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DIDACTIC PROPERTIES AND FUNCTIONS
OF MOBILE TECHNOLOGY

Abstract. The use of new information technologies in teaching English has become increasingly
important in recent years. It is not only new technical means, but also new forms and methods of
teaching, a new approach to the learning process. At the moment there is a tendency to use mobile
technology to study English both in class time and for the organization of independent work.
Mobile learning is becoming a new cognitive environment that provides opportunities for students
to work together and allows for individual differences. The purpose of this article is to study the
didactic properties and functions of mobile technology. The object of this article is mobile
technology in learning English.

Keywords: mobile technology, didactics, English, language competence, distance learning.

The main purpose of teaching English is the formation and development of
communicative culture, teaching practical mastery of a foreign language. The task
of the teacher is to create conditions for practical mastering of the language, to
choose such methods of teaching that would allow each student to show his activity,

his creativity.
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So mobile learning (the methodology of applying mobile technologies such as
smartphones, laptops and tablets in the educational process) as a new stage in the
development of e-learning involves the transfer of the use of technology in the
educational process from the personal office of students. This trend fundamentally
changes the principles of technology use in the educational sphere.

To form a structured effective methodology for the use of mobile devices in
the teaching of any subject, including English, it is necessary to understand the
technical, social, psychological and cultural basis for implementing the latest
technologies in the learning process. The rapid development of technological
progress these days forces professionals to consider trends in mobile learning with
the obligatory prediction of the vector of further improvement of technology.

Let's focus on the advantages and disadvantages of mobile learning technology.
In our opinion, the advantages of mobile technology are much more:

- accessibility of use (everyone has their phone or some other gadget with them,
so learning can take place anywhere, at home, in transportation, on a walk, in line);

- variety of forms and types of work (applications offer a wide range of work -
from games, quizzes, tests, video clips, to podcasts and mini-series);

- Individualization of learning (everyone can choose an application according
to their goals, language level).

Thus, there are a number of applications aimed at the development of language
competence in the study of English. By language competence here we mean the
possession of the system of information about the studied language at all its levels:

- phonemic;

- morphemic;

- lexical

- syntactic and the ability to use this knowledge in practice [1].

Moreover, researchers provide a criterion classification for mobile apps based
on price:

- mobile apps that are free to download and are affordable to all users;

- paid and free versions of mobile apps, that is, the free version may have

additional features that need to be paid for;
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- mobile apps with a minimum or significant price tag;

- mobile apps that provide users with access only when their educational
Institution subscribes. However, if you choose a paid version of the apps, it is very
difficult to try them out before you buy them [2].

Such applications and services as «Panda», «Hellotalk», «Grammary,
«Urbany, «Anki», and «Lingualeo» can be aimed at its development. For example,
the service «Panda» in teaching English includes: interactive training tasks with
audio and video recordings, written texts, exercises, tests, etc., aimed at developing
language competence. The application can be used on PCs and mobile devices,
allows you to create vocabulary cards for familiarization and memorization, and
offers follow-up exercises to practice and reinforce the learned vocabulary.

The following «Grammar» app allows you to practice your foreign language
vocabulary and grammar with the following types of exercises:

- composing sentences from a set of words;

- multiple-choice quizzes;

- listening with answers to questions.

Another one is the «Urban» app. As for the «Urban» application, in this
application you can daily increase your vocabulary by 20 new words, with more
than 10,000 words in the database of the application [3]. The learning process is
organized quite simply, you only need to spend 40 minutes a day learning new
words, tracking your progress, which, in turn, is a powerful motivation. The app
offers an unusual game approach to learning English by solving a variety of
mysteries and riddles. The mobile app offers a game-based learning program in the
form of a fascinating 60-second quiz that contains word meanings, grammar and
spelling tasks. An important advantage is that the app is also available offline.

A big advantage of mobile applications over «paper dictionaries» is their
multimedia and hypertextuality. For example, hyperlinks in mobile apps can lead
you to the right resource right away, while in «paper» apps you have to flip through
until you find the apps you want. It also increases the intensity of learning English.
And importantly, you don't have to worry about finding information.

It is very important to learn foreign languages today, especially English.
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Different networking platforms for communication, such as «VK», «Twitter»,
«Instagramy», etc., use English as the main language. Also in the field of
entertainment, English is also the dominant language.

When selecting mobile applications as a learning tool, a number of evaluation
criteria should be considered:

- accessibility;

- practicality;

- usability;

- quality.

As we can see, there are currently a large number of applications that
implement the ideas of teaching English using technical means on the platform of
mobile devices. At the same time, the potential for expanding the opportunities for
learning English lies not only in the continuation of existing ideas on the mobile
platform, the development of mobile applications for teaching English, but also in
the implementation of fundamentally new models of learning possible with the use
of mobile devices [4]. At their core, these models can be associated with the
expansion of the foreign language learning environment, which is described both in
terms of expanding the opportunities for communicative interaction with native
speakers and in terms of building new ways of expanding the vocabulary, learning
new words.

The use of mobile chat rooms like «Hellotalk» in the educational process can
be divided into three stages:

1. The first stage (direct learning) includes such tasks as:

- posing a question for discussion and exchange of views before, during and
after the class;

- training tasks (quizzes, instructions for using this or that training material);

- tasks for generalization and repetition of the passed didactic material (links to
online tests).

2. The second stage (teacher response) implies personal support in the form of
motivational messages immediately after the presentation or performance of a

particular student.
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3. the third stage (interaction and communication) is the delivery of timely
information about key dates, homework, preparation deadlines; discussion of issues
with students seeking specific information; and communication with students
working on a particular project.

Obviously, the possibilities of using mobile applications in teaching a foreign
language are numerous and varied. Thus, in the modern educational process the
issues of developing special mobile applications for teaching English to students, as
well as developing a system of universal criteria for selecting high-quality mobile
applications are relevant and important.

Mobile technology makes it possible to create augmented reality in an
unequipped classroom. This opens up unlimited possibilities for the application of
supplementary materials in various forms. At the same time, mobile technologies
contribute to the variability of assignments. Thus, mobile communication services
of blogs and social networks, mobile multimedia tools, as well as mobile online
exercises are adapted to create a typology of language and speech tasks. Today there
are many applications that implement the ideas of learning English on the basis of
mobile applications. We consider the main advantage of these applications to be
quick access, assignments according to the level of language proficiency, expansion
of opportunities for communicative communication with native speakers of the
language being studied. Also, these applications provide opportunities to increase
vocabulary through original and relatively new methods of learning foreign
language words [5].

In conclusion, it is worth noting that in general, mobile learning, as a
consequence of a new round of development of the latest digital technology,
contributes to the modernization of the system of language education. The
widespread indiscriminate use of mobile devices by students in the classroom
necessitates the design and application of systematic methods of mobile learning,
through which the principle of individualization of learning in the classroom is
realized. Thus, thanks to mobile technology, finally, there is a compromise between

traditional methods and innovative ideas.
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THE CHALLENGES OF PRE-SERVICE TEACHERS
EDUCATING STUDENTS WITH HEARING AND SPEECH
IMPAIRMENTS IN SOUTH KAZAKHSTAN

Abstract. The study researches challenges and barriers encountered by pre-service teachers
educating students with special educational needs in South Kazakhstan. The existing literature
review discusses three main challenges in conducting inclusive practices such as accommodation,
adaptation and modification of curriculum design. However, the empirical findings of the present
study have revealed other barriers faced by pre-service as well as in-service teachers educating
students with hearing and speech impairments such as communication barrier, poor vocabulary,
lack of trained sign language translators, and insufficient professional training for teachers.
Keywords: inclusive education, challenges of pre-service teachers, special education

Background of the study.

Currently the Government of the Republic of Kazakhstan considers inclusive
education as one of the major priorities of society as well as education development
in awhole. Thus the Government of Kazakhstan has affirmed its willingness to adopt
inclusive educational practices and ratified a number of international policy
documents such as: The Salamanca Statement (UNESCO, 1994), and the United
Nations Convention on the Rights of Persons with Disabilities (2006). These
initiatives demonstrated to the global community that the Government of
Kazakhstan and its people were interested in providing access to all educational
opportunities for students with special educational needs (hereinafter SEN students).
After ratifying the global documents and acknowledging international values, such

as inclusive education, the government of Kazakhstan aligned its national
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documents with them. For instance, as stated in the Salamanca Statement
(UNESCO, 1994) “All educational opportunities to all people in all territories”
became the leading mantra of Kazakhstani stakeholders in the field of inclusive
education (p.13). After this policy initiative, the government of Kazakhstan
highlighted the need to provide Vocational Education and Training (VET) to SEN
students by ratifying the United Nations Convention on the Rights of Persons with
Disabilities (2006).

After such a reasonable claim, it is important to focus on teachers who are to
become agents of change in the Kazakhstani educational system. Furthermore, the
Law “On Education” Article 51 “Rights, Duties and Responsibilities of Teaching
Staff” addressed the following issues in relation to teachers’ responsibilities: firstly,
they must have relevant theoretical and practical knowledge, and teaching skills in
the field of their professional competence. Secondly, teachers ought to ensure the
delivery of quality educational services in accordance with the requirements of state
educational standards. Thirdly, teachers must constantly improve their professional
skills in the intellectual, creative and scientific spheres (Ministry of Education and
Science [MoES], 2010). An analysis of the Kazakhstani laws on education, states
that the legal basis clearly set the indicators on promoting an inclusion of students
in the Kazakhstani TVET institutions and colleges. In other words, Kazakhstani
TVET teachers must have sufficient theoretical knowledge, and the inclusive
teaching skills to ensure that they are able to accommodate the diverse needs of
students with disabilities. Therefore, it is important for the Ministry of Education
and Science of Kazakhstan to facilitate the development of inclusive teaching skills
and methodology among TVET teachers.

Statement of the problem.

The experiences and challenges of TVET teachers working with SEN students
are underexplored in Kazakhstan. This study will attempt to understand the issue
from teachers’ perspectives. Teachers are the main implementers of inclusive
education in TVET institutions globally and in Kazakhstan. Therefore, it is highly
important to investigate the challenges, barriers, and confrontations experienced by

in-service teachers educating students with disabilities. The nature of the problem
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has led to the following study purpose.
Purpose of the study.

The purpose of this study is to explore in depth the challenges of pre-service
teachers working with and/or educating hearing and speech-impaired students at the
TVET institution in South Kazakhstan. Hearing and speech-impaired students enroll
in colleges with certain professional and employment expectations for the future,
and TVET teachers are the key specialists who enrich those students with skills,
professional knowledge and preparation for future employment. The present study
Is aimed at investigating the following research questions:

- What are the challenges of pre-service teachers educating students with
hearing and speech impairments in Technical-Vocational Training and Education
Institutions in South Kazakhstan?

- How do teaching aids and learning resources assist in promoting the inclusion
of students with hearing impairments at the TVET colleges selected to participate in
the study?

Barriers of teachers in educating students with hearing
and speech impairments in TVET.

It is important to focus on teachers who are to become agents of change in the
Kazakhstani educational system. However, there was not much focus on equipping
teachers with the necessary skills for teaching in an inclusive classroom environment
in Kazakhstan. As considerable research has reported, the inclusion of SEN students
requires the learning and teaching processes to be accessible to them (Jenkinson,
1997, p.23). If these conditions are conducive for their success and inclusion, then
the number of SEN students will increase throughout the TVET sector.

Curriculum design is not aligned with the different abilities as well as
disabilities of young learners. Three main approaches should be considered for
implementing inclusive curriculum design. These three teaching techniques are
accommodation, adaptation, and modification. Another thorny issue in curriculum
implementation is imbalance (Rose, 2007, pp.298-305). When the curriculum is
focused on subject content and the academic achievements of students, it fails to

respond to the diverse needs of all learners. Another disadvantage with the content

12
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of course materials and handouts is a lack of access to these materials for students
with disabilities.

As the research asserts, in Kazakhstan, having equal opportunities to classes
does not provide equity of opportunities. Teachers working in inclusive classrooms
were dissatisfied with the lack of resources to support them during their teaching,
for example indicating the shortage of sign language interpreters (Strnadova,
Hajkova, & Kvetonova, 2015).

