry of
Education and S¢ience of Ukraine

Programming Demonstration

= 1 . f
Kherson State Pedagogical environment environment

University

m Personiﬁcationv
| about
. authors
Fig. 1. Software Methodical Complex

“Video interpreter of searching and sorting algorithms” Version 1.0

D = &

New Open Save | Cut Copy
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Begin
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The programming environment editor is specialized. It is designed for beginner programmers.
Special tools include: patterns of basic language control structures, control of display of procedure
bodies, functions, sections of descriptions, some specific editing tools.

The programming environment implements: Integer, Boolean and Data types; description of
constants and variables, including arrays; evaluate expressions; the assignment; branching (if-then-
else); loop (while, repeat); the compound operator.

But there are limitations to the programming language for describing algorithms for
demonstration. Such algorithms do not use sections of types, modules (Uses), Input — Output
operators (Read, Write, Readln, Writeln), operators With, file processing operators, operators of
line processing, variables of standard simple types (Real, Char) and functions that return values of
these types, variables of simple types that are defined by the programmer (type interval, scalar
type), variables of structured types (Record, Set, File, String, type of link), arrays as parameters of
procedures and functions.

The word Data is used to indicate the system's own data type, which is displayed in the
columns in the demo (Data type = 0..99). The Data type must be used to run a demo of the
algorithm.

Only one-dimensional arrays of Data and Boolean types can be used in algorithms. The
maximum size of a one-dimensional array is 1..MaxSize (MaxSize = 31).

Arithmetic and logical operations are not defined for Data variables, only comparisons of
magnitude and assignment of the simplest form are defined.

The Electronic training aids “Searching and sorting algorithms” (Fig.3) is a modern
multimedia hypertext application, built in the form of a structured collection of topics and
algorithms, it includes text fragments, graphical illustrations of algorithm execution, source module
texts.

V@Trammg aids on searching and sorting algorythms - fleTpos H

File View Service Help
Contents 2.3. Binary search in a sorted array.

< Task 29. Search of the given element in the *
array. [

) £

R Choes ek It is given: one-dimensional ordered file A[1
— =| element b.It is necessary to answer: whether the
1.2. Choice tasks solving tree element b in the array A.

2 Weighing focks The task of search essentially becomes sil
1.4. Efficiency of an algorithm as the number 1 elements of the massif are ordered. The standard
of search in the ordered file is a method of divis

1.5. Choice of the given element piece half-and-half, and a piece is the piece of int
16 Crdaring e elements of the massif - 1..n.

1.7. Comparisons, rearra ents and transf Solution.

« The step of binary search consists in comps
2.1. Element search in an array the required element with average elemel
= - = where m - some index (k < m <1). On the {
2.2. Linear search in an array of the algorithmk =1; 1 =n.

« If the required element b < AIml. furth -
1 »

23.Binarysearchinasortedaray

B~ | <

Fig. 3. Window of the module Electronic training aids

The purpose of the textbook:
— Study of information processing methods, grouped in the form of a sequence of
identical data.
— Formation of representations about the computational complexity of an algorithm
that processes complex data structures
— Formation of structural programming skills.
— Formation of ideas about the analysis of algorithms and programs.
— Fixing program debugging skills in the programming environment.
Access to the manual is possible from the operating system, Videolnterpreter Environment,
Programming Environments, Demonstration Environments - in the standby state of the
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demonstration or in the state of interruption (temporary stop) of the demonstration. The system
opens the section of the manual that contains material from the demonstrated algorithm.

Contextual access from the manual to the demonstration environment is also possible. You
can use the Demo button or context menu command to go directly to the Demonstration
Environment and view the execution of algorithm described in the appropriate section.

Some of the tasks included in this guide do not directly relate to sorting and searching tasks,
but the methods for solving them are used in sorting and searching tasks.

The textbook lists self-solving tasks with an asterisk for the ones that seem to be the most
interesting. Some of these tasks have directions.

Working with the software and methodological complex involves personalization, enabling
the user to take notes when needed in the textbook fields.

Electronic Pascal programming language reference book (Pic.4) is a modern hypertext
document in the same standard as training aids, which includes text fragments, tables, syntax
diagrams, flowcharts, other graphical objects, source module texts, which can be accessed by any
user, which part of the complex. The Electronic reference book is linked to the electronic training
aids of the complex via hyperlinks and, if necessary, provides contextual help to the terms found in
the text of training aids. The Electronic reference can be used as a training aids on Pascal
programming language.

%! Reference book "Pascal |

o)

Ckpbime Hasan MNevams MNapameTps!

Conepxarve ]chasa'renb ] I'Iomcogl 3.10. Line data type
= () Language Pascal - (String).
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[2] 3.1. Standard simple dz symbols, enclosed in apostrophes.
[2] 3.2. Data type Integer Definition of the line type follows
[2] 3.3. Data type Real the diagram:
[2] 3.4. Data type Char L
[2] 3.5. Data type Boolean (|~ »Type’s m’_,( = )$@
[2] 3.6. Data type Data Line type ———
3.7. Restricted types
[2] 3.8. Enumerable types
[2] 3.9. Data type arrays (re|
3.10. Line data type (Strf Here the whole belongs to a
3.11. File data type ‘ range 1.. . 255 and also means a
@ Chapter 4. Language const maximum quantity of symbols in a
@ @ Chapter 5. Language comr ~ line of this type. If the description

m » Af tha Chrinm bhionn im 1imnad writhard
— < I 3

Pic. 4. The Electronic reference book module window

Each topic of the guide is a methodologically thought-out reference syllabus for relevant
teaching material, intended for use by both the teacher and the student in computer science lessons.
The necessary material is consistent in content and terminology with the school textbook and
supplemented with descriptions of the object types Data, Index, which are used in the description of
search and sorting algorithms. Access to the Programming and Demonstration Environment
reference book is organized as well as the training aids.

The reference book links are only installed inside the reference book itself. Using the content,
the user can display one of the sections of the reference book on the system. It can also use
keyword search.

Demonstration environment (Pic. 5) is intended for demonstration of algorithms at lectures,
during practical classes and laboratory works. The use of this module allows more attention to be
paid to the analysis of algorithms (the various data sets as a result of the demonstration determine
the main characteristics — the number of comparisons and the number of permutations).
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Fig. 5. The Demonstration Environment module window

An effective traditional method for understanding the concept of programming is manual
tracing (execution) of algorithms. It allows the student to act as an algorithm executor, to
demonstrate data changes in the computer's memory elements and to execute commands depending
on the conditions. Using manual tracing takes a long time, so a new approach is proposed — step-by-
step implementation of algorithms in the Demonstration Environment Videolnterpreter. In addition,
the Videolnterpreter has the ability to continuously view the algorithm, input data, and more.

In the demonstration environment, the user has the opportunity to select and open an
algorithm for demonstration from the system's collection or from the user's collection, to initiate the
data of the demonstration, to organize the demonstration, to perform the demonstration in
continuous or incremental modes.

In the kernel of this module is the specialized interpreter of subset of language Pascal oriented
to the programs as sorting and search.

The system Videolnterpreter gives the program that an user writes for demonstration the name
with expansion .alg, and to the program prepared for demonstration — the name with expansion
.dem.

Using dynamic images of operations of assignment, comparison, transfer of parameters in
procedures and functions, recursive calls of procedures and functions, process of input data
generation makes the demonstration environment extremely useful means of studying the basics of
algorithmization.

Here are the main features of the demo environment:

- loads the algorithm into the demonstration environment. An algorithm loaded into the demo
environment can be stored in the user's collection and rendered.

- opens a system collection that contains basic algorithms for the course «Basics of
Algorithms and Programmingy. Each algorithm in the system collection can be downloaded into the
demonstration environment and rendered.

- opens a user collection containing algorithms created by the user of the integrated
environment. Each algorithm in the system collection can be downloaded into the demonstration
environment and rendered.

- generates data to visualize the execution of an algorithm in a demonstration environment in
one way (ascending, descending, randomly, data input or downloading data).

- executes the algorithm in a demonstration environment.

- switches step by step / continuous run mode and allows visual display of exchanges and
comparisons when running the algorithm in a demonstration environment.

- calculates the number of permutations and the number of comparisons when performing an
algorithm in a demonstration environment on a specific data set.
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Thus, thanks to the possibilities of the environment, the teacher is able to diversify types of
practical tasks in algorithmization [2]:

- to execute the algorithm from a collection system or a custom collection for specific data;

- to create an algorithm for solving the problem;

- determine the efficiency of the algorithm;

- compare the performance of algorithms for a given dataset;

- research and simulate data for a particular algorithm (random, best and worst cases, etc.);

- to summarize the results of the analysis of algorithms when comparing different methods of
solving a problem;

- offer a more efficient algorithm for solving the problem.

SMC Videolnterpreter keeps two collections (libraries) of algorithms - collection of the
system and collection of user. In collection the systems are collected those algorithms that entered
to train aid. This collection an user cannot change. She is intended only. At the same time an user
has the opportunity to make the copy of any algorithm out of collection of the system, by arbitrary
character to edit her, creating thus the own algorithm on the basis of algorithm of the system. Own
algorithms it is recommended to keep in collection of user.

The class of tasks of the SMC Videolnterpreter is various algorithms for processing of data
arrays, including sorting, searching for unique elements (highs, lows, etc.). However, the use of the
program is not limited to this class of tasks. Other user-defined applications are also possible.

SMC "Video interpreter of searching and sorting algorithms™ is designed for effective use by
teachers and students in the educational process.

Software and methodological complex Videolnterpreter consists of the following parts:

- for the teacher: an electronic textbook, a guide to the Pascal programming language and a
collection of algorithms for demonstration support of the lecture part of the lesson;

- for the student: a special programming environment for practical work and laboratory work,
an electronic textbook, a guide to Pascal programming language.

Use of the program-methodological complex in the educational process The Video Interpreter
allows to organize at a high level the educational-research activity of students, which will
significantly improve their mastery of their knowledge; to activate students' independence in
mastering knowledge; reduce the time needed to set up the program; accelerate the development of
students' logical thinking.

When used by the teachers of the SMC Videolnterpreter, the quality of the organization of the
educational process will change, namely — the time allocated for studying a separate thematic unit
and the time required for conducting current and thematic control will be reduced; increase the
objectivity of students' knowledge control; there will be an increase in trends of individualization
and differentiation of the educational process.

When assessing the possibilities and directions of the application of the SMC
Videolnterpreter in the educational process, the teacher should proceed from the following
provisions:

—The main subject of this subject area — the section "Basics of algorithms and programming”
is an algorithm (program). The practical activity of a programmer is to write a program, that is, to
construct an object algorithm (program). The basic properties of this object are syntactic and
semantic correctness, efficiency in time and memory.

—The algorithm (program) is presented to the student in the form of a complex construction,
composed of other, more simple objects — descriptions of data, commands, auxiliary algorithms.

—The specifics of this subject area are that algorithms determine the transformation of other
objects — data, and the sequence of these transformations the student must plan, imagining their
implementation in time and space — memory space. By converting the main object — an algorithm,
the student changes the progress of the algorithm. Thus, the student, on the one hand, deals with a
static object — the text of the algorithm, and on the other — has to imagine and plan its dynamic
properties.
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When programming, the student always uses one or the other programming system that
provides assistance, providing him with the tools of syntactic control, debugging, etc.

The teacher, using a subject-oriented system of practice support, plays a central role in the
learning process. It schedules students ‘educational work, monitors its progress and evaluates
students' performance. At first glance, nothing has changed for the teacher. In fact, the main feature
of the use of subject-oriented systems of support for practical activity is the release of the teacher
from many routine activities and give his work a creative, guiding character.

Traditionally there are three methods of algorithms description used in school methodology:
flow-chart, educational algorithmic language and programming language. This programmatic-
methodical complex it can draw on during work with flow-charts. A basic attractiveness of flow-
charts is clearness of algorithmic structure. Ability must become the basic consequence of capture
of structural methodology students at the construction of algorithms to “think structures”, for
example, by such terms, as cycles are inlaid, cycle with the inlaid branching and others like that.
The structural image of flow-charts helps such presentation of type of algorithms.

Basic components of the algorithmic thinking: structural analysis of task, distribution of
intricate problem on more simple, bringing a new task over to the task, uniting of that is already
known, planning of situations and reactions on the got answer, use of formal methods of record of
decision of task. All of it carries universal character and has application practically in all industries
of activity of man. Task of teacher — to develop these components of thinking for students.

Realization and use of auxiliary algorithms or procedures are one of effective facilities of
programming, it is important that is why, that students present to the soba all chart of actions of
performer at the call of auxiliary algorithm with concrete arguments and return to the main program
with the got results.

The system supports procedural programming: parameter transfer, implementation of
recursive procedures. It is necessary to pay attention to students that a fundamental difference is not
between a basic and auxiliary algorithm, but, after completion implementation of auxiliary
algorithm, a performer necessarily goes back to the that point of basic algorithm, where the
organized subroutine call was from.

On traditional methodology a teacher for demonstration evidently of process of
implementation of auxiliary algorithm uses protocols or tables, where by means of pointers draws
the course of performance of algorithm. In the environment of Demonstration of Videolnterpreter in
the step-by-step execution of algorithm state a student has the opportunity to watch not only after
the course of performance of algorithm but also after changes that take place in memory cells,
where the current values of variables are kept.

3. Conclusions

This paper investigates the requirements and general theoretical approaches to the
construction of the SCMEP for algorithms and programming, which have their own specificity. The
basic form of practical activity of the student is laboratory work. Specific problems are the
problems of presentation of the program as special and general mathematical models.

It is advisable to carry out the initial study of algorithmization in the course of informatics of
high school using specialized educational-oriented software-methodological software.

SMC "Videolnterpreter of searching and sorting algorithms™ was created for use in the edu-
cational process on the topic “Basics of Algorithms and Programming” as a means of debug-ging, a
deeper understanding of the processes occurring in computer, improving the logic of writing
programs. SMC “Videolnterpreter for Search and Sorting Algorithms” software envi-ronment is
versatile. It allows you to quickly build a module that executes and clearly demon-strates the
operation of any sorting algorithm.

Software users are students of general and specialist schools, computer science teachers, and
others who study the basics of algorithmization and programming.

A deeper understanding of the process of performing the algorithm is achieved by students
using such visual as a visual demonstration of the algorithm's work that can be done in a sys-tem
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demonstration environment. Manual testing allows the student to act as an algorithm per-former,
demonstrate changes in data in computer memory, and execute commands depending on the
conditions.

The result of the inclusion of the Videolnterpreter system in the course "Basics of Algo-

rithms and Programming" was to equip it with tools to study the effectiveness of algorithms.

This should be an integrated algorithm environment that supports a structured algorithm

methodology in combination with object-oriented software systems builders.

The use of the SMC "Videolnterpreter” in the educational process allows to organize at a high

level students' educational and research activities; to activate students' independence in mastering
knowledge; reduce the time needed to set up the program; accelerate the develop-ment of students'
logical thinking.
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XepcoHcbKHi lepKaBHUI YHIBepcuTeT, XepcoH, YKpaiHa

BisyasbHa miATpMMKa Kypcy OCHOB NpPOrpaMyBaHHSI «AJITOPUTMHM COPTYBaHHSl Ta
NOLIYKY»

VY cTarTi po3risanarThCsd BUMOTH Ta 3arajlbHOTEOPETHYHI MIAXOAU 10 MOOYIOBU CUCTEMH
KOMIT FOTEPHOI MaTeMaTUKU JJII OCBITHIX IIUIeH BUBYEHHS aJTOPUTMI3aIlil Ta MporpamyBaHHs. Y
3aMporNoOHOBAHOMY JIOCHIIPKEHH] BUCBITJIIEHO BUMOTHY Ta 3araJilLHOTEOPETUYHI M1JIX0IU 10 T00YA0BH
SCMEP nns anropuTmiB Ta HporpaMyBaHHs, Skl MaioTh cBolo crneuudiky. OcHoBHa (opma
MIPaKTUYHOI JISUIBHOCTI CTyIeHTa — JabopaTopHi podoT. KoHkpeTHrMuU npobiemamu € mpodiemMu
MIPEJICTaBJICHHS POTPaMH SIK CTIELIANbHUX, TaK 13araJlIbHUX MaTeMaTUYHUX MOJIEEH.

JIoLIbHO MPOBOAUTH MMOYATKOBE BUBYEHHS aJTOPUTMI3allil B Kypci IHPOPMATHKU 3aKiIajliB
3arajibHOi CEepe/IHbOi OCBITH 3a JIOMOMOTOIO CIIEIIali30BaHOTO HABYAJIBHO OPIEHTOBAHOTO
MPOrpaMHO-METOJUYHOTO MPOrpaMHOro 3a0e3ledyeHHs Y CTaTTi pO3IJIAJAETbes MPEIMETHO
OpIEHTOBAHMN MIAXiA 10 MOOYyA0BU IHPOPMALITHUX CUCTEM JUIsl MIATPUMKUA OCBITHBOTO IMPOLIECY
MiJ] Yyac anropuTMizailii Ta mporpamyBaHHs. Lle# migxin 3acTOCOBYEThCS 0 pealtizallli mporpamMHo-
METOJIOJIOTTYHOTO KOMIUIEKCY «BimeoiHTeprnperaTop s MOIIYKY Ta COPTYBAaHHS aJTOPUTMIBY.
Merta nporpaMHO-METO0JIOTTYHOTO KOMIUIEKCY «BineoiHnTepnperaTop /Ui MOLIYKY Ta COPTYBaHHS
ITOPUTMIBY» Ta IHTETPOBAHOIO CepeoBHINA Kypcy « OCHOBU alrOPUTMIB Ta MPOTPaMyBaHHS».

BukopuctanHss B OCBITHBOMY  TpOIECI  MPOTPAMHO-METOJUYHOIO  KOMIUIEKCY
«BigeoiHTepmnperaTop» JA03BOJISIE OpPraHi3yBaTH Ha BHCOKOMY PIBHI HaBYaJbHY Ta JOCITHHUIBKY
TISUTBHICTB;, aKTHUBI3yBaTH CaMOCTIHHICTh Yy4YHIB B OBOJIOJIHHI 3HAHHSMH; CKOPOTHTH 4ac,
HEOOXIMHUN JUIsl HaANATYyBaHHA MPOTpaMu; MNPHUIIBUALIMTH PO3BUTOK JIOTTYHOTO MHCIIEHHS
3100yBaviB.

KurouoBi cioBa: cucreMu KOMITIOTEPHOI MaTeMaTHKH ISl OCBITHIX IIUIEH, KOMIT IOTEPHE
nporpamMHe 3a0e31eUeHHs], MATPUMKA MPOIECiB HABYaHHS, BI3yari3allis.
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The article is devoted to the formation of digital and research competences of future IT
professionals by applying complex practice-oriented tasks on the example of the educational topic
"Development of chatbots using free online designers”. The study of this topic is recommended
within such disciplines as "Office Computer Technologies”, "Information Systems in the Social and
Legal Sphere”, "Computer Information Technologies” and corresponds to the educational
programs of the first (bachelor's) educational level in "Software Engineering”, "Computer Science"
and "Information Systems and Technologies”. The purpose of studying the chatbot development
technologies is learning of modern information and communication technologies by students for
their practical implementation in the development and maintenance of software, as well as ensuring
the occupational activity of employees of different categories. The educational topic "Development
of chatbots using free online designers"”, which is offered for teaching in a modern university, is
aimed at generalizing theoretical knowledge and developing practical skills of students of Bachelor
level majoring in design in free software environments. The use of chatbots is one of the effective
modern ways of communicating with users on mobile devices, which allows companies to reduce
costs and attract new customers as well as timely meet the needs of existing customers. The study of
this topic by students resulted in development of a chatbot working in the Telegram platform, which
consults and provides answers related to the company's activities. To create the bot the free
BorisBot service was used. The experience of teaching the topic of chatbot development at Kherson
State University showed that its application in the preparation of bachelors majoring in
121 "Software Engineering”, 122 "Computer Science”, 126 "Information Systems and
Technologies™ motivates students to solve profession-oriented tasks.

Key words: chatbot, computer information technologies, research competence, digital
competence, IT professionals.

1. Introduction

Problem statement. The model of modern higher education is reoriented from the system of
transfer of scientific and practical information to the system of its independent assimilation by
students, search of ways to solve the tasks related to personal and professional activity through
active creative research. The priority task of a modern university is to train professionals
competitive in the national and international labor markets. In this regard, the dominant criterion
should be the formation of competences that will facilitate the adaptation of a professional in the
information society through the implementation of complex tasks of professional activity. The
process of formation of such competences in students of IT specialties requires the use of modern
information and communication tools in the course of the professional training; they are, in
particular, design, creation and use of chatbots for providing computer support in mastering
academic disciplines and professional information activities.

@®@@ Mykhaylo Sherman, Yaroslava Samchynska, Mariya Sikelinda, Alona Yurzhenko
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2. Analysis of recent studies and publications

The domestic researcher N.V. Valko notes that the development of technologies influences
the formation of curricula of educational specialties [1]. Disciplines dedicated to the study of digital
technologies have become part of the curriculum of all specialties in the educational field. We agree
with N.V. Valko’s opinion that to teach future IT-specialists and teachers, curricula should include
integrative disciplines; the use of modern technology in the learning process [1]. The directions of
study of students of natural and mathematical disciplines are determined by the curricula of
specialties [1].

The researchers V. Osadchyi, N. Valko, N. Kushnir point out that to solve the problem of
involving students in engineering and technological creativity and to increase supply of qualified
personnel to the market, it is necessary to have guidelines that will contribute to the establishment
of criteria for the formation of a specialist trained in technology [2]. The problem of hiring qualified
personnel is common to all countries. Digital competences help solve this problem. The European
Parliament and the Council of the European Union have adopted "Recommendations on key
competences for lifelong learning”, which are: "Knowledge of mathematics and general knowledge
in science and technologies™ and "Skills in working with digital media™ [2]. Since 2015 there has
been a gradual update of the Digital Competency Framework (DigComp 2.1) [3]. This document
has become the basis for developing further documents and methodology.

Therefore, to ensure the quality education for those pursuing bachelor’s degree in the
specialties 121 "Software Engineering”, 122 "Computer Science”, 126 "Information Systems and
Technologies”, it is important to consider the peculiarities of the organization and course of the
educational process for higher education level "Bachelor" and to apply innovative learning
technologies using personal-activity and competency-based approaches. In this regard, analyzing
modern approaches to professional training in high educational institutions, Professor
0.V. Spivakovsky notes that most universities use traditional approaches to the organization of
occupational education, in which a student feels as the object of the pedagogical influences which
do not require his initiative, creativity, activation of reflection, do not contribute to solving these
problems and do not provide the appropriate level of erudition, scientificity and
professionalism [4, 5]. Creating proper conditions, in particular, the introduction of web
technologies, interactive modes and methods of work as well as ensuring students' motivation for
creative work and professional activities contribute to achieving the goal — formation of
professional competence of software engineers and computer science professionals with the higher
education level "Bachelor" [6].

Tasks similar in content are outlined in the Standard of Higher Education in the field of
knowledge 12 "Information Technologies” for training Bachelors approved by the Order of the
Ministry of Education and Science of Ukraine Ne 962 dd. 10.07.2019 and in the educational and
professional program for training specialists at the educational qualification level "Bachelor” of the
following specialties: 121 "Software Engineering”, 122 "Computer Science”, 123 "Computer
Engineering”, 126 "Information Systems and Technologies”. Its educational component is the
course “Office Computer Technologies”.

The researchers M.P. Shyshkina [6], M.l. Sherman [7, 8], G.V. Stetsenko [9], L. Raitska [10],
N.O. Kushnir, N.V. Valko [2, 5], T.V. Zaitseva [11] and others link the effectiveness of Internet
technologies in education to the fact that they create an environment which contributes to the
development of students’ creative abilities due to stimulation of their curiosity, flexibility and
diversity in learning, formation and development of divergent (non-stereotypical) thinking and
growth of motivation.

Unresolved aspects of the problem. However, in the formation of digital and research
competences of future software engineers and computer science professionals pursuing a bachelor's
degree in a modern university, there are the following inconsistencies between the stakeholders’
requirements and the actual state of professional training:

— partial consideration of the potential needs of bachelors in specialties 121 "Software
Engineering”, 122 "Computer Science”, 126 "Information Systems and Technologies” in the
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content of disciplines "Office Computer Technologies" and "Information Systems in Social and
Legal Sphere" due to the high dynamics of the labor market structure and the presence of
insufficiently predictable factors influencing it (for example, pandemics, natural disasters, cartels,
etc.);

— insufficient formation of initial, basic skills in design and development of software
products in the process of teaching these disciplines;

— insufficient motivation of applicants of higher education majoring in IT within the
bachelor's programme for research and creative activities.

Partial resolution of the indicated contradictions, in our opinion, will be facilitated by the
introduction of the topic "Development of chatbots using free online designers” in teaching the
discipline "Office Computer Technologies™ and related disciplines ("Information Systems in the
Socio-Legal Sphere”, "Computer Information Technologies™).

The content of the modern university course "Office Computer Technologies” should
correspond to the educational programs of the specialties "Computer Science"”, "Information
Systems and Technologies™ of the bachelor's degree, which is aimed at studying information and
communication technologies and modern software engineering technologies for their practical
implementation in real processes of software development and maintenance [12].

The discipline "Office Computer Technologies”, according to the curricula of Ukrainian
universities, includes the study of such topics as "Classification of software products. Service
software. Operating system", "Creating and editing graphic files", "Creating text documents and
working with multi-page documents”, "Creating spreadsheets and calculation technology used in
them”, "Database design, creation of tables and forms in MS Access", "Creating MS Power Point
presentations package"”, "Internet technologies and free web 2.0 services” [5, 12, 13, 14]. Such a
content of the academic discipline for the preparation of students majoring in 121 "Software
Engineering”, 122 "Computer Science"”, 126 "Information Systems and Technologies” neither fully
contributes to the development of creative and research components of the professional competence
of future IT professionals nor entirely meets the needs of their practical professional activity.
Despite the significant number of scientific papers covering the use of information technologies in
education, in our opinion, there still remain relevant issues on enhancing and updating the teaching
and methodological support of the course "Office Computer Technologies™ aimed at improving the
quality of professional training of students studying computer specialties.

The purpose of the research is to develop and implement the topic "Development of
chatbots using free online designers” in the course "Office Computer Technologies” and related
disciplines as a means of forming digital and research competences of undergraduate students
majoring in 121 "Software Engineering”, 122 "Computer Science”, 126 "Information Systems and
Technologies”. Achieving the outlined purpose of the research defines the following research
objectives:

- to determine the extent of compliance of the content and teaching methods of the discipline
"Office Computer Technologies" and related courses with stakeholders’ requirements in
information and communication technologies;

- to consider the expediency of updating the content of the academic discipline "Office
Computer Technologies™ by introducing the topic "Development of chatbots using free online
designers".

3. Results of the research

The educational topic "Development of chatbots using free online designers" offered for
teaching within the course "Office Computer Technologies” is aimed at generalizing theoretical
knowledge and developing practical skills of students pursuing bachelor's degree in design in free
software environments.

This topic is chosen due to the fact that the chatbot is one of the most promising information
and communication tools to improve the efficiency of companies; working with it is of interest to
students, as it is currently a high-demand and promising technology among commercial institutions.
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A chatbot is a messenger application controlled by predetermined behavioral algorithms or
artificial intelligence, with which a user interacts through a dialog box. Such programs are also
called virtual interlocutors. This tool expands the possibilities of communication with customers
and can be a channel for customer registration and identification. Users can interact with bots by
sending them messages, commands and built-in queries. With the introduction of bot technologies,
users have lower demand for contacting the support service to address issues, most of which are
identical. In case the client needs personalized help on certain issues, the chatbot can switch him to
an appropriate expert.

Each chatbot includes the following three main functions:

1. Incoming data recognition — the chatbot analyzes an incoming text and audio and translates the
data into machine-readable code.

2. Data analysis — each conversational agent has an algorithm that processes data in search of
instructions.

3. Decision making — after analyzing incoming data, the bot must give answer to the user. In fact,
there is a logic that has decided how to respond to incoming data and what to do after the
answer.

Chatbots can work in various areas, from FAQ customer support to optimizing the transaction
process. With artificial intelligence making the use of chatbots more efficient, the demand in
applying chatbots will become even greater.

The topic "Development of chatbots using free online designers” was offered to first-year
students of Kherson State University of the specialties "Software Engineering”, "Computer
Science", 126 "Information Systems and Technologies", 051 "Economics (Economic Cybernetics)”
in studying the discipline "Office Computer Technologies”. The students were given the following
tasks:

1. to search and systematize information on the development of chatbots on free platforms;

2. based on the conducted analysis, to choose one of the available platforms for creating
bots, compiling a dictionary of terms and categories associated with this software environment;

3. to define purposes, tasks and directions of work of the created chatbot;

4. to develop the algorithm of the bot;

5. to develop questions and answer options for the bot consultant according to the developed
algorithm, using free services for designing bots.

At the initial stage of studying the topic, the teacher invites students to review the available
free platforms for designing chatbots, to conduct a comparative analysis and draw certain
conclusions.

At the second stage, students choose a platform for creating a bot among such environments
as Telegram, Facebook Messenger, Viber, CRM (for example, in Bitrix24).

At the third stage, students identify and formulate specific tasks and directions of work for the
bot.

After that, they prescribe the algorithm of interaction of the bot with the user and develop
menus and response templates. Online designers allow creating chatbots for free even without skills
in programming, but to provide effective development of the bot it is important to correctly set the
goals and scenarios of its work.

The final stage is creating questions and bot’s answers with the help of free services, as also
designing the bot. Depending on the chosen purpose, the corresponding services are to be used to
develop bots. The most popular are: Bot kits (supports platforms: Vkontakte, Odnoklassniki,
Facebook, Telegram, Viber, Skype; can be connected to the company's website), Manybot (service
designed specially for Telegram), BorisBot (helps to create useful bots in messengers, browser,
email, SMS), Flow XO (supported platforms: Facebook, Telegram, Slack, Twilio SMS), Botmother
(supported platforms: Facebook Messenger, Telegram, Viber, Vkontakte, Odnoklassniki) [15].

To implement the set tasks, students of Kherson State University have developed a bot that
consults customers (provides brief information) on administrative and civil law, in which the law
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firm specializes. After a comparative analysis of the availability, performance and functionality of
the most common platforms, students chose Telegram messenger as the platform to locate the bot.

To create a chatbot, students registered its name in the messenger so that potential customers
could find it through a search or a direct link. For this purpose, we used BotFather — a bot that
controls all bots in Telegram. It is used to create new bot accounts and manage existing ones. The
authorization token generated by BotFather for the new bot named ‘“pravonazahust bot” is
presented in Fig. 1.

bot. '

pravonazaxust_bot &

Good. Now let's choose a username for
your bot. It must end in “bot". Like this,
for example: TetrisBot or tetris_bot.

pravonazaxust_bot o

Done! Congratulations on your

new bot. You will find it at t.me/
pravonazaxust_bot. You can now add

a description, about section and profile

picture for your bot, see /help for a list

of commands. By the way, when you've

finished creating your cool bot, ping

our Bot Support if you want a better l
username for it. Just make sure the bot

is fully operational before you do this.

Use this token to access the HTTP API:
1195077059 :AAH7LE7qbQ62zVZXi4miR
hpA5D7RHrh1tOMY

Keep your token secure and store it
safely, it can be used by anyone to
control your bot.

For a description of the Bot API, see
this page: https://core.telegram.org
[bots/api

Fig. 1. Generation of the authorization token for the new bot “pravonazahust bot”
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For further work on creating a bot, the students decided to use the free service BorisBot
(Fig. 2) [16]. Fig. 2 contains the text in Russian, because the students used the Russian-language
interface of BorisBot.

MNpuseT, s bopuc, noMorato co3fasaTh NonesHbix 60TOB B
MecceHngxepax, 6paysepe, email, SMS.

Yto Tebe pacckasaTs?

Tbl yKe NOHUMaEeLWb Kakoro 6oTa HyxHo cobpaTts?

§
@ Ecnu xouewb cobpaTe CaMOCTOATENBHO, TO PErMCTpHUPYHCA B
KOHCTpyKTOpe.

Hy, a ecnu nerb pasbupatbes, sakaxy paspaboTky nog knwoy &)

MEPEATU B

Fig.2. Beginning of work on creation of the bot in BorisBot service

A fragment of the block diagram showing the operation algorithm of the bot developed by
students of Kherson State University in the process of mastering the discipline “Office Computer
Technologies” is presented in Fig. 3. Figures 3—6 contain the text in Ukrainian, as they show a
created chatbot designed for local wuse by Ukrainian consumers in  Ukraine.
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The image of the page containing the first message sent by the bot with the description of the
company and its purpose is presented in fig. 4. Also in fig. 4, there is main menu of the chatbot
created by students, which consists of two buttons denoting two areas the law firm specializes in:
administrative law and civil law.

c pravonazaxust_bot

60T

YkpaiHa

~l-KoHTakTu: +38 (0) 44 444 5555, +38
0) 44 444 6666
info@pravo.protection.com

Jo6poro axs! A 6ot
FOPUCT-KOHCYNbTaHT.

| 5 AONOMOXY BUPILMTK Bawy
npo6nemy! [1na noyaTKy HaTUCHITb
"CTAPT"

06epiTb po AKoI ranysi npaea
BigHOCUTbCSA Bawwe nuTaHHs?

1 - AgMmiHicTpaTMBHe NpaBo
2 - UuBinbHe npaBo

& |

1 m mM

Fig.4. The first message and main menu of the created bot

If the first category is chosen in the menu of the created bot, namely “Administrative Law”,
the bot will send a message “Choose from the list which problem you are interested in:”” along with
a list of services for which the law firm provides legal support (fine, disqualification from driving,

deprivation of parental rights, petty hooliganism), Fig.5.
< ‘ pravonazaxust_bot .
60T o

06epiTb A0 AKOI ranysi npasa
BiAHOCUTbCA Balle nuTaHHA?