Different institutions in Kazakhstan and the world support SEN students
through different strategies. Six universities in Namibia are facilitating a well-
equipped special unit with accommodation, an appointed Braille specialist and
students guides on a temporary basis and budget to support disability issues (Hugo,
2012). Likewise, deaf and/or hard-of-hearing students in Australia have specialist
support programs including interpreting and note taking services (Hyde et al., 2009).
Such students are provided with integrated aides and support teachers to facilitate
the learning process (Komesaroff, 2005).

Methodology.

This research employed a qualitative research design to study in-depth pre-
service teachers ‘challenges working in Technical Vocational Education and
Training institutions in South Kazakhstan. In this study, the research site is located
in the south Kazakhstan region. More specifically, it is a state college located in
Shymkent City. It is important for this study that this college offers programmes in
different specializations for example, garment manufacturing and weaving
production. SEN students with hearing and speech impairments can earn a college
degree in five various majors which are tailoring, garment manufacturing, weaving
production, sculpture making, and painting. This technical education institution
provides full-inclusion of SEN and ordinary students in one classroom. The
purposeful sampling approach is employed as it allows for maximum opportunities
for a comparable analysis of teachers with a variety educational backgrounds and
work experience in inclusive classrooms. The overall number of participants are two
subject teachers at the TVET institution working in inclusive classrooms.

The participants were recruited using two criteria:

13
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1. They have a minimum of five years of teaching experience (at least) including
contact time with students with hearing-speech impairments studying in the selected
TVET institution;

2. They should be teachers of various subjects at the TVET institution.

Table 1
Characteristics of Participants
Pseudonym | Occupation Education Work experience
background
Rinata Teacher BA Degree in Design | She has been working as a teacher for

and Drawing (USSR) | 21 years, in the last four years Rinata
has been teaching SEN students with
hearing impairments in TVET.

Rita Teacher BA Degree in Fine Rita is a college art teacher with more
Arts (USSR) than 30 years of work experience. She
has been teaching SEN students for 5

years.

Semi-structured interviews helped to address the research questions
comprehensively. This instrument enabled the researcher to acquire relevant
information through additional questions and prompts.

Analysis of Findings.

The primary data analysis derived from one-on-one interviews. The themes
gathered from the data analysis process are discussed and direct quotations from the
semi-structured interviews are used to illustrate the findings. An interpretive
analysis is presented at the end of every theme discussion.

Theme 1 - Challenges and barriers.

The data from this study shed light on the need for professional development
for teachers because of teachers’ lack of professional preparation hindered the
inclusion of SEN students. Teachers described their experience in inclusive
classrooms as difficult and psychologically draining. In particular, teachers were
challenged during the very first year of educating SEN students. The subject teacher

explains the lesson in Kazakh or Russian languages depending on the students’

14
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language medium. After her explanation, the sign language (hereinafter SL)
interpreter translates, and then students give feedback. The lesson lasts 90 minutes,
the same duration as mainstream classes, but teachers could not cover the lesson
plan in the same way. Pausing all the time for information to be translated in sign
language and with a large number of students made it impossible to complete the
lesson in 90 minutes.

For instance, Rinata (Teacher) claims:

As I teach “Clothing construction”, firstly I have to draw, and then show it to
students, after | have to check each drawing and correct. Simultaneously, a SL
interpreter has to translate my explanation, sometime students ask questions which
SL interpreter translates for me. That is why individual work, checking, and
translating took a lot of time. Thirteen students with hearing impairments in one
group is difficult.

The next barrier, the lesson content was a concern for teachers. During the first
year, the teachers had problems with explaining the lessons, the meaning of specific
terminology, and time management. Surprisingly for teachers, the barrier between
teachers and SEN students was students’ insufficient vocabulary and
underdeveloped writing skills. For instance, Rita (Teacher) shared her teaching
experience “when | taught my subject, students with hearing impairments could not
understand the subject terminology. They had very poor vocabulary. The SL
interpreter and | tried to explain the meaning of each term”. Students with hearing
impairments graduated from specialized segregated schools, where SEN students
were isolated from the society and did not interact with ordinary peers. Firstly, poor
vocabulary can be a result of a lack of communication; secondly, teachers and
parents had not worked on enriching the vocabulary of hearing impaired students.
Rinata identified another reason for this challenge. SEN students’ family
background is often the major cause of poor vocabulary. Many of these hearing-
impaired students live in a boarding school, as Rita (Teacher) explained, “Their
parents are not engaged in their children’s education and upbringing. Parents
impose their primary parental responsibility on public institution and teachers”.

In order to overcome the barriers, both teachers emphasized that they had to be

15
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very flexible and tolerant towards students with hearing impairments. The reason
could be because teachers have their own communication style, in addition to
gesturing gestures.

Theme 2 - Communication problems and solutions.

The empirical findings from the interviews with the selected teachers revealed
that sign language interpreters were hired to overcome the communication barrier
between SEN students and teachers. However, the administration of the TVET
institution faced difficulties in finding and employing qualified sign language
interpreters (herein SL interpreter). Firstly, there is a lack of educational institutions
in Kazakhstan where people can obtain a professional qualification in sign language
translation. There are some short three-month courses available on SL where a
person can learn the basics; in this case, their knowledge and translation skills are at
pre-intermediate level, but not at a level that is suitable in an academic environment.
Thirdly, in the labor market, SL interpreters are not in demand.

The first reason is that translations to SEN students is a barrier in
implementing inclusive education. The first reason, translation takes a lot of time,
which leads to the difficulty of class time management for teachers. For that reason,
time management was another challenge. For instance, the lesson lasts 60-90
minutes, the teacher explains a new theme, and then the SL interpreter takes time to
translate, which is also time consuming. The poor vocabulary of students makes the
translation process complicated. For instance, Rita (teacher) shared her practical
experience that “we had a lot of situations when subject teachers kept on speaking
and forgot about the existence of SEN students in the class. At the same time, the SL
interpreter could not translate simultaneously as the teacher spoke. The adaptation
period lasted 2-3 months, so students did not recognize us as teachers as they always
look at the SL interpreter.”

On the one hand, co-teaching with a SL interpreter facilitates
communication and interaction with SEN students, on the other hand, the translation
becomes complicated when SL interpreters use different gestures for the same word.
Rinata (teacher) noticed that “different SL interpreters use different gestures. For

example, I want to explain “draw a bold line with a soft pencil” so each SL
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interpreter shows/ uses different gestures. SL interpreters explain such differences
as different regions having their own dialect, so do the sign language.”

As the findings showed, there were many barriers associated with class
time-management as well as different interpretations of gestures among SL
translators. The difference in gestures causes difficulties for subject teachers and
SEN students. Translation is a time consuming process itself, but when students with
hearing impairments cannot recognize a certain gesture it becomes a problem.
Teachers believe that it is wrong to use different gestures for the same word; sign
language should be a fixed dialect. Teachers are of the opinion that that SL
interpreters did not study sign language as a profession; probably sign language
interpreters are not very professional. Many employed SL interpreters have
primarily a defectologist degree and SL interpreter is an additional qualification.

Theme 3 - Teachers suggestions to overcome challenges.

During the individual interviews with the selected teachers, all participants
were willing to share their ideas on the further promotion of inclusive education in
colleges in Kazakhstan. The data from interviews provided unpredictable findings
as TVET teachers’ expressed their needs and suggestions in order to improve
inclusive education process. This information is of great importance because hearing
the voice of those implementing inclusion is important in that improvements can be
considered.

Firstly, teachers highlighted the necessity of special training and practical
workshops where specialists can share their experiences. In the southern region,
teachers do not have opportunities to participate in seminars. For instance, Rinata
(South Kazakhstan) expressed her willingness to attend professional training “I
really want to participate. | would like to be informed about how to work with these
special needs students. Once there was a seminar at a boarding school for the
visually impaired. The trainers just reported what was done and what was achieved.
Neither seminars nor workshops were organized in my city.” Teacher Rita claimed
that she had not been trained as a professional in this sphere “sometimes | read
Russian authors on the Internet. Kazakhstani authors publish a very limited number

of articles on this topic. Teachers working with SEN students are lack of
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professional trainings and practice-based learning, and as a result, they feel anxious
and diffidence in conducting inclusive lessons.

Secondly, as the data from interviews show, specialized schools and teachers
have to pay more attention to hearing-impaired students’ education and literacy.
Poor vocabulary in college classes causes a serious impairment to the students’
progress. TVET teachers think that poor vocabulary is the fault of both teachers at
school for students with special needs who do not make sufficient effort to develop
the students’ vocabulary and SEN students who may be unmotivated at times as they
haven’t always been encouraged to be independent. In fact, a common view amongst
interviewees is that limited vocabulary is a huge barrier to achieving high academic
results for SEN students.

Thirdly, as the teachers suggested during the interviews, it is extremely
Important to prepare professional sign language interpreters. Teachers and principals
suggest creating a specialty at higher education institutions so that SL interpreters
will be well-educated and skillful specialists with professional degree in inclusive
education. Because Rita (teacher) assumed that, “the number of SEN children will
increase in the future, so translation is the best way to interact with them”.

Discussion of findings
Theme 1 - Challenges, Barriers and Communication problems.

The literature review reveals that different institutions accommodate special
educational needs students with different approaches such as appointed Braille
specialists, student is guided on a temporary basis, interpretation for free and a note
taking service ( Hugo, 2012, Neale & Brennan, 2008). In the Kazakhstani context,
according to the findings, the college administration used all its capacities to
accommodate students with disabilities, for example, interpreting, smart boards to
illustrate videos and pictures, teachers here also working to further facilitate the
learning process. The constructivism theory, posits that teachers are facilitators and
they use various teaching strategies and promote student centered education. This
principle served as the leading light in exploring communication problems and
solutions. In the literature it was found out that the teachers could use various tools

for promoting inclusion and one of such tools was to teach along with SL specialists.
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During interviews with teachers, it was found that the teacher also attracted SL
specialists to the teaching process to hearing-speech impaired students. The study
also showed a possible gap in the literature. For instance, the literature review did
not cover other communication barriers such as a poor vocabulary of SEN students
both internationally and in relation to the Kazakhstani context. This empirical study
shed the light on the low literacy rate of SEN students with hearing impairments
from specialized schools in Kazakhstan. This finding was not evident during
literature review of this study. Another issue that was not raised in the international
research or in the literature review is that there were various dialects used by sign-
language interpreters, especially in the Kazakhstani context. In this research, the
interview data reported that Kazakhstani sign language interpreters were using
different gestures for the same term/word explaining it as being part of a local
dialect. When the teachers were asked aboutthe issues of how to better facilitate the
lessons making them more inclusive or student-centered, as the theory guided me,
the teachers expressed their concerns on the existence of dialects within Kazakhstani
sign language. In other words, regardless of the fact that the Kazakhstani educational
setting supported the learners with sign language interpreters; the students
experienced a lack of access due to the existence of the dialects. As a result, the
Kazakhstani SEN students experienced challenging communication problems; often
they simply could not understand or recognize the gesture the SL was using to
explain certain concepts.
Theme 1 - Teachers’ suggestions to overcome challenges.

The findings revealed that TVET teachers educating hearing impaired students
are struggling against institutional barriers in Kazakhstan. Such teachers’ support is
connected with providing materials with large print, using sculptures and pictures,
showing video tapes, and having reading resources, nevertheless this support is
insufficient. TVET teachers raised the awareness about the necessity of professional
training and seminars on a regular basis. Another issue not raised in international
studies was salary. In Kazakhstan, TVET teachers are disadvantaged. They do not
receive additional payments for job related stress that other teachers working in an

inclusive environment receive.
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Special attention was paid to the role of further developing SL interpreters;
there is a huge demand for qualified and experienced SL interpreters in TVET
institutions.

Based on the collected data of this study it can be concluded that all teachers in
the selected TVET institution have similar experiences. According to the responses,
it is clear that the Kazakhstani teachers experience institutional barriers as do the
teachers in the global context. More specifically, they lack professional training in
implementing and managing inclusive education practices. The finding, which
deserves merits, is that the Kazakhstani teachers did not experience attitudinal
barriers and they did not have any social stigma about SEN people. However,
communication barrier is still a challenge but teachers expressed an applicable
solution to educate sign language interpreter in accordance of one standardized
gestures system.