1 - AaMiHicTpaTuBHe NpaBo
2 - UusinbHe npaso

v

0O6epiThb i3 criucky, ska npobnemMa Bac
UiKaBuUTb.

1-Wrpad

2 - MNo36aBneHHA BOAIACHKUX NpaB

3 - Mo36aBneHHa 6aTbKIBCbKUX NpaB
4 - [Ipi6He XyniraHcTeo

d (@) O

Fig.5. The first submenu of the bot on the issues relating to administrative law

After a user selects the desired topic from the submenu, the bot sends brief information on
the selected category (Fig. 6).
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06epiTs i3 cnucky, AKa npobnema sac
UiKaBuTL.

1 - Wrpad

2 - No3basneHHA BOAINCHKMX NPas

3 - NoabasnexHn 6aTbKiBCLKUX NPaB
4- [1pi6He xyniraHcTBO

v

pi6He xyniraHcTeo, TO6T0
HELeH3yPHa Naika B rPOMaACHKMX
Micusx, o6paanuse YiNNAHHA 40
rPOMaasH Ta iHwi NoAIGHI A, wo
NOPYWYKOTH FPOMAAICHKUA NOPAAOK i
CNOKI# rPOMaasnH, -

TArHE 33 COBOK HaKNAAEHHS
wrpady i TPLOX A0 ceMU
HEONOAATKOBYBaHUX MiHIMYyMIB
ROXOAIB rpoMagsH abo rpoMaachKi
POGOTH Ha CTPOK B COPOKa A0
WICTAECATH roauH, 860 BUNpaBHi
PO6OTH Ha CTPOK Bif OAHOMO A0
[ABOX MICALB 3 BiAPaXyBaHHAM
[RBaALUATY NPOLEHTIB 3apo6iTKy, 860
aAMIHICTPaTMBHMIA apewT Ha CTPOK A0
N'ATHaAUATH A6

{Crarrs 173 i3 3MiHaMW, BHECEHUMMU
3rigHo i3 3akonamu N@ 55/97-BP sig
07.02.97, N° 2744-V1 gip 02.12.2010}

06epiTs BapiaHT KOHCYNbTaUll 3
Hawum daxisuem:

1 - Ancranuinxo sig 200,0 rpy
2 - Ocobucra 3ycrpiy 8ig 400,0 rpH
3 - MeHi He NOTPi6Ha KOHCYNbTaUIs

Fig.6. Example of the bot’s answer on the selected category “Petty hooliganism”™

The bot consultant on administrative and civil law created by the students met the
requirements for operating without errors and logically performed the tasks defined by the
developers.

The pedagogical experiment to motivate students for resolving practice-oriented tasks and to
intensify independent research work by implementing the educational topic "Development of
chatbots using free online designers™ into the course "Office Computer Technologies”, that had
been held at the Faculty of Computer Science, Physics and Mathematics of Kherson State
University of Ukraine for 2 years, witnessed positive changes in the level of development of
students’ professional competences and personal skills.

The experiment involved first-year students majoring in "Software Engineering”, "Computer
Science”, "Information Systems and Technologies"”, "Economics (Economic Cybernetics)” with a
total of 110 people.

The control and experimental groups had access to the distance course "Office Computer
Technologies”, which had been created by the authors in solving issues related to software and
hardware and localized on the educational web resource of Kherson State University ksuonline. In
addition, training materials on developing chatbots using free online designers were recommended
for the experimental group. In the control and experimental groups, student performance was
measured by the results of practical work and control work; and the level of personal abilities, their
motivation to acquire practical skills in design and programming — by observation and survey
methods [13]. According to the results of the study, in the experimental groups the level of students'
independence in performing tasks is significantly increasing, the number of visits to educational
web resources on open platforms is growing. In the experimental groups, students became more
motivated and ready to solve creative tasks of professional orientation. An increase in performance
rate by 15.5% was recorded in the students of the experimental group compared with those of the
control group (Fig. 7.)
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100,00%
86%

80,00% 70,50%

60,00%

40,00%

20,00% -

0,00% - .

Control group Experimental group

Fig. 7. Diagram of student performance in the course "Office Computer Technologies" at
Kherson State University during 2017-2019. Control group vs Experimental group

To determine the students’ attitude to the work on designing and creating chatbots and the
effectiveness of acquiring professional, research and personal skills, a questionnaire with
11 questions was developed. According to the results of the survey, it can be concluded that the
majority of students (84.5%) want to continue to study the topic of chatbot development, as well as
use cloud resources and free services to enhance knowledge, skills and abilities. 67% of future IT
professionals are satisfied with the opportunity of learning to develop bots and inclusion of this type
of educational work in the discipline "Office Computer Technologies".

The students of the experimental group demonstrated the ability to move faster from the stage
of generating ideas to the stage of their practical implementation compared to the control group,
which indicates better skills in solving practical problems in software engineering and IT, team
communication skills, ability to process and analyze information, the ability to participate in
software design, the ability to develop algorithms and reasonably select and master tools for the
development and maintenance of information technologies (Fig. 8).

=#=Control group -E=-Experimental group

Ability to participate in
software design
100% 1.
90% |
- _80% |
Ability reasonably select and T
master tools for the ’ e
development and
maintenance of information
technologies

Iy _ Solving practical problems in
| software engineering and IT

Ability to develop algorithms "7 Team communication skills

Ability to process and analyze
information

Fig.8. The results of student surveys on the subject "Office Computer Technologies"
The application of such a complex practice-oriented task as the development of a chatbot
using free designers contributed to the formation of digital and research competences of future IT
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professionals in the specialties 121 "Software Engineering”, 122 "Computer Science",
126 "Information Systems and Technologies”, 051 "Economics (Economic Cybernetics)".

4. Conclusions and prospects for further research

The academic discipline "Office Computer Technologies™ is an educational component of the
system of professional training of future bachelors in specialties "Software Engineering”,
"Computer Science™ and "Information Systems and Technologies"” and aims at studying information
and communication technologies, modern technologies of software engineering for their practical
realization in real processes on development and maintenance of software and ensuring the
implementation of professional information activities of various categories of employees. It was
found that the content of this discipline and related courses (“Information Systems in Social and
Legal Sphere”, "Computer Information Technologies") does not fully meet the current requirements
of employers and individual professional communities, in particular, in terms of resolving complex
practice-oriented tasks to ensure the functioning of institutions and companies [17].

It was proposed to introduce the topic "Development of chatbots using free online designers”
into the content of the discipline "Office Computer Technologies™, which corresponds to the main
focus in the curricula of the first (bachelor) educational level “Software Engineering", "Computer
Science" and “Information Systems and Technologies”. This topic is chosen due to the fact that the
chatbot is one of the most promising information and communication tools to improve the
efficiency of companies. The introduction of chatbots can significantly expedite the process of
interaction with customers; knowledge and skills in this technology are currently a popular
competence for IT professionals in the business environment. The result of studying this topic
within the discipline "Office Computer Technologies™ by students is the development of a bot
consultant to work in the Telegram platform, which provides brief information and answers on the
company's activities.

The experience of using the topic on chatbot development with the help of free online
resources at Kherson State University and the results of the pedagogical experiment showed that
applying such complex practice-oriented tasks in studying the discipline "Office Computer
Technologies” for bachelors majoring in 121 "Software Engineering”, 122 "Computer Science",
126 "Information Systems and Technologies™ and related specialties motivates them to resolve
profession-oriented tasks and contributes to the formation of digital and research competences of
future IT professionals.

Further research can be carried out in the direction of pedagogical and empirical studies
aimed at developing appropriate modern methods for teaching information technology disciplines
as also development of means of their computer support at universities.
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lXepCOHCBKI/Iﬁ JAep;KaBHMH YHiBepCcHTeT, XepPCOH, YKpaiHa

2Xepconcmca MOPCBhKa aKajeMisi, XepcoH, YKpaiHa

®OPMYBAHHS IIU®POBOI TA JOCJIIIHALBKOI KOMIETEHTHOCTEM Y
NIArOoTOBUI IT-®AXIBIHIB B YMOBAX CYYACHOI'O YHIBEPCUTETY

CratTs npucBsiueHa GpopmyBaHHIO HU(PPOBOT Ta JOCTIAHULIBKOT KOMIIETEHTHOCTEH MalOyTHIX
IT-¢paxiBuiB HUIAXOM 3aCTOCYBaHHS KOMIUIEKCHUX MPAKTUKO-OPIEHTOBAaHMX 3aBJaHb HA MPHUKIA/II
ocBiTHbOI TemHu «Po3poOka 4aT-00TIB 3 JOMOMOTOK0 OE3KOIITOBHUX OHJIAMH-KOHCTPYKTOPIBY.
BuBueHHs 1i€i TeMH pPEKOMEHIYEThCS B MeEKax TaKWX AUCHUILIIIH, K «OdicHI KOMI IOTEepHI
TexHoJorii», «lHdopmariifiHi cucremMu B coliaJbHO-TIpaBoBiH  cdepi», «Komm’'rorepHi
iHpOpMaliiiHi TEXHOJIOri» Ta BIANOBIAAE OCBITHIM IporpaMam mnepuioro (6akamnaBpchbKOro) piBHA
ocBitH «IHXeHepiss mporpamMHoro 3abesneueHHs», «Komm’rorepHi Hayku» Ta «lHpopmauiiiHi
CHCTEMH Ta TEXHOJIOTii». MeTol BHMBUEHHS TEXHOJIOTIT pPO3pOOKM 4YaT-00TIB € BUBYEHHS
mporiecax po3poOKM Ta CyNpOBOJY MPOTrpamMHOro 3a0e3ledeHHs, a TakKoX 3a0e3NedyeHHs
npogeciiHol AISITPHOCTI MPaLiBHUKIB Pi3HUX Kateropid. OcitHs Tema «Po3poOka yar-00TiB 3
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JOTIOMOTO010 O€3KOIITOBHUX OHJIAHH-KOHCTPYKTOPIBY, 110 MPOTIOHYETHCS /10 BUKJIQJAAHHS B yMOBaxX
CYy4acHOTO YHIBEPCHUTETY, CIpPSMOBaHA Ha Yy3arajJbHCHHS TEOPETHYHMX 3HAHb Ta PO3BHTOK
MPAKTUYHUX HABUYOK CTYJCHTIB PiBHS MiATOTOBKH «OaKaiaBp» 3 KOHCTPYIOBaHHS B O€3KOIITOBHUX
MPOrpaMHMX CepeoBHIaX. Bukopucranus 4ar-00TiB € OJHUM 3 €EKTUBHUX CyYaCHHX CIIOCOOIB
KOMYHIKAIIi 3 KOpHCTYBa4aMU Ha MOOUTHHUX MPUCTPOSIX, IO JTA€ MOMKIIMBICTH KOMIIAHISIM 3HU3HTH
BUTPAaTH Ta 3IyYUTH HOBUX KIII€HTIB, CBOEYACHO 3aJI0BOJIBHATH TOTPEOM CBOIX CIIOKHMBAYIB.
PesynpraTroM BHBYEHHS L€l TEMH CTyJEHTaMHU € po3poOka udaT-060Ta s pobotu B rmiardopmi
Telegram, sikuii KOHCYJIBTY€E Ta HAJA€ BIANOBIAI 3 MUTaHb MLUTBHOCTI KommaHii. [[ist cTBopeHHS
0orta Oys0 BHUKOpHUCTAHO Oe3KOImTOBHUH cepBic BorisBot. [locBin BUKIamaHHsS TEMH 3 PO3pPOOKHU
4aT-00TiB y XepCOHCHKOMY JEp>KaBHOMY YHIBEPCHUTETI 3aCB1IUMB, 11O il 32CTOCOBYBAHHS B MPOLIEC]
miAroToBKK OakamaBpiB creniansHocTell 121 «lHxkeHepis mporpamHoro 3a0esnedeHHs», 122
«Komm’rorepui Haykw», 126 «IHpopmariiiHi cucTeMH Ta TEXHOJIOTi(» MOTUBYE CTYAEHTIB [0
PO3B'A3aHHS 3aBAaHb MPOdeciiiHOT CIPSIMOBAHOCTI.

KuarouoBi cioBa: wyar-60T, KOMIT'IOTEpH1 I1H(OpPMAIIiHI TEXHOJOTrI, IOCIITHUIbKA
KOMIIETEHTHICTh, IU(POBA KOMIIETEHTHICTh, I T-(axiBii.
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Hopomenko M.B.

J{poroduubKuil Aep:KaBHMH NeaaroriyHuii yHiBepcurer iMeHi IBana ®paHka,
JAporodouu, Ykpaina

HABYAHHA OCHOB Ob°’€EKTHO-OPIEHTOBAHOI' O IIPOT'PAMYBAHHA
34ACOBAMH VISUAL C#

DOI: 10.14308/ite000723

YV cmammi nasedeno memoouyni pexomeHOayii w000 BUBYEHHS OCBIMHLOI OUCYUNTIHU
«006 ’ekmno-opienmosane npoecpamysanusny 0as nioeomosKku axisyie nepuioco (baxkanraspcvkozo)
pienus  euwoi oceimu eanyzi 3uanvb 01 «Ocsimay cneyianvnocmi 014 «Cepedns oceima
(inghopmamuxa)» oceimnvoi npoepamu (ingpopmamuka, mamemamuxa). L{a oucyuniina sidiepac
0COOIUBO BAMCIUBY PONL ) NIO20MOBYI 6UUMENIE IHGOpMAmMuKy, momy wo 2aiy3b po3pooOKu
KOMN TOMEePHUX NPO2PAM 3 GUKOPUCIMAHHAM HOBIMHIX MEXHONO02I, 00 AKUX HALeHCUmb 00 €KMHO-
OpieHmosane Npocpamy8antsl, € 6aMCIUBUM CKIAOHUKOM HAYKOBO-MEXHOI02IUHO20 NPO2Pec).

Cmyoenmam nponowyemvcs po3naHymu OCHO8HI 81acmu8ocmi 06 €KMHO-0PIEHMOBAHO20
npocpamy8aHHs ma NPUHYUNU Gi3yaibHO20 NiOX00Y 00 NPOEKMYBAHHSA NPOSPAMHO20 3abe3neyeHHs
6 inmezposarnomy cepeoosuwi Visual Studio.Net 3 euxopucmannsm Visual C#. Bubip Visual
Studio.Net 3ymoenenuti mum, wo eepcia Visual Studio.Net Community € 0e3K0UMOBHOIO
NOBHOMYHKYIOHALHOW — 8epCi€l0, KA BIOPIZHAEMbCA  8I0 NpPOQecitinoi  uue He3HAYHUM
00MedHCeHHAM DYHKYIU.

YV cmammi posensnyma memoouka 6u84eHHs OCHO8 ma NPUHYUNie 00 €KMHO-
OPIEHMOBAH020 NPOCPAMYBAHHA ULNAXOM OEMOHCMPY8AHHA HA NeKYIAX MUunoeux Npuxiaoie ma
3AKPINIeHHs BUBHUEeH020 Mamepiany Ha aabopamopHux pooomax. Ipukniaou 0ibpari maxkum YuHoOM,
wob MoxCHa OYI0 NPOOEMOHCMPYBAMU OCOOIUBOCIT BBEOCHHS MA UBCOEHHS OAHUX ) CepedosULlyi
sizyanvHoco npoepamysanns Visual CH#, npoepamysanns nooii, obpooky aiinie, peanizayiio
MexaHizmie IHKancyaayii, Hacnioyeawns ma noaimop@izmy. OOHOUACHO 3 OeMOHCMPAYIEND
peanizayii munosux nNpukiadié GUSHAOMbC NOMPIOHI 81ACMUBOCMI elleMeHmié KepySaHHs, SKI
BUKOPUCMOBYIOMbCA 0I5l pednizayii npoeKmy.

3as0saxu 8UKOHaAHHIO 1AOOPAMOPHUX POOIM CMYOeHmMU 3aKPINII0I0Mb 3HAHHS, OMPUMAHL HA
JeKyisax, ma Habysaoms NPAKMUYHUX HABUYOK po3pobKu npoekmis 3acobamu Visual CH.
Jlabopamopui  pobomu  3a8epuiyiomsvcsi  CMBOPEHHAM — 0A2AMOBIKOHHO20 — NPOEKMY,  AKUL
npeocmasiie KOMN 10mepHy HAGYANIbHY CUCMeEMY 3 6UBUEHHS Memodié obuucienb. CmeopeHHs
MaKo2o NpOEKMy 0A€ MONCAUBICMb 3AKPINUMU HAOYMI CMyOeHmamu meopemuyHi 3HAHHA ma
NPAKMuyHi HABUYKU 3 PO3POOKU Npocpam i OeMOHCMPYE SUKOPUCMAHHA Y OCGIMHbOMY Npoyeci
MidCnpeOMemHUX 36 's3Ki6.

Knrowuosi cnosa: yuumenv iHpopmamuku, 006 €KMHO-OPIEHMOBAHE NPOSPAMYBAHH,
cepedosuuye 8i3yanbHo20 npoepamyeanns Visual CH#.

IlocranoBka npodaemu. O6’ekTHO-OpieHTOBaHOTO HporpamyBanns (OOII) 3acnyroBye Ha
OUIBII IIMPOKE BUKOPUCTaHHSA Ha ypoKaX 1H(OPMAaTHKH B 3aKiIajax 3arajlbHOi cepeHbOI OCBITH.
Ane icHywoTb mnpoOinemu BukopuctanHs OOIl y mux 3akmagax, a came: HEJOCTAaTHS yBara
OPUIUIAETbCA  HAMOUIBII TOIIMPEHOMY Ta JyXKe aKTyaJlbHOMY 00 €KTHO-OPIEHTOBAaHOMY
IIpOrpamMyBaHHIO, HU3bKa 00I3HAHICTh YUUTEINIB iHPOpPMATUKU 3 OCHOBHUMHU KoHuenuismu OOIT Ta
3 MOBOIO niporpamyBaHHsi C# 6e3nocepeanbo [9]. Tomy B mporieci MiArOTOBKH MailOyTHIX yYUTEINiB

@OOE0
BY NC SA I[opomeHKO M.B.
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1HPOPMATUKN BAXKJIMBUM € 3aCBOEHHS CTyACHTAMH (yHIAMEHTAIBHUX MOHATH 3 MPOTPAMyBaHHS,
HaOyTTS HAaBUYOK MPAKTUYHOI POOOTH 3 TUMH MOBaMH NpPOTpaMyBaHHS, SIKI PO3pOOISITUCS s
SKOMOTa MOBHIIIOI peainizalii Bi3yaJbHOTO Ta 00 €KTHO-OPIEHTOBAHOTO TMIAXOAY 10 HANWCAHHS
nporpamHoro 3abesnedenns. OHiero 3 Takux MoB € Visual C#.

[TigroToBka ¢axiBiiB mepmoro (0akamaBpChKOr0) pIBHS BHUINOI OCBITH Tany3i 3HAHb
01 «Ocita» crmemianbaocTi 014 «Cepemnns ocBita (iHPOpMATHKa)» OCBITHBOI IMpOTpamMu
(inpopmaruka, MaTemaruka) moTpeOye BHBYCHHS Ha MEPIIOMY pOLI HAaBYaHHSA AUCIUIUTIHH
«[IporpamyBannsi», a Ha apyromy — «OO0’€KTHO-Opi€HTOBaHOTO TmporpamyBaHHs». Ilix wac
BUBUYCHHS LWX IUCHMIUTIHA CTYJICHTH IMOBHHHI copMyBaTH 0a3y 3HaHb, YMiHb Ta OTPHUMATH
HAaBUYKH, 10 OYyAyTh CYNPOBOJDKYBATH iX 1 MiJ YaC BHBUYEHHS IHIIUX AWCIUIUIIH, a TaKOX Y
noiaNbIIii mpodeciiHiil TisITbHOCTI.

[Ipenmerom ocCBITHBOI AUCHUILTIHU «OO0’€KTHO-OPIEHTOBAHE MPOrpPaMyBaHHS» € BHUBUEHHS
ocHoBHUX KoHuenuii OOIIl ta npuHUMMIB 00’€KTHO-OPIEHTOBAHOTO MIAXOAY N0 MPOEKTYBAHHS
MPUKIIAJHUX TIPOTPaAM.

3aBAaHHAM AMCLMIUIIHM € PO3KPUTTS 3HAUEHHS MpeIMEeTy B 3arajbHiil Ta mnpodeciiHii
migroroBmi, wicue OOIl B  po3pobnenHi iHpopMamiiHUX cucTeM; (OpPMyBaHHS OCHOB
1HGOpMaLIiHOT KyJIbTypu MaHOYTHBOTO BUHMTENS IHGOPMATUKU Ta O3HAWOMIIEHHS CTYIEHTIB 3
OCHOBHUMH TOHATTAMHU Ta npuHimnamu OOII sk cydacHoro 3aco0y st po3poOieHHsT 00 €KTHO-
OpIEHTOBAHOTO MPOTPAMHOTO 3a0€3TCUCHHS.

[lin wac BuBYEHHS OCBITHBOI JUCHHMILUIIHE «OO0’€KTHO-OPIEHTOBAHE MPOTPaAMyBaHHS»
MailOyTHbOMY BuMTEJE€BI 1HGOPMATUKU MPOMNOHYETbCS O3HAWHOMHUTHCS 3  IHTEIPOBAaHUM
cepenoBuIleM po3poOku mporpamuux mpoaykTie Visual Studio.Net. Bu6Gip Visual Studio.Net
3ymoBiieHuid ThM, mo Bepcist Visual Studio.Net Community € O€3KOIITOBHHM MPOTPaMHUM
MPOJIYKTOM, SIKY MOKHa 3aBaHTaXWUTU 3 o¢iuiiiHoro caity kommanii Microsoft. Lle mpaktuunO
MOBHO(YHKITIOHATIbHA BEPCIs, sIKa BIIPI3HIETHCS Bl MpoeciiHOol Jnie He3HAYHUM OOMEKEHH IM
(GyHKITIH 1 HETOBHUMU 010110TEKaMU KJIaciB.

Jlnst  BuUBYEHHsA  OCBITHBOI  jucnuiuiiid  «OO’€KTHO-OPIEHTOBAHE  MPOTpaMyBaHHS»
MIPOIIOHYETHCSI BUKOPHCTOBYBaTH MOBY mporpamyBanHs Visual C#, ska € cydacHOW 00’€KTHO-
OPIEHTOBAHOIO MOBOIO, 10 CTBOpeHa /i podoTu Ha maatdopmi .NET 3 ypaxyBaHHSIM HOBUX BiSTHb
B OOII 1 mo36asiena Big Hexouikis Visual C++.

AHaJi3 ocTaHHIX qocaigxkenb Ta nyoJaikaniil. MoBa nporpamyBanns C# Oyna po3po0bieHa
npotsroM 1999-2000 pp. Augepcom I'eitnncoeprom, Cxkotom Binramyrom ta Ilirepom I'onbae min
erigoro Microsoft Research na ¢ipmi Microsoft.

[IporpamyBanHs MOBOrO C# HalOUTBII TOBHO PO3IIIAIAIOTHCS B HAYKOBHX MYOJTIKAI[IAX TAKUX
astopis, sk K. Heitren, b. UBben, k. I'munan [5], E. Tpoencen [7], T'. Iuaar [10], K. Yorcow,
K.Heiiren, 1. Ilenepcen, 1. Pug, M. Ckunnep [11].

Takox y OCBITHBOMY TOCIOHMKY [4] BHKIQIEGHO OCHOBH 00 €KTHO-OPIEHTOBAHOTO
nporpaMyBaHHsl Ha npukiaai MoBu C#, OCHOBHI NMPUHLMIN Ta 3aCO0OM CTBOPEHHS KOHCOJIBHHX
nonatkiB 'y cepenoBumii Visual Studio.Net 3 Buxopucrtanusm miardgopmu .Net Framework, a B
METOAUYHUX pexkoMeHaauisix [1] posrismaiorbes 0a30BUM CHHTAaKCMC Ta OCHOBHI IPOTpaMHi
KOHCTPYKIii MoBU C# y paMKax CTPYKTYpPHOTO MIIXOy A0 pO3pOOKH Imporpam

Y poboti [2] omucana komm’toTepHa OCBITHS cUCTeMa 3 METOIIB OOUYMCIEHb, Mia Yac
CTBOPEHHS SIKOT BUKOpUCTOBYBaiucs 3acodu Visual C#, a B ocBITHROMY Kypci [6] po3risaaroTecs
npunimny interpaiii CKM Matlab 3 MmoBoto niporpamysanns Visual C#.

Kpim Toro, y neskux myOmikamisx 6araTo yBard OpUIUISETbCSA MpoOJieMaM BUBYEHHS MOBU
nporpamyBaHHs C# y 3akiazax 3arajbHoOi CepeliHbOi OCBITH. Y METOJMYHUX peKOMeHJauiiax [9]
PO3IIISIHYTO poOIeMH 03HAHOMIIEHHS YUHIB 3 OCHOBHUMHU OCOOJIMBOCTSAMU 00’ €KTHO-OPi€EHTOBAHO1
napajurMy MporpaMyBaHHs, a TAKOX JETalbHO PO3IJISHYTO OCOOIMBOCTI HaBYaHHS MoBU C# y
3aKJ1a/1ax 3arajbHOi CepeHbOI OCBITH, a B Ipolieci [8] 1ocaikyBanuck 0coOIMBOCTI EPEXOTY /10
BHUBUYEHHS IPOTpaMyBaHHs B 3aKJIa/1aX 3arajibHoi cepeHboi ocBiTH Bi MoBH Pascal no C#.
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OO0’exT fAOCTiKeHHS — TpOLEeC HaBYaHHA JUCHUILTIHKM  «O0’€KTHO-OpIEHTOBAHE
nporpaMmyBaHHs» cTyAeHTiB crerianbHocTi 014 «Cepenns ocBita (iHpOpMaTHKa)» OCBITHBOT
nporpami (iHpopMaTuka, MaTeMaTUKa) y MeJaroriyHoMy YHiBEpCHTETI.

IIpeamer pociixKeHHs] — 0COOTUBOCTI BUBUYEHHS 00’ €KTHO-OPIEHTOBAHOTO MPOTPAMYyBaHHS
3acobamu Visual C#.

MeTo10 [0CTiIZKEeHHSI — PO3TISHYTH OCOOJIMBOCTI peamizamii OCHOB Ta MPUHIIMITIB
BI3yaJIbHOTO Ta 00 ’€KTHO-OPI€EHTOBAHOTO WPOTPAMYBAaHHS B TMPOLECI BUBYCHHS OCBITHBOI
macuuIutiHg - «O0’€KTHO-OPIEHTOBAHE TMPOTPaMyBaHHS» JUIS  CTYIEHTIB crenianbHocTi 014
«Cepenns ocBita (iHpopmMaTHKa)» OCBITHBOI Mporpamu (iHpopMaTHKa, MAaTEMaTHKA).

Bukaan ocHoBHoro marepiaiay. OcitHs  aucnumiiHa — «OO0’€KTHO-Opi€HTOBaHE
nporpamyBaHss» s crenianbHocTi 014 «Cepennst ocBita (iHpOpMaTHKa)» OCBITHBOI MpOTpaMu
(iHpopMmaTHKa, MaTeMaTHKa) BUBYAETHCS MPOTATOM YChOT'O JIPYrOro Kypcy Ta € IMPOJIOBKEHHSIM
mucuuiuiiag «IIporpamyBaHHs», B KM CTYJ€HTH 3HaHOMIIATHCA 3 Oa30BUMH KOHCTPYKIIISIMH MOBU
nporpamyBaHHs C++ Ta mpuKiIagamMu peaiizalii TUIIOBUX alropuTMiB [3].

[Tin yac HaBuyaHHS MUCHUILIIIHU «O0’€KTHO-OpPIEHTOBAHE MPOTPaAMyBaHHS» MEpen0adacThCs
BHUBUYEHHSI OCHOBHUX BiacTuBoctel OOII, a came: 1HKancymsuii, Hacai{yBaHHS Ta MOJIMOpPPi3my,
ctBopeHHs Windows-noaatkis 3acobamu Visual C# ta popmyBaHHS NpaKTUYHUX HABUUOK poOOTH
y cepenosuti Visual Studio.Net.

Cepenosuuie po3pooku Visual Studio.Net — 1ie nporpamMHuil MPOAYKT, Y IKOMY peali3oBaHO
MPUHIMIIOBO HOBMH MiAXi 10 MOOYI0BU Kapkaca cepenosuiia — Framework .Net.

Lle cepemoBuiie po3poOKKM NOMATKIB sl pO3B’SI3yBaHHS HIMPOKOTO KIAcy 3ajad, sSKe € B
CBOIO YEpry BIIKPHUTUM MPOTPAMHHUM CEpElOBHUINE, 10 CKIaay SKOTO BXOJSITh TaKi MOBH
nporpamyBanss, sk Visual C++ .Net,Visual C#.Net, F#.Net, Visual Basic.Net.

Visual C# Mo>XHa BUKOPUCTOBYBATH JIi CTBOPEHHSI HE TUIbKM KOHCOJBbHUX Ta Windows
JOATKIB, aje ¥ mojaTkiB aBTomaTtu3amii oOpoOkum Word ta Excel mokymeHTiB, momatkiB uist
MOOUTbHMX TIaTGOpM Ta KOMIT IOTepHUX irop, Web-gomarkiB Ta OaraTo IHIIUX JOMATKIB IS
pPO3B’s3yBaHHS IHPOKOTO KJIacy HayKOBHX Ta Oi3Hec-3aBmaHb. [[ns MalOyTHHOTO BUWTENS
iHpOPMATHKK BaKJIMBO BMITH CTBOPIOBATH Hacamiepea KoucobHi, WIiNndows-goaaTku ta 101aTKH
aBToMaru3zarlii poootu 3 Word ta Excel mokymenTamu.

3ocepemuMo yBary Ha Oprasizaiilo NIpoIecy HaBYaHHS CTYyJEHTIB crerianpHocTi 014
«Cepennst ocBira (iHopmaTHKa)» OCBITHHOI mporpamu (iHPopMaTuka, MaTeMaTHKa) OCHOBaM Ta
IPUHLIUIAM 00’ €KTHO-OPIEHTOBAHOTO IMPOrpaMyBaHHS 3 BUKOPHUCTaHHAM MOBM IPOrpaMyBaHHS
Visual C#. HaBememo geski METOAWYHI PEKOMEHMAIl IMOJO0 TPOBEACHHS JICKUIHHUX Ta
1a00paTOPHUX 3aHSTh.

ITin gac mpoBeneHHS JIEKIH 13 3a3HAYCHOI MUCIUILIIHU aKIEHTYEThCS yBara Ha BUBYEHHI
TaKuX TE€M, a caMe: OpraHisallis BBOJIY Ta BHBOAY AaHUX 3acobamu Visual C#, mporpamyBaHHs
nmoji, obpobka (aiisiB, CTBOPEHHS CTaTUYHMX Ta JMHAMIYHHUX KJIaciB, BHBYCHHS MEXaHI3MIB
HacliayBaHHs Ta modiMopdizmy, oOpobka rpadiunux 300paxenHs. Ockinpku cepenoBuile Visual
C# iHTYiTUBHO 3pO3yMile Ta MoOyIOBaHE TaKUM YHMHOM, L0 MICTUTh KOHTEKCTHI MiIKa3KH, SKi
JI03BOJISATh IIBUAKO CTBOPIOBATH JOJATKHU, TO BUBYEHHS BHIETIEPETIUYEHUX TEM HPOBOJIUTHCS B
KOMII'FOTEPHOMY KJIAacCl Ta peasi3y€eThCsl LUIIXOM JEMOHCTpALil THIIOBUX MPUKIA/IB.

Marepian, BHUBUEHMH MiJ 4Yac JIEKUIHHUX 3aHATh, 3aKPIUIIOETBCS CTYAEHTaMU Ha
71a00paTOPHUX 3aHATTSX, J€ MPOMOHYEThCS O3HAHOMUTHUCS 3 IHTETPOBAHUM ceperoBuileM Visual
Studio, 30kpeMa i3 cepedoBHIeM Bi3yallbHOro mporpamyBanHs Visual C#, ocobiuBocTsIMU
BBEJICHHA JaHUX Ta BHUBEJCHHS pe3yJbTaTiB, MPOrpaMyBaHHSAM IOJAI MUIIKH, KJIaBlaTypH Ta
CHCTEMHUX 10/1ii1, 00poOKoI0 (hailsliB, CTBOPEHHSIM CTATUYHHUX Ta AWHAMIUYHUX KJIACiB, pealizali€eto
MeXaHI3MIB HaclliJyBaHHs Ta noaiMopdizMy, nodyaoBoro rpadikis GyHKIiNH, 00poOKoI0 rpadiuHIX
300pakeHb 1 CTBOPEHHs 0araToBiKOHHUX JoJaTkiB. CTpykTypa 1abopaToOpHUX POOIT CKIala€eThes 3
(dopMyBaHHS BUXIIHOT 3a/1a4i, TOOYJOBH arOPUTMY ii pO3B’s3KY, aHAII3y OTPUMAaHUX Pe3yNbTaTiB.
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PosrnsinemMo esiki NpuKiIaay, siki BAKOPUCTOBYIOTBCS ITiJ] Yac MPOBEICHHS JIEKIIMHNUX 3aHATh.
Hpuxaan 1. CtBoputH nporpamy o04HUCIEHHS CyMU:

n
S = Zcosix
i=1

Lleit mpukianm BHUKOPHCTOBYETHCS [UIA TOTO, IIOO TMPOJEMOHCTPYBATH CTYACHTaM pi3HI
crocoOM BBOJy JAHWX Ta BHBOJAY pe3yJbTaTiB BUKOHAHHS Iporpamu y cepemoBumii Visual C#.
Bikno nporpamu 300paxkeHe Ha puc. 1.

ol Forml =SHRCE X

53.7 5
3.7

$1=0.0188557335232161

$52=0.0188557335232161

Puc. 1. Bixno npoepamu 3 6UKOPUCAHHAM 080X CNOCO0I8 66€0eHHS OAHUX.

BximumMu nanumu B mporpami € 1iie uyuciao N Ta aidicHe — X. s BBeAEHHS IUX JaHUX Y
nmporpamMi BHKOPHCTaHI OJHOPSIKOBE TekcToBe mojie textBox2 ta OGaratopsiokoBe — textBoxl.
VYBeeHHs BXIIHUX JAaHUX N, X 3 OJHOPSIIKOBOTO TeKCTOBOTO mmouis textBox2 pearnizyersest nuisxom
Bukopuctanas meroxaiB INndexOf ta Substring, ski Bu3nadeni B kiaci String, a oGYuciIeHHs CyMuU
peanizoBaHo 3a jgomnomMoror (ynkmii Sum. Iligmporpama, ska peaiizye BBEIEHHS ITaHUX 3
OJTHOPSIZIKOBOTO TEKCTOBOTO 1oJist teXtBOX2 Ta 0OurcIeHHsS CyMU, Ma€ TaKHd BUTIIS:

private void buttonl Click (object sender, EventArgs e)

{

string str = textBoxZ.Text;
int k = str.IndexOf(" '),
int n = Convert.ToInt32(str.Substring (0, k));
double x = Convert.ToDouble (str.Substring(k+1)) ;
Sum(n, Xx);
labell.Text = "S=" + S.ToString();

}

[Hmmit croci6 peanizarii BBeACHHS JaHUX IOJATAa€ Y BUKOPUCTaHHI 0araTopsIKOBOrO MOJI.
s Toro, mo6 eneMeHT kepyBaHHs textBox1 craB GaraTOpsiAKOBUM TEKCTOBUM I10JIEM, HOTPIOHO
BinactuBocTi MultyLine wamatu 3nauenns true. Ilimmporpama peami3aiii BBEICHHS HaHUX 3
6araTopsIKOBOro TeKcToBoro noJjs textBox1 ta oOuncnenHs cyMu Mae Takuid BUTIISA:

private void buttonZ Click (object sender, EventArgs e)

{
int n = Convert.ToInt32 (textBox1l.Lines[0]) ;
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double x = Convert.ToDouble (textBox1l.Lines[1]);
Sum(n, Xx);
label2.Text = "S=" + S.ToString() ;
}

JInst BUBOY pe3ynbTaTiB BUKOHAHHS MPOrpaMu BUKOpHCTOBYIOThCs MiTku labell Ta label2.
Kpim ToOro, cTyneHTaM JAEeMOHCTPYEThCS CIOCI0O BHBOAY peE3yJibTaTiB 3a JOMOMOTOIO BiKHA
MOBIZIOMJICHb, SIKE€ MO’KHA CTBOPUTH, HAIIPUKJIIA]], TAKUM YHHOM:

MessageBox.Show("S1=" + S.ToString () ,"Pesynerar",MessageBoxButtons.OK) ;

VY npukianax, siki JeMOHCTPYIOTh 0OpOOKY OJHOMIPHHUX MAaCHBIB Ta MaTPHIIb, U BBEICHHS
MacHBiB BUKOPHCTOBYIOThCS €JIeMeHTH KepyBaHHs textbox Ta dataGridView.

VY npukinani 2 1eMOHCTPYETHCS IPOrpaMyBaHHs MO, a came: mofii mumku MouseDown Ta
MouseMove, knasiatypu KeyDown Ta cucremuoi nmoaii Tick. Bikao nmporpamu 300pakeHe Ha puc.2.

r ~

ol Forml =R=n X

HaTuckanuuna
KHOMKM MM

17:27:35

He natucHyTa knaeima F1

lMNenepermimeHHA
MM

Puc. 2. Bikno npoepamu npoepamysanis nooiti

BinoOpaxkeHHS pyXOMOTro 4Yacy peaji3oBaHO SK IIMPOTrpaMy peakilii Ha CHUCTEMHY TOJIiI0
Tick mist enemenTa KepyBaHHs TaiiMep timerl, y sKiii 3aucyeThCst TAKUI OIEpaTop:
label2.Text = System.DateTime.Now.ToLongTimeString();
3a J0moMoror Imiamporpamu 00OpoOKHM peakiii KHONKH KoMmaua buttonl wa momiro
MouseDown po3smi3HaeThes, sika KiiaBilia MUIIKK Oyiia HATUCHYTA, a caMe: JIiBa, paBa 4Yd CepeaHs.
Hamnpukinan, po3ni3HaBaHHS HATUCHEHHS JIIBOT KHOIIKH PEaTi3yeThCsl TAKUM YHHOM:
i1f (e.Button == MouseButtons.Left)
MessageBox.Show ("HaTucryTa jiBa kKHomka Mumii')
3a [0MOMOror Imiamporpamu OOpoOKM peakiii KHONKH KoMaua button2 ma momiro
MouseMove 3aiiicHI0€TbCS TIepeMIllIeHHsS] MUIIIKY 10 BiKH1 ITPOTPaMHU.
private void buttonZ MouseMove (object sender, MouseEventArgs e)
{
i1f (e.Button == MouseButtons.Left)
button?2.Location = new Point (buttonZ?.Location.X + e.X,
buttonZ?.Location.Y + e.Y);

}
A mianporpama textBox1_KeyDown posmnizHae, un Oyna HaTUCHYTa OJHa 3 (YHKI[IOHATBHUX
knasim: F1, F2,..., F12. Hanpuknan, posmizHaBaHHS HaTHCKaHHSA (YHKIIOHaNbHOI KiaBimi F1

peaﬂi3y€TLC}I TaKUM YHHOM.
switch (e.KeyCode)
{

case Keys.Fl: labell.Text = "marmcHeHa kJjaBima F1'";
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break;
default: labell.Text = "He HaTtucHyTa OyHKI1OHaAbLHA

kJjaegima" ;
break;
}

Y moBy nporpamyBaHHs C# BXOAUTH JOCTATHBO 0arato KiaciB, siKi MOKHA BUKOPUCTATH IS
pobGoTu 3 dainamu. [lo Takux KiaciB MOKHaA 3apaxyBaT, Hanpukian, Directorylnfo, Filelnfo, File,
StreamWriter, StreamReader. [Ins Toro, mo6 mix yac CTBOPEHHS MPOEKTY Oy JOCTYITHI METOIH
nepeTiyeHnx BHINE KIaciB, MOTPIOHO BUKOpUCTATH mpocTip imen System.lO.

Mpuxaanx 3. Po3pobutu nporpamy CTBOPEHHS, 3YMTYBaHHS Ta 3HUIICHHS TEKCTOBOTO (paiimy
3 BUOpaHO{ ManKu Ha JIUCKY.

BikHo mporpamu 300paxkeHe Ha puc. 3. Ilpu peanizamii 1b0T0 MPHKIATY JEMOHCTPYETHCS
BUKOPHCTAHHS JialoTOBHX eeMeHTiB kepyBanHus SaveFileDialogl ta openFileDialogl mis po6otu
3 TekcTtoBUMH (ainamu. Ilinmporpama CTBOpEHHS TEKCTOBOrO (aiiny 3 JaHUX, 3aMUCaHUX Y
OaraTopsiiKoBe TeKCTOBe nosie textBox1, mae Takuil BUTIISA:

private void buttonl Click (object sender, EventArgs e)

{
if (saveFileDialogl.ShowDialog() == DialogResult.OK)
{
StreamWriter filel = new
StreamiWriter (saveFileDialogl.FileName) ;
filel.Write (textBox1l.Text) ;
filel.Close();

}
AHAJIOTIYHO pealli3yeThCsl MIANpOorpaMa 3UYUTYBaHHS TEKCTOBOTO (ailily 3 BUOpaHOT Manku B

OararopsakoBe TekcToBe moJe textBox1, a mianmporpama 3HuIeHHS (aliay Mae TaKUi BUTIISI:
private void button3 Click (object sender, EventArgs e)

{
if (openFileDialogl.ShowDialog() == DialogResult.OK)
{
FileInfo file = new Filelnfo(openFileDialogl.FileName) ;
i1f (file.Exists == true)
file.Delete() ;
}
}
o0 Form1 S | | (D) ] |

Liverpul

Arsenal -
Real BinkpwmTi

3HMLMTH

Puc. 3. Bikno npoepamu sukopucmants 0ianoco8ux eiemenmie KepyeanHs 0jis pooomu 3
meKcmosuMuy gavramu
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Y mpuknani 4 peamizoBaHa 00poOka TeKcToBOro (aiimy, ska MOJsArae y CTBOPEHHI,
30epekeHHI Ta BUBOAY B OaraTopsiikoBe TekcToBe mojie textBoxl psaxiB cTBopeHoro ¢aitny y
3BOPOTHOMY MOPSIKY. BikHO mporpamu 300paxkene Ha puc. 4, a Tekct mianporpamu buttonl Click
HaBeJICHUN HIDKYE.

private void buttonl Click(object sender, EventArgs e)

{
string[] text = File.ReadAllLines(@"D:\spycok.txt",
Encoding.GetEncoding ("Windows-1251")) ;
int n = text.Length;

int m=n - 1;

string[] textl = new string[n];
for (int 1 = 0; 1 <= m; 1++)

{

textl[i] = text[m - 1];
}
File.WriteAllLines (@"D:\spycokl.txt", textl,
Encoding.GetEncoding ("Windows-1251")) ;
textBoxl.Text=File.ReadAllText (@"D: \spycokl.txt",
Encoding.GetEncoding ("Windows-1251")) ;
}

[Mapamerp Windows-1251 y meroni GetEncoding BukopuCTOBYeThCS ISl BiOOpa)KeHHS
KUPWIHII B 0araTopsiIKOBOMY TEKCTOBOMY TOJIL.

- —
ot Forml e l

Pomatie B.
Marccum'aic 1.
Mapkie O.
Kantop O.
[onoeei M.

Puc. 4. Bixno npoecpamu 06podKku mexcmogux ¢haiinie

b

Benuka yBara Ha JeKUIMHUX 3aHATTSAX NPUAUISETbCS CTBOPEHHIO BIAcHUX KiaciB. MoBOO
nporpamyBaHHs C# MO)KHa CTBOPIOBATH CTAaTHU4YHI Ta JUHAMIYHI KJacH. TakoX, BAKOPUCTOBYIOUH
BJIACTUBOCTI 00’ €KTHO-OPIEHTOBAHOI'O MPOrpaMyBaHHS, a caMe: HacCHiAyBaHHS Ta MoJIMOpQi3M,
MOJKHa Oy/ayBaTH i€papXxito KJIaciB, MOUYMHAIOYUM 3 JIEIKOTO OaThKIBChKOTO Kiacy. [lpuknamu 5, 6 Ta
7 NEMOHCTPYIOTh MPUHIIUIN CTBOPEHHS BJIACHUX KJIAaciB 3ac00aMH MOBH nporpamyBaHHs CH#.

[Mpuknan 5 7eMOHCTpY€e CTBOPEHHSI CTaTHYHOTO Kiacy Aryf, sikuii micTuth MeToau Sum, Dob,
Rizn Tta Dil, mo peanisyroTh apudMeTH4Hi omepailii J0JaBaHHSA, MHOYKEHHS, BiIHIMAHHSI Ta
IUIEHHS IBOX AIMCHUX YUCEN BIAIIOBIIHO.

static class Aryf
{
public static double Sum(double a,double b)
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{
return a+b;,
}
public static double Dob (double a, double b)
{
return a* b;
}

public static double Rizn (double a, double b)
{

return a - b;

}
public static double Dil (double a, double b)

{

return a/b;
}
}
CraruuHuid Kjiac HE MICTUTh KOHCTPYKTOpa, TOMY 3BEpPTaHHS JIO METOJIB KJacy

3M1ACHIOETHCS, HATTPUKIIAJ], TAKUM YUHOM:
label3.Text = "Cyma="+Aryf.Sum(a, b).ToString()

[Mpuknax 6 AeMOHCTpye CTBOpeHHs auHaMigyHoro kiacy Complexl, skuii MicTUTH
KOHCTPYKTOp Ta MeToauM Sum, mplus, mo peani3ytoTh ormepariii J10JaBaHHS, MHOXCHHS JIBOX

KOMIIJICKCHHUX YHUCECII.
class Complexl

{
public double Re, Im;

public Complexl (double x, double y)
{
Re = x;
Im = y;
}
public Complexl sum(Complexl c)
{

return new Complexl (Re+c.Re,Im+c.Im);;

}
public Complexl mplus (Complexl c)
{
return new Complex]l (Re * c.Re - Im * c.Im, Re *
c.Im+Im*c.Re);
}

}
A mnpuknan 7 JEMOHCTpYe MeEXaHi3M BHUKOPHCTaHHS OCHOBHUX BnactuBocterd OOII:

IHKancynsmii, HacaigyBaHHS Ta modiMop(}i3My MpH CTBOpPEHHI KiaciB. Y LbOMY MPHUKIaAl
CTBOPIOIOTRCS 04ipHi Kiacu Student ta Teacher Ha ocHoBi 6aThKIBCHKOTO Kitacy Person.

BarbkiBebkmii Kiaac Person
class Person
{
public string name;
public string adress;
public Person(string newName, string newAdress)
{
name = newName;
adress = newAdress;

}

public string Name
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{
get { return name; }
}
public string Adress
{
get { return adress; }
set { adress = value; }
}

public virtual string GetInfo()
{

return name + " " + adress;

JouipHiii kmac Student

class Student:Person

{
public int gr;
public Student (string newName, string newAdress,int newgr)
:base (newName , newAdress)

gr=newqgr;
}

public override string GetInfo()

{

return name +" "+ adress+" "+"IH-"+gr.ToString()+"B",

HMouipniii kimac Teacher
class Teacher:Person

{
public string work;,
public Teacher (string newName, string newAdress, sString

newwork)
:base (newName , newAdress)

work=newwork;,

}

public override string GetInfo()

{

return name +" "+ adress+" "+work;

MexaHi3M 1HKANCymsiii TpoJeMOHCTPOBAHO B OMUCI 0aThbKIBCHKOTO Kiacy Person mmsxom
BHUKOpHcTaHHs BaactuBocteir Name ta Adress. J{ins BnactuBocti Adress BusHaueHi metoau get i set,
a BriacTuBicTh Name mae TUIbKM MeTOn (et, mo 3abe3neuye HEMOXKIHMBICTh HECAHKIIOHOBaHOL
3MIHHM 3HAY€HHS 3MIHHOI hame.

MexaHi3M HaciiIyBaHHS TMPOJAEMOHCTPOBAHO IUISAXOM BHUKOPHCTAHHS KOHCTPYKTOPIB
Teacher ta Student y mouipHMx Kiacax, a MexaHi3M MomiMoOp(di3My — HUISIXOM pearizarii
BIpTyaJIbHUX METOIIB 3 0JJHaKOoBUM iMmeHeM GetInfo, siki B KO)KHOMY KJlaci MatOTh IHIIUIN BUTJISII.

Kpim Toro, Benuka yBara Ha JEKI[IHHUX 3aHATTSIX NPUIUTSIETbCS BUBUYCHHIO BJIACTUBOCTEH
€JIEMEHTIB KEepYBaHHs 3a JOMOMOIOI0 JIEMOHCTpallil peaji3alii TUIOBUX NpHUKiIafiB. Hanpukian,
i 9ac MPOEKTYBaHHS OU3aifHy BIKHA MPOTpaMU aBTOpH3AIlii KOPUCTyBada (pHcC. 5) BUBYAIOTHCA
Taki BiacTuBOCTi, sk DOCK (po3mimeHHs: enemeHta kepyBaHHS Ha ¢opwmi), Flat (ycranoBnenns
Tuny eneMeHTa kepyBanHs), FlatStyle, FlatApptearance (3miHa cTwilO0 eleMEeHTa KepyBaHHS:),
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ycranoBsieHHs: kossopy BackColor, MinimixeBox Tta MaximizeBoX, siki BU3HaueHi JjIs BiKHA Ta
BiacTuBocTi PasswordChar, sika BUKOPUCTOBYETBCS Uil CTBOPEHHS TTAPOJISL.

Puc. 5. Bikno npoepamu asmopu3zayii.

OmparpoBaHuid  JIEKIIIWHUA ~MaTepial CTYACHTH 3aKpIIUIIOIOTh I[UISXOM  BUKOHAHHS
JabopaTOpHUX POOIT Ta OCBOEHHS MaTepiany, SKMi BUHECEHUH Ha CAMOCTIMHE OTpaIlfOBaHHSI.

OCHOBHMM 3aBAaHHSAM JIADOpaTOpPHUX poOIT € QopMyBaHHA B MaHOYTHIX YYHUTEINIB
1H(OpPMATUKH MPAKTUYHUX HABHYOK MporpamyBaHHs 3acobamu Visual C#. Koxxna mabGoparopHa
po6oTa MICTUTh TEOPETUYHI BITOMOCTI, MEPeiK 1HAUBIAYaTbHUX 3aBJaHb ISl KOKHOTO CTYACHTA
Ta CYINPOBOJIKYETbCS CIMCKOM 3allUTaHb JAJIS CAMOIEPEBIPKU. 3aBJaHHS AJIs KOKHOTO CTYyIEHTa
NiOpaHi TakKUM YUMHOM, 1100 BOHW OYyJIM OJHAKOBOTO PIBHS CKJIATHOCTI. TemMu po3TaiioBaHi B
TaKkoMy TOPSKY, MO0 KOXXKHA HACTYIMHA HE TUIBKHM HaJaBaja HOBI 3HAHHS, ajieé W 3aKpiluTioBaia i
po3iMproBaiia 3HaHHSA 3 TonepeaHboi TeMu. JlaGopaTopHi poOOTH 3aBEPIIYIOTHCS CTBOPEHHSIM
0araTOBIKOHHOTO TMpOeKTy Ha Temy «Po3pobka OCBITHBOI CHCTEMH BHBYEHHS METO/IIB
HaOJMKEHOTO PO3B’SI3yBaHHS MAaTEMAaTUYHHX 3a]a9».

Bubip Takoi Temu Oa3yeTbcsi Ha BHKOPUCTaHHI MDKIPEAMETHHUX 3B’SI3KIB, TOMY LIO
napajgeibHO 3 OCBITHBOIO JUCHUILIIHOK «O0’€KTHO-OPIEHTOBAHE MPOrpaMyBaHHSI» CTYICHTHU
BHUBYAIOTh JUCHUILTIHY «MeToau 00UnCIeHbY.

OcBiTHS cucTeMa MOBUHHA CKIIAJAaTUCA 3 TaKUX BIKOH: Aémopu3zauyisa, Tumynsna cmopinka,
TI'onoene mento, Bugio oceéimnvozo mamepiany, Peanizayia uucenvnozo memooy ma Konmpono
3HAHD.

Hanpuknan, mist peanizaiii KOHTPOJIO 3HaHb MOTPIOHO CTBOPUTH (ailin TecTy, y sSKOMY
MICTSTbCS KOHTPOJIbHI 3allMTaHHS Ta BapiaHTH BIANOBLAEH, 1 MporpaMmy BHUBOAY Ta 0OpoOKH
BIJINOBiIeH CTY/ICHTIB Ha TECTH.

ITin yac cTBOpeHHs OaraTOBIKOHHOTO TMPOEKTY 3aKPIIJIIOIOTHCS 3HAHHS CTYAEHTIB, SKi
OTpHMaHi B MPOLIECi BAKOHAHHS MOMEpeaHIX Ja00opaTOPHUX POOIT, a TAKOXK peati3yeTbCs MPUHIIMIL
BUKOPHUCTaHHS MDKIPEJIMETHHUX 3B’S3KiB, IO CHpUSAE MiJBUIICHHIO NMPHUKJIAJHOI, MPaKTHUYHOI Ta
HayKOBO-TEOPETUYHOI MITOTOBKH CTY/ICHTIB.

BucHoBkn. Y cTaTTi po3riisiHyTa METOJMKAa BHMBUEHHS OCHOB Ta MNPHUHLHUIIB 00 €KTHO-
OpIEHTOBAHOTO NPOTpPaMyBaHHS LUIIXOM JEMOHCTPYBAaHHS Ha JIEKLIAX THUIIOBUX MPHUKIAIIB Ta
3aKpIMIEHHs] BUBYECHOTO MaTepialy Ha JIabopaTopHUX 3aHATTAX. [Ipukianm nibpaHi TaKUM YHMHOM,
mo6 MokHa Oyno MPOJEMOHCTPYBATH OCOOJMBOCTI BBEJCHHS Ta BHUBEACHHS JAHUX Yy CHUCTEMI
Bi3yasibHOro mporpamyBaHHs Visual C#, mporpamyBaHHS mnoAiid, oOpoOky aiimiB, peamizamii
MEXaHI3MIB IHKAmCyisIii, HachigyBaHHsS Ta mnoxiMopdizmy. OIHOYACHO 3 JAEMOHCTPAIIIEI0
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peanizallii TUHOBHX MpPHUKIAAIB BUBYAIOTHCA MOTPIOHI BIACTUBOCTI €JIEMEHTIB KEpyBaHHS, SKi
BUKOPUCTOBYIOTbCS JUIS HAJaHHS IOTPIOHOTO Mu3aifHy BikHa mporpamu. Lnsixom BUKOHAaHHS
nabopaTopHUX pPOOIT CTYACHTH 3aKpiIUIIOIOTh 3HAHHS, OTPHMAaHI Ha JIEKIiAX, Ta HaOyBalTh
NPAaKTUYHUX HABUYOK po3poOku mporpam 3acobamu Visual C#. JlaGopatopHi pobotu
3aBEPINYIOTHCS CTBOPEHHSM OaraToBIKOHHOTO IMPOEKTY, SKUW MPEACTABILE€ COO0I0 KOMII'IOTEPHY
OCBITHIO CHUCTEMY 3 BHBYEHHS MeTOJIB oOumcieHb. CTBOPEHHS TAKOTO NMPOEKTY JIA€ MOMJIUBICTD
3aKpINUTHA HAOYT1 CTyJeHTaMU TEOPETUYHI 3HAHHS Ta MPAKTUYHI HABUYKH 3 PO3POOKH Mporpam y
CepeIOBHIII Bi3yalbHOTO MporpamyBaHHs Visual C# Ta JeMOHCTpYE BUKOPHUCTAHHS B OCBITHBOMY
Mpoleci MDKIPEAMETHHUX 3B’sA3KiB. ToMy 1[I0 TMeAaroriyHa IpaKTHKa CBIMYUTH, IO
MDKIIPEIMETHICTh BlIlleaC BOXIIUBY DPOJIb OCBITHHOMY npouecn Ne1aroriyHoOTro yH1Bepc1/1TeTy,
30KpeMa, CHpHUs€ MiIBUIICHHIO MPHKIAIHOI, MPAKTHYHOI 1 HAayKOBO-TEOPETHYHOI MiATOTOBKU
crynentiB, a OOIl Hagae mOmaTKOBI MOXIIMBOCTI U TIiCHOT iHTerpamii 3 OararbMa OCBITHIMHU
JTUCIUTITIHAMHU.

CITHCOK BUKOPUCTAHUX /I’KEPEJI

1. bpuna, A. 0., Aurocsk, II. I1., I'nedbena, M. 1., Uynos, C. B. & Cewmiion, 1. B. (2014). OcHoBu
nporpamyBanHsi y C#. MeronuuHi BKa3iBKH 110 JTa0OpAaTOPHUX POOIT i CTyleHTiB [-ro kypcy
MareMaTHyHOro (akynapTery creriaibHocTi «[Ipukiaana maremaTuka». Y kropoa: BugaBHuuwmii
BIIIT YKTropoJIchKoro HAI[IOHAJILHOI'O YHIBEPCUTETY. Bigaosneno 3
https://www.uzhnu.edu.ua/uk/infocentre/get/5868

2. Jlopomenko, M. B. & /[lpa06, T. 1. (2016) Komm’roTepHa cucTeMa BHBYSHHsS Ta peaizarlil
HaOJIMKEHUX METOMIB ajreOpu Ta aHaji3y 3 BUKOPHCTAHHSAM IHTErpoBaHOro cepenosuia Word ta
Matlab. Bicnux Hauionanvrozo ynisepcumemy «XI1I». 49(1221), 36—42.

3. Jlazypuak, JI. B. & Baosuuun, T. f1. (2017). IndopmaTuka. [IporpamyBanus MoBoro C++: MeTOIUYHI
BKa3iBKA J0 BUKOHAHHS JabopatopHmx poOit. Jlporoowd: BumaBawumii Bimmin Jporodumpkoro
JIep>KaBHOTO TTEAAarorigHoro yHiBepcHuTeTy iMeHi IBana dpanka.

4. Hacrenko, /1. B. & Hecrepko, A. B. (2016). O6’ekTHO-Opi€eHTOBaHe NporpaMmyBaHHs. Yactuna 1-2.
OcHOBH  00’€KTHO-OpPIEHTOBAHOrO mporpamyBaHHs Ha MoBi C#. HapuanmpHuii mMOCIOHHK.
Kuie:HTYY «KI1l». Bimnosieno 3 https://ela.kpi.ua/bitstream/123456789/16671

5. Heiiren, K., WBben, b. & I'maun, [Ix. (2006). C# 2005 mis mpodeccuonanoB. Mocksa: BuabsaMc.

6. Cwmomnennes, H. K. (2009). Matlab. IIporpammupoBanne na Visual C#, JBuilder: YueGnbrit kypc.
Mocksa: [nanexkTuka.

7. Tpoencen, 2. (2007). C# u mnatrdopma .Net . Cankr-IlerepOypr :CII0. ITutep.

8. IlleBuyk, II. T'. (2016). Bin Pascal no C#. Komn'rotep y 3akiiajiax 3arajibHOI CEpeIHLOI OCBITH Ta
cim'l. Haykogo-memoouunuii JHCYPHAIL. 5, 40-45. Bimnosneno 3
http://nbuv.gov.ua/UJRN/komp_2011 5 12.

9. Iemuyk, II. I'. (2012). HaBuamHa mnporpaMyBaHHS B KJacaX TEXHOIOTIYHOrO MPOodiTIo
3araqbHOOCBITHIX OCBITHIX 3aKia/iB Ha OCHOBi1 BHKOpucTaHHS MoBH C#. MeroanuHi pekoMeHmarii
i yauteiB iHpopmatuku. Kuis: [HeTuTyT iHbOpMaIiitHIX TeXHONOTH 1 3aco0iB HaBYanHs HAITH
VYkpainu. Bimnosneno 3 http://lib.iitta.gov.ua/896/4/Metodrekom Shevchuk .pdf

10. Wlwnar, I'. (2011). O6BexkTHO-OpUEHTHPOBaHHOE MTporpamMMupoBanre Ha C#. [lomHOe pyKOBOICTBO.
Mockga : BunbsimMc.

11. Yorcon, K, Heiiren, K, Ilenepcen, f., ..., Ckunnep, M. (2011). Visual C#. Ilonusiii kypc. Mocksa:
Jnanextuka.

REFERENCES (TRANSLATED AND TRANSLITERATED)

1. Brila, A. Yu., Antosyak, P. P, Glebena, M. I., Chupov, S. V. & Semyon, I. V. (2014). Basics of
programming in C #. Methodical instructions for laboratory works for first-year students of the

41



ISSN 1998-6939. Information Technologies in Education. 2020. Ne 3 (44)

Faculty of Mathematics, specialty "Applied Mathematics". Uzhhorod: Publishing Department of
Uzhhorod National University. Updated from https://www.uzhnu.edu.ua/uk/infocentre/get/5868

2. Doroshenko, M. V. & Drab, T. I. (2016) Computer system for studying and implementing
approximate methods of algebra and analysis using the integrated environment of Word and Matlab.
Bulletin of the National University "KhPI". 49 (1221), 36—42.

3. Lazurchak, L.V. & Vdovichin, T. Ya. (2017). Informatics. C ++ programming: guidelines for
laboratory work. Drohobych: Publishing Department of Drohobych Ivan Franko State Pedagogical
University.

4. Nastenko, D.V. & Nesterko, A.B. (2016). Object-oriented programming. Part 1-2. Basics of object-

oriented programming in C #  Tutorial. Kyiv: NTUU "KPI". Updated from

https://ela.kpi.ua/bitstream/123456789/16671

Neigel, K., lvien, B. & Glynn, J. (2006). C # 2005 for professionals. Moscow: Williams.

Smolentsev, N. K. (2009). Matlab Visual C # Programming, JBuilder: Tutorial. Moscow: Dialectics.

Troelsen, E. (2007). C # and .Net platform. St. Petersburg: St. Petersburg Peter.

Shevchuk, P. G. (2016). From Pascal to C #. Computer at school and family. Scientific and

methodical journal. 5, 40-45. Updated from http://nbuv.gov.ua/UJRN/komp_2011 5 12.

9. Shevchuk, P. G. (2012). Learning programming in technological profile classes of secondary schools
based on the use of C # language. Methodical recommendations for computer science teachers. Kyiv:
Institute of Information Technologies and Teaching Aids of the National Academy of Pedagogical
Sciences of Ukraine. Updated from http://lib.iitta.gov.ua/896/4/Metodrekom_Shevchuk_.pdf

10. Schildt, G. (2011). Object Oriented Programming in C #. Complete guide. Moscow: Williams.

11. Watson, K., Neigel, K., Pedersen, I.,..., Skinner, M. (2011). Visual C #. Full course. Moscow:
Dialectics.

N O

Crarta maniinuia go pexakiii 20.05.2020.
The article was received 20 May 2020.

Mykola Doroshenko

Drohobych Ivan Franko State Pedagogical University, Drohobych, Ukraine

LEARNING THE FUNDAMENTALS OF OBJECT-ORIENTED PROGRAMMING
WITH VISUAL C #

The article provides guidelines for studying the discipline "Object-Oriented Programming"
for the training of specialists of the first (bachelor's) level of higher education in the field of
knowledge 01 "Education™ specialty 014 "Secondary education (computer science)” educational
program (computer science, mathematics). This discipline plays a particularly important role in the
training of computer science teachers, because the field of computer program development using
the latest technologies, which includes object-oriented programming, is an important component of
scientific and technological progress.

Students are invited to consider the basic features of object-oriented programming and the
principles of a visual approach to software design in an integrated environment Visual Studio.Net
using Visual C#. The choice of Visual Studio.Net is due to the fact that the version of Visual
Studio.Net Community is a free full-featured version, which differs from the professional only
slightly limited features.

The article considers the method of studying the basics and principles of object-oriented
programming by demonstrating typical examples in lectures and consolidating the studied material
in laboratory work. The examples are selected in such a way that it is possible to demonstrate the
features of data input and output in the Visual C# visual programming environment, event
programming, file processing, implementation of encapsulation, inheritance and polymorphism
mechanisms. Simultaneously with the demonstration of the implementation of typical examples, the
required properties of the control elements used in the project implementation are studied.
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By performing laboratory work, students consolidate the knowledge gained in lectures and
acquire practical skills of project development using Visual C#. The laboratory work ends with the
creation of a multi-window project, which represents a computer training system for studying
computational methods. The creation of such a project allows students to consolidate the theoretical
knowledge and practical skills of program development and demonstrates the use of
interdisciplinary links in the educational process.

Key words: computer science teacher, object-oriented programming, Visual C# visual
programming environment.
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The article partially considers the issue of Ukrainian computer lexicography, the
development of which requires constant updating and application of new approaches. At the
current stage, linguists, as well as experts in the field of philology and journalism, use electronic
texts and Internet resources for work and analysis significantly more frequent, rather than
traditional printed sources. For fast and high-quality processing of a large array of language units,
it is necessary to find tools that would provide both a convenient keyword search in the database
and the ability to perform professional analysis of language units «online» according to certain
criteria.

The proposed study highlights the main directions of development of electronic
lexicographic resources on the Internet related to work with various aspects of the Ukrainian
language (word interpretation, translation, spelling, word change, etc.) and describes the main
advantages and disadvantages of already created dictionaries. The functional possibilities of
lexicographical sources of philological orientation available in the «online» mode are analyzed. A
few sports dictionaries posted on the Internet, which are closely related to the topic of our study,
are considered separately.

The authors present the experience of developing a dictionary of sports metaphors,
structured in 4 categories: anthropomorphic, sociomorphic, artifact and natural morphological
types, within which a system of metaphorical models is built. The dictionary is designed using the
MediaWiki mechanism, the parameters of which meet the needs of users and facilitate the
maintenance and administration of the site. Systematization of language units and their search on
the created site provides alphabetical and categorical principles. The developed prototype of the
electronic dictionary is one of the tools for teaching students of philology and journalism, a
platform for conducting their own research, as well as a segment of the Ukrainian media space that
can meet the probable search queries of users.

Keywords: database, computer lexicography, MediaWiki mechanism, online dictionary.

1. Introduction

In the period of interdisciplinary research and with the computerization of most of the
processes that accompany human life, modern technologies are one of the most effective tools for
ranging, organizing, and processing large amounts of information. The philological paradigm is not
an exception, as applied linguistics has been actively developing lately. In some cities, including
Kiev, there are computer linguistics laboratories that help to develop modern word and text
handling methods. Within the field of applied linguistics, computer lexicography undoubtedly has
its leading place among others sections. Nowadays, electronic directories and online dictionaries are
relevant to society and much outweigh traditional paper counterparts. The development of a website
which is a tool for finding commentary metaphors on several parameters with unique representation
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of examples selected from live broadcasts of different sports, will become a qualitatively new
source both thematically and functionally in modern Ukrainian computer lexicography.

Our aim is to present the experience of developing an electronic dictionary for the placement
of sports metaphors recorded from speech of Ukrainian-speaking commentators, which has no
analogues currently available. We believe that this resource will be in high demand, as the sports
sector in Ukraine is developed and popular. Not only journalists, philologists and media linguists
will be interested in this content, but also a wide audience of spectators and fans.