As a concluding point of this study, the Kazakhstani subject-teachers are of the
opinion that educating hearing-impaired students in TVET institutions is feasible if

conditions for lifelong learning and meaningful education opportunities are created.
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PomanoBcbka /liana JlopimeoHTiBHA
KaHJIUAT IICUXOJIOTIYHUX HaYK,
CTapIINiA HAYKOBHH CITIBPOOITHUK JIA0OpaTOPIi MPHUKIATHOI ICUXOJIOT1T OCBITH
YKpaiHCHKOTO HAYKOBO-METOJUYHOTO IIEHTPY MPAKTUYHOI IICKUXOJIOTI] 1 COIiaibHOT poO0TH

HarmionaneHo1 akagemii mearorivHux Hayk YKpainu, YKpaina

MOJOJIAHHS HACJILIKIB TAHJEMII COVID-19 ®AXIBIISIMHA
IMCUXOJOI'TYHOI CJIYKBU CUCTEMHU OCBITH YKPAITHU

IMocranoBka mnpodjemu. CpOrogHi B YCbOMY CBITI CIOCTEPITaETHCS
NICUXIYHE HaNpyXEeHHS B CYCHUIbCTBI, NOB’s3aHe 3 MaHjaeMiero COVID-19.
BinOynucst moMiTHI 3MiHM ¥ Yy CHCTEMi OCBITH yChOTO CBITY, SIKI BIUIMHYJIU Ha
MICUXOEMOIIMHUI CTaH yYaCHUKIB OCBITHBOI'O TpoIlecy. Y 3B’SI3KYy 3 UM, Hepe]
(axiBUAMM ICUXOJOTIYHOI CiIyk0M 3akianiB ocBith y 2020-2021 pokax nocraina
npoOsemMa 100 HAJaHHS TCUXOJOTIYHOI Ta COLIaNbHO-TIEIAaroriyHol JOTIOMOTH
YYaCHMKaM OCBITHBOTO TMpOLECY, Y SKHUX CIOCTEPIraloThCs  COLIAIBHO-
MICUXOJIOTIYHI TpoOJIeMH, SKI BHHHMKIM BHACIIJOK TMaHAEMIi Ta KapaHTHUHY.
OCHOBHMMH 3aBIaHHSAMH POOOTH TPAKTHYHHX IICMXOJOTIB Ta COIllaJbHUX
MEeJaroriB  CTajgo 3MEHIICHHS TCUXOEMOIIMHOTO HANpPYKCHHS; MiJABUIICHHS
CTPECOCTIHKOCTI (PE3WILEHTHOCTI); MPOQiTaKTUKA JUCKPUMIHAIIT 1 CTUTMAaTH3AIli1
iH}piKOBaHUX; POPMYBaHHS MO3UTHUBHOI )KUTTEBOI IEPCHICKTHBH [ 1]

BukJ/iajieHHsI OCHOBHOr0 Matepiajy. Y paMkKax BUKOHaHHS HAyKOBOTO
nocmipkeHHss  «llogomanns wHacmiakie mangemii COVID-19 y  mismbHOCTI
MICUXOJIOTIYHOT CIY>KOM CHCTEMH OCBITHU» (ITPOEKT PEeasli30BYETHCS 3a MIATPUMKHU
HarionansHoro pouxy gocnimkers Ykpaiau y 2020-2021) YkpaiHChbKUM HAyKOBO-
METOIUYHUM LIEHTPOM MPAKTUIHOT IICUXOJIOTII 1 comianbHOi po6oTn HamonanbHOT
aKaJeMli MeJaroriyHuX HayK YKpaiHM CHUIBHO 3 HAYKOBO-METOAUYHHUM LEHTPOM

MPAKTUYHOI TICUXOJOTii Ta couianbHOoli poOOTH [HCTUTYTY MiCHSIUIIIIOMHOT

21




SCIENTIFIC PARADIGM IN THE CONTEXT OF TECHNOLOGIES AND SOCIETY DEVELOPMENT

neJarorivioi ocBiTH y YepHiBenbKil o6macti y mcronaai-rpyaai 2020 poxky Oyio
MPOBEICHO OH-JIAWH JOCHI/DKEHHS] 3 BHU3HAYEHHS COLIATbHO-TICUXOJIOTTYHUX
po0JeMm, sIKl BUHUKIIM Y IEJaroriyHuX MpaniBHUKIB M1 4ac KapaHTHHY.

CnoyaTtky OyJi0 BH3HAY€HO PIBEHb OCOOWCTOI TPUBOTH YCIX MENArOTIYHUX
MpaIiBHUKIB CUCTEMH OCBITH YKpaiHM Ha TTOYATKy KapaHTHHY Yy Oepe3Hi 2020 Tta y
mucromani 2020 —y 52% pecnionnentis (N=3200). Bapro 3a3HaunTH TEHACHIIIIO J10
3MEHIIICHHS PIBHS TPUBOTH Ta €MOIIIMHOI HanpyTH y ¢axiBmiB y juctomami 2020 —
16%, a Bxe y BepecHi 2021 — y 5%. Takoxx BH3HAU€HO OCHOBHI CTpaxu, 5Kl
GbopMYIOTh TPHUBOTY: cTpax 3axBopitH —93,4%; XBopoOM Ta cMepTi OJM3BKUX —
68,9%; 3amumutrcs 6e3 podbotu — 53,4%; comianbHoi 13011l —33,4%; 0IU3bKOT0
(GI3MYHOTO KOHTAKTy y chnuikyBaHHI — 24,5%; 3apasutucs y TIpOMajCbKOMY
tpancnopti — 17,8%. Henosipy mo 3MI mono BucsitienHs iHdopmarii mpo
MaHJIeMil0 BUCIOBWIN 26% OMUTAaHUX, Kl BU3HAUWIU 1€ BaXXJIUBUM (HaKTOPOM
MICUXOEMOIIMHOT HECTaOIHLHOCTI.

daxiBIll MCUXOJOTIYHOI CIy>KOM Ha3Bajld OCHOBHI MPOOJIEMH, SKI BUHHKIIU B
YYACHHMKIB OCBITHBOTO IPOIIECY, SIKI BIUIMHYJM Ha CTaH NCUXIYHOIO 3[0pOB’S Ta
TICUXOJIOTIYHOTO OJiaromoayydsi 3/100yBadiB OCBITH, BUMTENIB, OaThKIB Tij 4ac
naHjeMii Ta KapaHTUHY: CTaH IMOCTIHHOI HAampyru (XBWJIIOBAHHS, TPUBOXKHICTD,
pPO37paTOBaHICTh, BUCHAXKEHHS); TPUBOTra, OOS3HBL JIIOJICH, 110 3aXBOPUIM; CTpax
1H(IKyBaTHUCS; colliaibHa Je3aJanTallisi; po3ApaTyBaHHs Ta HAIPYKEH1 CTOCYHKH 3
POJIMHOIO Ta JAITHMHU.

3 METO BW3HAYCHHS MIEBUX TICUXOJOTIYHUX JETEPMIHAHT TapMOHi3allii
TICUXIYHOTO 3/I0pPOB’Sl YYAaCHUKIB OCBITHHOI'O TPOIIECY B Tepioj maHaemii Oynu
NPOBENCHI OHJIAH (OKyC-Ipylu MPAKTHYHUX TICUXOJIOTIB Ta COIaJIbHUX
negaroriB. B mporeci mpoBeneHHs (HOKyCcOBaHOTO I1HTEPB’10 (axiBili Ha3BaIH
HACTYITHI JIETEPMIHAHTH, Ha SIKI BU3HAYalid 30€pPEKEHICTh MCUXIYHOTO 370POB’S,
COLIIAJIbHO-TICUXOJIOTIYHOT0  Oyiaronofiyyusi y IMejnaroriB, OaTbKiB, 3700yBadyiB
OCBITH: TIO3UTUBHE MHCIICHHS, EMOIlIHA CTIHKICTh, TOJIEPAHTHICTh IO CTPECOBHUX
dbakTopiB, BOJIOJIHHS OH-JIAMH TEXHOJIOTISIMA SIK HEOOXIJTHOT CKJIaJI0BOi
npodeciiiHoi KOMIIETEHTHOCTI B yMOBax JUCTaHIIHHOI ocBitH. Came 1

)IeTepMiHaHTI/I BHU3HAYMJIHA OCHOBHI HaIIpsAMKHU IICUXOJIOTTYHOT JOIIOMOI'
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y4acHUKaM OCBITHbOTO Tipoiiecy y 2020 porii.

EdextuBHUMU ~ TEXHOJIOTISIMU ~ 30€pEKEHHS/BITHOBJICHHSI  TICUXIYHOTO
3JIOPOB'SL Ta PO3BUTKY KHUTTECTIHKOCTI B yMoBax mauaemii COVID-19, ski BapTo
3aCTOCOBYBATH MPAKTUYHUM IICHXOJIOTaM, COIllaJIbHUM TeJaroraM B 3akjajaax
OCBITH BU3HAYCHO HACTYIHI: TexHouoris Basic-PH; «TinecHe ckaHyBaHHS»; BIIPaBH
Ha peJIaKcallilo; JUXajdbHl BIPABHU; TEXHOJIOTIi CaMOHABIIOBaHHS (3aCTOCYBaHHS
adipMmariiii, cyrecTuBHEX (opMyJl); BIIpaBU apT-Tepalrii, MaH1ajJoTeparis; BIPaBH,
10 BUKOPHUCTOBYIOTHCS B poOOTI 3 BTpaTor0 «MuHYJIe — TENepiliHeE — MaiOyTHEY,
«Haitbnuxae oroueHHs», « EHEprisy, « JlyMKu — TO4yTTS — MOBEIIHKAY [2]; TEXHIKA
3 PO3BUTKY €MOIIHOT KOMIIETEHTHOCTI; TpaBMa(OKyCOBaH1 TEXHIKH PETYJIALIl IpH
cTpect; «Meroanka rapMmonizamii» (Llpaiibepa).

BucHoBku. @axiBisiM MCUXOJOTIYHOT CIY>KOM CHCTEMH OCBITH YKpaiHU y
cBOill mpodeciiiHiii aisnpHOCTI mia vac naHgeMmii COVID-19  neoOxigHO
30CEpPEeIUTHCh Ha NICUXOJOTIYHINA J0MOMO31 YYaCHUKAaM OCBITHBOTO IMPOILECY, SIKI
MOCTpaXJTAJIM BiJ IT€i MaHAeMii Ta KapaHTUHY. BaXIuWBO 301IBIINTH KUIBKICTH
TOJIMH, Kl OyIyTh BHUJIJIEHI Ha MPOCBITHUUBKO-MPOPIIAKTUYHY pOOOTY MIOJ0
30epe)KCHHS/BITHOBIICHHSI TICHXIYHOTO 3J0POB’S, COIaIbHO-TICUXOJIOTTYHOTO
OJlaronoTyyds MIITXOM CUCTEMHOT ICUXOeayKallil 1me1aroriB, 0aTbKiB, 3100yBaviB
OCBITH. TakoX Ba)KJIMBO HAJIaBATH 1HAUBIAYaJIbHY IICUXOJIOTTYHY JOMOMOTY JITAM
1 IOpOCIUM MIOJI0 cTaluIi3allii/rapMOHi3alli ICUXOEMOIIMHOTO CTaHy, PO3BUTKY

IIO3UTUBHOI'O MUCJICHHA, q)OpMYBaHHSI COHiaHBHOFO Ta eMOHifIHOFO iHTCHCKTy.
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Be3upoga Jleina
JOKTOP (PHIIOJIOTHYECKUX HayK, Ipodeccop,
AzepOaiimxanckuii ['ocynapctBennbiit [legarorndeckuii Y HUBepCuTeT,

AzepOaiimxanckas PecryOnuka

OCHOBHBIE IPUHIIUIIBI JEJTOBOM KOMMYHUKAIIAU

Annomayun. B oannou cmamve 2080pumcsi o Haubonee pacnpoCmMpaHéHHOM 6ude 0OueHUs
MedHcoy 100bMU 8 0OWecmae, NPUHYUNAX 0el080U KOMMYHUKayuu. 30ecb ommeyaemcs, 4mo 6e3
maxoul hopmvl 0OWEHUS HUYE20 HEBO3MOICHO 00OUMBCA 60 MHOSUX ChepaXx dCuzHu. Ymenue
YCHewHo eecmu 0elosble Nepecoopbl, cobM00as 6ce Npasuld, S6isaemcs 0053amenvHou OJis
NPOhecCUOHANbHOU KYTbMypbl KAjicO020 yelogeka. B cmamve ykazviearomes yenu, npasuia u
OCHOBHbLE NPUHYUNDBL OET0B0U KOMMYHUKAYUU.