2. Literature Review and Problem Statement

From the experience of Ukrainian lexicography, we affirm that paper media, especially
those which reflecting the processes of neologization, foreign language borrowing or the specifics
of verbal speech, sometimes do not keep up with the changes in the dynamic lexical system,
because at the time of publishing such edition some information may be outdated or need to be
refined. Apart from this, the demand for such lexicographic products is unfortunately not too high.
Instead, the electronic dictionary can be created on a free platform that allows you to edit and
supplement your work in real time, as well as reach a much wider range of users through
accessibility and mobility. Comparable parameters show an undoubted benefit of the next
generation of dictionaries, which becomes the reason of interaction of philologists and software
developers.

“Online dictionaries are considered to be electronic resources available on the Internet that
contain a specific user interface (search capabilities, hyperlinks, etc.) and automated database
interaction at the software level” [16, p.47].

German scientists Wolfgang Klein and Alexander Geyken give a number of advantages of
computer dictionaries, which include modularity, additional functionality, cumulative development
and multitude of methods._ Modularity, according to researchers, includes modules of pronunciation,
morphology, syntax, semantics and etymology [17, p.84]. The electronic dictionary of sports
metaphors we have developed at this time involves the use of only a module of semantics, since the
purpose of the created resource is to illuminate the metaphorical meaning of the word in a sports
context. However, a promising area is also a module of morphology, which will be useful not only
to sports fans, but to professional journalists and philologists, as well as students of these
specialties, to determine the frequency of use of a certain part of the language as a metaphor and
their ability to create new meanings.

The Ukrainian researcher E. Kupriyanov mentioned that “the electronic dictionaries are
proposed to be classified both by conventional parameters”:

1) vocabulary (general-purpose or special-purpose dictionaries);

2) number of languages (monolingual, bilingual and multilingual dictionaries);

3) destination (translation, explanatory dictionaries etc. or complex dictionaries);
4) adherence to language norms: (dictionaries of literary or spoken language) [14].

The lexicographer from Kharkov evoke another classification of electronic dictionaries,
highlighting the following 4 types:

1) linguistic (textual and hypertextual dictionaries, with hypertext linking the entries and outer
language resources, such as Wikipedia, Lingvo.pro etc.);

2) dichotomy “paper dictionary — electronic dictionary” (based on a paper dictionary and newly
developed);

3) availability of terms used in one or several areas in case of terminology dictionaries

(dictionaries containing terms to be used in a single or several areas);

4) information form: textual dictionaries, audio dictionaries and video dictionaries” [14].

In our case, it is about the development special-purpose, monolingual dictionaries,
dictionaries of spoken language, hypertextual dictionaries and dictionaries that correlate dichotomy
“paper dictionary — electronic dictionary”, since the basis for filling the resource is a classic short
dictionary compiled by the authors as a result of the commentary speech analysis and part of the
relevant dissertation research.
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Definitely, computer lexicography has become a vital part of modern linguistics, because
such methods enhance the research of modern scientists and help to create quality products of
intellectual work. We agree with the opinion of Adam Kilgarriff that “as we work at and with our
computers, developing new dictionaries, so we are cyborgs, collaborating with the intelligence
embedded in the machine to produce an ever more intelligent product” [13, p.6].

3. Research methodology

The algorithm used to create a metaphor dictionary involved a combination of linguistic and
computer science competences, which reflects the essence of applied linguistics. It is possible to
distinguish 3 phases of interdisciplinary interaction when creating an electronic resource:

— electronic dictionaries analysis;

— search for the optimal platform and its application;

— structuring the lexical material and filling the site.

There are a number of electronic dictionaries in Ukrainian linguistics that provide, first and
foremost, quick and convenient access to information for spelling, translation, word interpretation,
etc. The table describes the features of these resources.

Table 1.
Features of resources

Resource Functionality

“Cnosauk IOA” Search:

[https://slovnyk.ua/] — by keyword;

— alphabetically.
Features:

— word interpretation;
— spelling;

— decline word in cases;
— appeal;

— transliteration.

“CnoBoniestist” Search:

[http://slovopedia.org.ua/] — by dictionaries list;

— by keyword (comprehensive search in all
dictionaries);

— alphabetically (within chosen dictionary).
Additional features:

— forum.
Academic  Explanatory  Dictionary  of|Search:
Ukrainian in 11 volumes (online version) — by keyword;
[http://sum.in.ua/] — alphabetically.

Additional features:

— hyperlinks to the word forming bases and
words in the notes;

— search in definitions;

— comments on the dictionary article;

— list of recent views.

Free Explanatory Dictionary. The newest |Search:

online dictionary of the Ukrainian language |— by keyword;
(2013-2018) - alphabetically.
[http://sum.in.ua/f/onlajnovyj] Additional features:

- hyperlinks to the word forming bases and
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words in the notes;

search in definitions;

comments on the dictionary article;

list of recent views.

*Updated and completed version of the Academic
Explanatory Dictionary

Dictionary of the Ukrainian
(B. Grinchenko)

[http://hrinchenko.com/]

Language

Search:
— by keyword;

alphabetically;

by structural part (volume, page)

Additional features:

- forum;
— feedback.
Lingea Search:
[https://www.dict.com/ua] — by keyword
Additional features:
— language support (34);

audio recording of pronunciation;
morphological tables;

list of recent views;

exercise simulators

“Word training”
MOVA.info Search:

— by dictionary type
MOVA.info:  dictionary of  metaphors|Search:

(M. Vingranovsky)
[http://www.mova.info/metafors.aspx?poet=vi
ngran]

hyperlink to metaphor in “tree”

Dictionary of media of
XXI century

[http://shronl.chtyvo.org.ua/Kozachok_Yaros
lav/Slovnyk _mediinykh_peryfraziv_KhKhl_st

olittia.pdf]

periphrases

Also, electronic versions of sports-related dictionaries were analyzed, which, unlike
linguistic works, have worse optionality or are a scanned copy of a classic dictionary or text file.

Table 2.

Resource functionality

Resource (Format)

Functionality

Wikipedia
(Category on website)

Search:
— by keyword;

by subcategory.
Features:

contents;

notes;

source;

hyperlinks.
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Sport.ua Search:

(Topic on website) - by keyword

Russian-Ukrainian dictionary of sports terms —
(PDF scanned copy)

Glossary for physical culture and sports -
(PDF)

Glossary of sports games (PDF) -

As we can see, Ukrainian computer lexicography as the part of linguistic dictionaries is at a
better stage of development, since the Internet has a number of different types of resources. We
trace the opposite situation with special and narrow-themed dictionaries which electronic versions
are not vastly developed yet. Almost all of the analyzed sports dictionaries that are available online
do not constitute an electronic dictionary, but appear only as a digitized version of the classic
(paper) dictionary. Therefore, the creation of an electronic dictionary of sports metaphors is relevant
and necessary, as this online resource will become a qualitative new source both thematically and
functionally.

An important step in the preparation of the electronic dictionary was the selection of an
engine that would optimally provide filling, editing of the developed resource and would be
convenient to use. The table shows the features of the analyzed engines with their advantages and
disadvantages.

Table 3.
Feature Resources
Engines DokuWiki MediaWiki Foswiki Drupal Wiki
Open Source + + + -
Licence GPL 2 GPL GPL GPL2+
Programming PHP PHP Perl PHP
language
Data storage Text files Database Text files, RCS Database
Private usage, . Private usage,
Private usage,
. small and . Intranet, Extranet, .
Target audience . . educational - Enterprise
medium-sized o educational
: institutions S
companies institutions
Linux, UNIX, Linux, UNIX, . . )
Supported OSes Windows, Windows, lelj\;l((ﬁigg;gd)?ws’ Wirl1_dl<r)]\l/1v); kj/::é)és X
MacOS X MacOS X '
Apache, 1IS, Apache, Lighttpd, .
Web Server Lighttpd, PHP PHP oriented Nginx, (F)CGI Apache, Nginx,
. . Lighthttpd, 11S
oriented oriented
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Inner authorization; Active Directory,
Text files, LDAP, Apache su orted, LDAP, OpenlD,
Authentication MySQL, pache supp OAuth, MySQL,
Almost all tools: LDAP, NIS,
tools PostgreSQL, . - PostgreSQL,
. g Active Directory,
Active Directory Kerberos .htaccess, Kerberos,
NTLM
Host lock for . )
editing Plug-in + Plug-in +
Blacklist Optional + Plug-in +
Supported
languages 55 140 22 2

Therefore, according to the list of required features of the system, the functionality of
MediaWiki engine has the advantage of storing data and quality of security to ensure data integrity.
Also, having a cross-platform ability and free access to the source code of the system, which allows
to customize the system for our own needs, extend its functionality and to place the system on the
servers of higher education institutions. User-friendly interface, multi-language support and user
management make it easy to manage roles and maintain content and system quickly and efficiently.

4. Results

The online dictionary functions the way A. Klyuyko mentioned: “Since the system has users
of different roles as an administrator, a regular user and an authorized user, the system must have an
authorization system. Each user has certain permissions to the system”.

SPORTOPEDIA l

Monitoring, evaluation, feedback
and suggesstions

oY &b

Administrator

Unauthorized users Authorize users

Fig. 1. Interaction of subjects and system

The last step was to organize the database, represented by verbal content, to fill the
electronic dictionary. Structurally, the website has 4 categories according to the topic of donors-
sources of metaphorical transference.
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Human

'

Artifact — SPORT | Society

T

Nature

Fig. 2. Categories

Within each category, presented metaphors are arranged alphabetically. The body of
necessary vocabulary was made up of sports commentary expressions, the structure of which is a
metaphor. All illustrative material is recorded from archival and current live broadcasts from 1991
up to 2019. The chosen engine satisfies the need for the processing of all necessary information
elements.

The dictionary article includes a metaphor, its definition acquired in sports discourse, and an
example of such usage.

& Admin Talk Preferences Watchlist Contributions Log out

Main page  Discussion Read Edit View history More v | Search Sportopedia Q

Sportopedia
T'0JIOBHA CTOPIHKA

Sportopedia - pecypc, Ha AKoMy po3MilLieHo MeTadopu, 3iDpaHi nia Yac NPAMUX TPaHCNALA CnopTUBHUX nogii 3a 1991-2019

Main page i

Recent changes « Criopt — apTedakT o CnopT — npupoaa

Random page o
Help about MediaWiki * CnopT — nioAnHa

e CnopT — couiym

Tools

What links here
Related changes Yknagau - Tamapa Maxauy
Upload file
Special pages
Printable version
Permanent link

Hayxosui peaakTtop - Onexa Kapabyta

TexHiynui pozpobHuK - Onekcaxap Nemewyxk

Page information
This page was last edited on 13 February 2020, at 15:24.

Privacy policy About Sportopedia Disclaimers i ‘1e‘;1‘<;‘h" .

Fig. 3. Website main page

In addition, the user can find in the dictionary article one of the abbreviations, indicating that
the codified lexeme belongs to a particular metaphorical model within one of the categories. The
attempt to create hyperlinks to abbreviations revealed a drawback, since in this case the reference to
the metaphorical model should also be indicated as a category, which contradicts the information
hierarchy: metaphorical models cannot be in line with 4 thematic categories because they are
subordinated and structure these categories. Moreover, the metaphorical model itself implies a finer
distribution into frames and slots that detail semantics, but such classification on the test website
has not yet been applied, but it is required if there is a filling of significant quantity of the dictionary
and it is one of the following resource editing operations. However, the presence of inactive
conditional abbreviations allows us to define a narrower lexical meaning and to trace the
mechanism of semantic improvement that causes the appearance of a metaphorical linguistic agent
in spontaneous commentary speech. At the end of each quote, there is a link to the source, which is
the name and date of the live sports broadcast, as well as a television or online channel that
broadcasted it.

Testing of the created resource allowed to distinguish advantages and disadvantages of the
created site. The benefits include:

1) the ability to search for a metaphor for one of 3 parameters: a keyword, a category, and an
alphabet within a category;

2) the ability for users to make changes that are approved or rejected by the administrator. This
option helps to improve the electronic dictionary, to fill it faster;
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3) linking to dictionary articles: hyperlinking to a word within one dictionary article makes it
possible to mark antonymous or synonymous relations with the lexems of another dictionary article,
and switching to a lexem from this series will make it easier to find the opposite or similar meaning;
4)  MediaWiki is served by the Nginx HTTP server installed on the Linux Ubuntu 18.04 LTS
operating system. The server does not redirect the client, but sends a request and returns the
received response back to the client.

.
[ ]

CEEEST e >

MediaWiki Client Response
o]
Nginx MediaWiki Server

MediaWiki Client

Fig. 4. Server interaction

Developed electronic dictionary has a number of advantages and capabilities over its classic
counterpart.

The disadvantages are:

1. The first version of the General Public License is used.

2. MediaWiki can only be installed on PHP oriented servers.

5. Conclusion

The electronic dictionary of sports metaphors is an instrument of development of Ukrainian
computer lexicography. The proposed test version of the electronic dictionary of sports metaphors
will help to supplement the achievements of computer vocabulary and to promote one of the aspects
of modern Ukrainian language on the Internet. Further work involves the following actions:

1) replenishment of the resource up to 1000 lexical units, which processing will be greatly

facilitated by methods and tools of applied linguistics;

2) implementation of frame-slot classification;

3) the usage of not only a semantic but also a morphological module, which will be

important for students and professional researchers of the language of mass communication.

The described experience will further allow to make the structure and functionality of such
resources more sophisticated, using an even larger set of search capabilities and analytical
parameters of lexical material.
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Kapa6yra O. I1., Manauu T. M., Jlememyk O. L.

XepcoHcbkuil Aep:kaBHUI YHiBepcuTeT, XepcoH, YKpaina

EJJEKTPOHHUM CJIOBHUK CIIOPTUBHHUX META®OP SIK IHCTPYMEHT
PO3BUTKY YKPAIHCbKOI KOMIT'FOTEPHOI JIEKCUKOT PA®IT

VY crarTi 4acTKOBO PO3IIISIIAETHCA MHUTAHHS YKPATHCHKOI KOMIT' FOTEPHOI JeKcukorpadii,
PO3BUTOK SIKOT BUMArae MOCTIHHOTO OHOBJICHHS Ta 3aCTOCYBaHHS HOBHX MiaxoaiB. Ha cydacHomy
eTamni CTYIEeHTHU-JIIHTBICTH, a TaKOX E€KCIEepTH B ranay3l (iuIoJiorii Ta >KypHAIICTHKH, Habarato
YacTillle MOYaJii BUKOPHUCTOBYBATH IJIsi pOOOTH Ta aHAI3y €JIEKTPOHHI TEKCTH Ta IHTepHeT-
pecypcu, a He TpaJuIliiHI IpyKOBaHi ukepena. s mBUAKOT Ta sIKICHOT 00pOOKH BEJIMKOTO MAaCUBY
MOBHHMX OJIMHUIIb HEOOXIMHO 3HAWTH IHCTPYMEHTH, sAKI O 3a0e3medyBalid sIK 3pYyYHUH TOIIYK
KJIFOYOBOTO cjioBa y 0a3i JaHMX, TaK 1 MOJKJIMBICTb BHKOHYBAaTH Mpo(deciiHMiA aHajai3 MOBHHX
OJIMHMIIb Y PEKHUMI “OHJIaliH” 32 BUBHAYEHUMHU KPUTEPIIMH.

3anponoHOBaHE JOCHIKEHHSI BUCBITIIIOE OCHOBHI HAaNpsiMU PO3BUTKY €JIEKTPOHHUX
JeKcuKoTpadiuHUX pecypciB y Mepexi [HTepHET, 0 CTOCYOThCS pOOOTH 3 PI3HMMH acCIEKTaMu
YKpalHCbKOT MOBH (TJIyMau€HHS CJIOBa, IEPEKIIa, IPaBOIKC, CIIOBO3MIHA TOIIO) Ta OIUCYE OCHOBHI
repeBard 1 HENOJIKM B)XE CTBOPEHHMX CJIOBHUKIB. IIpoaHanmizoBaHo (YHKITIHHI MOKIHMBOCTI
JOCTYITHUX Y PeKUMI “OHJIaliH” JIeKCHKOTpadiuHUX pKepen (GutonoriyHoro cupsamyBaHHsA. OKpeMo
PO3IIIIHYTO HEYUCIICHHI CJIOBHUKU CIIOPTUBHOI TEMATHKH, PO3MIIlIeH] B Mepexi [HTepHeT, 110 TicHO
MOB's13aH1 3 TEMOIO HAIIOTO JOCIHIKSHHS.

ABTOpPM  TMPEACTaBISAIOTH  JIOCBiA  pO3pOOKH  CIOBHUKAa  CIOPTUBHUX  MeTadop,
CTPYKTYypOBaHOro 3a 4 KaTeropisiMu: aHTponoMOoppHHM, comioMoppHuM, apredakTHUM 1
IpUPOAOMOP(PHUM THIAMH, y MeXaX SKUX IMOOyJOBAHO CHUCTEMY METaQOPUUYHHUX MOJIENEH.
CrnoBHHK po3po0iieHO 3 BUKOpUCTaHHAM MexaHi3My MediaWiki, mapameTpu sSIKOro 3a0BOJIbHSAIOTh
noTpeOu KOpPHUCTYBadiB Ta IMOJIETIIYIOTh OOCIYroBYBaHHS I aJAMIHICTpYBaHHsS  CaTy.
CucremaTu3allisi MOBHUX OJIMHUIIL Ta iX MOIIYK HA CTBOPEHOMY CaiTi mependayae andaBiTHUN Ta
KarteropiiHuii npuHIMnU. Po3poOieHuil MPOTOTHIl EIeKTPOHHOTO CJIOBHHMKA € OJHUM 13
IHCTpYMEHTIB HaBYaHHSA CTYAEHTIB-(QUIONOIB Ta CTYICHTIB-)KYPHAIICTIB, IUIATGOPMOIO IS
MPOBEJICHHS BIACHUX JOCTIKEHb, a TAKOK CETMEHTOM YKPaIHCHKOTO MEMIAPOCTOPY, SIKUM 3MOKE
BIJINOBIJaTH HMOBIPHUM IMOIIYKOBUM 3aIIUTaM KOPHCTYBayiB.

Kawuosi cioBa: 0a3a maHux, KOMI'IOTepHa Jekcukorpadis, mexanismM MediaWiki,
OHJIAMH-CIIOBHHUK.
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IHiBpeHHOYyKpaiHCHKHU I HALIOHAJILHMI neJaroriyHuim yHiBepcHTeT
imeni K.JI. Ymuncokoro, Ogeca, Ykpaina

TEXHOJIOI'IA QR- KOYBAHHA TA IT BIIPOBA/[’KEHHA
B OCBITHIH ITPOLIEC BHIIOI LIIKOJIH

DOI: 10.14308/ite000726

V' npeocmasneniti cmammi poskpusaemuvca cymuicmv mexnonocii QR-kooysamns ma
Modcaueocmi il BUKOPUCMAHHA )  OCBIMHbOMY npoyeci, 30kpema euwoi wxoau. QR-xoou
00380110Mb OMPUMAMU MUMMEBULL docmyn 00 0y0b-aKoi iHpopmayii 3 mepedci Inmepnem 3a
oonomozcoro cmapmaeonis. I3 3anyuennam QR-k00i6 MOXNCHA YPIBHOMAHIMHUMU OCB8IMHIl npoyec i
niosuwumu inmepec 5K y4Hie, max i cmyoenmis, 00 uguents npeomemy. Boonouac eukopucmanms
QR-x00is noe’sizane 3 nuskow npobrem, sKi Clio ypaxogysamu ni0 4ac YNPOSAONCEHHsS UIEl
MExXHON02II 8 OCBIMHIU Npoyec.

1l]ooo suwoi wixonau, mo OocnioHukamu 6yi10 6CMAHOBIEHO, WO OB0BUMIDHI UWMPUXOBI KOOU
MOJCHA — BUKOPUCMOBY8AMU  HA  PI3HUX  emanax HAGYAMHA:  NOSCHEHHs,  V3A2albHeHHs,
cucmemamuszayii abo nepegipxku 8uueHo2o mamepiany, nid 4ac OYiHIOBAHHS OCEIMHIX OOCACHEHb
cmyOoeHmie mowo, npuyomy ni0 yac maxoi pooomu MONCYMb NOEOHYBAMUCS MPAOUYILHI U
iHmepaxkmueHi hopmu opeauizayii 0c8imHvoI OisIbHOCHI.

Memoio npogedenns neoazo2iuHo20 eKxcnepumeHmy agmopom yiei cmammi Oy10 3 'ACy8aHHs.
epexkmusnocmi cucmemHnoz2o 3acmocysanusi QR-mexuonoeii 6 npoyeci ¢haxosoi nidcomoexu
MAUOYmMHuIX yuumenie mamemMamuxu 6 KOHMeKCmi KOoMnemeHmHuicno2o nioxody. I1io uac
suxknaoanusa oucyuniinu «LLIxinonuti Kypc mamemamuxu i MemoouKa o2o HA8YAHHI» NPOMALOM
0C8IMHbO20 ceMecmpy 8 eKCNepUMEHMANbHUX 2pynax nio 4Yac JneKyill i NpakmudHux 3aHsAme
npononysanucs QR-nocunanns na enexkmponui niopyuHuku, 008i0K0o8y ingopmayiro, npezeHmayii,
HABYANILHI Npocpamu, Yikasi pakxmu, HA84aIbHi MpeHaxdcepu, HABYAIbHI Mmecmu, HAyKoGi cmammii,
MemoouuHi po3pobKu, Koncnekmu ypokxie mowo. Kpim moeo, asmopom 6yno pospooreno QR-
CIIOBHUK NOHAMb 3A2ANbHOI MEeMOOUKU HABUAHHA MAMeMamuku, a KodcHum cmyoenmom — QR-
CIOBHUK NOHAMb 3 NEGHOI meMu Kypcy MemoOUKU HABUAHHA aneeOpu; pazom mMaubymui euumeni
niocomysanu i nposeau QR-xeecm 011 3000y8auie cepeOHbOi oc8imu 3 Memow Ni08UUeHHS
iHmepecy 00 8UBUEHHs MAMEMAaMuKuU.

Pezynomamom nposedenoi pobomu 6us8unocs niosuwerHs YCRiluHOCmi ma 3ayikaeieHocmi
CMyOeHmie eKCnepuMeHmaibHux 2pyn y 6UUeHHi (haxo8oi Oucyuniinu, NOPi6HAHO 3 YCHIUHICIIO
CMyoenmie KOHMPONbHUX 2pYN, a makodc Oilbul egekmusHe GopmyeaHHs OesKux Gaxoeux
KOMNnemenmHocmel.

Knrwuosi cnosa: QR-xo0, mexnonocia QR-kodysanns, oceimuili npoyec, gaxosi
KoMnemenmHocmi, npoghecitina niocomoska, MatlOymHii yuumenb Mamemamuxu.

IlocTanoBka npo6JieMu. OCTaHHIM YacoM Yy MEJAroriuHii Teopii 1 MpakTUIli 3 SBHIIOCS HOBE
MOHATTS — MOOUIbHE HaBYaHHS, M SKUM pO3yMIETbCS HOBA, Cy4acHa MOJENb OpraHizarii
OCBITHBOTO TMpOLIECY 3 TaKUMH CKJIAJHUKAMU: HAaBYAIbHO-METOJMYHA MIATPUMKA BUBYEHHS
JMCIHILIIH; MOOUTHHO OPIEHTOBAHE CEPENOBUIIE /U1 PO3MIIIEHHS OCBITHIX pecypciB; Meaaroriyni
KaJpu, sKi 3A1MCHWIM HIATOTOBKY y cepl BUKOPHUCTAaHHS MOOUIBHMX TEXHOJIOTIH 1 3HAIOTh

@ Hensnkora K.B.
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METOJMKY MOOUTLHOTO HAaBUYaHHS; TEXHIYHE Ta TporpamHe 3abesmeuyeHHs [4]. 3po3ymino, IO
3a3Ha4YeH1 KOMIIOHEHTH MOTPEOYIOTh OCMHUCIIEHHS 3 HAYKOBOTO 1 METOAWYHOTO MOTJISTY; BOJAHOYAC,
KOKHUH CKJIQJJHUK Tependadae BUKOPUCTaHHS MOOUIBHHX MPUCTPOIB Y HAaBYaHHI, METa SKOTO —
MiABUIICHHS €()EKTUBHOCTI Ta MOJEPHI3allisi OCBITHBOTO MPOIECY, 30KpeMa y BHIIIN 3aKiIanax
3aranibHOI cepequboi ocBiTH. Lo cTOCyeThCS TEXHIYHOTO 1 MPOrpaMHOro 3a0e3MeYeHHs, TO MOBa
MOXX€ WTH 1 MPO BUKOPUCTAHHS MPOTpaM JUisl CKaHYBaHHS JIBOBHUMIPHUX INTPUXOBUX KOJIIB.
Texnonoris QR-KoIiB Ja€ MOXJIMBICTh IIBHIKO BIATBOPUTH MYJIBTHMEIIMHY iH(OpMaIio Ha
eKkpaHi komn’rorepa abo cmaprdoHa i Moke OyTH 3acTOCOBaHA I IHTETPATUBHOI, IHHOBAIITHOT
Mi3HABAIBHOT AISTIBHOCTI YYaCHUKIB OCBITHROTO Tporiecy. [lificHO, TMHaMIYHICTh Ta IHTCHCUBHICTD
Mepexi [HTepHeT, 1 MOIIMPEHHS W BUKOPUCTaHHS B TOBCSKICHHIA peallbHOCTI BHMAarae BiJ
Bukianavyie 3BO meBHOT KOMIETEHTHOCTI IMIOAO 3aCTOCYBAaHHS W PO3MOBCIOUKEHHS MOOLIBHUX
TEXHOJIOTIM 3aj/yuld peani3alii OCBITHIX HOTped CTYAEHTIB, Y TOMY YHUCII MalOyTHIX Y4MTENiB
MaTeMaTHKH.

AHaji3 ocTa”HHiX JochaigxeHb Ta mnyoOaikamid. BapTto 3azHaunTH, MO npobiema
MeJaroriYHOTO BUKOPUCTAHHA TeXHOJIOT1T QR-KOIIB B OCBITHIN AISUIBHOCTI Hapa3i 3a3Hajia MEeBHOT
yBaru HaykoBIliB. Tak, C. [llarmoBan, P. Pomanenko, H. ®opocTsH mocmipKyBaid MOKJIMBOCTI
BUKOpUCTaHHS QR-KOJIB 3 METOIO AOBIIKOBOTO XapakTepy, 30Kpema IMija 4ac caMOCTIHOT poOoTH
cryaeHtiB [6]. HaykoBenp HO. €ukano BH3Haumia mepeBard Ta HEJOJIKM BIPOBAKEHHS Ii€l
TexHoJor1i B ocBITHIN npouec [3]. Hocainnuk O. Boponkin 3anpononyBaB BUKopucToByBatH QR-
KOJIM B 3aKJIaJiax BUIIOI OCBITHM SIK MITKM Ha YaCTHHAX MEXaHI3MIB, aHATOMIYHUX 00’€KTax, y
CHUCTEM1 KaTajoriB OI10NIOTeKH, Ha OOKJIAJIWHKAX HaBYAJIbHO-METOJIUYHOI JITepaTypu, s
PO3MIILIEHHS PO3KJIaay 3aHATh, A 1AeHTU(IKAIIi CTYIEHTIB Y BIpTYaJIbHOMY OCBITHROMY KaOiHETI,
JUTSI BAKOPUCTAHHS B KOHTPOJIBHUX 3aBIAaHHSX, [Tl BI3UTIBOK, TOpT(doIIio Toto [2].

[IpeacraBnsoTe 1HTEpPEC HAYKOBI JO0poOKHM 3apyObKkHuMX aBTOpiB: Seda Demir, Ramazan
Kaynaka, Kadir Alpaslan Demir mocmimpkyBanu piBeHb 0a30BOT0 BHUKOPHUCTAHHS Ta HaMipu
CTyneHTiB 3acTtocoByBaTH QR-xoam B MmaiOyTtHii ocitHiM missibHOCTI [8]; C. Sanchez-Azqueta,
S.Celma, C. Aldea, C. Gimeno, E. Cascarosa 3anmponoHyBaiu moe€aHyBaTu mUGpoBy Ta Hi3uyHy
iH(popMaIlito B pealbHOMY 4aci 3a monomMoroto QR-komiB Ta moBenu ixHIO €EeKTUBHICTH I Yac
3aCTOCYBaHHSI Ha MPAKTUYHUX 3aHATTAX [9].

Oco65mBOi yBaru B KOHTEKCTI IIi€T CTATTI 3acIyroBye nociimkenns T. bonmaperko: aBTopom
y MPOIIEC] MEATOTTYHOTO EKCIEPUMEHTY, SIKHW TIPOBOJUBCS CEpell CTYACHTIB HAMPSAMY ITIATOTOBKH
«014.09 Cepennsa ocsira. IndopmaTrka» YMaHCHKOTO JEP)KaBHOTO IMEAArOTIYHOTO YHIBEPCUTETY
imeHi [laBna TuunHM, OyII0 BCTAHOBJIEHO, IO TEXHOJOTIS BUKOopucTtanHsa QR-koiB Mae nocTaTHii
MOTEHITIAJT JUIsi aKTUBi3aIlli OCBITHBOI ISIIBHOCTI, JO3BOJISIOYM IIABUIIUTH PiBeHb (PaxoBHX
KOMIIETEHTHOCTEH MalOyTHBOTO BuMTeNs iHPopMaTuku, 3abe3neuyroun ePEeKTHBHICTh 1 SIKICTh
OCBITHBOTO TIporiecy [1].

[TocTae muTaHHS AOPEYHOCTI Ta €PEKTUBHOCTI 3acTOCyBaHHs TexHoJorii QR-komyBaHHS B
mporeci ¢paxoBoi MArOTOBKH MaOYTHIX YUUTENIB IHIIUX MPEAMETIB, 30KpeMa MaTEeMaTHKH.

Binrakx, mema cmammi — npoaHani3yBaTH IMEPCHEKTUBU BIPOBAKEHHS TexHoJorii QR-
KOJyBaHHA B OCBITHIM MpOIEC BUINOI IIKOJH; €KCHEPUMEHTAIbHO MEPEBIPUTH €PEKTUBHICTH 1
JOLUIBHICTh 3aCTOCYBAHHS I[i€l TEXHOJOTIi B mpoleci (paxoBoi MIATOTOBKM MalOyTHIX YYHUTEINiB
MaTeMaTHKH.

Buxnan ocHoBHoro marepiany. QR-xox (3 anrmiiicekoi Quick Response Code «mBuakuit
BIATYK») — 1€ TpadiuHe 300paxkeHHs, Y skoMy 3amudpoBana nesHa iHpopmaiis. i mo3Hauyku €
BJIOCKOHAJICHHSM JHIMHUX MITPUX-KOIIB, OJHAK Ha BiIMiHy Bil HHUX QR-koaM Jar0Th MOXKIMBICTH
OTPUMATH MHUTTEBUH JOCTyn 10 Oyap-akoi iHQopmanii 3 Mepexi I[HTepHeT 3a JOMOMOTroo
cmaptdoniB. [IpuHnun Takoro KoayBaHHs Oyl0 CTBOPEHO AMOHCHKOIO KommaHieo Denso-Wave B
1994 poui ans notped MamnHOOyyBaHHS; Hapa3i QR-koau 3100yny MIMPOKOrO BUKOPUCTAHHS B
0aHKIBCBKIA cepl, MapKeTHHIOBIM Taiy3i, COLaJbHUX IpPOEKTaX, cdepl TOBapiB 1 MOCIYT, Y
TYpHU3MI.

Jlnis Toro mo6 posnovatu BuKopuctoByBaTd QR-K01, KOpHCcTyBauy HEOOXITHO 3aBaHTAKUTU
3 «Play market», «App Store» um 3 marasuny Windows Ha MOOUIbHMI TenedoH Oyb-IKuii
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0€3KOIITOBHUI NOMaTOK aiisi 3uuTyBaHHS QR-komiB. HailtOineln momupeHHMMH JOAaTKAMH IS
posmudpoByBanHs € Taki: QR Barcode Scanner, QR-droid, QR Reader, Lightning QRcode Scanner
Ta Oararo iHmUX. J[eski MecenpkepH, Hanpukiaz Viber, maioTh yxxe BOynoBanuit QR-pinep, Tomy
KOPHUCTYBa4aM HE OOOB’S3KOBO 3aBaHTa)XyBaTH OKpeMUi monatok juis untanHs QR-xoniB. [ms
3amycky miei (yHKIii qocTaTHRO BimKpuTH MeHio Viber ta BuOpatu ¢yHkiito «QR-xom». Sk
MPaBUJIO, KOAYIOTh TaKi JaHi: TEKCT, HOMep TenedoHy, reoIOKaIlilo, BI3UTHY KapTKy, CIEKTPOHHY
aapecy, kanenmap, url-agpecy, wi-fi mepexy tomio [1]. Croromi B Aesikux kad)e BiIMOBISIOTHCS
BiJl pO3APYKOBAaHUX KapTOK MEHIO 1 HAJat0Th TUTbKH QR-KO y 3pydHOMY [UIS 3UUTYBAHHS MICITi.