Knrwoueesvie cnosa: xommynuxayus, popma obwenusn, ungpopmayus, cgepa, yeav, 3adaua,

napmuép, KOHMaxKm, Cés13b, Mpaouyus.

Hawnbonee pacnmpocTpaHeHHBIM BHIOM OOIICHHS MEXIy JIOIbMU B
oOIIIeCTBE SIBISIETCS JIeioBasi KOMMYyHUKaIus. be3 Takoit ¢hopMbl OOIIICHUST HUYETO
HEJb3 JOOUTHCS B cpepax SIKOHOMUKH, KyJIbTYPbI, IPaBa, TUIIIOMATUH, TOPTOBIIH,
YOpaBJICHUS W 00pa30BaHUS. YMEHHUE YCIICIIHO BECTH JICJIOBBIC IEPETOBOPHI,
MPaBUIILHO COCTaBUTH PabOYMil JTOKYMEHT CETOJIHS CTajO0 HEOTHEMIIEMOW YacCThIO
po(heCCHOHANFHONM KYJBTYphl KaKJIOTO 4YeloBeKa. MeHemKep, MEHEeIKEp BCeX
YPOBHEM, MPETo1aBaTelib, CTYICHT, Bpad, HHXKEHEp, peepeHT, paOOTHUK, KaXK bl
YeJIOBEK JIOJDKEH YMETh BECTH JICJIOBBIE TMEPErOBOPHI HAa BHICOKOM ypoBHE. Jliis
JOCTHDKCHHS BBICOKMX YCIIEXOB MPAKTUYCCKH B JIFOOOM BHJIC MPOdeCcCHOHATBHON
NEATETPHOCTH HEOOXOAMMO TOYYUTh OMNpPEACICHHYI0 WH(POpPMAI0, 3HAHUS O
npaBuiIax U MPUHIUIAX JIEJT0BOTO OOIICHHMS.

«PaboTa — 3T0 ymMeHHUe pa3roBapuBaTh C JIOIbMI», — FOBOPSAT AMEPUKAHCKHE

peANpPUHUMATENIA. DTO 03HAYAET, UTO JeJI0Bass KOMMYHHUKAITUS HEOOX0IMMa BCEM
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ydyacTHUKaM OusHec-nipouecca. Cienyer OTMETUTb, YTO TEPMHUH «JIeJI0Bas
KOMMYHUKAIIHS» YaCTO UCIOJIb3YETCsl KAK CHHOHMM TEPMUHA «JI€JI0BOE OOIICHUEY.
O6a TepMuHA, KOHEYHO, PaBHbI U MOTYT HMCIOJIb30BATHCS B OJAHOM M TOM K€
KOHTeKcTe. JleloBasi KOMMYHHUKAUM — 3TO IPOLIECC B3aWUMOJECUCTBUS JIE€TOBBIX
MapTHEPOB, HAMPABJICHHBIN HAa OpPraHU3aIlMI0 W ONTHUMHU3AIUI0O TOTO WJIM HWHOTO
OCHOBHOTO BHJa JAESATEIbHOCTU. JlenoBasi KOMMYHUKAIUsl MPECTaBIsSIET cOoOOM
polecc B3aUMOJICHCTBUSL CTOPOH, B XOAE€ KOTOPOTO MPOUCXOJUT OOMEH
NeATEeIbHOCThIO, MH(OpMAIIEH U OTIBITOM.

[{esnbro A€10BOM KOMMYHUKALMU SBJISETCS OCTAHOBKA KOHKPETHBIX LEIEH U
3ana4. KoMmMyHuKanus, Kak U B3aMMOJEICTBUE, MPEAIOIaracT B3auMOACHCTBHE
JIOJIed JApYyr C JpPYyroM, COBMECTHYIO paboTy U oO0MeH wuHbopmanuen s
COBMECTHOM paloThl. B 1em0BO KOMMYHUKAIIMK TPEIMETOM OOIIECHUS SIBISETCS
COBMECTHAsl JESATEIbHOCTh (OOIMI Tpya), a mapTHep 1o OOIIEHHIO BCera
BBICTYIIAET B KAYECTBE BAXKHOTO JUIa. OCHOBHbBIE KPUTEPUH TAKOT'O OOIICHUS —

ATO TMPOAYKTHUBHOE COTPYIHUYECTBO, COJMMKEHUE IIeJe U TO3UIIHA,
COBEPILICHCTBOBAHUE MAPTHEPCKUX OTHOLIEHHN — pa3JIeICHUE €IUHOTO0 Ipolecca
JeSTETHLHOCTH Ha OT/ICNIbHBIE (YHKIIMU U UX PACTIPEICIICHIE MKy YYaCTHUKAMH.
OCHOBHBIMHU 3JIEMEHTaMU JIEJIOBOM KOMMYHUKAIIUH SIBJISTFOTCSI:

"  KOOPJMHAIMS OTACIbHBIX JEHCTBUI, HEOOXOAUMOCTD YIIPABICHUS UMHU.

=  B3auMOJEHCTBUE aeJI0BOr0 o00meHus. UtoOnl 1enoBoe oOIeHue ObLIO
WHTEPAKTUBHBIM, OHO JIOJIKHO COCTOSATH U3 CIAEAYIONIUX KOMIIOHEHTOB:

" YCTaHOBKa KOHTaKTOB (3HAKOMCTBO), OpUEHTAIUSI B OOLIEHUH, IOHUMaHUE
MPOUCXOMSIIETO, OTABIX; OOCYXICHHE WHTEPECYIOIIEr0 BOMPOCA, pEIICHUE
po0JIEMbI, 3aBEPILICHUE CBA3H.

JlenoBass KOMMYHUKAIUsl TMPEICTABISIET COOOM CIIOXKHBIA, MHOTOTPAaHHbBIN
MIPOIIECC Pa3BUTHS OTHOIICHUM MEXay JoJbMH B cdepe yciuyr. Ero yuactHuku
JNEUCTBYIOT B O(PUIMANBHBIX CTAaTycaX W HalleJeHbl Ha JOCTH)KEHUE Ielell U
KOHKPETHBIX 3aJay. XapakTepHOM 4YEpPTOM ITOTO IpoLecca SBISAETCS TO, 4YTO
peryJIsipHOCTb MOAYMHEHA  OTPaHUYCHUSM, 3a/ITaHHBIM CIEAYIOIIUMU
COCTAaBIISIOIIMMU: BHUJ] JIETIOBOTO OOIICHUS, opMa AECIOBOTO OOIIEHUs, CTEIICHb

q)OpMaJ'IBHOCTI/I, KOHKPCTHBIC TCIX W 3ada4u O6IIICHI/I$I, HAallUOHAJIBHBIC U
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KYJbTYPHBIE TPAJIULINU, COLIMATIbHBIE HOPMbI TTOBEICHHUSI.

OOmeld uyepToil NETOBOM KOMMYHHUKAIIUM SIBJSETCS TO, YTO KOH(IIMKT
PKOHOMHYECKUX MHTEPECOB, B3aWMOCBS3€d M COLUAIBHOIO PEryJIMpPOBaHUS
OCYILECTBJISIETCSI B paMKax 3aKoHa. 3a4acTyl JIOJM BCTYNAKOT B JIEJIOBbIC
OTHOUIEHUS JUIsl TOTO, YTOOBI Y3aKOHUTh CBOM OTHOILIEHMS B TOM WMJIM MHOU cdepe.
W neanpHbIN pe3yabTaT OTHOLIEHNN U FOPUINYECKUX TOKYMEHTOB — MapTHEPCTBO,
OCHOBAaHHOE Ha B3aMMHOM YBa)XK€HUU U JOBEPUHU.

JlenoBoe oOmieHne BoO MHOrom ¢opmann3oBaHo. Kaxaomy cOTpyIHUKY B
opraHu3anuu Jaaercs (UKCUPOBAHHBIA CTaHIAPT TOBEJACHUS B OTHOUICHUU
ouIManbHBIX MpaB U o0s3aHHOCTeN. OO0IIee MPaBUiIo ASIOBOTO B3aUMOICHCTBUS
3aKJIF0YAETCs B CJIEIOBAHUU IPUHIMIIAM B3aUMOJIEUCTBHS C YUETOM JIOJKHOCTHBIX
poned, mpaB W (PyHKIIMOHATBHBIX oOs3aHHOCTEeH. [lpm sTOM HeobxoaMMO
coOnogaTh cyOopauHanmuioo W pabouuil sTuker. B curyauuum ¢popmanbHOTo
KOHTAKTa U3BECTHBI «IHCAHBbIE» U «HEIMUCAHbIe» HOpMBbI MoBeneHus. [IpaBuna u
dbopMbl, TPUHSTHIE HA CIIyX)0€, Ha3bIBAIOTCS TPYIOBOM 3TuKOM. Ero ocHoBHas
byHKIUs  3akiodaeTcss B (OPMHUPOBAHUM  MPaBWI,  CIOCOOCTBYIOIIMX
B3aMMOTIOHUMAHHMIO MEXAY JIOAbMU. BTopas ¢yHkius pabodero sTHKeTa —
byukius rudkoctu. COBpEMEHHBIM BHYTPEHHUM JTHKET OOCTYKMBAaHUS HUMEET
MeXKayHapoaHble uyepTbl. OH Obl1 ocHOBaH B 1720 roay Ha ocHoBe «OOmImMX
MIPaBUI», U3 KOTOPBIX OBLIM B3ATHI BHEITHUE UCH.

JlenoBasi KOMMYHHMKAIUsi OCYIIECTBISIETCS B 0CO00#l cpene, B KOTOPOM
YCTAHABIMBAIOTCS TMOAYMHEHHBIE M B3aMMO3aBUCHUMBbIC OTHOIICHUSI MEXKIY
Mo/Ipa3/ieICHUsIMUA ¥ paOOTHUKAMH B COOTBETCTBUU C HEPAPXUUECKON CTPYKTYpPOi
opranuzauud. B pe3ynbrare BO3HMKaeT mpoOiema Mnepesayd IOJHOW U
JIOCTOBEpHOI MHGPOPMAIMK HA YPOBHE HepapXuuecKor mupamMusl. [1o HEeKOTOphIM
JaHHBbIM, ToJbko 20-25% wuHpOpMANMU OT  TOM-MEHEHKEpa  JOXOIUT
HEIMOCPEJICTBEHHO JI0 UCIIOJIHUTENEN U PABUIBHO UMHU MTOHUMAETCS. DTO CBSA3aHO
C UCKaKEHHEM MH(OpMAIHU, C OJJHOM CTOPOHBI, M HEXEITAHHUEM PYKOBOJIUTEIEH
NPEeJOCTaBIsATh pabOTHUKAM MOJAPOOHYI HHGOpPMAIMI0O O CHUTyallud Ha
npeanpuaTud B 1enoMm. Jlis ydera 3TUX OCOOCHHOCTEH [EJI0BOTO OOIIEHUs

MUCBMCHHBIC  HHCTPYKIHWH, PCIOCHUA, PACIOPAKCHUA CICAyCcT IIPHU3HATHb
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BaXHEHIINM crI0OCOOOM TOBBITIIEHUS () (PEKTUBHOCTH AETOBOTO B3aUMOICHCTBUSI.

Cnenyer OTMETHTH, YTO MOTHUBALMS SIBISIETCS KIIIOUEBBIM YCJIOBUEM JIS
3¢} (EeKTUBHOCTH JEIOBOM KOMMYHHUKAIMHU. B 1e10BOIl KOMMYHHKAIIUH YEJIOBEK
BBICTYNIA€T TMpPEJCTaBUTEIEM Kakol-mubo opranm3anuu. Ecim B mporecce
JEATeIbHOCTU HE YIOBJIETBOPSIOTCS JIMUHBIC TOTPEOHOCTH WIIM €CJIU COOCTBEHHBIM
o0pa3 MBIILICHUS] ¥ TIOBEJCHUS YeJOBEKa HE COBIAJAET C IPYIIOBBIM, TO MOXKET
BO3HUKHYTh KOHQIUKT (BHYTPEHHHM, MEXKIUYHOCTHBIM) M TOT/a CHIKAETCA
uHTepec K pabore. B cuny  23¢d(dEKTHUBHOCTH  JEJIOBOrO  OOIICHUS
B3aMMO3aBUCHUMOCTh BCEX YYAaCTHHUKOB [I€JIOBOTO OOIEHUs JODKHA OBITh
HaIlpaBJICHa KaK Ha JOCTH)KEHUE KOHEUHOI'O pe3yJibTaTa, TAK U Ha Peaau3aluio
JIMYHBIX HAMEPEHU.