I3 3amy4yennsam QR-koaiB MOXKHA YPI3HOMAHITHUTH OCBITHIN MPOIEC 1 MiABUIIUTH IHTEPEC /10
BHBYCHHS NPEIMETY, 3aCTOCOBYIOYH KOJYBaHHS TOCHJIAHb HA JIOMAIIHI 3aBIAHHS YW MPAKTHYHI
poOOTH (HAIPHUKIIA, SIKIIIO BUKOHAHHS 1X TOTPEOyE BUKOPUCTAHHS T'yrJI-GOPMH, TYTII-IUCKA TOIIIO);
MIPOBEJICHHS! KBECTIB, MIJKAa3KH JI0 KOKHOI CXOBAaHKHM SKOro OyAyTh 3alIM(poBaHl Yy BUIJISAIL
BianoBimHOro QR-KOy; Opranizailito BUCTAaBKH B ayJIUTOPIl UM KOPUIOPAMH OCBITHBOTO 3aKJIAJy,
iHpOpMaLlil0 10 EKCIIOHATIB SKOT MOKHAa OTpPUMATH MIcis CKaHyBaHHS BiAmnoBinHoro QR-komy;
PO3MIIIIEHHsI KOPUIOPAMH BIIMOBIIHUX KOMIB, KOXHUH 3 SKUX OyJe MICTUTH TOCHJIaHHS Ha
HenepeciyHi (akTu, I[IKaBl CTATTI TOLIO; PO3MILIIEHHS KOAIB Ha MIAPYYHUKAX YW KHHUrax Yy
610:110Te1 3 MOCHIIAaHHSAMU JAOCTYIY IO €JI€KTPOHHOT Bepcii BIANOBIIHOTO BUJaHHS Ta iH. [5].

Bonnouac Bukopuctanis QR-koJiB 1moB’s3aHe 3 HU3KOIO MpoOseM, siKi CiiJi BpaxOBYBaTH
i Yac yHpOBAa/DKEHHsI L€l TEXHOJOrIi B OCBITHIM mpouec. 0. €ukano BHOKpEMIIIOE HEAOIKH:
BITHOCHO BHMCOKa BapTiCTb MOOUIbHOTO IHTEpHETY; HU3bKUI piBEeHb MOIH(GOPMOBAHOCTI MPO
texHosiorii QR-koxyBaHHs; TexHIYHI Hemonaaku. HaromicTe mepeBar 3acToCyBaHHS —IIi€l
TEXHOJIOT11 OlbIIe: 30epiraHHs BEIMKUX 00CATIB HU(POBUX 1 TEKCTOBUX AAHUX OYAb-5IKOI0 MOBOIO;
MBUJIKICTH CTBOpeHHS QR-KOIy 3a IOMOMOTOI0 MPOTpPaMHHUX 3aco0iB; BHCOKA 3JaTHICTH 10
pO3MIi3HABaHHA, MPUYOMY IPYKAPCHKUNW PO3MIP KOOy MOXKe OyTH JyXe MajuM; MOKJIIUBICTh
3UUTYBAaHHA B OYy/Ab-SIKOMY HaNpPSIMKY; 7Sl PO3MILIEHHS MIAXOAUTh MPAKTUYHO Oy/b-5Ka MOBEPXHS;
CTIMKICTh 10 OUIKOKEHb (3UMTYBaHHS MpHU yIIKOIKeHH1 kKoay 10 30 %) [3].

Sk 3a3nauae T. boHmapeHko, ABOBUMIPHI IITPUXOBI KOJAH BUKOPUCTOBYIOTHCS Y OCBITHBOMY
MpoIieci BUIIOT MTKOJW Ha PI3HUX eTarax BUBYCHHS, MOSCHEHHSI, y3araJbHCEHHsI, CHCTeMaTH3allli a0o
MepEeBIpKU MaTepiaily, Mij 9ac OI[IHIOBAHHS OCBITHIX JOCSATHEHB CTYICHTIB TOIIO, MPUYOMY ITiJ] Yac
Takoi poOOTH MOXKYTh TOEHYBATUCS TPATUIlIAHI Ta IHTEpaKTUBHI (OPMHU OpraHizailii OCBITHbOT
TISUTBHOCTI; JOCHITHUL y3arayibHIO€ (opMu oprasizaiii OCBITHBOI MiSUTBHOCTI CTYIIEHTIB 3a
nornomoror TexHosorii QR-koayBaHHs. JlomoBHUMO 10 NaHWX, HaBeneHMX y Tadmwmi [1, c. 34],
MOXJTMBICTh CTBOpeHHsI QR-CIOBHUKIB y MekaX IIi€l TeMu abo 3arajoM OCBITHBOTO MPEAMETY;
MIPEJICTaBJICHHS 3MICTIB MPAKTUYHUX 3aHATH 13 HEOOXITHUMU MOCUJIAHHSAMH, OJAaHUMH Y BUTIIAI
QR-komiB; ctBOopeHHs cTyaeHTamMu QR-mocwianp Ha BimeodparMeHTH YypoOKiB, sIKi BOHH
pPO3pOOIIAIOTh 1 MPOBOAATH Mil Yac MPOXOJDKEHHS MENaroriyHoi MpakTHKU abo sSIK YacTUHY
JIOMAIIIHBOTO 3aBJaHHSA, 110 CTA€ OCTAaHHIM YacOM BEJIbMH aKTyaJbHUM €JIEMEHTOM (OpPMYyBaHHSI
METOAUYHOI KOMIIETEHTHOCT] BUMUTENS B YMOBAaX JUCTAHLIHHOTO HABYaHHS.

VY nocnimxenHi [1, c. 31] BU3HaUeHO MegaroriyHy MeTy BUKOpUCTaHHS TexHoJoTii QR-koxaiB
B OCBITHBOMY IMpOIECI BHUIIOI IIKOJIM: MOXJIMBICTh peaii3alii iHTEHCUBHUX (OpM Ta METOJiB
npodeciiHOr0 HaBYAHHS, MiJBUILIEHHS MOTHBAIll OCBITHBOI JISIBHOCTI 32 PaXyHOK 3aCTOCYBAHHS
CydacHHX 3aco0iB 3UMTYBaHHs, ONpALIOBaHHS, BIATBOPEHHA iHQOpMAIlii, MiIBUIIEHHS PIBHA
TEOPETUYHUX OCHOB CIIPUUHSATTS AaHUX, (OPMYBaHHS BMIiHb pealli30BYBaTH PI3HOMaHITHI (GopMH
CaMOCTIHHOT AISIBHOCTI 31 300py Ta 0OpoOKKM HEOOXiTHOTO KOHTEHTY. lIpu 1bOoMy 3a3HayYa€eThCH,
110 mix yac BUKopucTanHs QR- KofiB y OCBITHbOMY MpoIieci BUKIagauy HE0OXiTHO:
1. ¥YmiTu BimykyBaTH JOTIOMDKHI OCBITHI pecypcu B IHTepHeTi Ta renepyBaTu s HuUX QR-
KOJTH.
2. YMITH caMOCTII{HO CTBOPIOBATH BJIaCHI OCBITHI pecypcH Ta reHepyBatu A HUX QR-komu.
3. YMiTH BUKOPUCTOBYBATH PECypCH, Jieé pO3poOHUKOM TiependayeHa aBTOMaTUYHA TeHepallis
QR-xoxis.

Ha mnamy naymky, BHIle3a3HaueHE MOXKHA BBaXKaTH CKIAJHUKAMHU iH(MOpMamidHOT 1

METOIUYHOT KOMITETEeHTHOCTI BuKIanada 3BO.
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Onuc neoazoziunozo excnepumenmy. MeTOI TPOBEIEHHS TMENArOriYHOTO EKCIEPUMEHTY
Oyno 3'sicyBaHHS €(EKTHBHOCTI cHCTEMHOro 3actocyBaHHS QR-texHomorii B mporeci ¢axoBoi
MIATOTOBKA MalOYTHIX yYUTEJiB MAaTEeMAaTUKH B KOHTEKCTI KOMIETEHTHICHOTO IMIAXOIy /IO LOTO
mporecy. 3a3HadeHH eKcrepuMeHT mpoBoauBcs mpotsroMm II cemectpy 2019-2020 ocBiTHBOTO
poky (18 ocBiTHIX THXHIB) Ha 0a3i (i3uko-maremMaTnyHoro ¢axynbrery I[liBaeHHOYKpaiHCHKOTO
HAI[IOHAIBHOTO TieiaroriyHoro yHiepcutery iMeHi K.JI. YmmHCBKOTO; 10 HBOTO Oynm 3amydeHi
CTYACHTH 3 KypCcy -cremianpHocTel «MaTemaThuka — aHrjiiicbka MoBa», «Marematuka —
iHpopmaTuka», «Maremaruka — pizuka» (excnepumentanbHa rpymna (EI'), pazom 30 ctyzmeHTiB), i
«Dizuka — Marematuka», «lHpopmaTnka — martemaruka» (koHtposibHa Tpyma (KI'), pazom 20
cTyneHrtiB). BukopucranHs TtexHosorii QR-koayBaHHS BimOyBaliocs Il dYac BHKJIAJaHHS
mucuuiiiHg «ILKinbHUI Kypc MaTeMaTHKU 1 METOAMKAa HOro HaBuaHHS» Yy po3avil «Meroauka
HaBYaHHS areOpu» B eKCIIEPUMEHTAIBHHUX TPYIIax.

3 JocBiAy BUKJIAAaHHS 11i€i (paxoBOi AMCHUILIIHU MOMIYEHO, IO CTYJEHTaMH — MalOyTHIMU
BUUTEISIMH MaTEMaTHKH Ba)KKO 3aCBOIOIOTHCS O3HAYEHHSI TOHATH PO3IUTY Kypcy «3araibHa
METOJMKa HAaBYaHHS MaTeMaTHKW»; IIi TOHATTS CIPHUMAIOTBCS  aOCTPAaKTHO 1 3 JCSIKHUMH
TPYAHOIIAaMHU 3aCTOCOBYIOTBCS B IHIIMX pO3AUIaX METOAWKH HaBYaHHsA MareMaTuku. Jis
30UTbILIEHHS 3aI[IKaBJIE€HOCTI ¥ MIABUIIEHHS MOTHBAIlli CTYAEHTIB IIOJ0 OMAaHyBaHHS LUX MOHATh
Hamu Oyno cmeopeno QR-croenux mepminie 3a2anvnoi MemoOuKu HAGYAHHS MAMEMAmuKy i
PO3MiueHo Ha cmeHOl 8 ayoumopii, 0e 8i00y8acmvCs HA8UAHHA Yici Oucyuniiny. 3arajioM, CJIOBHUK
ymimye noHaa 50 TepMiHIB, 13-IOMDK SIKMX: «3acOO0M HaBYaHHS MaTeMAaTUKHW», «O3HAUYEHHS,
«abcTparyBaHHs», «METOJ TIOBHOI I1HAYKIlID», «aHAJOTIs», «BUAM 3a7ad 3 MaTeMaTHUKW,
«JIOBE/IEHHA», «ICTOTHI O3HAKU MOHATTS», «y3arajJbHEHHS», «KiIacudikamis», «MEeToAu HaBYaHHS
MaTeMAaTUKN, «BHIM 03HAYEHBb) Ta iH., TIIyMaueHHs sSKuX 3ammdpoBane B QR-komax.

Puc. 2. Jledykyia

Tak, Ha puc. 1 3ako/j0BaHe O3HAYEHHS MOHATTA <«AHAII3» AK CHEHU(IYHOTO METOAY
PO3YMOBOI IiSTIBHOCTI; HA pUC. 2 3amudpoBaHe 03HAYECHHS MOHATTS «IEAYKLIS»; 3 pUC. 3 MOXKHA
«GUUTATW» O3HAYCHHS TOHATTS «3acO0M HABUaHHA»; a Ha pUC 4. BU3HAYAIOTHCS THUMM aHAJI3y
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ypOKy (110 HEBa)KKO MEPEBIPUTH OJHUM HATHCKAHHSM KHOMKH CMapT(OHY, SKIIO 3aBaHTaKEHA
IIporpaMa-3unTyBay).

Puc. 4. Tunu ananizy ypoky

[Tig yac MOBTOPEHHS MOHSATIHHOTO amapaTy 3arajbHOI METOJAWKH HaBYaHHS MAaTEMAaTHUKH 13
3anyyeHHSIM QR-ClIOBHMKAa MU Mald MOXJIMBICTh O3HAWMOMHUTHU CTYIEHTIB EKCIIEpUMEHTAIbHUX
IPpyN 13 TEXHOJOTIE CTBOPEHHS 1 3unTyBaHHs QR-KOMIB, aHATI3yl0UM MPU IBOMY OCOOJHMBOCTI i
3pY4YHICTh BUKOPUCTAHHS Ti€l yu Tiei nporpamu. Tak, Hamu Oyno 3’sicoBaHo, 1m0 mnporpama QR-
code scanner He 3YMTY€ KUPWIMIIO, XO04Ya BEIbMU €PEKTHBHA Yy POOOTI 3 JATUHUIICIO; IMporpama
IMGonline mBuaKo ¥ epeKTUBHO BHOpanacs 31 CTBOPECHHSM 1 po3mmudpoBkoro QR-koniB, npu
bOMY IPOTMOHY€E BEJIMKI MOIIMBOCTI y BHOOpPI KOJBOPY KapTUHKH KoAy; mporpama Creambee
TUIBKU TeHEepY€E KOIH, alle AyKe 3pYYHO i KpacHBO; BOJHOYAC yCi MepelliueHi MporpaMu MpaioTh
y pexumi online sk Ha cMmapTdoHi, Tak 1 Ha KOMIT'IOTepi, a ocb s pobotu offline moxHa
Bukopuctatu nporpamy Code Two QR Code Desktop Reader. 3araigom icHye Benuka KUIBKICTb
SAKICHUX TpOorpaM Juisi TeHepyBaHHs 1 JekogyBaHHS QR-komiB, ski MOXKHA OOUpATH 3a BIACHOIO
moTpedoro.

Hapani mig yac BuUBYeHHs po3aiuly «MeToauka HaBYaHHS anreOpw» KOXKHHUM CTYAEHTOM
camocTiiHO Oyno po3pobierHo QR-crnoBHuK 3 TemMu «MeTonuMKa HaBYaHHS Y4YHIB TOTOKHUM
MIEPETBOPEHHSIM BUPa3iB», KWW yMillyBaB 22 O3HAUEHHS MOHSTH, 13-MIOMDK SIKUX: «TOTOXKHICTBY,
«TOTOXKHO PIBHI BUPa3W», «OJHOUIEH», «CTEMIHb MHOTOUJIeHa». CTYJIEHTH BUSBHIN 3allIKaBICHHS
1i€l0 poOOTOI0, 1 y TaKMM HETPUBIAIBHUN CIIOCIO MOBTOPEHHS MOHATH TEMH B110YBajoCs JOCUTh
e(EeKTUBHO.

VY mpoueci HaB4aHHS (PaxoBoi auciuIuTind «IkinbHUNE Kypc MaTeMaTUKU 1 METOAMKa HOoro
HaBYaHHSI» MH BUKOPUCTOBYBAIIM, SKIIO OYJIO TOpEYHO, KOJYyBaHHS MOCHJIAHb Ha JIOMAIIHI
3aB/IaHHS Yd CaMOCTIlHI poOoTu. Tak, HampuKian, CTyJeHTaM EKCIEPUMEHTaIbHUX TPyl OyIo
Hagano QR-kon (puc.5) 3 mocunanHsM Ha TpeHaxkep 3 marematuku (5-6 KiIacu) 3 METOMO
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MePeBIpKH OpraHizamii i SKOCTI Horo poOOTH. 32 UM TMOCHJIAHHSIM BOHU Majld 3MOTY MHTTEBO
nepeiitu 1o TpeHaxepa i mpaItoBaT 3 HUM.

[=] &

Puc. 5. QR-nocunanus

Puc. 6. QR-nioxaszka

Tako MM BUKOPUCTOBYBAIH MOXIHBOCTI QR-TexHOOTIi 17151 MiABUINEHHS 3aIlIKaBICHOCT1
CTYJICHTIB, HaJAalOYM MOCUJIAHHS HA IIKaBl BIAOMOCTI 3 ICTOpii MaTeMaTUKHU, MaTeMaTU4HI (HakTh
tomo. Tak, mig yac BUBYEHHS TeMu: «MeToarKa HaBYaHHS LIKOJISIPIB JOBEIEHb MaTeMaTHUYHUX
TBEPKEHBY», 0OTOBOPIOIOYH KOPHUCHICTh, MOXKJIUBICTh 1 METOJUYHY OOTPYHTOBAHICTh 3aCTOCYBaHHS
Ha YpPOKax pI3HHUX CIOCOOIB JOBEIEHHS, CTYAEHTaM EKCHEPUMEHTaJIbHUX TPy MPOMNOHYBAIOCS
MIBUJIKO 3HAXOJUTH iHIII criocoOu noBeneHb 3a QR-mimkaskamu (puc. 6). Takuii crmocid momyky
iH(pOopMaIlii 3HAYHO 3a0MIa/PKYE Yac 1 J03BOJIsIE IHTCHCU(DIKYBATH MPOIIEC HAaBUYAHHS.

3 0oKy BHKJIaJaya 3MICT MPAKTUYHHUX 3aHATh po3aily «MeTonuka HaBYaHHS aiureOpu»
3a37aJeriap noAaBaBcsi MaOyTHIM yduTeNnsaM MateMaTuku 13 QR-nocunanHsIMu.

Hanpuknan: Ilpaxmuune sanamms Nel3—14 (po3paxoBano Ha 2 ron. 40 xB.).

Tema 3awsmmsa: MeTtoauka HaBYaHHS YYHIB PI3HMX BHAIB (YHKIIH IIKUIBHOTO KYypCy
anreOpu (po3ropTaHHs (GyHKIIIOHAIBHOT JIiHIT B IIKUTLHOMY Kypci anreopn).

Mema 3anammsa: cxapakTepu3yBaTH METOJWYHI OCOOJMBOCTI BUBYEHHS PI3HUX BUJIB
GyHKIIH y KUTBHOMY KypcCi anreOpu Ta 3aCTOCYBaHb iX.

3micm 3auamms.

1. OOroBopeHHs1 TEOpPEeTUYHUX NHUTaHb Jekiii 3 «Po3ropranHs ¢yHKIIOHATBHOT JiHIT B
HIKUTbHOMY Kypci anreopu» (30 xB.):

1) SIx Ha cyyacHOMY eTarli TPAKTYETHCS MOHATTS «(PYHKITisD»?

2) Sk BinOyBa€eThbCs MpomeieBTUKA (PYHKI[IOHATBHOT J1H1T?

3) Ha yoMmy poOuThbCsl akueHT npu (GopMyBaHHI MOHATTA (YHKIIi B KOHTEKCTI Cy4acHOTO

pepopMyBaHHS IIKUIBHOT MAaTEMaTUYHOI OCBITH?

4) Ha mo Tpeba 3BepHYTH yBary IpH BBEJICHHI MOHATTS «(QYHKILIs»?

5) 3a3HauTe 3aeanvbHy MemoouuHy cxemy PU BUBYEHHI OKPEMHMX BHUIB (YHKIIN B 3aKiagax

3arajibHOi CepeIHbOT OCBITH.

6) IlpocninkyiiTe MOCHiIOBHICTh BUBUEHHSI OKpPEMHUX BUJIB (QYHKLIH B Kypci anrebpu 7-9

KJIaciB Ta B Kypci anredpu i mouaTkiB aHamnizy 10—11 kmacis.
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2. JlocmipkeHHs BUKJIANy MaTepially HIOJ0 CTENEHEeBOi, TPUTOHOMETPUYHUX 1 OOEpPHEHUX
TPUTOHOMETPUYHMX (PYHKIIH 32 ynHHUMU migpyunukamu (10 xi.) (20 xB.).

3. AHani3 BUKJIaay MaTepialy IIOJ0 IMOKAa3HUKOBOI 1 JorapudmMidHoi (yHKLIH 32 YHHHUMH
nigpyyaukamu (11 ki) (20 xB.).

4. Po3poOKa KOHCIIEKTY YPOKY 3 BUBUEHHSI KBaipaTu4HO1 (pyHKI] (CymicHa poboTa) (35 XB.).

5. Meronuka po3B’si3aHHS BIpaB 3a HinpydyHukamu. PosB’s3anHs TectoBux 3aBmaHb 3HO (3a
BuOOpoM BuKiIanava) (35 xB.)

6. [Tpuknanm 3acTocyBaHHS BIACTHBOCTEH (DYyHKIIN 0 po3B’si3yBaHHs piBHAHB (20 XB.).

Homawne 3ae0anns:
1. (o6oé'saskose). TlpoananizyBarn BUBYEHHS (QyHKImid ¥ = X7 y=vx pa MOTJINOICHOMY
piBHI (8 x11.). Un mMoxxHa BBaXKaTH 11 QyHKIIi B3aeMHO oOepHeHHMHU? SIKIIO Tak, TO 3a SIKMX

yYMOB?
2. ( 0608'3xK06€). PO3B'SKITH PIBHSIHHSA 32 JOTIOMOTO0 BIIACTHBOCTEN (DYHKITIH:
1)\I'x=—lﬁ+|x—1|+[2:f+3)== :

1
i J— _ -
2)x +—5—l 2x — x

3. (0odamkoee). IlpoananizyBaTu 3a miapyuaukamu [15]1[16]:

. Sk BBOAMTHCS TIOHSTTS MOKa3HUKOBOT PyHKIIi? Sk Oymyerbes il rpadik?
. Uu 1oBOASATHCS BIACTHUBOCTI TMOKA3HWKOBOI (yHKIII? SAkmio Tak, y sAKui
croci6?
. Sk BBoaUTHCS MorapudmivyHa GyHKIis 1 Oynyerbes i rpadik?
. SxUM 9MHOM JOCTIIKYIOTHCS BIACTUBOCTI JIOTapUPMITHOT PYyHKITIi?
Jlimepamypa:

1. Jlekuis 3 «Po3ropranHs QpyHKIIIOHATBHOT JTiHIT B IIKUTEHOMY KypC1 anre0pm.
2. Cruenkans 3.1. Meroauka HaByanHs marematuku. — K. : 3omiak-EKO, 2000. — 512 c.
3. OcBiTHs TIporpama 3 MaTeMaTuKH st 5—9 KII.

4. OcBiTHA Tporpama Jyisi TOTJIUOJICHOTO BHUBUYCHHS MaTeMaTWku B 8—9
KJIacax 3araJibHOOCBITHIX OCBITHIX 3aKJIajiB.

5. OcBitHa mporpama 3 maremaTuku (AsreOpa Ta MOYaTKH aHATI3y Ta
reomeTpis) as yuHiB 10—11 kiaciB 3akiafiB 3araibHOI CEPEIHBOI OCBITH
(piBeHBb CTaHAAPTY)

6. OcBiTHs mporpama 3 mareMaTtuku (AnreOpa Ta MOYAaTKH aHAI3Y Ta
reoMetpis) ans yuniB 10—11 xmaciB 3akiajiB 3arajibHOI CEpeIHBOT OCBITH
(mpodinbHUii piBeHb) (IpU3HAYEHA AJIS YUHIB, ki 70 10 ki1acy HaB4anmucs
B 3aKiaJax 3arajbHoi CepeJHbOi OCBITM 1 BHUPILIWIM 0OpaTH
MaTeMaTu4yHui npodins aume B 10 kiaci)

7. OcBiTHS mporpama 3 MaremMaTuku (Anrebpa Ta MOYaTKM aHali3y Ta
reometpist) s yuHiB 10—-11 kiaciB 3akiajiB 3arajbHOi CepeJHbOI OCBITH
(mpo¢inbHMI piBeHb) (po3paxoBaHa Ha Y4YHIB, SIKI BUBYAIM MaTEMaTHKY
noriaubIIeHo 3 8 Kiacy)
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8. Mep3msak A.I'. Anrebpa : mimpyd. mis 8 KI 3
moriM0JCHUM BUBYCHHAM MaTematuku / Al
Mepznsk, B.b. Tlononcekuit, M.C. Skip. XapkiB :
INmnuazis, 2016. 384 c.

9. Mep3nsax A.I'. Anrebpa : migpyd. st 7 K.
3araJibHOOCBIT. HaBY. 3aknanis / A.I'. Mep3msxk, B.b.
[Tononcekuii, M.C. Akip. Xapkis : I'imuazisg, 2015.
256 c.

NANRRS

"

10.  Mep3nask  A.I'., Howmiposcekuit  JI.A.,
[Tononcekuii B.B., fAxip M.C. Anrebpa i modarku  *=
aHaJ3y : MOYaTOK BHBY. Ha MOTauO. piBHI 3 8§ KiI.,
npod. piBeHp : migpyd. mnag 10 ki1, 3aknanis
3arajibHO1 CepenHboi OCBiTH. XapkiB : ['iMHa3isd,
2018. 512 c.

11.  Mep3nask  A.I., HowmipoBcbkuii  JI.A.,
[Tononcekuii B.b., flkip M.C MaremaTuka : anredpa
1 MOYaTKK aHaJi3y Ta TEOMETPIis, PIBEHb CTaHIAPTY :
migpyd. ans 10 k1. 3akimamiB 3arajdbHOl CepeHbOT
ocBitn Xapkis : ['imuazis, 2018. 256 c.

12.  Mep3nak  A.I'., HowmipoBcbkuii  JI.A.,
[Tononcekuii B.b., Axip M.C. Anrebpa i mo4atku
aHanizy : nmpod. piBens : miapyd. ans 11 k. 3aknanis

ANrEGPA
3arayibHOl cepelHbol ocBiTH. XapkiB : [IMHa3is, sk

2019. 352 c.
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13.  Mep3msixk  A.T., Howmipocekuit LA,
[Monmoncekuii B.b., Skip M.C. Anrebpa i movatku
aHaji3y : NMoYaToK BUBY. Ha TorymO. piBHi 3 8 k., Wi\||f1] 4!
npod. piBeHb : mimpyd. s 11 kI 3akmaniB  PEREEELGELILE
3arayibHOi cepeHbol OCBiTH. XapkiB : [iMHa3ig, PEEETerses

2019. 304 c. \/,gm

WP TIMHA3IA

Jlist caMOCTIHOT pOOOTH CTYACHTH €KCIIEpUMEHTAIBHUX Tpyn 3aimydanu QR-koayBaHHsS npu
pO3poOIIi TIaHIB-KOHCIIEKTIB YPOKIB 1 BimeodparMeHTiB ypOKiB, SKi HaJCHJIAINA BHKIIAQAa4eBi MpU
JTUCTAaHLIHHOMY HaBuYaHHI HpoTaroM Oepe3Hsi — depBHA 2020 poky (HaBuaHHS BinOyBajocs B
nonatkax Hangouts, Zoom, Teams), oominroBanucs QR-nocmnandsMu Ha 11ikaBl pakTu, HOBUHU B
chepi ocBitm Tomo. Y mortomy 2020 poxy MalOyTHIMM BYHUTENSIMH MaTeMaTHKHU
eKCIIEPUMEHTAIILHUX TPYI O0ys0 po3pobieHo ocBiTHIH QR-KkBeCT 3 MeTOI0 MIABUIIEHHS HTEPECY
YUYHIB JI0 BUBUEHHS MaTeMaTHKH, MpoBeAeHOro B 7 kinacax Onechkoi mpuBaTHOT riMHazil «Mpis»
(mpyUYOMy OJIMH 13 KJIaciB BUBUA€E MaT€MaTHKYy Ha MOIJIMOJIEHOMY piBHI, a IHIIMHA Mae ryMaHITapHe
CIpsIMyBaHHs), 3p00JICHO TOPIBHSUIBHUN aHal3 pe3y/IbTaTiB 1 BUCHOBKH IIOJI0 PO3BUTKY B TaKHil
croci0d MOTHBallli BUBUEHHSI MaTEMAaTHKH 3700yBayaMu cepeHbOI OCBITH.

Ananiz  pesynomamie neoazoziunozo ekcnepumenmy. 3aCTOCOBYIOUH TIEJarorivyHe
CIIOCTEPEKEHHSI, MU 3a()IKCyBaH 3aIIKaBICHICTh, YMOTHBOBAHICTh IO HABYAHHS, «BKIFOUEHICTHY Y
OCBITHIA TpOLEC CTYAEHTIB — MalOyTHIX YYHUTENIB MaTEeMaTHUKU EKCIEpUMEHTAIbHUX TpYII.
VYemimuicTh 'y HaBYaHHI 3 po3auty «Meroauka HaB4YaHHS anreOpw» (axoBOi TUCIUTIIIHU
«Ixi1pbHUM Kypc MaTeMaTHKH 1 METOJIMKAa MOr0 HaBYaHHS» CTYIEHTIB €KCIEPUMEHTAIbHUX TPYIl
BHUSBUJIACH KPAIIOF0, MOPIBHSHO 3 YCHINIHICTIO CTYACHTIB KOHTPOJIBHHUX TpyM (IUB. Tabm. 1).

TaOmums 1.
Topisusanvhuii ananiz ycnitHocmi cmyoeHmis eKCnepuUMeHmaibHUux i KOHMPOIbHUX 2PYN
3a pe3yibmamamus MOOYJIbHUX KOHMPOJIbHUX POOIm

Ha3pu MoymbHHX PiBHI ollaHyBaHHS CTYJIEHTAMHU OKPEMHUX TeM KypCy
KOHTPOJILHHX POOIT HU3BKUNI cepeHii IOCTaTHIN BHUCOKHUI
Kypcy
Kinbkicts cryaentiB (y %)
El KT EI’ KI' El KI' El KI'
Memoouka HasuanHs aneeopu

MKP 3 TeMH 2 4 4 2 18 10 6 4
«PosmumpeHns (7%) | (20%) | (13%) | (10%) | (60%) | (50%) | (20%) | (20%)

MOHATTS 4YHCIA B
Kypci anreopu»

MKP 3 TEMH - 2 8 6 16 10 6 2
«BuBueHHS (10%) | (27%) | (30%) | (53%) | (50%) | (20%) | (10%)
TOTOKHHUX

TIEPETBOPEHBY

MKP 3 TEMH 2 2 6 8 20 10 2 -

«BuBueHHs piBHSIHB 1 | (7%) (10%) | (20%) | (40%) | (66%) | (50%) | (7%)
HepiBHOCTEN»
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MKP 3 TEMH 4 4 6 8 12 6 8 2

«BuBuenns ¢yukmii | (13%) | (20%) | (20%) | (40%) | (40%) | (30%) | (27%) | (10%)
B Kypcli anreopm»

Ha nmamy nymky, mani tabnwmi 1 3acBiguyroTh €(QEKTHBHICTH i KOPHCHICTH NPOBEICHOI
poOOTH MIO/I0 3acTOCyBaHHS Min 4Yac (axoBOi MIATOTOBKM MaWOYTHIX YYMTENiB MaTeMaTHUKU
texnoJjorii QR-koxyBanus. HaBeneHi qani MOXXHA HAOYHO TIOJIATH Y BUTIISAI qiarpamu (puc. 7).

60

50

40

30 mEr
20 WK
A m

0

Kinbkictb cTyaeHTis (y %)

HuzbKui CepeaHii DocTaTtHin Bucokui

PiBHI ormaHy BaHHA cTyAeHTaM MKP Ne 1

Puc. 7. Ilopisnanvruti ananiz pienie onanyeanms cmyoenmamu MKP Ne |

3 morysAmy peanizaiii KOMIETEHTHICHOTO MAX0oay A0 mpodeciiHoi MiaroToBKM MaiOyTHIX
YYHUTEIIB MaTEMaTUKH BapTO Bim3HAUMTH e(eKTUBHE (GopMyBaHHS (haXOBUX KOMIIETCHTHOCTEH, SIK-
OT: 3JaTHICTh ()OPMYBATH MPEIMETHI KOMIIETEHTHOCTI B Tay31 MAaTEMATHUKH y TUX, XTO HABYAETHCS;
3MaTHICTh 3IHCHIOBATH MUDKIMCIUIUIIHAPHI 3B’SI3KM I Yac HaBYAHHS MAaTEMAaTHKW B 3aKjiajax
3arajibHO1 CepeIHbO1 OCBITH; 3/IaTHICTh aHAII3yBaTH, MOJEIIOBATH, JOCIIDKYBATH 1 IPE3CHTYBATH
JIOCBIJ] HAaBUaHHS, 3JaTHICTh JIO OpraHizaiii JUCTaHIIHHOI, caMOCTIHHOI pOOOTH 3 MaTEeMaTHKH;
3IaTHICTH BOJIOJITH TEPMIHOJIOTIEIO 32 (JaXxOM 1 KOMYHIKATHBHO-MOBJICHHEBUMH 3aCO0aMH.

Bucnoeku. TlincymoByrOYHM, MOXXHa CTBEpDKYBAaTH, IO BUKOPUCTAaHHS TexHoJorii QR-
KOJIyBaHHs B mpoleci (axoBoi MiATOTOBKM MaHOYTHIX YYUTEIIB MaTeMaTHKH YpPI3SHOMaHITHIOE
n06ip ¢hop™ 1 MeTOMIB HABYaHHS, MIABUIIYE €(DEKTUBHICTh TaKOTO IMPOIIECY, CIPHUSE IiIBUIICHHIO
MOTHBAIII]l ¥ 3aI[IKaBJICHOCTI CTYACHTIB, €eKTUBHOMY (POPMYBAaHHIO (PaXOBHX KOMIIETEHTHOCTCH.
ITin wac mocmimxeHHs aBTopoM Oyno: 1) 3’sicoBaHo CyTHICTH TexHojorii QR-xomyBanHs #
MO>KJIMBOCTI ii BUKOPUCTAaHHSI y OCBITHHOMY TPOIIEC BHUIIOI IIKOJIM; 2) YIIPOBAHKCHO B IPOIEC
BUKJIaaHHS TUCcHUILTIHU «KiTbHUA Kypc MaTeMaTHKH 1 METOJMKA HOro HaBYAHHS» TEXHOJIOTIIO
QR-xkonyBaHHs; 3) 3acBiIUEHO KOPUCHICTH MPOBEAEHOI pOOOTH 3 OISy MiABUIICHHS
edekTUBHOCTI mpolecy (axoBoi MIATOTOBKM MalOyTHIX YUYMTENIB MaTeMaTUKd B KOHTEKCTI
KOMIIETEHTHICHOTO Tminxoay. IlepcrekTuBy MOAAIbIIUX JMOCHIKEHb y I[IBOMY HANpsMi MU
BOauaeMo y BIpoBapkeHHI QR-TeXHOOrIT il Yac BUKIAJaHHS IHIIUX PO3/UTIB IIKUIBHOTO KypCy
MaTeMaTHKU ¥ METOJMKHU HOT0 HaBYaHHS K (axoBoi TUCHUILIIHYU Neaarorivnoro 3BO.
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K. D. Ushinsky South Ukrainian National Pedagogical University, Odessa, Ukraine

QR CODING TECHNOLOGY AND ITS IMPLEMENTATION IN THE
EDUCATIONAL PROCESS OF HIGHER SCHOOL

The presented article reveals the essence of QR-coding technology and the possibility of its
use in the educational process, in particular higher education. QR-codes allow you to get instant
access to any information from the Internet using smartphones. With the involvement of QR-codes
it is possible to diversify the educational process and increase the interest of both pupils and
students to study the subject. At the same time, the use of QR-codes is associated with a number of
problems that should be considered when implementing this technology in the educational process.