B xome coBmecTHOU IesTeNhbHOCTH MOTYT (hOPMHUPOBATHCS CHEIUATBHBIC
MEXaHU3MbI PETyJSIUA JTUHAMUKH OTJEIbHBIX T03HABATEIbHBIX MPOIIECCOB,
COBMECTHBIE CTpAaTEruy pelIeHus 3a1a4, 00U 71 Tpynmbl cnocod padoTsl. [Ipu
TOM TMPOUCXOAUT OOMEH WHAMBUAYAIbHBIMU KauyecTBaMM, BbIpaOaThIBaETCS
YMEHHUE M JKEJIaHWE CBS3BIBATH €M U JEUCTBUS C ULEISAMH, KOHTPOJIUPYIOTCS
JeHCTBUS ApYyrux JroAei. Beé aTo ciocoOcTByeT pacumpeHnio HHGOOPMAIIHOHHOTO
MIPOCTPAHCTBA, MTO3BOJISIET YBUAETh KaK peliaercs npoodiema. Pe3ynbraToMm Takoro
B3aUMOJICMCTBUS SABJSECTCS COYETAHHE MACH MEXAY ydacTHUKamu. Emeé omHum
npUHIUIIOM 3(G(EKTUBHOTO JIEJIOBOTO OOIIEHUS SBISIETCS COBMECTUMOCTH M
rapMOHHUS YWICHOB KOJUIEKTHBA BO BPEMsI COBMECTHOM JIEATETbHOCTH.

dopMmaabHOE OOIICHHE SBISIETCS BAXKHOW YacThi0 A((PEKTUBHOTO JEIOBOTO
obmenusi. To ecTh 3TO B3aUMOJICHCTBHE JIIOJICH BHYTPU OpPTraHU3aIMK B pabouee
BpeMsi. Takoil BUJ J€JIOBOIO B3aUMOJICHCTBUS HA3bIBAECTCS KOPIOPATUBHBIM
OOlllEHHEM U HMMEET CBOM OCOOEHHOCTH. Tak, Hampumep, B KOPIOPATHUBHBIX
OTHOILICHUSIX HEBO3MOXHO PACTOPTHYTh OTHOIICHHUS C OJHUM MapTHEpOM (IO
KpaiiHeil Mepe, 6e3 moTeph aJisg 06enx cTopoH). [loaToMy BHE 3aBUCUMOCTH OT MX
CUMIIATUH U aHTUTIATUH (BHEIIHOCTD, POCT, OACK/IA U T. JI.) HEOOXO UMbl KOHTAKThI

Y49aCTHHUKOB 06HICHI/I$I.
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HEAVY METAL IONS (Co?, Cu*, Ni*) ADSORPTION
BY CHITOSAN-BASED POLYMER SORBENTS

Abstract. The problem of environmental protection is becoming more and more topical every day,
and therefore urgent measures are required to improve the ecological state, in particular, to
reduce environmental pollution and the impact of adverse conditions on a living organism. At
present, the use of chitosan-polymer sorbents, which have found wide practical application for the
removal of heavy metal ions from various aqueous media, is promising.

Keywords: heavy metal ions, chitosan, adsorption.

Environmental pollution with heavy metal compounds, which are highly toxic
and carcinogenic and can be accumulated in living organisms, is one of the key
problems of present time [1]. To solve environmental problems, the improvement
of sorption technologies and the production of new effective sorbents are especially
important. In this regard, the development of polymeric sorbents based on chitosan,
which is distinguished by its unique sorption properties, is an urgent task and has
scientific and practical value.

Chitosan is a copolymer of D-glucosamine and N-acetyl-D-glucosamine with
a unique polycationic fibrillar structure. When the number of D-glucosamine units
Is higher than 50 %, the polymer is called chitosan (in case of less than 50 %, the

polymer is called chitin) (Fig. 1) [2].

CH,OH CH,0H
/ Gul ™ ;f Cl-x _:ﬂH
AOH J O WOH 7
H{:' 'H-x‘_‘;-' ,
R R

N-acetvl-D-glucosamine D-glucosamine
unit unit

x> 50% — chitin y > 50% —= chitosan

Fig. 1. Structure of chitosan and chitin
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The presence of numerous reactive -NH> and -OH groups makes it possible to
modify this polymer and synthesize its derivatives. Recent researches show, that
chitosan, called the “sorbent of the 21st century”, is superior to other sorbents in
terms of the efficiency of binding heavy metals and radionuclides. It improves the
hematological parameters of the organism by removal of heavy metals. In addition
to its sorption properties, associated with heavy metals, chitosan has been found to
be an adjuvant for gene delivery, drugs, cell and tissue engineering [3]. Chitosan has
healing, fibrous and film-forming properties and can be used to prepare
biodegradable drug carriers in the form of a film, which provides the effect of
prolonging their action. It has antiviral, antitumor, antibacterial activity. The
immunostimulating, adaptogenic, antihypoxic, hemostatic, antioxidant and anti-
inflammatory effects of chitosan and its various derivatives have been confirmed,
and the antiallergic properties of chitosan compounds have been proven as well [4].
This polymer is used for the development of new promising drugs, medical threads
and radioprotectors. Preparations based on chitosan are used in ophthalmology,
veterinary medicine, cosmetology, clinical nutrition, food additives, biopesticides,
biosensors, chromatographic materials, agriculture, water purification, removal of
organic dyes, emergency oil pollution, solvents [5].

In this regard, research studies on the modification of chitosan, as well as the
production and use of polymeric sorbents with biospecific properties based on this
compound, are very relevant and of practical importance.

With the purpose to obtain a modified chitosan and study its sorption
properties, N,N-dietil-N-methyl chitosan chloride was synthesized using a known
procedure [6].

The influence of pH of solution on the adsorption of heavy metal ions (Co?*,
Cu?*, Ni?*) by N,N-diethyl-N-methyl chitosan chloride was studied. To this effect,
50.0 mg samples of sorbent were placed in volumetric flasks (50 ml) with the
addition of 10.0 ml of distilled water and periodically stirred during the day.
Ammonium - acetate buffer solutions were prepared by using 0.1 N NH4OH and 0.1
N CH3COOH solutions.

The next day, 5 ml of buffer solution and 10 ml of a previously prepared metal

31




SCIENTIFIC PARADIGM IN THE CONTEXT OF TECHNOLOGIES AND SOCIETY DEVELOPMENT

salt solutions (including 25 mg/100 ml of Co?* ions, 20 mg/100 ml of Cu?* ions, 15
mg/100 ml of Ni?* ions) were added separately to each flask, and mixed from time

to time. Before using metal salts were recrystallized (Fig. 2).

Fig. 2. Recrystallized samples of metal salts (a),
25 mg/100 ml Co?*, 20 mg/100 ml Cu?*, 15 mg/100 ml Ni?*ions prepared solutions (b)

and solutions prepared to study the adsorption process (c)

The next day after reaching an equilibrium, the suspensions were filtered and

the concentration of metal ions was determined by complexometric titration (Fig. 3).

Fig. 3. Filtered samples and titrated solution

The amount of each metal ion adsorbed at equilibrium on N,N-diethyl-N-

methyl chitosan chloride was calculated using the following formula:

Co— CIV
SC (mg/g) = 2=tV

where SC — sorption capacity, Coand C. (mg/l) — initial and equilibrium concentrations of metal

ion, respectively, V (I) — volume of metal ion solution, m (g) — adsorbent mass.

The influence of pH of solution on the sorption of cobalt, copper, and nickel
ions has been studied. Chitosan was completely dissolved in a very acidic medium
at pH=2-3. The same effect was observed for buffer solutions when the pH of the

solution is below four. The adsorption of cobalt, copper, and nickel in a solution
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with pH ~ 4 is very low, which is related with the inhibition of the adsorption of
metal ions in the medium by hydrogen ions and the partial dissolution of chitosan.
Therefore, at a pH below 5 the use of chitosan as an adsorbent in acidic solutions is
impractical. At the same time, at pH = 10 the adsorption of these metal ions
significantly decreased. The best results are obtained at pH = 7—-8 for Co?* ions, and
at pH = 9 for Cu?* and Ni?* ions (Fig. 4).

1,6

L4 | ——

Cu?*

172 7 Colt
o,
-ﬁ:ﬁ 1 / \I
2| os Ni2*
| 06 /
[ ]

04

0.2

| T T T T 1

6 7 8 g pH

Fig. 4. The effect of pH on the adsorption of metal ions
(25 °C; 25 mg/100 ml Co?*, 20 mg/100 ml Cu?*and 15 mg/100 ml Ni?*)

The sorption of metal ions is based on a complexation mechanism that
includes only free metal cations and unprotonated amino groups.

It was found that the retention of metal ions by chitosan depends on many
parameters, including the composition of the solution, the properties or molecular
weight of the polymer, and the degree of deacetylation as well. As a rule, several

chemical modifications are carried out in order to improve the sorption of metal ions.
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MPOMO3UIIT IOJ0 YIOCKOHAJEHHSA CUCTEMHU
BIBPOJIIATHOCTYBAHHS JIBUTYHIB JIITAJTbHIUX ATTAPATIB

Anomauin. O6rpynmosano HeobOXiOHiCmMb NPOBeOeHHsT KOHMPOIIO MEXHIUH020 CMAHY O08USYHIE
npu excniyamayii timaneHux anapamis. Haseoeno nepegazu 8i0payitino2o ananizy nopieHAHO 3

IHWUMU  OIGCHOCMUYHUMU MEeMOOaMU KOHMPONIO MeXHIYHO20 Cmany O0eucyHie. Busnaueno
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odicepena O8USYHI8 NIMANbHUX anapamis. 3anponoHosano 3aealbHull nepenix 3a0au cucmemu
8i0p00iacHOCMY8AHHI O8ULYHIB IIMALHUX ANaApamis.
Knrwuosi cnoea: nimanvnuii anapam, cunosa ycmaHo8Ka, OiA2HOCMYBAHHS, MEXHIYHULL CIMaH,

08U2YH

ba3oBuM eneMeHTOM CWJIOBOi YCTAHOBKM JIITaJbHUX amapariB €
ra3oTypOinHuil  nBuryn (I'TZl). Takuii 1OBUryH MICTUTH OaraToCTyHIHYacTy
JIOTIATKOBY MAIlIMHY, IO BKJIIOYaE HaOlp 00epToBUX (COIJIOBUX) armapariB
KoMrpecopa Ta TypOiHHM. TeXHIYHHMM CTaH poTOpa TypOOKOMIIpecopa BH3HAua€
pecypc 1 HaJIWHICTh CHJIOBOI YCTAHOBKM JIITAJIbHUX alapariB, OTXKE, BIUIMBAE Ha
0e3neky monboTiB [1-7]. Takum uyuHOM, KOHTpOIb TexHiuHoro crany ['TJ] 3a
BIOpaliiHUMU TapaMeTpaMH € BaXKIMBUM HANpPSAMKOM Y 3arajbHId CHUCTEMI
TEXHIYHOI JIIarHOCTUKH JITAIbHUX araparis [6-9].

Po3poOka e(peKkTUBHMX CHUCTEM HEPYWHYIOUOTO KOHTPOJIIO MapameTpiB
TEXHIYHOTO CTaHy €JIEMEHTIB JIITAJIBHKUX anapariB € akTyalbHOO 3aaucto [10, 11].

BiOpamiitnuii aHai3 Ma€e MOPIBHSIHO 3 1HIMMMH JIIarHOCTHYHUMH METOAaMU
psaa xapaktepHux puc. Lle mop's3aHo 3 THM, 0 OCTaHHI 3BMYalHO (IKCYIOThH
pPEe3yJIbTaTH CHJIOBOI'O HAaBAaHTAa)XCHHS, a 3a JIOIIOMOIOK BIOpaIlifHMX METO/IIB
3MIIACHIOETHCS O€3MOcepe il KOHTPOJb CaMOro JMHAMIYHOTO CHJIOBOTO BIUIHBY.
3BI1JICH BUIUIMBAE MPUHIIMIIOBA MOXJIMBICT OUIBII PAHHBOT'O, MTOPIBHAHO 3 IHIIUMU
crioco0amMu, BUSBIICHHS, 1 HABITh MOTEpEPKeHHs HecnpaBHOCcTeH [11-15].

3acTocyBaHHS METOJIB BiOpaliifHOro aHajizy OOMEXKEHO BIJCYTHICTIO
JIOCUTh MPOCTUX Y BUKOPHCTAHHI Ta OOCIYroBYBaHHI CHCTEM 300py Ta aHaII3y
iHpopmarii Bix BiOpoakyctuunux curHamiB [3, 9]. ¥V poOoTi 3amponoHoBaHa
cucreMa 300py, YBEICHHS i1 0OpOOKM aHAJOTOBMX CHUTHAJIB, sIKa MIPU3HAYCHA JIJIs
BUMIPIOBAaHHS Ta [HQPPOBOi O00pOOKM BIOPOAKYCTUYHMX CHTHAJIB TpHU
BIOpO/IIarHOCTHII Ta30TypOIHHMX arperariB y TypOiHOOymyBaHHi. Po3pobiiena
CUCTeMa Ma€ HEOOXIJIHI XapaKTEPUCTUKU JJII CBOEYACHOTO Ta JOCTOBIPHOIO
BUSIBJICHHSI MOKJIMBUX BIMOB MPU KOHTPOJi TexHiuHoro ctany [T/l mitanpHUX
amapariB.

[TpoBenennst Texniunoi aiarHoctuku [T/ miTaapHUX anmapartiB y pealbHOMY
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yacl 103BoJisie nepeiitu Bia ekcruryatauii I'T/] 3a wacom no ekcruryartauii I'T/] 3a
TeXHIYHUM cTaHoM [7, 9, 10]. OnHuUM 3 OCHOBHHUX €JIEMEHTIB TEXHIUYHOT J1arHOCTUKH
€ BiOpomiarHoctuka [12, 15].

Bibpariii, To6To0 MexaHIYHI KOJMBAHHS, BU3HAYAIOTHCS 3BUYAMHO SK PEAKITis
CUCTeMH Ha it o0yprorounx cuil. OOyproroud HaBaHTaKeHHs, 110 AiroTh y [T/,
00yMOBJIEHI IPUHIUIIOM JI1i 1 OCOOIMBOCTSIMH TypOOKOMIIpecopa, KU IpeACTaBIIse
cO0O0I0 JIONATKOBY POTOPHY MAIIMHY Ta CKJalae ocHOBY cydacHoro I'T/I, a Takox
YMOBaMHU €KCIUTyaTalii CHUJIOBOI YCTaHOBKM. BHyTpilllHI Ta 30BHILIHI CHJIH, IO
00ypIOI0Th, MAlOTh B OCHOBHOMY MEXaHIYHE Ta ra3oJMHAMHUYHE (aepOMEXaHIuHE)
noxo/keHHs. [Ipy BUKOpUCTaHHI y Ha3eMHUX YCTAaHOBKAaX BHUHUKAIOTH JIOJIATKOBI
30BHIIIHI BIUIUBH BiJl €JIEKTPOT€HEpaTOpa KOMIIpECOopa.

OcHoBHe mxepeno Bibpamii I'TJI — oGepToBuii porop TypOOKOMIIpecopa.
CrarucTuyHa Ta JAWMHAMIYHA HEBPIBHOBAXXEHOCTI pPOTOpa MPUBBOIATH JIO
BUHHUKHEHHS CHJI 1 MOMEHTIB, 1110 BUKJIMKAIOThH BIOpallilo, IK CaMOI'0 poTOpa, TakK 1
BCi€l TYpOOMAIIUHU Y IIIJIOMY.

Poropna aepomexaHiyHa BiOpailisi BHUKIMKAEThCA Ta30IMHAMIYHUMHU
HECTAIlIOHAPHUMHU HaBaHTaXeHHsAMH. OCHOBHE 1i JDKEpell0 — HaBKOJWIITHS
HEPIBHOMIPHICTh MOTOKY Ta3y (MOBITPs), IO MPOTIKAE YEpe3 PYXJIUBI Ta HEPYXOMI
I'paTH JIONATKOBUX anaparis.

Bibpariis, BUKIMKaHA aKyCTHYHUM ITYMOM, CTBOPIOBAHUM KOMIIPECOPOM 1
TypOIHOIO, a TAKOK BUHUKAE MPHU POOOTI BXITHOTO MPUCTPOIO, PEAKTUBHOTO COTLIA
1 KaMepu 3TOPSTHHS.

BibOparis, mo reHepupyerbcs 3yOLIOBaTUMU 3'€IHAHHSIMH, SIKI € B
pEeAyKTOpax JIBUTyHA il y CUCTEMI TPUBO/IB.

Bibparmis, 1m0 TeHepyeThCAd ~ MAMMIMHWKAMA. BoOHAa  BUKIMKaHa
rCOMETPUIHUMHU MTOXHOKaMH, 110 BUHUKAIOTh y TIPOIIECi IXHBOT'O BUTOTOBJICHHS Ta
MOHTAXY.

IIpu BumiproBanHi BiOpamii Ta KOHTpodi crtany [T/l mpomonyeTrbcs
BUKOPHCTOBYBATH HACTYITHI ITApaMETPH:

a) BIOpO3MIIIIEHHS — aMIUTITy/1a BIOPO3MIIICHHS TO3BOJISIE OXapaKTePU3yBaTH

nedopmallito KOHCTPYKIIT MpH BIOpaLlii;
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0) BUOPOTIPHUCKOPEHHS — XapaKTEePHU3y€ PiBEHb IHEPLUIMHUX HABAHTAXKEHb, 10
BUHUKAIOTh [PU KOJIMBAHHSX;

B) BHOPOIIBHIKICTh — BUMIPIOBAaHHS BiOPOIIBHIIKOCTI JTO3BOJISIE OIIHUTH
BIOpOHANPYKEHHICTh KOHCTPYKIIi, 110, y CBOI 4Yepry, BHU3HAYA€ IMPOIIEC
HarpoMajpKeHHs YIIKOHKEHb, 0COOJIMBOCTI YCTAIICTHUX XapAKTEPUCTHUK.

JI1st BUMIpIOBaHHS LIMX TapaMETPIB ICHYIOTh JIBa KJIACH MPUIaAiB: aHAIOTOB1
npuiaau 1 mudpoBi CUCTEMH, CIemiaibHl MeToau IM(poBoi 0OpOOKH CUTHATIB.
AHaNOroBi CUCTEMHU JI03BOJISIIOTH OJICPKYBATH 3HAUEHHS! BUMIPIOBAHUX MTApAMETPIB
y pealbHOMY 4aci — (CHCTEMHU peajbHOro 4acy). B OCHOBI LIMX CHUCTEM MOJIATAE
GbinpTpalis CUTHaIIB. AJle IIei KJlac Ma€e iICTOTHUN HEIOJIK — MIHIMaJIbHa ITOXHUOKa
y BU3HAUCHHI amIuniTyau ckianae 10 %. HeoOXigHO BiI3HAYUTH, 110 PEECTpallis
aHAJIOTOBUX CHUTHATIB YyckiamHeHa. Tomy ocrtanHi (10-15) pokiB Benmke
NOIIUPEHHST onepkaiu UudpoBl MeToau. BiOpoliarHOCTHMKa BUKOHYETHCSA 3a
JIOTIOMOTOI0  1HQOPMAIIHO-BUMIPIOBAIBHUX CUCTEM. Y JIaHUl 4Yac BEJIUKE
normupeHHs npu Biopoaiarnoctuil I'TJ oxepxkanu came mudposi meroau. Bonu
3aCHOBAaHI (SKIO OOYMCIIOETHCA OLIIHKA CIEKTPAIBHOI IILIBHOCTI MOTYKHOCTI) Ha
BUKOPHUCTaHHI TiepeTBopeHHs Dyp'e, METOIB OIIHKK aBTOpErpecii — crerliaibHIX
aJIrOPUTMIB OOYHUCIIEHD, IO I03BOJISIOTH MPAIIOBAaTH B KBa3ipeaJlbHOMY Yaci.

V 3B'3Ky 3 BUKJIaJICHUM BUILE, MOYKHA OKPECIIUTH 3arajibHUI Mepeiik 3a1ay,
[0 TIOBMHHUUM BUPINIYBATH PO3POOITIOBAIBHUI MOAYJIh BBOAY BUMIPIOBAIBHOI
iHdopMarllii:  3HIMAaHHS  TapaMeTpu;  aHAJIOro-uM(PpoBe  MEPETBOPEHHS;
HaKonmnuyBaHHs iH(opmartii; mudposa 06podKa.

TakuM 4MHOM, BHHMKAa€ 3ajada po3poOKM amapaTypu A BUMIPIOBAHHS
napameTpiB BiOpauii. J[aTYMKM TOBUHHI KOHTPOJIOBATH OOOPOTHI TapMOHIKU
JIBUTYHA. AJie IIbOTO HEIOCTaTHbO, HEOOXIAHO 3HATH AaMIUTITYIHO-YaCTOTHY
XapaKTEepPUCTUKY JBHUTYHA /I MPOTHO3YBaHHs HOro cTaHy, TOOTO, HEOOXimHe
HAKOIMMWYYyBaHHS 1HQOpMAaIlil 3 HACTyHHOI 00poOKor. OCHOBHOK BHMOIOIO €
cTablIbHA MPOTITOM yChOTO Hacy poOOTH BUTPHMMKA YAaCTOTH UM JTUCKpETH3AIlil
nepiony BuOipku kaHamiB. [loBuHHa OyTH peanizoBaHa MOXKIIUBICTH JIJIsi poOOTH

MOJIYJISl IPH 3MIHHINA 9aCTOTI JUCKPETU3AIlil BXIJHOTO CUTHAITY.
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THE USE OF MACHINE RECOGNITION FOR DETECTING
OF ILLEGAL MONITORING OBJECTS

The spread and availability of unmanned monitoring objects dictates new
requirements for systems to ensure the confidentiality of personal and corporate
information. Based on the analysis of the use of monitoring objects, the area’s most
prone to illegal collection of information were identified: violation of the territory
of private property, business facilities and critical infrastructure facilities. [1]

The existing acoustic tools for automatic detection of unmanned monitoring
objects are based on the determination of the equisignal direction. The use of several
acoustic means or a complex of several sensors makes it possible to locate the object
of illegal monitoring. The disadvantage of such tools is low sensitivity and reduced
detection efficiency in natural interference conditions.

An alternative direction for the development of means for detecting illegal
objects is the methods of digital image processing. Algorithms for detecting the
boundaries of homogeneous areas of static and dynamic images allow us to highlight
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the contours of objects against the background. The existing methods for detecting
the contours of objects are based on the processing of a digital image by a sliding
two-dimensional filter - a mask. Among the existing algorithms, the most common
and used in practice are the Canny, Roberts, Prewitt and Sobel operators. These
operators calculate the gradient between adjacent digital image representation
elements. A common disadvantage for gradient methods is the selection of only
contour information, without taking into account the elements describing the object
of detection. [2]

To eliminate the shortcomings of gradient methods, a two-level model for
selecting areas of images that contain elements that describe containing a description
of objects of illegal monitoring is proposed. The first level of the proposed model
includes the selection of elements with significant cross-correlation. The threshold
degree of difference is calculated based on a complex coefficient, which is
calculated taking into account the dynamic range of the processed image area.

The second level includes the processing of areas identified at the first stage of
the model. The essence of processing is to use a set of optimal filters, the coefficients
of which describe the expected response. The position of the elements and their
value in the filter is determined taking into account the characteristics that are
common to objects of illegal monitoring. Determining the location of the object is
calculated taking into account the selected elements in the generated digital image
and the position of the receiving device.

The evaluation of the developed selection model was carried out on the basis
of calculating the number of elements of the test image, which were identified as
elements describing the object of illegal monitoring. The average value of correctly
selected elements for various types of images reaches the level of 70-90%.