Regarding higher education, researchers have found that two-dimensional barcodes can be
used at different stages of learning: explanation, generalization, systematization or verification of
the studied material, when assessing student achievement, etc., and during such work can combine
traditional and interactive forms of organization educational activities.

The purpose of the pedagogical experiment by the author of this article was to determine the
effectiveness of the systematic application of QR-technology in the process of professional training
of future teachers of mathematics in the context of the competence approach. During the teaching of
the discipline "School course of mathematics and methods of its teaching” during the semester in
experimental groups during lectures and practical classes offered QR-links to electronic textbooks,
reference information, presentations, interesting facts, training simulators, training tests, scientific
articles, methodical developments, lesson outlines, etc. In addition, the author has developed a QR-
dictionary of concepts of general methods of teaching mathematics, and each student — QR-
dictionary of concepts on a particular topic of the course of methods of teaching algebra; together,
future teachers prepared and conducted a QR-quest for pupils in order to increase interest in
learning mathematics.

The result of this work was to increase the success and interest of students in experimental
groups in the study of the professional discipline, compared with the success of students in control
groups, and more effective formation of some professional competencies.

Key words: QR-code, QR-coding technology, educational process, professional
competences, professional training, future mathematics teacher.
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Hocenko 10. T

IncTuryT indgopmaniiHux TexHoJsorid i 3aco0iB HaBuyanHsa HAIIH Ykpainu,
KwuiB, Ykpaina

AHATITHYHHH OI/IA] KNEWTON AK ITAT®OPMH JTTA
IIEPCOHAJII3AIIII OCBITHbOI'O KOHTEHTY

DOI: 10.14308/ite000727

Y ecmammi npoananizoeano meopemuune niorpynms niam@opmu adanmueno2o HA8YAHH:
Knewton, eusnaueno nepesazu i nepcnekmueu ii BUKOPUCMAHHS Y OCBIMHbOM) NPOYECI.

Inamgpopma Knewton, pospobnena oomoiimennoro rxomnawicto (CILLA), cmana oouieto 3
nepuux a0anmueHux OC8IMHIX niamgopm y ceimi ma Hapaszi € Oe3nepeyHum ai0epom ceimy &
3a3Hayenomy KoHmekcmi. Bona 3abe3neuye Henepepény adanmuenicmv, NOCMIUHO HAKONUYYIOYU
O0aHi Npo KONCHO20 VUHS/CMYOEHMA mMa HANeHCHUM YUHOM 6UDYO08YIOUU  IHOUBIOYATIbLHY
MPAEKmMopito HABYAHHSA, GopMYyIOUU BIONOBIOHI pexomeHOayii 6 pedcumi peanrvroco dacy. Cama
Komnanis Knewton ne po3pobnsie eomogi Kypcu, Hamomicms 3abe3neuye OisiibHiCmb niamgpopmu,
KA NPONOHYE PO3POOHUKAM NEGHI ANCOPUMMU A0ANMYEAHHS OCEIMHBLO20 KOHMEHM).

Teopemuune niorpynms niamgpopmu Knewton cxnadae nuska moodenetl i nioxodis, cepeo
AKUX. Meopist mecmosux 3a80amys (item response theory), imosiprichi epaghosi mooeni (probabilistic
graphical models), iepapxiuna aznomepayitina knacmepuszayis oanux (hierarchical agglomerative
clustering).

Cepeo 3acobie Knewton, wo 3abe3neuyoms nepcouanizayilo Hag4aHus, po3enioaemo maki,
saK epag 3uanv (knowledge graph), nocmiiine niokpinnenns, xpusi nasuanusn (learning curves),
HasyanvHutl npogine yuns/cmyoenma (student learning profile), mepescnuii egpexm (network
effects).

Jlo ocnosnux nepesaz Knewton 015 yunie/cmyoenmie 3apaxo8yemo . Mummesuil «hiobexy,
Konabopayiro, eetimigixayito. /Jo nepesaz 015 nedacocié — 3a00801€HHS PISHOMAHIMHUX NOMped
VUHI6/CMYOeHmi6, MOHIMOPUHe npozcpecy Yinoeo KIacy, MOHIMOPUHe Npocpecy OKpemozco
VUHS/CMYOeHma, YOOCKOHANCHHS 3MICIY OCBIMHIX NPOSPAM.

Haoano 3acanvhi pexomenoayii wo0o po3podbxu adanmuenozo Kypcy Ha 6azi Knewton (na
npuknaodi npoepamu Alta). Cxapaxmepuzo8ano mooeni NOMeHYIliHO20 3aCMOCY8AHH NIAMpopmu
Knewton: «giu-na-6iuy, «pomayisy, «2HyuKimo», «oHaauH-r1abopamopiny, «self-blendy, «ownnaiin-
KOpucmyeauy.

3easicarouu na me, w0 NPAKMUYHUL OOCBIO 3ACMOCYBAHHA AOANMUBHUX CUCTNEM HABYAHHSL K
6 Ykpaini, mak i y ceimi 3azaniom, € 00Cumob He3HAYHUM, BBANCAEMO, U0 BAICIUBUM € PO327150
MeopemuyHUX OCHO8 YUX MEXHON02IU, KPUMuU4Ha OYIHKA IXHIX nepesas i HeOONIKi8, A MAKOIC
NepcneKmus YnpoBaodiCeHHs ma BUKOPUCMAHHA. YV  nooanvuiomy HNIAHYEMO po3pooumu
pexomenoayii 015l BIMUUZHAHUX Nedda202ié w000 CMBOPEHHs OCBIMHIX KYpcie Ha bazi niamgopmu
Knewton.

Knrouosi cnoea: Knewton, adanmugne Ha8YaHHs, niamgopma adanmueéHo2o HABYAHHS,
nepcoHanizayis, iHOUBIOYaIbHA OCEIMHS MPAEKMOPISL.

@@@@ Hocenko 1O. T'.

BY NC SA
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IlocTanoBka mpodiaemu. B ymoBax cyuacHux TpaHchopMaliidi coIiagbHO-eKOHOMIYHUX,
MOJIITUHYHHUX, TEXHOJIOTIYHUX CHCTEM, MOBCIOIHOI IU(POBi3allii, IMBUIKOTO OHOBJIEHHS 3MICTy Ta
KOHTEKCTIB HABUAHHSI, TIOSIBU HOBUX HAYKOBHX (pakTiB, 3MiH y mpodeciiiHux cranmaprax, BAMOTrax
Ta OYIKyBaHb IparelaBiliB GOPMYEThCSA COIIAIbHUN MOMMUT Ha (axiBIliB, SKi MOXKYTh MOCTIHHO
BJIOCKOHAJIIOBATH CBOIO KOMIETEHTHicTh. IlinmroroBka (axiBmiB, 3HaTHUX TpAIlOBaTH B
JTMHAMIYHOMY CEPEOBHII, aaNTyBAaTHCA J0 MOCTIHHUX 3MiH, (OPMYBAaTH MDKIIPEIMETHI 3B SI3KH,
BKJIIOYAIOYM BHKOPHUCTAHHS CydacHHX iH(opmaniiiHo-komyHikaniiianx texnonorid (IKT), €
BXJIMBUM 3aBIaHHSIM CY4acHOI ray3i OCBITH.

Huni niaroroBka npodecionana BUXOAUTH 32 MEXKI TPAIUIIHHOTO ayIUTOPHOTO HABYAHHSL.
HatowmicTh 3’BISIOTECSI HOB1 KOMOiHOBaH1 (hopmu (3MillIaHe HaBYAHHSI, IEPEBEPHYTHIA KJIac Ta iH.),
AKi ToTpeOyroTh mHupoKoro 3actocyBanHs HOBITHIX IKT. OkpiM mominmieHHs: JOCTymy A0 OCBITHIX
MOCJYr, YpPI3HOMAHITHEHHS METOJUK OCBITHBOI B3a€MOJIIl, 3a0€3MedYeHHs] MYJIbTUMEIIHHOCTI
KOHTEHTY 1 T.1H., po3poOHuku cydacHux IKT nparnyTs 10 cTBopeHHS 3ac00iB, SIK1 «aaNTyBaJIUCS»
6 1o moTped KOXHOTO KOpHUCTyBaua, 3a0e3medyBajii MaKCUMaJbHY TEpPCOHAI3aIIIIo,
THAMBITyaTi3aI[if0 OCBITHBOT TPAEKTOPII.

I3 po3BUTKOM TEXHOJIOTIH, BEOMPOCTOPY 1 XMapHHUX OOYHMCIEHb MOKJIMBOCTI IIEpCcOHaNI3alli
Ta 3a0e3nmeueHHs aJalNTHBHOCTI 3HAYHO 3POCTAIOTh. X0Ya CyJYacHi aJalTHBHI CHCTEMH HaBYaHHS
me nepeOyBaloTh Yy TMPOIECi BUBYEHHS, BOHU IOCTYIIOBO PO3BUBAIOTHCS 1 BIPOBAKYIOTHCS B
MeJaroriyHy TMpakTHKy pi3HUX KpaiH cBity. [li cuctemu copsiMmoBaHi Ha 3a0e3MeueHHS
nepcoHatizamii HaBYaHHS MNUIAXOM JMHAMIYHOTO MPUCTOCYBaHHS (alanTyBaHHSA) JO pIBHSA Ta
TEMaTUKU OCBITHHOTO KYpCY, 10 OOYMOBIIOETHCS 3I0HOCTSIMU, 3HAHHSAMU 1 HAaBUUKAMHU OKPEMOTO
yuHs/cTyAeHTa. «BincaiiKoByoun», M0 caMe YYEHb/CTYAEHT 3HA€ Ta BMi€, CUCTEMa 3 BHCOKOIO
BIPOTIAHICTIO BHOYIOBYE IHAMBIAYyalbHY OCBITHIO TPA€KTOPIIO, IUIAHOMIPHO «HEPEMILIYIOUN»
Horo/ii BiL OJHOTO KOHTEHT-OJOKY 10 HACTYMHOTO, JOKH He OyIyTb AOCATHYTI IJIaHOBI
pe3ynbTaTH.

VY 3a3HaueHOMY KOHTEKCT1 3HAKOBOIO 1 3HaUymot0 € AocBia kommnanii Knewton (CILIA), sxa
po3pobusia OAHOWMEHHY IUIaTGOpPMY aJanTHBHOTO HaBYAHHS, IO Hapasl € 0e3MepeuyHuM JIIepOM
CBITY cepell aHaJOTIYHMX TuiatGopM. 3Ba)kalouyud HA Te, 10 MPAKTUYHHUH TOCBIiJ 3aCTOCYBAaHHS
aJanTUBHUX CHCTEM HaBYaHHS SK B YKpaiHi, Tak 1 y CBiTI 3arajJioM, € JIOCHTh HE3HAYHHM,
BOXKIIMBUM € PO3TJISA] TCOPETUYHHX OCHOB IIMX TEXHOJOTIH, KPUTHYHA OIlIHKA iXHIX IMepeBar i
HEJOJIKIB, a TAKOXK MEPCIIEKTUB YIPOBA/HKEHHS Ta BUKOPUCTAHHS.

AHaJIi3 OCTaHHIX HAYKOBMX [JIOCJiIKeHb. BUKOpHUCTaHHSA aJalTUBHUX MOXJIMBOCTEH
cydacHux IKT B ocBiri gocmimkeno y mparsax B. bonmaps, I1. bpycunoscekoro, HO. ByHTtypi,
T. HaBunenko, B. Jlem’snenka [1; 2], M. 3yesoi, H. Kanycrina, C. JlurBunoroi, B. [limBanoBO1
[3], M. TTontens [4], C. Ipuitmu, I1. ®enopyka, M. IlIumkinoi Ta iH.

Tak, cyrs pedopmyBaHHA cydacHOi OCBITM Ta OCHOBHI MNPUHIUIN €QEKTUBHOTO
(YHKIIIOHYBAaHHS aJalTHBHOI OCBITH, 3aCHOBaHO1 Ha 3acTocyBaHH1 HOBITHIX IKT, poskputa B
po6oti B. ITimBanoBoi [3]. ¥V mocmimkennsx B. [lem’sHeHKa BUCBITIEHO aKTyalbHI MUTaHHS
peaiizaiii aJanTUBHOTO HAaBUAHHS MIJISXOM CTBOPEHHSI OCBITHIX CEpBICIB HA CYYaCHHX XMapHHUX
mwiargopmax, po3riIHYTO KOHLENTYyalbHI MIIX0AN A0 peanizallii iHAUBiAyalbHIUX OCBITHIX MOTped
yUYHSl 32 TOPUHLIUIOM «OyIb-ie, Oyab-konu» [2], oOrpyHTOBaHO W PO3pOOJIEHO KOHIENTYalbHY
MOJIeNb aJalTUBHOT OCBITHBOI cHCTeMHU iH(OPMAILIHHOTO MPOCTOPY BIAKPUTOT OCBITM HAa OCHOBI
nocsarHeHb 1MdpoBoi iHAYCTpii Ta npuHIunax nodyaosu «CycminsctBa 5.0.» [1]. M. [lomens
JOCTIKyBalla Cy4aCHHM CTaH PO3BUTKY HAYKOBUX JOCIIKEHb MPOEKTYBAHHS aJaTUBHUX XMapo
opienToBaHux cucreMm [4]. II. @enopykoM [IOCHIKEHO PO3BUTOK CHUCTEMM IMCTAHIIMHOTO
HaBYaHHS y CBIiTI, Cy4acHi MpoOyieMH Teopii Ta METOJUKH KOHTPOJIO 3HaHb 13 BUKOPHUCTAHHSIM
IHTEeNeKTyalIbHUX BEOTEXHOIOTIH [5].

Teopis 1 mpakThka po3poOJeHHS Ta BUKOPUCTAHHS aJaNTHUBHUX CHUCTEM HaBYaHHS
JOCITIKYETHCS 3aKOPIOHHUMHE eKcriepTamu, cepen sikux: P. Brusilovsky [6], J. Ferreira, J. Jarrett
[7], J. Lee [8], M. Murray [9], K. Wauters [10], Oneto L. [11], F. Abel, Pugliese L. [12; 13],
T. Zimmer [14] Ta iH.
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JlocBix po3poOiieHHsT alalTHBHOTO MAacOBOTO BIAKPUTOTO OHJIAWH-KYypCy Ha 0a3i XMapHOi
apxirektypu Amazon Web Services npeacrasieno B npaiti N. Sonwalkar [15]. ¥V gocnimkenni [16]
PO3TIITHYTO 3MICT TMOHATTS aJaNTHBHUX TEXHOJIOTIH, MpOaHAi30BaHO TIOTEHINAl IXHBOTO
3aCTOCYBaHHSI B OCBITi, CXapakTepU30BaHO IH(QPACTPYKTYpY, HEOOXigHY JUIS YCHIIIHOTO
BIIPOBA/PKEHHS LIUX TEXHOJIOTIH To1m0. Y [17] po3riasHyTO OCHOBHI MOHSTTS, PO3KPUTO MOKIMBOCTI
BUKOPUCTaHHSA aJalTUBHUX TEXHOJOTIH TiJ Yac BHUBYCHHS AHTJIMCHKOI MOBH, MPEACTaBICHO
MOJKJIMBOCTI MIATOTOBKA W PO3BUTKY BUYMTENIB Ui €QEKTHBHOI pOOOTH 3 TEXHOJOTISIMH. Y
po6orti [18] mpoananizoBaHo €pEeKTHBHICTh 3aCTOCYBaHHS aJaNTHBHOI OCBITHROT matdgopmu Wiley
Plus ORION y npoueci BUB4EHHS (i3UKH, 3ICTABICHO PE3yIbTAaTH TECTYBaHHS CTYACHTIB 3acO0aMu
QIalITUBHOTO TECTy Ta 3BUYAWHOTO OJIAHKOBOTO (TamepoBoro) Tecty. Y [19] mpoanamizoBaHO
pe3yibTaTH EKCIEPUMEHTY 3 YIPOBA/DKEHHS aJallTUBHOTO (DYHKI[IOHATY B MAacOBUH BIIKPUTHI
onnatH-kypc (MOOC) na 6a3i edX. Yka3zaHo Ha mepeBaru, a TaKOXX Ha HEIOJIKH 3a3HAYEHOi
TEXHOJIOT'11, 1110 TOTPEOYIOTh JOOIPAI[IOBaHHS.

VY nocnimxkenHi [11] 3aificHeHo cipoOy HagaTH alallTUBHOCTI CUCTEMI YIIPaBIIIHHS HaBYaHHS
(LMS), ykmrovarodu aJanTHBHICTH JO IIUICH, CTApTOBOTO PIBHS 3HAHb, HIMBIIYalbHOTO CTHIIIO
HaBYAHHS, & TaKOXX JI0 AHAJOTIYHMX XapaKTEPUCTHK TPymu 3amisi eheKTHBHOI KOJIaObopaTUBHOL
pobotu. Y nocaimxenHi [20] mpeacTaBieHO pe3ylbTaTH OMUTYBAaHHS BUYHUTENIB IIOJI0 IXHBOTO
JIOCB1/ly BUKOPHUCTaHHS aJallTUBHUX TEXHOJOTIM y poOOTI 3 Y4HAMM 3 OCOOJMBUMHU HOTpedaMu,
ixHe Oa4eHHS MepeBar WX TEXHOJIOTIH Ta TepPEToH MOJI0 BIPOBAHKEHHS TOIIIO.

VY momepenHix mpaisix aBTopa O0yino BU3HAYEHO CYTHICTh aallTUBHUX CHUCTEM HaBYAaHHS Ha
ocHoBl IKT, craH iXHHOTO BHKOPHUCTAHHS Yy BITUYM3HSHUX 3aKJIaJax IMeaaroriaHoi ocsitu [21],
CXapaKTepHU30BaHO CydaCHl TEXHOJIOT1i, BUKOPUCTAHHS SKHX CIIpHs€ TepcoHami3alii OCBITHbOIO
cepenoBuINa [22], TOCTIIKEHO CyYaCHUM CTaH 1 NEPCIEKTHUBU BUKOPUCTAHHS XMapO OPIEHTOBAHUX
CHCTEM HaBYaHHS B IMATOTOBII BITYM3HIHUX Teaaroris [23].

[Topssn 13 muM To03a yBarow BITYM3HSHOI HAYKOBO1 CIUIBHOTH 3aJIMIIUBCSA aHaJI3
XapaKTEPUCTHK, TEOPETUYHUX 3acaj po3poOJeHHS, TepeBar, HEIOJIKIB Ta MPECICKTUB
BUKOpHUCTaHHS IaTdopmu amantuBHoro HaB4daHHs Knewton (CHIA), mo HUHI € Oe3mepedyHuM
JIZACPOM CBITY cepeli aHAJIOTIYHUX TUIaTPOPM.

Mera: mnpoaHami3yBaTH TEOPETHYHE MIATPYHTS TUIaTGOPMH aAJanTHBHOTO HaBYAHHS
Knewton, BU3HAUUTH TIepeBaru i NEPCIICKTUBH ii BAKOPUCTAHHS Y OCBITHHOMY MPOIIECI.

Buxkiaan ocHoBHoro wmarepiaay. Ilnardpopma Knewton, po3poOieHa 0JHOWMMEHHOIO
KOMIIaHI€l0, CTajla OJHIEI0 3 MEpIIUX aJanTUBHHUX OCBITHIX IIaTGOpM y CBIiTi. Y pe3yibTaTi
KPOITITKO TEOPETUYHOT i eMIIIpHUIHOi poOOTH Oy CTBOPEHI yHIBEpCAJIbHI aIrOpUTMH 300py Ta
aHaIi3y BIJOMOCTEH Mpo 1HAUBIAYaTIbHUN MIPOTPEC KOXKHOTO YUHS/CTYACHTA:

— cucreMa 300py JaHuX (HAKOMUYEHHS BIIOMOCTEM TMpPO 3HAHHS KOHKPETHOIO
YUHS/CTYJIEHTA);

— CHCTeMa BHUCHOBKIB (Ha OCHOBI HAaKONMMYEHHX TaHUX IMPO OCOOJMBOCTI Ta Mporpec
YUHSI/CTy/IEeHTa — YHECEHHS BIINOBIIHUX HAJIAIITYBaHb KOHTEHTY);

— cucreMa IepcoHamizallii (Ha OCHOBI BCIX OTPHMMaHHUX Ta MPOAHATI30BaHUX JTaHUX IPO
yuHsi/cTyieHTa — (OpMyBaHHS ONTUMAlbHOI CTparerii HaBYaHHs, AaHAIITUYHE
MIPOTHO3YBaHHS MOAJIBIINX YCIIXIB).

IIpu ubomy B cucremi Knewton 30epiratorbcs Bci BiTOMOCTI PO KOXKHOTO YYHS/CTyIEHTa
(K1 TeMH TPOIACHO, HA SKI TECTOBI MUTAHHS JaHO MPaBUIbHY/HEMPABWIbHY BiAMOBIIb, CKUIBKU
yacy JymMaB HaJ BIAMOBiLA0 Toulo). [lepconanizoBanuii THYYKHIl Kypc MUTTEBO pearye Ha KOXHY
Jit0, OOYMCIIOOYH, SIKI TeMHU ONAHOBaHI HEAOCTaTHBO. Tak, BimOyBaeThCs Maibke MUTTEBE
aZlanTyBaHHsS J10 piBHS 3HaHb 1 LiIel (y4HsS/CTyAeHTa), BUSABJIEHHS NMPOTAIUH Ta MPONOHYIOTHCS
HaHOUTBII ONTUMANTBHI KPOKH IIOJ0 YCYHEHHS 1X.

Komnanis Knewton He € po3poOHHKOM TOTOBHUX KypCiB, HATOMICTh 3a0e3neuye NisIbHICTh
mw1atgopmu, sKa MPOIMOHYE PO3POOHUKAM TE€BHI aITOPUTMH aJaNTyBaHHS OCBITHHOTO KOHTEHTY Ta
JI03BOJIIE CTBOPIOBATH THYYKI MEPCOHANi30BaHI KypcH. I[HIII mporpamMu MoHa MiAKIIOYATH 10
iatgpopmu Knewton 3a qonomoroto API.
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Teopernyne miaArpyHTs miaatdopmm agantTuBHoro HapyanHsa Knewton. besymoBHO, He
ICHy€ OJHAKOBHMX Y4YHIB/CTYIEHTIB — KOXXHAa OCOOHMCTICTh HABYAETHCS, CIpPUHMAE W 3aCBOIOE
TUIaKTUYHUN MaTepial y CBOEMY TEMIIi, BUXOSUHU 3 BIIACHOTO TOMEPEIHBOTO JAOCBIAY, ICUX IYHIX
0CcOo0JIIMBOCTEH (IOBUIHHOI yBaru, mam’siTi, IHTEICKTyaTbHIUX MOKIUBOCTEH, crieln(iKi MUCICHHSI,
TEMIIEPAMEHTY TOIIO) Ta iH. Y 3B’A3KY 3 IMM CTBOPEHHS YHIBEPCAILHOTO MPOTPAMHOTO 3ac00y, 110
3MATHAN MIBUJKO 1 SKICHO, Y PEKUMI PEeaJbHOTO Yacy «BiICIIIKOBYBAaTH» BCi Ii 0COOIMBOCTI Ta
HAJIGKHUM YMHOM «pearyBaTH», € HAaJ3BUYAHO CKIATHOIO 3aJadyero. 3HAYHOI0 Miporo po3polka
komnanii Knewton Habmusmnacs g0 ii po3B’si3aHHS HUISXOM 3allydeHHS HHU3KM MOJCIEH 1
migxoiB [24]. Po3risHeMo iX JeTanbHIIIE.

Teopis mecmosux 3asdans (Item Response Theory (IRT)). Ocuosna igest IRT nossirae B Tomy,
mo0K BUMIPSATH PIBEHb 3HAHb HE JIMIIE 3a KUIBKICTIO MPAaBHJIBHHUX BIiIIOBiNEH ydHs/CTyIeHTa, a i
CTYMeHeM CKIaAHOCTi iX. Hampuxman, y Tecti maemo 1 ckimamHe 3ammrtaHHs i 1 mpocte. 3a
TPAIUIIHHAM  IIX0J0M, SKIIO OOWIBa Y4YHI/CTYJEHTH TpPaBWIBHO BiAmoBum Ha 1 13
3alpONOHOBAHMUX 3alMTaHb (HEBAXIUBO, SKE Came), TO BOHH OTPUMYIOTH OJHAKOBY KUIBKICTP
6aniB. HaromicTh 3a TectoM, po3poOienuM 3a npuHuunamu IRT, Outbme OaniB oTpumae Toi
YUEHB/CTY/IEHT, AKHIl JaB INpaBWIbHY BINNOBIAL caMe Ha ckianHe 3anuTaHHd. IRT monemroe
pe3yIbTaTH YUHS/CTYICHTA, YPAXOBYIOUH PIBEHb CKIATHOCTI KOKHOTO 3allUTaHHS, a HE CYKYIHY
MPOAYKTUBHICTh ycboro TecTy. @aktuyno IRT — e komruiekc MeToiB, 1m0 JA03BOJISIIOTh OLIIHUTH
BIPOTIAHICTH MPABWJIBHUX BiANOBIAEH Ha 3aMUTaHHS P13HOI ckiagHocTl. OTxe, «HeiH(HOPMATUBHI»
3anmuTaHHs (110 HE NPUBOJATH JO AJEKBATHOTO PO3YMIHHS pealbHUX 3HAaHb YUHS/CTY/IEHTA)
3aBiJOMO BHITy9arOThCS 3 TECTY.

Imosipnicui epaghosi mooeni (Probabilistic Graphical Models (PGM). Ileii dpeiimBopk
OXOIUTIOE CTAaTUCTHYHI MeTomu (30Kpema, baecoBi Mepexi Ta MapKOBCHKI BHITQJKOBI IOJIA),
no3Boiisie Qaxisism Data Science koayBaTH Ta MaHINYJIIOBaTH pPO3MOJUIAMH HMOBIPHOCTEH y
0araToBUMIPHUX MPOCTOPAX, IO MICTATh COTHI M THCSY1 3MIHHUX. [HIIIMMU cnoBamu, miaxinx PGM
JTa€ MOYKJIMBICTh aHaiTHKaM Knewton OyayBaTu CKiIaJH1 MOJEINI 32 OMHUM €(PEKTOM, OB’ I3yH0UH
0arato BUIIB OCBITHBOI MISUTBHOCTI, IO 3/IHCHIOETHCS KOPHUCTYBadyaMu IUIAaTGOPMH, 3 OIIHKAMH,
KOPUCHUMH JJIsl TTOAAJIBIIOTO (JOPMYBaHHS peKOMEHalliid. 3acCTOCYBaHHS LIbOTO MIAXOAY 03BOJISIE
maaTtdhopMi HA OCHOBI MaTepiaiy, IO BXXE€ ONAHOBAHWW yYHEM/CTYIACHTOM, BHU3HAYWTH, SKi
HACTYMHI TEMHU YW PO3AUTH BiH/BOHA TOTOBHMM ONMaHOBYBaTH. Hampukiaza, sIKIIO BXKE OIMMAHOBAHO
TeMy 3BuUYaiiHMX napoOiB, Knewton Moke «3ampomoHyBaTW» A0 BHUBUEHHS TeMy 3 JAECATKOBHUX
npoOiB Ta 1H. BusABIEHHS TaKoro pojay CHIBBIIHONIEHb J03BOJIsi€ TUIATGOpPMI TOCTIHHO
BJIOCKOHAJIIOBATH PEKOMEHIAIT 1151 KOPUCTYBAYiB.

lepapxiuna acnomepayitina kiacmepuszayis oanux (Hierarchical agglomerative clustering) —
116 METOJMKa aHali3y, CIpsSMOBaHa Ha MOOYIOBY i€papXii uu CTpyKTypu kiactepiB. ¥ Knewton
BOHA 3aCTOCOBYETHCS JIsi BHSIBICHHS IMPUXOBAHUX CTPYKTYp Y BEIMKHUX Tpymax Ta MoOynoBU
QITOPUTMIB, 110 BU3HAYAIOTh, SKKM YHHOM TOTPIOHO TpyNyBaTH KOPUCTYBadiB (y4HIB/CTYIEHTIB),
3a SKUMU O3HaKaMu. Hampukman, 3a piBHEM CKIAJHOCTI Marepialy, Haj SKAM 3apa3 BOHHU
MPAIIOI0Th, YH iH. [24]

3acoom Knewton paas mepconasizamii HaBuyaHHsi. Pexomenpanii, mo GopMyroThCs
aIalITUBHOIO TJIATQOPMOIO B MPOLIECI MPOXOPKEHHS KypCy KOpPUCTyBaueM (sIKI TEMAaTUKH BXKe
3aCBO€HI, HaJ SKUMH TIOTPIOHO JOJATKOBO TOMpAIIOBAaTH Ta 1H.), € TIEPCOHAII30BAaHUMH,
YPaxoOBYIOTh HAJIIMPOKUN CIEKTP OCOOIMBOCTEH Ta JIOCBIAY KOXHOTO OKPEMOTO YUHS/CTYAEHTA.
Jlnia 3abe3nedeHHsT MaKCHMallbHOT MepcoHalizalii po3poOHUKH 3aCTOCOBYIOTH HHM3KY METOJUK,
cepen SAKMX: Tpad 3HaHb, NOCTIMHE MIAKPIUICHHA, KPUBI HaBYaHHS, HaBUYAIbHUN NpodiIb
YUHSI/CTY/I€HTa, MEPEXKHUH eeKT.

I'pag 3nane (Knowledge graph). Yci ocBiTHI Kypcu, po3MimieHi Ha miaTgopmi Knewton,
MOB’s13aH1 MDK CcO0O0 yepe3 rpa¢ 3HaHb — MDKIUCHMIUIIHApPHY 0a3y 3HaHb. Pexomenpanii, 1o
¢dopmyroTeest Knewton, cnpsMOBYIOTh KOXHOTO Y4YHS/CTYJEHTa /10 IEBHUX «IIYHKTiB» rpady
MEPCOHATI30BaHUM Ta YacTO MDKAWUCHUIUTIHAPHUM IUIIXOM, YPaXOBYIOUH, IO KOPHCTYBaud YxKe
3aCBOIB, MOCTYMNOBO 3 KOXHHMM KPOKOM HAOJNMXKalOud 1O JOCSTHEHHS MOINEPeIHbO BU3HAYCHUX
nitei HaB4aHHA. YuM OaraTie 3MICTOBE HAallOBHEHHS MEBHOIO Kypcy, po3MimieHoro B Knewton,
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TUM OUIbINOT ajanTUBHOCTI Big HaOyBae. Jlo mpukiamy, Ha puc. | Bi3yali30BHO iHIMBiAyalbHI
TPAEKTOPIi MPOXOJHKEHHS OJHOTO W TOrO X Kypcy ABOMa pi3HMMHU cTyaeHTamu. ['pad 3HaHDB
YMOJKJIMBIIIOE TOMEPETHBO «BIJCIIIIKOBYBATH» B3a€MO3B’SI3KH MDK 3aCBOECHHUMH 1 HE3aCBOEHHMH
MOHATTSAMH JUISI KOXKHOTO KopucTyBaya. Omxe, Knewton nae MOXIHUBICTD «IIPOBECTH» KOKHOTO
KOPHUCTYBa4a HAMOUIBII ONTUMAJIBHAM TIEPCOHANI30BAHUM IIIJITXOM, MHHAIOUM BXKE 3aCBOEHI
3MICTOB1 PO3JILIH Ta 3BEPTAIOYMCH JIO 1€ HE BUBYCHUX 1 T. iH.

Lauren William

Equations and expressions Ratios and proportions B Equations and expressions Ratios and proportions
B Sstatistics and probability B Geometry . Statistics and probability . Geometry
. Algebra The number system . Algebra The number system

Functions Functions

Puc. 1. Inousioyanvni mpaexmopii npoxooicenHsi 00H020 KypCy 080Ma CMYOeHmMamu
Ha naamgopmi adanmuernoeo Haguanus Knewton

Ilocmivine niokpinnenns. TpamunidHuii METOH 3aydyBaHHsS, a00 «3yOpiHHS», BUMarae Bif
YYHIB/CTY/ICHTIB TIOCTIHHOTO OMAHOBYBaHHS HOBUX 3HAaHb Y KOPOTKI MPOMDKKHM 4dacy. HaromicTs
METO/I TIOCTIHHOTO MiAKPIMJIECHHS 3yMOBIIIOE TTOCTYIIOBE «HAPOIIYBAHHS» HOBUX BITJOMOCTEH Ha BXKE
BIIOMI MOHATTS. [HIIMMH cjOBamMH, OJHOYACHO 3 YBEJIEHHSM HOBUX KOHIICTIIH BiIOYBa€ThCS
MIIKPIMJICHHST (TIOBTOPEHHS) TIONEPEIHhO BHUBUCHUX, HOBHM Marepiayl BBOJUTHCS TOCTYIOBO,
«YIUTITAIOUUChY y paHinie onaHoBaHui. L{ei mpoiiec TpuBae A0BIIIe, HOK 3BUYAiiHE 3aydyBaHHs, ajie
MPU3BOJUTH J0 KPAIIOTro M TpUBATIIIOro eheKTy — HOBI 3HAHHS 3aCBOIOIOTHCS OUTBII YCB1IOMIIEHO
Ta TIIMO0KO.