References:
1. Bekirov A. Detections of sustainable areas for steganographic embedding / Vladimir
Barannik; Andriy Alimpiev; Ali Bekirov; Dmitriy Barannik // 2017 IEEE East-West Design
& Test Symposium.
2. Jassim F.A. Five modulus method for Image compression / Firas A. Jasim // Signal and Image
Processing: An international Journal (SIP1J), vol. 3, no 5, pp. 26-34. 2012.
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KoJusomiiines OJiekciii BosronumupoBuy
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HamnionanbHuil TeXHIYHUHA yHIBEpCUTET «XapKIBCHKUH MO TEXHIYHUNA THCTUTYT», YKpaiHa

Kyiikos /Imurpo bopucosuu
KaHJUAAT TEXHIYHUX HAYK, JIOICHT,
JIOTIEHT Kadenapu BIChKOBO-TEXHIYHOT Ta BIHCHKO-CIICIIAIBHOI TiITOTOBKU

XapkiBcbkuit HartioHabHUH yHiBepcuTeT [loBiTpssaux Cuit iM. [Bana Koskeny6a, Ykpaina

Cemenwok Bosiogumup IBanoBu4
BUKJIaJ1a4 Kaepu 3araJbHOBIHCHKOBOI Ta T'yMaHITapHOT MiIrOTOBKH

XapkiBchkuiil HarlioHanbHU# yHiBepcuTeT [oBiTpsiHux Cui im. IBana Koxeny6a, Ykpaina

ABaees Bosogumup ®Pegoposuy
BHKJIa/1a4y Kadeapu BiiChKOBO-TEXHIUYHOI Ta BINCHKO-CTEIIAIBHOT I ATOTOBKH

XapkiBcbkuit HarlioHabHUH yHiBepcuTeT [loBiTpssanx Cuit iM. IBana Kokeny6a, Ykpaina

MeaenTi €Bren OJiekcaHAPOBHY
KaHIUIaT TEXHIYHUX HayK,
3aBijyBa4 kaQeApu iIHCTUTYTY MiTOTOBKU IOPUANIHUX KaapiB st CioyxOu Oe3nexku Ykpainu

HarionanbHOTO IOPUINYHOTO YHIBEpCUTETY iMeHi SIpociaBa Myaporo, Ykpaina

3anapa [lenuc MuxaiijioBu4
KaHIUIaT BIIChKOBHUX HAyK
HaYaJbHUK HAyKOBO-AOCIIAHOTO BiJALTYy, HayKoBuil eHTp [loBiTpsaux Cun

XapkiBcbkuit HarlioHabHUH yHiBepcuTeT [loBiTpssaux Cut iM. IBana Kokeny6a, Ykpaina
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Hosiuenko Cepriii Borogumuposny
KaHJIUIaT TEXHIYHUX HAayK, CTApIINi HAyKOBUH CIIBPOOITHHK,
CTaplIMi HAyKOBUH CIIBPOOITHUK HAYKOBO-JOCIIIHOTO BiA/UTY, HayKoBuil 1IeHTp [loBiTpsHux Cun

XapkiBcbkuil HanloHanbHUN yHiBepcuteT [loBiTpsnux Cui iM. IBana Koxeny0a, Ykpaina

CasesbeB AHapiilt MukoJiaiioBu4
HAYKOBHH CIIBPOOITHUK HAyKOBO-JOCIIAHOTO BTy, HaykoBull nieHTp IloBiTpsnux Cui

XapkiBchKkuil HarlioHanbHUH yHiBepcuTeT [loBiTpsiHux Cuin iM. IBana Koxeny6a, Ykpaina

Tpersik Bsauecsaa ®enopoBuy
KaHIUAAT TEXHIYHUX HayK, JOIEHT, CTapIINi HAYKOBUN CIIBPOOITHUK,
HAyKOBHI1 criBpoOITHUK HaykoBoro neHTpy [losiTpsauux Cun

XapkiBcbkuit HartioHabHUH YHiIBepcuTeT [loBiTpsaux Cuit iM. [Bana Kokemy6a, Ykpaina

Ilickyn SIpocnaB AHapiiioBu4
KypcaHT (pakyiIbTeTy MiATOTOBKHU O(ILEpiB 3aracy 3a KOHTPAKTOM,

XapkiBchKkuil HartioHanpHUH yHiBepceuteT [loBiTpsiaux Cui iM. IBana Koxemy6a, Ykpaina

Iymeiiko Ogexciii AHApPiHoOBHY
KypcaHT (paKkyIbTeTy MiATOTOBKH O(ilepiB 3amacy 3a KOHTPaKTOM

XapkiBcbkuit HartioHabHUH YHiBepcuTeT [loBiTpsaux Cui iM. [Bana Kokemy6a, Ykpaina

IHTEPAKTUBHUI HABYAJIbHO-TPEHYBAJIbHUI
KOMILJIEKC 3 BOTHEBOI NIJITOTOBKH

Beryn. OpgnuMm 13 JOKYMEHTIB, SKAW TOpU3HAUYCHUH i HAOyTTS
BIMCHKOBOCITYXO00BIsIMU 30poiiHnX Cuil YKpaiHM HABUYOK, HIOJ0 BHUPILICHHS
BOTHEBHMX 3aBJlaHb 31 CTPLIEIbKOI 30poi Ta YJIOCKOHAJICHHS iX 1HJWBIIYyaJbHOI
MalCTEpHOCTI JJii BUKOHAHHS BOTHEBUX 3aBJaHb y cydacHomy 0oio € “Kypc
cTpinbO 31 cTpinenbkoi 30poi 1 6oitoBux mamuH (KPIT 03.032.056 — 2018 (01))”. B
HbOMY BiZJOOpaXeH1 BUJIU Ta YMOBH BUKOHAHHS BIPAB CTPUILO y 3aJ€KHOCTI Bij
piBHS HEOOX1/THOT MATOTOBKH, BU3HAYEH1 000B’SI3KU MTOCAOBUX 0C10, 1110 KEPYIOTh
CTpuTb0aMu, OOCITYyTrOBYIOTH iX, a TakoX 3a0e3MedyloTh BUKOHAHHSA 3aXOJiB
Oe3MeKH.

CyuacHe iH(popmalliiiHe CyCcHiIbCTBO BUMAara€ BijJl HABYAJIbHHUX 3aKJIaiB, a
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0c00JIMBO BIMICHKOBUX, BUXOBYBATH i HaBUaTH (axiBIiB sKi 371aTHI [3]: MOOLIBHO
aJanTyBaTUcs y 00MOBUX 1 )KUTTEBUX CUTYaLIX, CAMOCTIHHO 3100yBaTH HEOOX1/IHI
3HaHHS M 3aCTOCOBYBATH iX Ha NPAKTHUIl; KPUTUYHO MHUCIUTH, BMITHU OayuTH
npo0IemMu, il BUKOPUCTOBYIOYH Cy4YacCHI MIIXOAM Ta TEXHOJIOTI], ITyKaTH MUIAXH iX
palioHAJIBHOTO PO3B’sI3yBaHHs; OyTH KOMYHIKa0EIbHUMU 1 TPaMOTHO MPaLIOBaTH
3 1HOpMaIli€l0; CaMOCTIMHO MpaIfoBaTH HajJ PO3BUTKOM BJACHOI Mopaii Ta
IHTEJIEKTy; BCEOIYHO pPO3BUBATUCH 1 BUKOPUCTOBYBATH Yy HAaBYAJIBHOMY Ta
BUXOBHOMY IPOIIECI HOBITHI TEXHOJIOT1i Ta METOIN HABYAHHSI.

OcHOBHOIO TMpOOJEMOI0 B YMOBaxX JUCTAHI[IHHOTO HaBYaHHA 3 SKOIO
3yCTpIYalOThCs BUKJIAJaul 13 BOTHEBOI MIATOTOBKH, 116 HEMOXJIMBICTh HaJaTH B
pealbHUX KOHTAaKTHMX YMOBaX THM, XTO HAaBYA€THCS, BI3yaJIbHOTO PO3YMIHHS
MOCJTITOBHOCTI Ta MPaBHJILHOCTI BUKOHAHHS BIIPAB CTPUILO 1 il 31 30po€to.

OcHoBHa 4vacTuHA. /{11 HAOYHOTO CHPUMHATTS BHUBYEHHS TEOPETUYHOI
YaCTHHM, Bi3yami3alli Mpoliecy HaBYaHHSA Ta HAOYyTTS NPAKTUYHUX HABUYOK
MOCTIIOBHOCTI BUKOHAHHS 1M, i1 Yac MOBOHKEHHS 31 30pO€r0 Ta MiATOTOBKH J0
MPOBENCHHS CTPUILO0 BHUHUKIA HEOOXITHICTh CTBOPEHHS I1HTEPAKTUBHOTO
HaBYAJIbHO-TPEHYBAJILHOTO KOMILJIEKCY 13 BOTHEBOT IMiITOTOBKH.

Buxopsuu 3 Toro, 1110 JiroAMHA CIpUMae HABKOJIHUIITHINA BCECBIT 3a JOTIOMOTOIO0
OpraHiB 4yTTs, TO Ipoiiec poOOTH MO3KOBOIO aHai3aTopa MOXHA MPEICTABUTH
IPUOJIM3HO TAKUM YWHOM, IO 30BHIMIHINA a00 BHYTPIITHIN MOAPa3HUK BUKIIUKAE B
peuentopax (HampukiIad, y CiTYATI[l OKa) HEPBOBE MOPYIIEHHS, SKE Yy BUIJISIL
nepepoOsIeHUX IMIYJIbCIB HANpPaBISIETBCS B KOPY TOJIOBHOTO MO3Ky. Jlis
JOCATHEHHSI MPAKTUYHOTO JJOCBiAY 3a JOMOMOI'0I0 30POBOT0 BIIUYTTS JIFOAMHI CIiA
MEPEKOHATHUCS B aJICKBATHOCTI (MPAaBWJIBHOCTI) X BIAYYTTIB. Tak BUEHI JOBEIH,
o crenupiyHIM MOJPa3HUKOM 30pPOBOTO CIPUHHSATTS € KOJIhOPOBa rama, sKy
crpuiiMae oko (0JTHI KOJILOPU CIIPUHMAIOTHCS aJIEKBATHO, 1HII HEAEKBATHO).

30poBe BITUYTTS 3aJICKUTH BiJl SICKPABOCTI TMPEAMETa 1 CIiBBITHOIICHHS
KOHTPACTHOCTI ioro 3 poHoMm. CaMe Ha UX ABOX 0OCTaBUHAX 31HCHEHO PO3pPOOKY
IHTEepaKTUBHOTO  HABYAIbHO-TPEHYBAJLHOTO  KOMIUIEKCY,  SIKAHH  Hajaae€:
PI3HOKOJILOPOBE 30POBE CIPUUHSATTSI TECOPETHUHOTO MaTepialy Ta yMOB BUKOHAHHS
BIIpaB CcTpuIbO (CXeMy pO3MIIICHHS MIIICHEH, JTIHIMHUK Yac Ta TOCIIiIOBHICTH

1OKa3y); IHTepaKTUBHE po30MpaHHS-30MpaHHs aBTomara AK-74 Ta BUKOHAHHS
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BIIpaB CTPUIBO, IO CHOpUS€E€ BIIOOPaXEHHIO y Tam’ATi YITKOi IOCHiJOBHOCTI
BUKOHAHHS KOXKHOi ormeparii, MOXIMBICTb CaMOCTIMHOTO HaBYaHHS Ta
HE3aJIEKHOTO EJICKTPOHHOTO TECTYBaHHS; KOHTPOJO 3a OOJIKOM 3HaHb Ta
OTPUMaHUX HABUYOK.

Bukopucranss po3poOJieHOro 1HTEPAKTUBHOIO MPOTPaMHOr0 3a0e3MeyYeHHS
JIO3BOJIIE€ TOETHATA TEOPETUYHI METOAM 1 MIAXOAM HaBYAHHA 3 IPAKTHUYHOIO
JUSTTBHICTIO, @ TaKOX HaJaTh MOXKIIMBICTH HAOYHO CIpPUAMATH Martepiai, Mo
BuUBYaeThcsa. [IpakTrka, MmO 0a3yeThbCs Ha BHBYCHHI QJITOPUTMY pPO30MpPaHHS-
30upanns apTomata AK74 Ta miAroToBKU 10 BUKOHAHHS BIPAB CTPLILO, TI03BOJISIE
TOMY, XTO HAaBYA€ThCS, MOJIMIIUTHL PO3YMIHHS ¥ JOBECTH 1O aBTOMATU3MY
MOCTIAOBHICTD 1 MIBUAKICTh BUKOHAHHS KOXKHOI OTepaliii B pealbHUX YMOBaX.