Kpuei nasuanna (Learning curves). JIpuryn Knewton, mo BimmoBimae 3a (opMyBaHHS
pEeKOMEH/Ialliid, BUSBJISE Ta BPAaxOBYE CHUTYallil, KOJHM piBEHb 3J00yTHX 3HaHb Y4YHs/CTYyJICHTa
MOYMHAE 3HIDKYBaTUCS (Hampukian, depe3 3a0yBanHs). HamuxwayBmmch pobortoro ['epmanHa
EbGanrayca (Hermann Ebbinghaus) mono 30epexeHHs mam’siTi Ta KpPUBUX HaBuYaHHA, (axiBIii
Knewton BUKOPHCTOBYBAIM KPHUBi €KCIIOHEHI[IAIbHOTO 3POCTAHHS Ta CHAJaHHS U MOJCITIOBAHHS
3MIH y 3HaHHSIX YYHIB/CTYIEHTIB Ta 3a0yBaHHIi iX. Lli KpHBi perymOOThCS TaKOK MEPEeayMOBOIO:
KOKHOTO pa3dy, KOJIHM YYHI/CTYJICHTH BHBYAIOTh MEBHY TEMYy, IUIaTGopMa HapajieibHO MOCTIHHO
BUNPOOOBYE iX 3 1i€i TeMH, MPONOHYIOUM BIAMOBIAHI 3aBAaHHs. B iHIIOMY X BHMAIKy 3400yTi
3HaHHS OyAyTh MOCTYIOBO 3a0yBarucs. I[HTerpyrouu 3a3HaueHy KpuBYy B IBUTYH Knewton,
wiargopma Moxke (IKCyBaTH, SIKUM YHMHOM PIBEHb 3HAaHb YYHS/CTYACHTA 3pPOCTA€ 1 3MEHIIYETHCS
3aJIe)KHO Bi TOTO, SK 1 KOJHM BIH/BOHA IIPOCYBAETHCS» JO 3MICTY. 3peUIToOro, 1€l Mmpolec, Mo €
MOCTIMHUM, HENEPEPBHUM, CTBOPIOE YMOBH, 3a SKHUX TUIaT(opMa MOXKe OMEPaTUBHO pearyBaTu Ta
HaJIeKHUM YHHOM BUOY/IOBYBATH TPAEKTOPIIO YUHS/CTY/I€HTA Y MIpy BUBUYEHHS KYpCY.

Hasuanenuti  npogine  yunslcmyoenma (Student learning profile). Icuye MosxuBicTh
MIATPUMKH MOCTITHO OHOBIIFOBAHOTO OCBITHHOTO MPOQLII0, 10 MICTUTH IH(POPMAILil0 PO OCBITHIO
TpaeKkTOpito yuHst/cTyaeHTa, ioro/ii 3100yTi 3HAHHS, CUIIBHI 1 CIa0Ki CTOPOHU BITHOCHO 3aCBOEHHS
Mmatepiany Ttomo. IIpodins mporpecye y Mipy TOro, HacKUIbKM JIOBrO KOPUCTYBau IpaLIOE 3
Knewton. YuMm noBuie i yacTiiie y4eHb/CTYJIEHT BUKOPUCTOBYE IIaT(GOpMy, TUM OLIbIIE JAHUX
BOHA HAKOMHYYeE 1 TUM TOYHIIIIE TAPTeTye HABYAIbHUI MaTepia.
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Mepeoswcnuii  egpexm (Network effects). YUum Oinblie y4HIB/CTYAEHTIB BUKOPUCTOBYIOTH
wiarpopmy Knewton, TUM BOHA CTa€ MOTYKHIIIOKO, 3 SIBISIOTHCSA OUThII (iTirpaHHi 3B’SI3KH MDK
3MICTOM 1 IOHATTSIMH, @ PEKOMEHAIlii CTalOTh OUTBII TOYHUMH. J{JIs1 KOXKHOTO YUHS/CTYJCHTA, SIKH
BHBYAE OKpEMeE MOHATTS, Mmiaar(opMa «3HAXOAUTHY BEIUKY CYKYIHICTh CXOXHX YYHIB/CTYJICHTIB
(BiJ COTEHB 1 TUCSAY 10 MUTLHOHIB), K1 I1€ MOHSATTS BXKe BUBYIIN. Jlani miargopma «aHai3ye», XTO
3 IHIIMX KOPUCTYBAdiB BMKOHAB 3aBJaHHS HaWKpalle, i Ha OCHOBI I[bOTO BHOYIOBYE HAWO LIbII
ONTUMAIILHUH 1 e(EKTUBHUI IepCOHANI30BaHMNA NIUISIX. MepekeBi e()eKTH € MPUPOTHIUM HACITIIKOM
rpada Ta iH. Momenel 1 minxonis, ski Knewton BukopucToBye sl GOpMyBaHHS PEKOMEHAIIIN.
BinnoBins y4Hsi/CTyqeHTa Ha KOKHE 3aIIUTAHHS € JIMIIE KPUXITHUM 3aIHCOM Y HIMPOKOMY MAacHUBi
JAHWX, ajie, KOJIM BiH TOIIUPIOETHCS 110 BCI CHCTEMI Ta CIPUHMAETHCS B KOHTEKCTI, 3HAYCHHS ITI€T
iH(OopMaii Ha3BUYAITHO TOCHITIOETHCA [24].

OTtxe, Tutatdopma amanTuBHOTO HaBuaHHS Knewton 3abesnedye HemepepBHY aTalTHBHICTD
(continuous adaptivity), TOCTIHHO HAaKOMMWYYIOYM JIaH1 MPO KOXKHOTO YUHS/CTYACHTAa Ta HAJIEKHUM
YMHOM BUOYAOBYIOUM IHAMBIAYalIbHY TPAEKTOPI0 HaBYaHHS, (JOPMYIOUM BIJNOBIIHI pEeKOMEH Al
B PEXXHMMI PEaJIbHOTO Yacy.

Knewton y ocBiTHBOMY KJIaci. AfanTuBHE OHJIAlH-HABYaHHS Ja€ MOKIMBICTb peai3yBaTH
OCBITHIA mpouec y MmacmraboBanuii cnocid. Jlo mpuknany, mporpama «Math Readinessy» Bifg
Knewton cTBOproe KkepoBaHe cepeloBHILE, Yy SKOMY MEAaroriyHuil BIUIMB (IHCTPYKTYBaHHS)
ONTHUMI3YETHCS TIJ] Yac 3aHATH 1]l KOXKHOTO CTYJIeHTa, 3a0e3Meuyroun 0COOMCTI NUISIXA HaBYaHHS
IUIIXOM TOCTIHHOTO OIHIOBaHHS 1HJAWBIAYaJdbHOTO MPOTpecy Ta, 3aJIeKHO BiA pe3yibTariB,
BIINOBIAHUX alalTUBHUX 3aXO0JIB. YPOKH CKIIaJalOThCS 3 BIIEOPOJIMKIB, 10OOPY MIAPYYHHUKIB Y
Mepexi [HTepHeT, YpOKIB-BIKTOpPHUH. Y MIpy MPOXOKEHHS KypCy CTYAEHTH <«3apoOJsioTh»
BIIMOBI/IHI Bim3HaKkK («3HAYKW»). 3a pe3ynbTaTaMu poOoTH 3 mporpamoro «Math Readiness» Bin
Knewton, y ¢opmi 3MmimiaHoro HaBuaHHS, A0 SKOro Oyjo 3aJydeHO NOHaJX 2 TUC. CTYIEHTIB-
MateMatukiB (Api3oHchkuil aepxkaBHuil yHiBepcuteT, CIIIA), ycraHOBII€HO, 1O 30UTBIIHIIACS
YyacTKa CTYAEHTIB, SIKI yCHIIIHO 3aBepurid kypc (3 64 % nmo 75 %), npu ubomy 45 % 3 HuUX
3aBEepINMIM paHIlle 3alUIaHOBAHOTO TepMiHy. YacTka THUX, XTO HE€ 3aBEpIIMB HABYaHH,
3meHmmiacs 3 16% mo 7% [25].

CBoi morsau Ha Oprafizallito HaB4aHHs 3 BUKOPUCTAHHAM IiaTdopmu Knewton BUCIOBITIOE
BHKJIagad Toro x yHiBepcuteTy Ipen bmaym (Irene Bloom). Ha ii mepexkoHanHs, quHamika B
ayIuTopil 3MIHWIACS Ha Kpalle, CTYICHTH 3HaYHy YaCTUHY 3aHATTS MPOBOIATH B poOOTI 3 TPYIIOIO,
00rOBOPIOIOYH 1 MOSICHIOIOYM OJMH OJHOMY HaBUYaJbHUW Marepian. bulblricTe 4yacy pi3Hi Tpynu
IPALIOIOTh HAJ PI3HUMHU INUTaHHSIMH, L0 CIOYaTKYy MOXKE BHUKJIMKATU IE€BHE 30€HTEXKEHHS Y
BHKJIa/Iaua, SIKMA 3BUK, IO BCI CTYJAEHTH MalOTh IepeOyBaTh NPHOIW3HO HA OJHOMY Iabii
KOMIIETEHTHOCTI. AJle OCKUTBbKU KOXKHHUW CTYACHT IMPAIlO€ y BJACHOMY TEMIII 1 32 1HIUBi1AyaIbHOIO
TPAEKTOPIIO, JIOBOJAUTHCA 3a0e3medyBaTH I1X CympoBim 3 Ti€i TOYKH, J€ caM€ BOHHU
nepedyBaroTh [24].

IlepeBarn Knewton pJsi cryaeHTiB. AnantuBHe HaBuaHHS 3 Knewton crpusie kpamomy
3aJy4eHHIO CTYJIEHTIB 3a pPaxyHOK 3MEHIICHHA JAucKoMdopTy Ta (pycTpanii, 3a0X04eHHS
MPOIYKTUBHUX 3BUYOK JIO HABYAHHSI, MiABUIICHHS BIIEBHEHOCTI B COOI.

Mummeeuii «giodex». 3aBASIKM MUTTEBOMY 3BOPOTHOMY 3B'I3KY CTYAECHTH MOXYTh ILIBHUKO
CaMOKOpPHUTYBATHCS, HE BTpadaroud (oKyca 3 OCBITHBOI JiHII 1 HE IOMYCKAIOUM IMPOTAIHH,
HIBU/IIE i e(peKTUBHIIIE ONTAaHOBYBATH 3MICTOB1 OJIOKH.

Konabopayis. AnantuBHa cucTeMa 3aTHa MOKPALIUTH 3ay4eHICTh CTYIEHTIB Y I'PYIOBY
B3aEMOJII0, KoJabopailito, CIIBIpAIio, I0Jal0Yd COILIaTbHUI KOMIIOHEHT B OCBITHI MpoIiec.
Hanpuknan, nporpama «Math Readiness» mnpomnonye iHdopmaliiiHy mnaHenab, IO J03BOJISE
nejlaroraM rpynyBaTu CTYAEHTIB, sIK1 IPALIOI0Th HAJ MOAI0HUM MaTepiaoM.

T'etimigpixayisn. HeoOMexeHa KUTBKICTh CIpo0 AEMOHCTpallii CBOiX HaBUYOK, 0OMIPKOBYBaHHS
CBOIX KpOKIB Ta MOXJIUBICTh OTPUMAaHHS MMIBUAKOTO (igdeky (3BOPOTHOrO 3B’SI3Ky) POOUTH
aJlalTHBHY CUCTEMY MOJIOHOIO O KOMIT'IOTEPHHUX Irop. AJanTHUBHI KYpCH 3[aTHI «yTPUMYBATH»
YUYHIB/CTY/IGHTIB y «IIOTOKOBOMY» IrpOBOMY CTaHi, IOCTYIIOBO HapoOUIYIOYM pPiBHI CKJIaJHOCTI,
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AHAJIOTIYHO PIBHSAM CKJIAJHOCTI B KOMIT'IOTepHUX irpax. Lli Ta iHmI irpoBi €IeMEHTH MOXKHA
BJIOCKOHAJIIOBATH, 100 MOTIMOUTH reiiMiiKoBaHUM OCBIJ] YUaCHUKIB.

IlepeBarn Knewton ais neaaroriB. AnantuBHe HaBuaHHS 3 Knewton gopmye y BUnTeNiB
YSBIICHHS TIPO MPOIIEC HABYAHHS 3 MOTIISAAY €PEeKTUBHOCTI, 3JIy4€HOCTI B MPOLIEC, MIITHOCTI 3HAHb.
[Tnardopma 3abe3neuye THYUKICTh 3aCTOCYBaHHS, MOXKJIMBICTh MPOCIIAKOBYBAaTH 3aKOHOMIPHOCTI
TISTTBHOCTI Ta TPOTPECYBAHHS/BIICTaBaHHSA SK KJacy 3arajoM, Tak 1 KOXHOTO Y4YHS/CTyAeHTa
30KpeMa.

3aooeonenns piznomanimuux nompe6 yunis/cmyoenmie. CyqdacHi BUATENI Ta aAMIHICTpaTOPU
IIKUT CTHKAIOTHCS 3 Jiefai OUTBIIOI0 PI3HOMAHITHICTIO YYHIB/CTYIEHTIB (ITOJILTIHTBI3M, Tpo0IeMu 3
KOHIICHTPAIIEI0 YBard TOIIO). binbia pi3HOMaHITHICTh 03HAYa€ OUIBITY KUTBKICTh MOTPEO, K1 i
ypaxoByBaTH. AJanTuBHE HaBYaHHA 3 Knewton 1ae MOMXIMBICTH IeAaroram 3aJ0BOJBHITH
noTpebM pi3HUX y4uHIB/CTyAeHTIB. [lnardopma Moke BUSBUTH, 11O yU€Hb, KU Mae€, HANpUKIA,
MpoOJIeMH 3 MaTeMaTUKOIO, Ma€ iX yepe3 mpoOIeMu 3 YUTaHHSAM. Y Takomy pasi rardgopma Oyne
HaIpaBJIATH YYHS/CTyJIeHTa Ha BIIMOBIIHUNA MaTepiajl Ta MPONOHYBATH PEKOMEH Iallli Ie1arory.

Monimopune npoepecy yinoco xknacy. ladopmaitiiina nanens (Hanpukian, y nporpami «Math
Readiness» Bim Knewton) 3a0e3medye MOMXIHMBICTH OIIHUTH MPOTPEC YChOTO  KJjacy.
BuxopuctoBytour 10 iH(opmaliliHy MaHeb, MeJaroru TakoXX MOXKYTb 0auMTH, SIK HABYAIOTHCS
YUHI/CTY/IEHTU B OKpEMHUX NpPEAMETHUX cepax, K1 CErMEHTH MaTepiajly € HalOuIblI 1 HaliMEeHII
ckiagHuMu Tomto. Ilicist KiIbKOX POKIB BHKIAJaHHS TOrO CaMOro Kypcy BHKIIajadl 3MOXKYTb
MOPIBHIOBATH JaH1 3 POKY B PIK.

Monimopune npoepecy okpemoeo yuus/cmyoenma. Iadopmarriiina naHens nporpamu «Math
Readiness» Bim Knewton TakoX J03BOJISiE JI€TANbHO BHUBYATH POOOTY KOXKHOTO Y4Hs (Horo
iHTepdeiic) y cuctemi: pe3ylnbTaTd CKIAJaHHs ICIUTIB, PO3JUIH, 110 BA)KKO 3aCBOIOIOTHCS TOILO.
BuxopucToByrouH aHaNITUKY IUIaTGOPMH, MOKHA MOHITOPUTH «IIPOOJIIEMHD» BIPI3KU B 3aCBOEHHI
OCBITHBOI 1H(pOpMaIlii Ta BUacHO KoperyBaTH iX. Lle 103BoJisse BUNTEISAM 3amMo0IraTi mporajuHaM,
Kpalle po3yMiTH IXHIH 3MICT, yTOCKOHAIIOBATH MEJAarOTTYHUI TIPOIIEC i3 POKY B PiK.

Yoockonanenns smicmy oceimuix npoepam. Iadopmariiitna nanenr B Knewton mo3Bossie
Mearory BUMIPIOBaTH €(EKTUBHICTh OCBITHBOTO KOHTEHTY, BU3HAUaTH CUJIBHI Ta CJIa0Kl acTeKTH
OCBITHIX mporpaM. lle 3abe3neuye HemepepBHE BIOCKOHAJICHHS 3MICTY OCBITHIX TIIpoTpam,
3amoOiraHHsT TOMY, IO YYHI/CTYyIEHTH CTHKAIOThCA 13 3acTtapuiuiMu  abo HeePEeKTUBHUMU
MarepiagamH.

Pexomenaanii moao po3podku aganTuBHOrO Kypcy Ha 0a3i Knewton (Ha nmpukiaani
nporpamu Alta). JloriuibHO 3ramaty, mo Knewton He € po3poOHMKOM TOTOBUX KYpCiB, HATOMICTh
3abe3nevye NisUIbHICTh MIaTGOPMH, SKa MPOTOHYE PO3POOHMKAM IIE€BHI AJITOPUTMH aJlalTyBaHHS
OCBITHBOT'O KOHTEHTY Ta JI03BOJISIE CTBOPIOBATH THYUKI epcoHalizoBaHi Kypcu. [Ipononyemo nesiki
peKOMeHIallii 3 po3po0OKHU aalTHBHOTO Kypcy B mporpami Alta Ha 6a3i margopmu Knewton [26]:

- Y CUCTEMI CKacyBaTH OOpaHHS IUICH HaBYaHHS, 110 HE BIAMOBIAAIOTH LUIAM KYypCY;

- HaJIAIITyBaTH OCBITHI LTI 0 KOXKHOTO 3aBaaHHs B Alta, mo6 ykmrouatu nuimie Ti, sSKi
BIJIOBIIaI0Th 3aIlJIAHOBAHUM pe3ylibTaTaM HaBYaHHS a00 LUISIM KypCY;

- PO3paxoBYBaTH 4Yac — CKUIbKM 4Yacy BIJBOJUTHCA Ha KOXKHE 3aBJIaHHS, 1 MJIaHYBaTH KYpC,
BUXOJITYM 3 IIbOTO. Y cepeIHbOMY 3aBAaHHA B Alta 3aiimae 6nusbko 25-40 xB.;

- pOo3MilllyBaTH 3aBJaHHs 13 3a3HAYCHHSIM TEPMIHIB BUKOHAHHS iX MPOTAroM cemectpy. Lle
JIOTIOMOKE YYHSIM/CTYJIEHTaM KepyBaTH CBOIM YacOM Ta 3aBEpPUINTH BUKOHAHHS B OUIBII 3pyYHHIA
Ta e(peKTUBHHH CIIOCIO;

- JOUUIBHO TOEAHYBaTH QJalTUBHI 3aBJaHHS 3 PI3HUMHU BHJAMHU OI[IHIOBaHHSI —
HEaJanTUBHUM (HAmp., BIKTOpUHAMH) Ta aJalTUBHUM (HAmp., TECTyBaHHS), 0 MPHU3BOJAUTH JIO
KpalluX pe3yibTaris;

- TIepe]l MOYaTKOM 3aHATh BAKIJIMBO MOSICHUTH YYHSM/CTYAEHTaM, SIK1 3BUKJIM A0 JIHIHHOTO
OLIIHIOBAaHHS, CYTHICTh aJJallTUBHOCTI.

Mopeai norenuiiinoro 3acrocyBanusi miuargopmun Knewton. 3actocyBanHs miuatgopmu
Knewton MoxnuBe K MiATPUMKA CTalliOHAPHOTO, AMCTAHIIHHOTO Ta/ab0 3MIIIAHOTO HAaBUYAHHSI.
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Po3yminHs 0a30BUX MOJENIel TOTIOMOXE YUHSIM/CTyIeHTaM, OaThKaM MiAroTyBaTUCS BiIIOBITHUM
YHHOM:
- Mojenb «Biu-Ha-Biu» (face-to-face) — memaror Bukiagae OUIBIIY YAaCTHHY OCBITHBOT
nporpamu. OHJIAHiH HaBYaHHS NPOXOJUTH €MI30JAWYHO SK JAONOBHEHHS 10 OCHOBHOI ayAMTOPHOT
poboTH;
- MOJIENb «poTalis» (rotation) — y pamMKax IEBHOTO OCBITHROTO KypCy Y4HI/CTYICHTH
YepenyoTh ayJUTOPHE Ha OHJIAfH-HABYaHHS 32 BCTAHOBJICHUM Trpadikom. Ilpu mpomy min yac
CaMOCTIHHOT BiIJAJICHOT pOOOTH HA/TA€THCS KOHCYIHTATUBHA MIATPUMKA BHKIJIAa4a;
- Mozienb «THY4KiTEY (flex) — mmardopma 3abe3nedye OLTBITY YAaCTHHY OCBITHBOT MPOTPaMHU
oHJaiH. Bukiagadi HamawTh HAa Miclli HEOOXIIHY MIATPUMKY 3a JOTIOMOTOI0 iHIUBIZYaIIEHOTO
HaBYaHHS a00 HEBEJMKHX IPYIIOBUX 3aHATH;
- MOJIeTTh «OHJIaH-Tabopatopiss» (online Lab) — nucuumiiHa BUBYAETHCS B YMOBAX OHJIANMH
HaBYaHHs, ajie¢ HE BiAJajaeHo, a Ha 0a3l 3aKjiagy OCBITU (HAMpHUKIAA, Y KOMIT IOTEPHOMY Kiaci),
YepryloUyuch 3 ayTUTOPHOIO POOOTOIO;
- mogenb «self-blend» — yuHI/CTyneHTHM mNpoOXoAATh JUCTAHLINHI OHJIAMH-KypcH, 1100
JOTIOBHUTH TPAJUIIAHY OCBITHIO MPOTpaMy 3akjajy 3arajbHOi CEpEeIHbOI OCBITH (CaMOCTIHHO
noOUparoTh KypCH, J0JIaTKOBI 10 OCHOBHUX, Harnpukian, MOOC).
- MOJIeNIb «OHJIaH-KOopucTyBau» («online driver») — HaBYaHHS NEPEBAXKHO NPOXOIUTH B
PEXHUM1 OHJIAMH, 3 BUKOPUCTAHHSIM EJEKTPOHHUX OCBITHIX pecypciB. Bzaemonis 3 BukiIagauamu
MIPOXOJIUTh MEPIOINYHO B PEKUMI OHJIAWH-KOHCYIIbTAIIIH.
BucnoBkun. Ormxe, Knewton — 1me 3pyyna mmatdopma 3 IHTYITHBHUM IHTEpdeiicom,
MPEKPACHOIO0 103a0UIITI W MOTYKHUM JIBUTYHOM, IO 3a0e3MedyloTh HaAliHy MIATPUMKY
aJIaTHBHOTO HABYAHHSL.
o 3aeanvHux nepesaz i BAKOPUCTAHHS 3apaXOBY€EMO:
— TPOCTHH, IHTYITUBHUH 1HTEep(]Eiic, 3pO3yMUTHH 1 JITAM, 1 TOPO CITUM;
— JIETKICTh BUKOPUCTAHHSA (y CEPeAHHOMY CTBOPEHHS OJHOTO IOHITA 13 3aBJIaHHSAMH 3aiiMae
OJIU3BKO 5 XB.);

— edexTuBHE POopMyBaHHS ¥ 3aKPIJICHHS HABHYOK 3 TUCIUILUIIHY;

— HaJIIMHUW I1HCTPYMEHT Yy MIATPUMII CTaIiOHAPHOTO, AUCTAHIIIMHOTO W 3MIIMIaHOTO
HaBYaHHS;

— aJanTUBHUU IHCTPYMEHT, IO «IIJAIITOBYETHCS» IMiJ KOXKHOIO KOPHUCTyBaya 3aJIEKHO
BiJl HOTO IHAMBITyAIbHUX OCOOJMBOCTEH 1 OCBITHBOTO MTPOTPECY.

[Topsia 13 HU3KOIO TIEpeBar BapTo 3BaKaTH 1 HA TIEBH1 HeOOliKU.

— oOMexeHui HaOlp HABHUX TE€M JUIsl BABYCHHSI I TECTYBaHHSI, OCKUIbKU iXHE HAIOBHEHHS

noTpedye 3HAYHUX PECYPCIB, Y T.4. YACOBHUX;
— HAlOBHEHHS KOHTEHTY, TEXHIYHa MIATPUMKAa Ta 1H. 3AIACHIOETHCS BHKIIOUHO
AHTIIHCHKOI0 MOBOIO 1 HAHOIMKYMM 4acoM TEPeKIIal Ha 1HIII MOBH HE TIepe10avyeHo;

— TIOTEHIlIfHA MOJKJIMBICTh IOSIBM TEBHUX OariB, 3001B, OCKuUIbKK Tutargopma Knewton
MOCTIHHO PO3BHBAETHCS, JOOMPAILOBYETHCS I TECTYETHCS,

— BapTiCTh, 3aBHCOKA JJIl OKPEMHX BEPCTB HaceleHHA. Jlo mpuKiaay, CTAHOM Ha CEepIeHb
2020 p. icHYIOTh Taki IUTAHU OTUIATH 3 PO3PAXYHKY Ha OAHOrO yuHs/crymenrta: 9.95 $ (1
Micsip), 39.95 $ (1 cemectp), 79.95 $ (1m0 2 pokiB).

AnantuBHi cucteMd W 1IaTOpMHU  Hapasli PO3BUBAIOTHCSA, IMOCTYIOBO 3/100yBaro4u
MPUXWIBHICTh KOpPHUCTYBadiB. Taki cucTeMu Kpaiie i HIBUAILIEC HAJIAITOBYIOTHCS, BIAKPUTI JO
Moau(iKariif. ATrOpUTMH, 110 B HUX 3aKJIafIeH], 00pOOIIAIOTh PEe3y/IbTaTH KOKHOTO YUHS/CTyICHTa
B PEKUMI PEaJIbHOTO Yacy il 3alleHO BiJ] IIbOIO KOPUTYIOTh 3MICT, TEMI Ta iH., L0 3PEIITOO
CIIpUsi€ epcoHai3allii HaBYaHHs, NOOY0B1 €PEeKTUBHUX 1HIUBITyabHUX OCBITHIX TPAEKTOPIH.

VY mojanblIOMy IUIAHYEMO PO3pPOOMTH peKOMEHAallli Uil BITUM3HSHUX IMENaroriB I[oJo
CTBOPEHHS OCBITHIX KypciB Ha 6a3i miuardopmu Knewton.
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ANALYTICAL REVIEW OF KNEWTON AS A PLATFORM FOR
PERSONALIZATION OF LEARNING CONTENT

The article analyzes the theoretical basis of Knewton adaptive learning platform, identifies the
benefits and prospects for its use in the educational process.

The Knewton platform, developed by the company of the same name (USA), became one of
the first adaptive learning platforms in the world and is now the undisputed world leader in this
context. It provides continuous adaptability, constantly accumulating data about each student and
properly building an individual learning trajectory, forming appropriate recommendations in real
time. Knewton itself does not develop ready-made courses, but instead provides a platform that
offers developers certain algorithms for adapting educational content.

The theoretical basis of the Knewton platform is a number of models and approaches,
including: item response theory, probabilistic graphical models, hierarchical agglomerative
clustering.

Among the Knewton tools that provide personalization of learning, we consider such as
knowledge graph, constant reinforcement, learning curves, student learning profile, network effects.

The main advantages of Knewton for students include: instant "feedback", collaboration,
gamification. The advantages for teachers are meeting the various needs of students, monitoring the
progress of the whole class, monitoring the progress of an individual student, improving the content
of educational programs.

General recommendations for the development of an adaptive course based on Knewton (on
the example of the Alta) are given. The models of potential application of the Knewton platform are
characterized: "face to face", "rotation", "flex", "online laboratory"”, "self-blend", "online user".

Given that the practical experience of adaptive learning systems, both in Ukraine and in the
world as a whole, is quite small, we believe that it is important to consider the theoretical
foundations of these technologies, critically assess their advantages and disadvantages, and
prospects for implementation and use. In the future, we plan to develop recommendations for
teachers to create training courses based on the Knewton platform.

Keywords: Knewton, adaptive learning, adaptive learning platform, personalization,
individual educational trajectory.
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AHOTAIII /
SUMMARY

JIbBoB M.C., lInmko JI.C., Yepnenko I.€., Koznoscbknii €.0.

XepcoHcbKH AepkaBHUH YHiBepcuTeT, XepcoH, YKpaiHa

BisyasbHa miATpMMKa Kypcy OCHOB NpPOrpaMyBAaHHSl «AJITOPUTMH COPTYBAHHSI Ta
MOLIYKY»

VY crarTi po3riAgaroThCs BHUMOTH Ta 3arajbHOTEOPETHYHI MIAXOIU 10 MOOYIOBH CHUCTEMH
KOMIT FOTEPHOT MaTEMaTHKHU JUIsl OCBITHIX IIUICH BUBYCHHS ajlropuTMi3allii Ta mporpaMmyBaHHs. Y
3aIpONOHOBAHOMY JOCIIPKEHH1 BUCBITIIEHO BUMOTH Ta 3araJiILHOTEOPETHYHI MIAXO0IH 10 TTOOYA0BU
SCMEP nans anropuTmiB Ta mporpamMyBaHHs, SKi MamOTh cBoro cnenudiky. OcHOBHa Qopma
MPAaKTUYHOI ASUTEHOCTI CTyeHTa — TabopaTtopHi podoTu. KoHkpeTHIMHU pobiieMamu € pooiaeMu
MIPEJICTaBJICHHS POTPaMH SIK CTIeLlaIbHUX, TaK 1 3araJIbHUX MaTeMaTUYHUX MOJIEIEH.

JlouiIbHO MPOBOJWTHU [MOYATKOBE BUBYEHHS aJrOpUTMIi3allil B Kypci 1HQOpPMATHKU 3aKiajiB
3arajbHOi CepeHbOI OCBITM 3a JOIMOMOTIOI0 CIEIiai30BaHOTO HaBYaJIbHO OPIEHTOBAHOTO
MIPOrpaMHO-METOAUYHOTO MPOrpaMHOro 3a0e3nedeHHss Y CTaTTl poO3IUIAJAETbCS MPEIMETHO
OpIEHTOBAHMN MIAXiJ 10 MOOYNOBU 1H(OPMAIIMHUX CUCTEM Ui MIATPUMKH OCBITHBOTO IMPOLECY
M1 Yyac anropuTMmizailii Ta mporpamyBaHHs. Llei migxin 3acToOCOBY€EThCS 0 pealtizallli mporpamMHo-
METOJIOJIOTTYHOTO KOMIUIEKCY «BimeoiHTepmnperaTop Ui MONIYKY Ta COPTYBAHHS aJlTOPUTMIBY.
Merta nporpaMHO-METOI0JIOTTYHOTO KOMIUIEKCY «BineoiHnTepnperaTop /Ui MOLIYKY Ta COPTYBaHHS
ITOPUTMIBY» Ta IHTETPOBAHOIO CEPeOBUINA Kypcy « OCHOBU alIrOPUTMIB Ta MPOTPaMyBaHHS».

BuxopuctanHss B OCBITHBOMY  NpOLECI  NPOTPAMHO-METOJUYHOIO  KOMIUIEKCY
«BigeoiHTepmnperaTop» A03BOJISIE OPraHi3yBaTH Ha BHCOKOMY PiBHI HaBUaJbHY Ta JIOCIITHHUIIBKY
TISUTHHICTh;, aKTHUBI3yBaTH CaMOCTIMHICTh Yy4YHIB B OBOJIOJIHHI 3HAHHSMH; CKOPOTHTH 4ac,
HEOOXIHUW JUIsl HANAITyBaHHA MPOTpaMu; MPHUIIBUALIMTH PO3BUTOK JIOTITYHOTO MUCIIEHHS
3100yBaviB.

KurouoBi cjioBa: cructeMu KOMITIOTEPHOT MAaTEMAaTHKHU JIJIsl OCBITHIX IUJIEH, KOMIT IOTEpHE
nporpamMHe 3a0e3TNedeHHsl, MATPUMKA MPOIECIB HaBUYAHHSI, Bi3yalli3allis.

Michael Lvov, Ludmila Shishko, Irina Chernenko, Evgen Kozlovsky

Kherson State University, Kherson, Ukraine

VISUAL SUPPORT OF THE TOPIC "ALGORITHMS FOR SORTING AND
SEARCHING" COURSE OF BASIC PROGRAMMING

This paper is investigated the requirements and general theoretical approaches to the
construction the computer mathematics system for educational purposes of studying
algorithmization and programming, which have their own specificity. The basic form of practical
activity of the student is laboratory work. Specific problems are the problems of program
representation by both special and general mathematical models.

It is advisable to carry out the initial study of algorithmization in the course of informatics of
high school using specialized educational-oriented software-methodological software. The article
considers a subject-oriented approach to the construction of information systems to support the
learning process while studying the course of algorithmization and programming. This approach is
applied to the implementation of the software-methodological complex "Video Interpreter for
searching and sorting algorithms”. The software-methodical complex is created for application in
educational process during teaching of discipline "Fundamentals of algorithmization and
programming" as means of debug-ging a deeperunderstanding of the processes occurring in the
computer, improvement of logic of writing of programs.

The article considers the purpose of the program-methodological complex “Video Interpreter
for searching and sorting algorithms” and the integrated environment of the course “Fundamentals
of Algorithms and Programming” are described.

The use of the program-methodological complex "Video Interpreter" in the educational
process allows to organize at a high level students' educational and research activities; to activate
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students' independence in mastering knowledge; reduce the time needed to set up the program;
accelerate the develop-ment of students' logical thinking.

Keywords: systems of computer mathematics for educational purposes, computer software,
support of learning processes, visualization.

Hlepman M. 1.}, Camunnceka S1. B.%, Cikexinza M. O.%, IOp:kenko A.10.2

1Xepconuﬂcpﬁi JAepkaBHUH YHiBepcuTeT, XepcoH, YKpaiHa

2Xepconcblca MOpchbKa akajieMisi, XepcoH, YKpaiHa

®OPMYBAHHSI IIU®POBOI TA JOCJIIIHUILKOI KOMIETEHTHOCTEM VY
MNIATOTOBUI IT-®AXIBIIIB B YMOBAX CYUACHOI'O YHIBEPCUTETY

CratTs npucBsueHa GopmyBaHHIO IU(POBOI Ta JOCTITHUIEKOT KOMIIETEHTHOCTEH MalOyTHIX
IT-daxiBuiB NUIAXOM 3aCTOCYBaHHSI KOMIUIEKCHUX MPAKTHUKO-OPIEHTOBAHMX 3aBJaHb HA MPHUKIal
OCBITHBOI TeMu «P03poOka 4aT-00TIB 3 JOMOMOTOI0 OE3KOIITOBHHX OHJIANH-KOHCTPYKTOPIBY.
BuBueHHs1 1i€l TeMHU PEKOMEHAYETHCS B MEXKaxX TaKUX AUCHUILIIH, K «OQIicHI KOMIT IOTEpHI
TexHojori», «lHpopmamliiiHi cUCTeMM B  COIL[aJbHO-TIPaBOBIM  cdepi», «Komm toTepHi
1HpOpMalliiiHI TEXHOJIOTI» Ta BIAMOBIAA€ OCBITHIM IporpaMam nepuioro (6akaaaBpCcbKoro) piBHS
ocBiTn «IHXeHepis mporpamHoro 3abesnedeHHs», «Komm’rorepHi Hayku» Ta «lHpopmarliiiai
CUCTEMHM Ta TEXHOJOTii». MeTor BHUBYEHHS TEXHOJOrll po3poOKH 4Yar-OOTIB € BHUBUYEHHS
CTYIAEHTaMH Cy4acHUX 1HQOPMAaIIfHO-KOMYHIKAI[IHHUX TEXHOJIOTIH ISl MpaKTUYHOT peanizamii ix y
mporecax po3poOKH Ta CYIpOBOJY MPOTPAMHOTO 3a0e3MEUeHHs, a TaKOoX 3a0e3leueHHs
npodeciiiHol iSUIbHOCTI MpaliBHUKIB pi3HUX KaTteropid. OcBitHA Tema «Po3poOka uyaT-00TIB 3
JIOTIOMOT010 O€3KOLITOBHUX OHJIAWH-KOHCTPYKTOPIBY», 10 MPOTIOHYETHCS 10 BUKJIAalaHHSA B YMOBaXxX
Cy4acHOTO YHIBEPCHUTETY, CIIpsIMOBaHa Ha Yy3arajJbHEHHS TEOPETUYHHMX 3HAHb Ta PO3BUTOK
MPaKTUYHUX HABUYOK CTYJEHTIB PiBHS MIATOTOBKH «OaKallaBp» 3 KOHCTPYIOBaHHS B OE3KOIITOBHUX
MPOTpaMHUX cepenoBuiax. BukopuctanHs 4ar-060TiB € OHUM 3 €(EeKTHBHUX CYJaCHUX CIOCOOIB
KOMYHIKAI[ii 3 KOpUCTyBa4aMu Ha MOOUTBHUX TIPUCTPOSIX, IO JTA€ MOKIIMBICTh KOMIIAHISIM 3HU3UTH
BUTPATH Ta 3aJlyYUTH HOBHUX KJIIEHTIB, CBOEYACHO 3aJ0BOJIBHATH TOTPEOM CBOIX CIOKHUBAYIB.
Pe3ynbraroM BUBYEHHS IIi€] TEMHU CTYIAEHTAMHU € pO3poOKa yaT-00Ta Jjisi poOoTH B IiaTdopmi
Telegram, sikuii KOHCYJIBTYE Ta HaJA€ BIAMOBIAI 3 MUTaHb MISUIBHOCTI KOMITaHii. [[ns cTBOpeHHS
06ota Oyn0 BUKOpHCTaHO Oe3komToBHUU cepBic BorisBot. JlocBin BukIagaHHs TEeMHU 3 PO3POOKH
4aT-00TIB Y XE€PCOHCHKOMY JIEPKABHOMY YHIBEPCHUTET] 3aCB1TUUB, IO 11 3aCTOCOBYBAaHHSI B IIPOIIECi
MArOTOBKK OakanaBpiB croerianbHocTel 121 «lH)KeHepis mporpamMHoro 3abe3medeHHs», 122
«Komm’rorepHi Haykw», 126 «lHbopmalliiiHi CHCTEMH Ta TEXHOJIOTID» MOTHBYE CTYACHTIB 10
pO3B'sI3aHHS 3aBJIaHb MPOQECIHOT CIPSIMOBAHOCTI.

KiarouoBi cjoBa: 4Yar-00T, KOMIT'IOTepHiI iHGOpPMAIliiHI TEXHOJIOTIl, JOCIiTHUIIbKA

KOMIIETEHTHICTh, IU(PPOBA KOMIETEHTHICTH, I T-daxiBIi.

Mykhaylo Sherman’, Yaroslava Samchynska®, Mariya Sikelinda®, Alona Yurzhenko?.

'Kherson State University, Kherson, Ukraine

K herson State Maritime Academy, Kherson, Ukraine

FORMATION OF DIGITAL AND RESEARCH COMPETENCES IN THE
TRAINING OF IT PROFESSIONALS IN A MODERN UNIVERSITY

The article is devoted to the formation of digital and research competences of future IT
professionals by applying complex practice-oriented tasks on the example of the educational topic
"Development of chatbots using free online designers”. The study of this topic is recommended
within such disciplines as "Office Computer Technologies", "Information Systems in the Social and
Legal Sphere”, "Computer Information Technologies" and corresponds to the educational programs
of the first (bachelor's) educational level in "Software Engineering"”, "Computer Science” and
"Information Systems and Technologies”. The purpose of studying the chatbot development
technologies is learning of modern information and communication technologies by students for
their practical implementation in the development and maintenance of software, as well as ensuring
the occupational activity of employees of different categories. The educational topic "Development
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of chatbots using free online designers", which is offered for teaching in a modern university, is
aimed at generalizing theoretical knowledge and developing practical skills of students of Bachelor
level majoring in design in free software environments. The use of chatbots is one of the effective
modern ways of communicating with users on mobile devices, which allows companies to reduce
costs and attract new customers as well as timely meet the needs of existing customers. The study of
this topic by students resulted in development of a chatbot working in the Telegram platform, which
consults and provides answers related to the company's activities. To create the bot the free
BorisBot service was used. The experience of teaching the topic of chatbot development at Kherson
State University showed that its application in the preparation of bachelors majoring in 121
"Software Engineering”, 122 "Computer Science"”, 126 "Information Systems and Technologies"
motivates students to solve profession-oriented tasks.

Keywords: chatbot, computer information technologies, research competence, digital
competence, IT professionals.

Jopomenko M. B.

Jlporodunubkuii Aep:xkaBHUH nearoriuHuii  yHiBepcurer imeni IBana @panka,
JAporodu4, Yxpaina

HABYAHHSI OCHOB OB’€EKTHO-OPIEHTOBAHOI'O TIPOI'PAMYBAHHS
3ACOBAMM VISUAL C#

VY crarti HaBeACHO METOJMYHI PEKOMEHJaIlli 100 BUBYECHHS OCBITHHOI AWCITUTUTIHU
«O0’€KTHO-OPIEHTOBAHE MPOTpaMyBaHHSI» JUIsl MIATOTOBKHM (axiBIiB mepiioro (6akanaaBpChKOIo)
piBHA Bumoi ocBith rany3i 3HaHb 01 «Ocsita» cneunianbHocTi 014 «Cepenns ocBiTa
(iHpopmaTHKa)» OCBITHBOI mporpamu (iHpopmaTuka, MaremaTuka). Llg nucrumuiina Bigirpae
0COOJIMBO BaXJIMBY pOJIb Y HIATOTOBII BYMUTENIB 1H(GOPMATUKH, TOMY IIO Taly3b PO3POOKHU
KOMIT'IOTEPHUX MPOTpaM 3 BUKOPUCTAHHSIM HOBITHIX TEXHOJIOTIH, 0 SKHUX HAJIEKHUTh 00 €KTHO-
OpIEHTOBAHE MPOrPaMyBaHHSI, € BaXXJIMBUM CKJIAJHUKOM HayKOBO-TEXHOJIOTTYHOTO MIPOTPECY.

CryneHTaM TMPOTOHYETHCS PO3TJISTHYTH OCHOBHI BJIACTUBOCTI 00’ €KTHO-OPIEHTOBAHOTO
MpOrpaMyBaHHs Ta IPUHLUIN Bi3yaJIbHOTO MiAXOAY A0 MPOEKTYBAHHS MPOTPaMHOIO 3a0e3neueHHs
B iHTerpoBaHoMy cepeaoBuili Visual Studio.Net 3 Buxopucrannsm Visual C#. Bubip Visual
Studio.Net 3ymomnenuir tim, mo Bepcis Visual Studio.Net Community € O0e3KOIITOBHOIO
MOBHO(YHKITIOHATLHOIO BEPCI€I0, sIKa BIAPI3HAETBCA Big MpodeciiHOol JHiIe HEe3HAYHUM
00MeXeHHSIM (DYHKITIH.

VY craTTi po3riisHyTa METOJMKa BUBUYEHHS OCHOB Ta MpHUHLMIIB OO0’€KTHO-OPIEHTOBAHOTO
MpOrpaMyBaHHs LUISIXOM JIEMOHCTPYBAaHHS Ha JIEKLIAX TUIIOBUX MPHUKIANIB Ta 3aKpilJICHHS
BHBYCHOTO Marepiajly Ha jlaboparopHux poborax. [Ipukiamum nidpani TakuM YMHOM, 00 MOXKHA
OyJI0 IPOJIEMOHCTPYBATH OCOOIMBOCTI BBEJICHHS Ta BUBEACHHS JaHUX y CEPEIOBUIII Bi3yaJbHOTO
nporpamyBaHHsi Visual C#, mporpamyBaHHs Toniid, oOpoOKy (ailiniB, peamizaiiro MexaHi3MIB
IHKAICYJIAIii, HacaiagyBaHHs Ta mojiMopdizmy. OqHOYACHO 3 IEMOHCTpAIIEI0 pealti3allii TUITOBUX
MIPUKIJIAJIIB BUBYAIOTHCS MOTPIOHI BIACTUBOCTI €JIEMEHTIB KepyBaHHS, SIKI BUKOPHUCTOBYIOTHCS i
yac peasizailii MpoeKTy.

3aBISKM BUKOHAHHIO JIAOOPATOPHUX POOIT CTYACHTH 3aKpIILIIOIOTH 3HAHHS, OTpUMaHi Ha
JEeKIiAX Ta HaOyBarOTh MPAKTHUYHUX HABUYOK po3poOku TpoekTiB 3acobamu Visual CH.
JlaGopaTopHi poOOTH 3aBEpIIYIOTHCS CTBOPEHHSM 0araTOBIKOHHOTO MPOEKTY, KU MPEACTaBIISE
KOMIT'IOTEPHY OCBITHIO CUCTEMY 3 BUBUYEHHS METOAIB 00uucieHb. CTBOPEHHS TAaKOTO MPOEKTY A€
MO>KJIUBICTh 3aKpIMUTU HAOYT1 CTYJAEHTAMH TEOPETHYHI 3HAHHS Ta MPAKTHYH1 HABUYKU 3 PO3POOKHU
porpam i AEMOHCTPYE BUKOPHCTAHHS B OCBITHBOMY HPOIIECI MDKIIPEIMETHUX 3B’ A3KIB.

KawuoBi ciaoBa: yuurens iHQOpMaTHKH, 00’€KTHO-OpI€EHTOBAaHE MPOTPaMyBaHHS,
cepeloBuIlIEe Bi3yaabHOro nporpamyBaHHs Visual C#.
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Mykola Doroshenko

Drohobych Ivan Franko State Pedagogical University, Drohobych, Ukraine

LEARNING THE FUNDAMENTALS OF OBJECT-ORIENTED PROGRAMMING
WITH VISUAL C #

The article provides guidelines for studying the discipline "Object-Oriented Programming”
for the training of specialists of the first (bachelor's) level of higher education in the field of
knowledge 01 "Education™ specialty 014 "Secondary education (computer science)" educational
program (computer science, mathematics). This discipline plays a particularly important role in the
training of computer science teachers, because the field of computer program development using
the latest technologies, which includes object-oriented programming, is an important component of
scientific and technological progress.

Students are invited to consider the basic features of object-oriented programming and the
principles of a visual approach to software design in an integrated environment Visual Studio.Net
using Visual C#. The choice of Visual Studio.Net is due to the fact that the version of Visual
Studio.Net Community is a free full-featured version, which differs from the professional only
slightly limited features.

The article considers the method of studying the basics and principles of object-oriented
programming by demonstrating typical examples in lectures and consolidating the studied material
in laboratory work. The examples are selected in such a way that it is possible to demonstrate the
features of data input and output in the Visual C# visual programming environment, event
programming, file processing, implementation of encapsulation, inheritance and polymorphism
mechanisms. Simultaneously with the demonstration of the implementation of typical examples, the
required properties of the control elements used in the project implementation are studied.

By performing laboratory work, students consolidate the knowledge gained in lectures and
acquire practical skills of project development using Visual C#. The laboratory work ends with the
creation of a multi-window project, which represents a computer training system for studying
computational methods. The creation of such a project allows students to consolidate the theoretical
knowledge and practical skills of program development and demonstrates the use of
interdisciplinary links in the educational process.

Key words: computer science teacher, object-oriented programming, Visual C# visual
programming environment.

Kapaoyra O.I1., Manauu T.M., Jlememyk O.I.
XepcoHChKHH IepsKaBHUI YHiBepcUTeT, XepCcoH, YKpaiHa
EJEKTPOHHUI CJIOBHUK CIIOPTUBHUX META®OP SIK IHCTPYMEHT JIJ151
PO3BUTKY YKPAIHCbKOI KOMII'IOTEPHOI JIEKCUKOI'PA®II
VY craTTi 4acTKOBO PO3IJISAAETbCA IMUTAHHSA YKPAiHCBKOI KOMII'IOTEPHOI JieKcuKorpadii,
PO3BHUTOK 5IKOT BUMarae MOCTIfHOIO OHOBJIEHHS Ta 3aCTOCYBaHHsI HOBUX HiaxofiB. Ha cyuacHomy
eTami CTYJIEHTHU-JTIHIBICTH, a TaKOX EKCHepTH B Taimy3i (uUIONOrii Ta »XypHaJIICTUKH, HAabaraTo
YacTillle M0Yajad BUKOPUCTOBYBATU Ul pOOOTH Ta aHali3y €JIEKTPOHHI TeKcTH Ta IHTepHer-
pecypcH, a He TpaaulliiiHi IpyKoBaHi Jpkepena. s mBuakoi Ta skicHoi 00poOKH BETMKOTO MacUBY
MOBHUX OJMHHIIL HEOOXITHO 3HAWTH IHCTPYMEHTH, siKi O 3a0e3nedyBaiu SK 3PYYHHH MOLIYK
KIIFOYOBOTO CJoBa y 0a3i JaHWX, TaK 1 MOXKIUBICTh BHUKOHYBAaTH MpoQeciiiHui aHami3 MOBHHX
OJIMHUI Y PEKUMI “OHIIANH 32 BUBHAYCHUMH KPUTEPLIMHU.
3anponoHOBaHe JOCHI/DKEHHS BHUCBITIIOE OCHOBHI HANpsIMH PO3BUTKY €JIEKTPOHHHMX
JIEKCUKOTpaIgHUX PEeCypCiB y Mepexki [HTepHeT, 10 CTOCYIThCS pOOOTH 3 PI3HUMH acleKTaMH
YKpaiHChbKOT MOBH (TJIyMayeHHs CJIOBa, EepPeKIIaj, IPaBoMKC, CIOBO3MIHA TOILO) Ta OIIMCYE OCHOBHI
nepeBarn 1 HENOJIIKM BXE€ CTBOPEHUX CIIOBHHUKIB. [IpoaHanizoBaHO (YHKIIHHI MOKIMBOCTI
JOCTYIHHUX y PeKUMI “OHJIalH” JeKcUKorpadiuHUX JpKepe (uIoIoriyHoro cupsaMyBanHsa. OKpeMo
PO3IIISIHYTO HEUUCIICHH] CIIOBHUKU CIIOPTUBHOI TEMATHUKHU, PO3MIllleH]1 B MepeKi [HTepHeT, 110 TiCHO
MOB'AI3aH1 3 TEMOIO HAIIOTO JOCITIHKEHHS.
ABTOpH  TNpEACTaBIAIOTH  JOCBiA  PO3POOKM  CIIOBHUKA  CIIOPTUBHUX  MeTadop,
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CTPYKTYpOBaHOTO 3a 4 KaTeropisiMu: aHTponoMophHUM, couioMopdHuM, apTredakTHUM i
OpUPOJOMOP(HUM THUIAMH, Y MeXaxX SKHX IMMOOYIOBAaHO CHUCTeMYy MeTahOpUYHHX MOJEIIEH.
CnoBHUK po3po0ieHo 3 BUKOpUcTaHHAM MexaHizMy MediaWiki, mapameTpu sIKOro 3a0BOJIBHSIOTH
noTpedu KOPHCTYBa4iB Ta IMOJIETIIYIOTH OOCIYrOBYBaHHS I  aAMIHICTpYBaHHS  CaTy.
Cucremaru3aiiiss MOBHUX OJUHHUIb Ta iX MOUIYK Ha CTBOPEHOMY CalfTi mependauae andapiTHUH Ta
KaTeropiiHuii mnpuHOMOH. Po3poOieHnii MPOTOTHUI EJIEKTPOHHOTO CIIOBHHKA € OJHUM 13
IHCTpYMEHTIB HaBYaHHSA CTYACHTIB-(QUIONOTIB Ta CTYICHTIB-)KYPHAIICTIB, IUIATGOPMOIO IS
MIPOBEICHHS BJIACHUX JOCIIHKEHb, 8 TAKOXK CETMEHTOM YKPaiHCHKOTO MEMIApOCTOPY, SIKHIH 3MOXKE
BIJIOBIIaTH WMOBIPHUM IOTITYKOBUM 3allUTaM KOPUCTYBAJiB.

KawuoBi cioBa: 06a3a manux, KOMI'loTepHa Jekcukorpadis, mexanism MediaWiki,
OHJIaMH-CIIOBHUK.

Olena Karabuta, Tamara Mandych and Oleksandr Lemeshchuk

Kherson State University, Kherson, Ukraine

ELECTRONIC DICTIONARY OF SPORTS METAPHORS

AS AN INSTRUMENT TO DEVELOP THE UKRAINIAN COMPUTER
LEXICOGRAPHY

The article partially considers the issue of Ukrainian computer lexicography, the
development of which requires constant updating and application of new approaches. At the current
stage, linguists, as well as experts in the field of philology and journalism, use electronic texts and
Internet resources for work and analysis significantly more frequent, rather than traditional printed
sources. For fast and high-quality processing of a large array of language units, it is necessary to
find tools that would provide both a convenient keyword search in the database and the ability to
perform professional analysis of language units «online» according to certain criteria.

The proposed study highlights the main directions of development of electronic
lexicographic resources on the Internet related to work with various aspects of the Ukrainian
language (word interpretation, translation, spelling, word change, etc.) and describes the main
advantages and disadvantages of already created dictionaries. The functional possibilities of
lexicographical sources of philological orientation available in the «online» mode are analyzed. A
few sports dictionaries posted on the Internet, which are closely related to the topic of our study, are
considered separately.

The authors present the experience of developing a dictionary of sports metaphors,
structured in 4 categories: anthropomorphic, sociomorphic, artifact and natural morphological
types, within which a system of metaphorical models is built. The dictionary is designed using the
MediaWiki mechanism, the parameters of which meet the needs of users and facilitate the
maintenance and administration of the site. Systematization of language units and their search on
the created site provides alphabetical and categorical principles. The developed prototype of the
electronic dictionary is one of the tools for teaching students of philology and journalism, a
platform for conducting their own research, as well as a segment of the Ukrainian media space that
can meet the probable search queries of users.

Keywords: database, computer lexicography, MediaWiki mechanism, online dictionary.

Hensaxosa K.B.

IliBpeHHOYKpaiHCH KM HANiOHAJLHUNA negaroriyHu YHiBepcUTeT imMeHi
K. A. Yumucskoro, Oaeca, Ykpaina

TEXHOJIOI'ISI QR-KOJAYBAHHSI TA ii BIPOBA/UKEHHSI B OCBITHIM
MPOLIEC BUILOI IIKOJIA

VY mpencraBieHii cTaTTi PO3KPUBAEThCSA CYTHICTh TexHOIOT1i QR-Ko/1yBaHHS Ta MOXKJIHMBOCTI
il BUKOPUCTAaHHS Y OCBITHbOMY IIPOILIEC, 30KpeMa BUIIO1 mKoJIU. QR-KoaH 103BONISIOTH OTpUMATH
MUTTEBUN AOCTyn 110 Oyab-sikoi iHdopmarii 3 mMepexi [HTepHeT 3a momomororo cMaptdoHis. I3
3amydyeHHsM QR-KoJiB MOXHa ypi3HOMaHITHUTH OCBITHIN Hpollec i MiABULIUTH IHTEpEC K YUHIB,
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TakK 1 CTyJIEHTIB, 10 BUBYCHHA mpeaMeTy. Boanouac Bukopucranus QR-ko/iB 1MoB’si3aHe 3 HU3KOIO
npo0iiem, sKi CIIiJ] ypaxoByBaTH il Yac YIPOBAKEHHS Ii€] TEXHOJIOTIT B OCBITHIN MpoIec.

[lo/10 BUIIOT IIKOJIM, TO AOCHIAHUKAMHU OyJI0 BCTAHOBJIICHO, IO JBOBUMIPHI IITPUXOBI KOJHU
MO’KHA BUKOPHCTOBYBATH Ha PI3HUX €Tanax HaBYaHHSI: MOSICHEHHS, y3arajlbHEHHs, CUCTeMaTH3alil
a00 TmepeBipKM BHBYEHOTO MaTepially, IiJ Yac OI[IHIOBAHHS OCBITHIX JOCSTHEHb CTYIEHTIB TOIIO,
OpUYOMY IIiJ] 4Yac Takoi poOOTH MOXYTh TO€IHYBATUCS TpaAWLiiHI ¥ iHTepakTHBHI (hopmu
oprasizaiii OCBITHbOI TisITHHOCTI.

MeTo10 MpOBEACHHS IMEAAaroriyHOr0 EKCIEPUMEHTY aBTOPOM Iii€i craTTi Oyno 3’scyBaHHS
e(eKTUBHOCTI cHUCTEeMHOTO 3actocyBaHHS QR-TexHonorii B mporeci (axoBoi MiArOTOBKU
MaiOyTHIX yYUTEIIiB MAaTEMATHKH B KOHTCKCTI KOMIETCHTHICHOTO miaxoay. I1in gac BUKIagaHHS
muctuiuniag «IKUIbHUN Kype MaTEeMaTUKH 1 METOJWKAa KWOTO HaBYaHHS» MPOTSITOM OCBITHBOTO
CEeMECTpPY B €KCIIEpUMEHTAILHUX TPyNax M yac JEKIi 1 MPaKTUYHHX 3aHTh MpornonyBanucs QR-
MOCWJIaHHS Ha eJIEeKTPOHHI MIJPYYHUKH, JOBIIKOBY 1H(oOpMaIlito, Mpe3eHTalii, HaBYaJlbH1
IporpaMy, IikaBi (pakTH, HaBYAJIbHI TPEHA)KEpPH, HABUAJIbHI TECTH, HAYKOBI CTaTTl, METOAWYHI
PO3pOOKH, KOHCIIEKTH ypoKiB Toio. KpiMm Toro, aBTopom Oyno po3podieHo QR-CIOBHUK TOHSTH
3arajibHO1 METOJIMKH HaBYaHHS MAaTEeMAaTHUKH, a KOXKHUM CTyIeHTOM — QR-CITOBHHUK MOHSTH 3 MEeBHOT
TEMHU KypCcy METOJIMKHA HaBYaHHS airedpu; pa3oM MailOyTHI BUuTeNl miaroryBaiu i mposenn QR-
KBECT IS 3100yBaviB CEpeHHOI OCBITH 3 METOIO MIJBUILIEHHS IHTEPECY /10 BUBUEHHS MAaTEMATHUKH.

PesynpraroM mpoBeneHOi poOOTH BHUSBHIIOCS TMIABUINEHHS YCIIINTHOCTI Ta 3aIliKaBJICHOCTI
CTYICHTIB €KCIEePUMEHTAIbHUX IPYN y BUBYEHHI (PaxoBOi TUCIUILIIHU, MOPIBHAHO 3 YCHIIIHICTIO
CTYIACHTIB KOHTPOJBHUX TIpYH, a TakoX OUIbII e(deKTUBHE (QOpPMYBAHHS JEIKUX (PaxoBUX
KOMIIETEHTHOCTEH.

Kawuosi caoBa: QR-xox, TtexHomnoris QR-xomyBaHHs, OCBiTHIW mpomec, (axosi
KOMIIETEHTHOCTI, podeciiiHa miaroToBka, MaiiOyTHIA y4uTeIb MaTeMaTHKU.

Katerina Niedialkova

K. D. Ushinsky South Ukrainian National Pedagogical University, Odessa, Ukraine

QR CODING TECHNOLOGY AND ITS IMPLEMENTATION IN THE
EDUCATIONAL PROCESS OF HIGHER SCHOOL

The presented article reveals the essence of QR-coding technology and the possibility of its
use in the educational process, in particular higher education. QR-codes allow you to get instant
access to any information from the Internet using smartphones. With the involvement of QR-codes
it is possible to diversify the educational process and increase the interest of both pupils and
students to study the subject. At the same time, the use of QR-codes is associated with a number of
problems that should be considered when implementing this technology in the educational process.

Regarding higher education, researchers have found that two-dimensional barcodes can be
used at different stages of learning: explanation, generalization, systematization or verification of
the studied material, when assessing student achievement, etc., and during such work can combine
traditional and interactive forms of organization educational activities.

The purpose of the pedagogical experiment by the author of this article was to determine the
effectiveness of the systematic application of QR-technology in the process of professional training
of future teachers of mathematics in the context of the competence approach. During the teaching of
the discipline "School course of mathematics and methods of its teaching™ during the semester in
experimental groups during lectures and practical classes offered QR-links to electronic textbooks,
reference information, presentations, interesting facts, training simulators, training tests, scientific
articles, methodical developments, lesson outlines, etc. In addition, the author has developed a QR-
dictionary of concepts of general methods of teaching mathematics, and each student — QR-
dictionary of concepts on a particular topic of the course of methods of teaching algebra; together,
future teachers prepared and conducted a QR-quest for pupils in order to increase interest in
learning mathematics.
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The result of this work was to increase the success and interest of students in experimental
groups in the study of the professional discipline, compared with the success of students in control
groups, and more effective formation of some professional competencies.

Key words: QR-code, QR-coding technology, educational process, professional
competences, professional training, future mathematics teacher.

Hocenko 10.T..

IncTuryr indopmauiitnux Ttexnosoriii i 3aco6iB HaBuanHs HAIIH VYkpainu, Kwuis,
Ykpaina

AHAJIITUYHUM OI'JISI] KNEWTON SIK IINIAT®OPMM JJIS1 MTEPCOHAJIIB AL
OCBITHBOT'O KOHTEHTY

VY crarTi mpoaHaNi30BaHO TEOPETUYHE MIAIPYHTS IUIATGOPMH aJalTHBHOTO HABYAHHS
Knewton, Bu3HaueHO nepeBaru i nepcreKTHBH ii BAKOPUCTaHHS Y OCBITHbOMY ITPOILIECI.

[Tnarpopma Knewton, po3pobiena oanoiimeHnHoro kommadiero (CIIIA), crama opgHieo 3
MEepIINX aJaNTUBHUX OCBITHIX MJIAaTGOpM Yy CBITI Ta Hapasl € Oe3lepeyHuM JiIepOM CBITY B
3a3Ha4€HOMY KOHTEKCTI. BoHa 3abe3neuye HemepepBHY aJalTHUBHICTh, MOCTIHHO HAKOMUYYIOUH
JlaH1 PO KOKHOTO YYHS/CTY/IEHTa Ta HaJeKHUM YMHOM BHOYIOBYIOUU 1HIUBIYaJIbHY TPAEKTOPIIO
HaBYaHHA, (OPMYIOUM BIANOBIAHI peKOMEHAalli B peXuMi peadbHOro yvacy. Cama KOMIIaHis
Knewton He po3poliisie TOTOBI KypcHW, HATOMICTH 3a0e3leuye MisUIbHICTh TIaThopMH, sKa
MIPOTIOHYE PO3POOHMKAM TI€BH1 AITOPUTMH JJaNITyBAaHHS OCBITHBOTO KOHTEHTY.

Teopernune miarpyuts riargopmu Knewton ckianae HHM3Ka Mojeneil 1 MIAXOAIB, cepen
SIKUX: TEOpis TeCTOBUX 3aBJaHb (item response theory), iMoBipHicHI rpadoBi mozemni (probabilistic
graphical models), iepapxiuna aripomepaniiina kiacrepuzanis ganux (hierarchical agglomerative
clustering).

Cepen 3aco6iB Knewton, 1o 3a6e3meuyroTh epcoHai3aIlii0 HaBYaHHs, PO3TIISIaEMO TaKi, K
rpa¢ 3HaHp (knowledge graph), mocriiiHe miaKpiruieHHs, KpuB1 HaBuaHHs (learning curves),
HaBYaJIbHUM Npodinb yuHs/cTyaeHTa (student learning profile), mepexuuii eext (network effects).

Jlo ocHoBHMX mepeBar Knewton 11t y4HIB/CTYIEHTIB 3apaXxOBYEMO : MHUTTEBHH «(DimOeKy,
KoJlabopariito, reimidikarito. o mepeBar st megaroriB — 3aJI0BOJICHHS PI3HOMAHITHUX MOTPEO
YYHIB/CTY/ICHTIB, MOHITOPHUHT TMPOTPECy IUIOTO KJIacy, MOHITOPHHT TIPOTPECY OKpPEMOTO
YYHSI/CTYICHTa, YAOCKOHAJICHHS 3MICTY OCBITHIX ITpOTpam.

Hanano 3araybHi pekoMeHallii 1mo10 po3poOKu aganTUBHOTO Kypcy Ha 0azi Knewton (Ha
npukianai nporpamu Alta). CxapakTepr30BaHO MOJIENI MOTEHIIIMHOTO 3aCTOCYBaHHS MuiaTGopMu
Knewton: «BI4-Ha-Biu», «poTallis», «THYYKITH», «OHJIAWH-Iaboparopis», «self-blend», «onmaiH-
KOPHUCTYBau».

3Bakarouu Ha Te, U0 MPAKTUYHUMN JTOCBi/ 3aCTOCYBAaHHS a/IalITUBHUX CUCTEM HaBUaHHS SIK B
VYkpaiHi, Tak 1 y CBITI 3arajioM, € JOCUTh HE3HAYHUM, BBAXKAEMO, II0 BAXKIUBUM € PO3TIISL
TEOPETUYHUX OCHOB ITUX TEXHOJIOTIH, KPUTHYHA OIIHKA IXHIX TepeBar 1 HEIONIKIB, a TaKOX
MIEPCIIEKTUB YIPOBAKEHHSI Ta BUKOPUCTAHHS. Y MOJANBIIOMY INIAHYEMO PO3pOOUTH PEeKOMEH AT
JUIS BITYM3HSHUX MEJAroriB 100 CTBOPEHHS OCBITHIX KypciB Ha 6a3i mnatdopmu Knewton.

KuarouoBi ciaoBa: Knewton, aganTuBHe HaBYaHHS, IulaTopMa aJanTHUBHOTO HaBUYaHHS,
nepcoHaizallis, iHIMBITyaabHa OCBITHS TPAEKTOPIS.

Yulia Nosenko

Institute of Information Technologies and Learning Tools of NAES of Ukraine

ANALYTICAL REVIEW OF KNEWTON AS A PLATFORM FOR
PERSONALIZATION OF LEARNING CONTENT

The article analyzes the theoretical basis of Knewton adaptive learning platform, identifies the
benefits and prospects for its use in the educational process.

The Knewton platform, developed by the company of the same name (USA), became one of
the first adaptive learning platforms in the world and is now the undisputed world leader in this
context. It provides continuous adaptability, constantly accumulating data about each student and
properly building an individual learning trajectory, forming appropriate recommendations in real
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time. Knewton itself does not develop ready-made courses, but instead provides a platform that
offers developers certain algorithms for adapting educational content.

The theoretical basis of the Knewton platform is a number of models and approaches,
including: item response theory, probabilistic graphical models, hierarchical agglomerative
clustering.

Among the Knewton tools that provide personalization of learning, we consider such as
knowledge graph, constant reinforcement, learning curves, student learning profile, network effects.

The main advantages of Knewton for students include: instant “feedback”, collaboration,
gamification. The advantages for teachers are meeting the various needs of students, monitoring the
progress of the whole class, monitoring the progress of an individual student, improving the content
of educational programs.

General recommendations for the development of an adaptive course based on Knewton (on
the example of the Alta) are given. The models of potential application of the Knewton platform are
characterized: "face to face", "rotation”, "flex", "online laboratory", "self-blend", "online user".

Given that the practical experience of adaptive learning systems, both in Ukraine and in the
world as a whole, is quite small, we believe that it is important to consider the theoretical
foundations of these technologies, critically assess their advantages and disadvantages, and
prospects for implementation and use. In the future, we plan to develop recommendations for
teachers to create training courses based on the Knewton platform.

Keywords: Knewton, adaptive learning, adaptive learning platform, personalization,
individual educational trajectory.
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