MeTta po3poOKU TPEHYBAIHHOTO KOMIUICKCY: HaJaHHS MIBHUAKOTO Ta MPSIMOTO
JIOCTYIy 10 TEOPETUYHOTO MaTepiany; Bi3yasisallis MpoIeCiB, 0 MPOXOIATh Y
CTpUIELbKIN 30poi miJ 4Yac CTpuIbOM Ta ii po30upaHHi, BUBYEHHS AITOPUTMY
MOCTIAOBHOCTI po30upaHHsa-30upanHs AK74 Ta BUKOHAaHHS BIIpaB CTPUIBO;
CaMOOCBITa, CAMOKOHTPOJIb Ta HE3aJEKHE TECTYBaHHS; MOXJIHMBICTh 30€pEKEHHS,
nepenayl Ta BIATBOPEHHs 1H(GOpMaIlil Ha pI3HUX €JIEKTPOHHUX HOCIAX.

CxeMaTuyHy Mojielb iHTEpPeiicy IHTEPaKTUBHOT'O HABYAIbHO-TPEHYBAJIBHOIO

KOMIUICKCY, sKa CKIAJa€TbCA 3 IIPOrpaMHOI0 3a0e3IeYeHHS TeopeTI/I‘-IHO'l' Ta

MPAKTUYIHOI CTIPSIMOBAHOCTI, TIPEICTABIICHO Ha pucC. 1.

’. Kypc cTpins6

it MNepesipka
‘3? bynosa AK l ’" 6010 ‘
‘%ﬁ ng?g'mpg;‘;'" ’lz Bnpasu crpinb6‘
IHTEPAKTUBHUA )
HAB4YAINBbHO-TPEHYBAINIbHUA
KOMMNNEKC
[~ IHdopmauiiHi 3 BOTHEBOI NIATOTOBKN “dlk  Yuuchb BayyHO
Z] maTtepianu 3 cTpinATU

. KA®E[JPA 3ArANIbHOBINCBLKOBOI TA NYMAHITAPHOI .
el MAroToBKH -

W
= Tectn ‘ ‘

ﬂpMBeAeHHﬁ‘
36poi

2= |HCTPYKLA ‘

Puc. 1 3oBHimniil B intepgeiicy HaB4AIbHO-TPEHYBAJIbHOI0 KOMILIEKCY
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OCHOBHOT'O KypCy BOTHEBOI IiJITOTOBKH, II€:

Jis  MaHimy IoBaHHS MOJEJUII0 BUKOPHCTaHa I1HTEPAaKTHBHA TaHENb

yIOpaBIiHHS 3 BioOpakeHHAM 10 He3aneKHUX porpam, siKki 0XBadyloTh MaTepial

1. Tnpopmamiitauii mociouuk «Kypc ctpined» (puc. 2).

Kypc crpianb 3i crpienskoi 36poi i 6oiioBax MamuH
(KPII 03.032.056-2018(01))

1]
03

3arBeprkeHO HakasoM I'enepanbroro mray 3C Vipainn Bin 1704180 Na 160 £
Kype crpiand 3i erpizennkoi 30poi i Goiiopux mamun 1 ~
Posabin: (KPIT 03.032.056-2018(01)) W 1
kd
% » Po3ain 1. 3araasri nooxenns
o 1. 3aranbHi NONOKEHHA
By ey - « 1.1. ITpu3nadenna Kypey cpins6
M= Op.rammux - liponellel{}{x cIpis6 « 1.2. Kype c1pins6 Brmovac:
« 3. OuiHKa BOrHEBO1 MOArOTOBKH « 1.3. TIpu3HaveHnA BPaB CTPLILO
« 4. TIopAZIOK Ta YMOBH BHKOHAHHA BIPAB CTPLIBO 3i CTpi] + 1.4. Tlpabitna niossasieHmA BOpas
X : « 1.5. HaB4aHHA 3 BOTHEBOI MIrOTOBKH JOCATAETHCA
« 5.TIopAzIOK Ta yMOBH BHKOHAHHA BIPaB CTPLIBG 3 030D + 1.6. BIMOIH 0 BHKOHAHHA BIIPAB CTPLTB0
« 6. ITopAnoK MeTaHHA PY4YHHX I'PaHAT Ta YMOBH BIPaB + 1.7. Bivori 710 popatit OIATY Ta ILIaHYBAKKA TPeHYBakb
g ¢ . « 1.8. Jlna KepiBHHITBA CTPUILOOKO NPH3HAYAIOTHCA:
« 7. Benenna PO3BIAKH ueii, BU3HAYEeHHA JATbHOCTI Ta 1f « 1.9, TTiArOTOBKa HABYATHHOrO 06’ €KTa
« 8. VnipaBniHHA BOTHEM MiPO3ALTIB + 1.10. HayantbHi 06'€KTH 3 BOTHEBOI MrOTOBKH
ad e « 1.11.T1in yac oprauizauii Ta mpoBeeHHA CTPiNLG BHOYI
+ 9. Bivornt Fo oprasisatlii Ta IpoBe/IeHKA Brpas Goifos) « 1.12. TTix 4yac miAroTOBKH MilICHEBOrO NOMA 10 CTPLILOH
GolioBHX CTPLILO « 1.13. L{ith BBaXAETHCA YPAKEHOK
« Jlonatku « 1.14. Tepminn, axi ausatoteea B KC C3 1 BM
« Ilepenik ckopoueHb ® %
1.1. Kypc crpiand 3i crpiienskol 30poi i Golosnx mamms (1am — Kype crpins6)
npusnavenui 0as HaGYTTA odiuepamu, CepKAHTAMH i CTAPIIMHAMH, CONIATAMH (MATPOCAMH)
Ta KypcaHTaMH (C/TyXayaMu) BHUIMX BificbKOBIX HaBYTbHIX 3aKknais (aani — BBH3), a takox
BHUNX HABYATBHHX 3aKNa/iB, AKI MAKOTh Y CBOEMY CKiai BifiCbKOBI iHCTHTYTH, BaKyabTeTH
BificbkoBOI miaroToBki, kadeapu sifickkosoi migrotoeki (aan — BHIT BH3), siificbkoBix
yacTiH 36poiirix Ci1 YKpaiHH, HABHYOK MO0 BHPIIICHHA BOTHEBHX 3aBJIaHb i3 CTPUICIBKOL

Puc. 2. 3oBHimHiil Burasg inrepdeiicy ingopmaniiiHoro

nocionnka «Kypc crpinbo»

2. InTepakTUBHMI HAaBYAIbHUN TTOCIOHUK

«bynoBa aBromata AK74» (puc. 3).

bazuem - nixie

S

2 3 4
BarHer-Hix [0 aBTOMara Ans CynNpoTHBHIKa Y G0k KpiM Toro, BiH

BYKODVICTOBYETLCA AK HiX, MANKA (ANA PO3NUNIBAHHA METANy) | HOXULY (ANA Pi3aHHA APOTY).

e
%,
‘0

Puc. 3. 3oBHiluHili Burjsia intepgeiicy iHnTepakTUBHOTO

HABYAJbHOTr0 nocionuka «bynosa aBromara AK74».

OCHOBHI YaCTHHH TAa iX

NMPpU3HAYCHHA

3. Tpenaxep «Po30oupanns ta 3oupanas AK74» (puc. 4).
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Teopemwavacvia | OB peaynerarie. | Mot aaw " Tlemm  TPEHAXEP AK-74

Puc. 4. 3oBHimnii Burjsjg intepdeiicy Tpenaxkepa «Po30npanns ta 30upaHHs

AK74». BurJiisii TpeHyBaJbHOI MO/ eJli IHTEPAKTUBHOI0 TPeHAaKepa

4. loBinuuk «IHdopmartiitni matepianm» (puc. 5).

Puc. 5. 3oBHimnii Burisia inrepgeiicy nopianuka «Ingopmaniitni Matepiaan»

5. Tpenaxep «IlepeBipka 6010 30poi» (puc. 6).

Puc. 6. Burasa intepdeiicy inTepakruBHOro rpenaxepa «llepesipka 60xo 30poi»
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6. Tpenaxep «Bmupasu ctpinsd» (puc. 7).

LA

KC 2.01. (02:04).1.8

C1pine6a 3 micus no LinAX, 140 3" a pyxaroTi

450m
L. Ne 1 (m. Ne 8) L. Ne 2 (m. Me 10a)
350 M —— V=2-3uic I 2p.ne7c
300M—— * \
LL N2 3 (m. Me 8]

V=2-3mle
250 ——
2000 ——
100m — \

v/

\/

|/

\

N,
-
BorHesanoanuia & cTpineus r

Puc. 7. 3oBHilHiil BUrasg inrepgeiicy TpeHa:xxepa

«BnpaBu cTpuUIBL0»

7. TpeHaxep «Y4uCh BIYIHO CTPUIITH» (puc. 8).

Buxia ‘ Npo Nporpamy ‘npo aBTDDiBl

~ MosHa naHens

Line ypaskeHal
DcHoBHI NapameTpu

15.45 - M AK74 vl
lnoc’rihnun - l
’Pocmsa Pirypa N: 8 vl

PO3MIPU UiAi CM:
BUCOTa WKpUHa

150 :} I5U '3]

AanbHIcTE A0 wini 396 M

CUNBHWE BiTep 8-12 mic

pyx kpokom 1,5-2 mic

v sirep
¥ pyx uini

[~ smiHa nonokenHa uini

S Ukpdincaka: I8 | T e e

CiiPucormiz I | S e e et e el
" English e e b e e :
20 cm: S
Ocm 4 g - Tae
om 100 m 200 m 300 m 400 M S00 m 600 m Ocm 200 c 400 cm 600 c1

Ina sropraHHa ato
PO3rOPTaHHA ABINI KNAUHTE
Ha TekcT!

1) BuGepite 36poto, anA Yoro
KASUHITE Ha CMMCOK, Wo
BUNAAAE Y NOAl OCHOBHUK
NapamMeTpis.

2] Buﬁep'rr;: npuuin. JdoctynHi
BCi CTAHASPTHI NPULLIAK.
3) BuSepiTe MilweHs. 3

- 50100 cm, "PocTosa
Pirypa’’ MiweHs N2 8 - 50x150
cm, "KynemeTHa o6cayra’
Miwers Nt 10a - 75x100

©M Ta iHWa Wink -
NPAMOKYTHUK POSMIPU AKOrO
MONKAMEC 3aA3BATH CIMOMY.

Bukonano 10 nocTpinis
%

3 Hi
BAYHHUR 3
npomaxis 7

OBHYAUTU NOKASHUKK

pexuM eMmynatopa | PEXKM pD3anHHKiB l AONOMOra 1a 3aBaAaHHA l

Puc. 8. 3oBHimnHii Buriasa intepgeicy TpeHaxxepa

«YuHch BIYYHO CTPISATID)

8. Tpenaxep «IIpuBenenns 30poi 10 HOpMaILHOTO 0010» (pHC. 9).
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- MpofionHa 4
1

b

W o

¥

["]He Bowna & ratapuT

EEECTH NpofoHHE!

| Fadap. nHHEfka |

Ha¥ith CTN
E— 1|3 1

Tafin. NpHESAEHKA

Puc. 9. 3oBHimHiil Burasia inrepgeiicy Tpenaxepa

«IIpuBenenHs 30poi 10 HOPMAJIBHOIO 0010

9. Tpenaxep «Tectn».

MuTtanua

AR Papiyc poansoTy BBMEUMX OCKONKIB rpaHaTH @

BigcTaHs 8ig, BpycTeepy A0 AYNLHOI YaCTUHY Pl

Papiyc poankoTy BOMBYMX OcKoKiB rpaHaTth ®-1: BonoricTs NOBITPA B HOPM. YMOBAX CTPINLGH:

Boioea cropocTpinexicTe MM-25:

NansHicTs npAmMora noctpiny 3 PNM-7B no uini
i sig MY PMr-J

TeMnepaTypa NOBITPA NPY HOPMANBHIX YMOBE:

BapianTw Binnosinen Kanibp rpanaTomeTa [T1-25:

. 25w Hactyn

Bignosicti

Puc. 9. 3oBHimHiii Burasj intepgeiicy tpenaxepa «TecTm»

10. HoBinHuk «IHCTPYKIIii».
[HTEepakTBHMI HaBYaJIbHO-TPEHYBAJIbHUNM KOMIUIEKC NPU3HAYCHUM I

HaOyTTS MOYATKOBUX HABUYOK IIIOJI0 CAMOCTIHHOTO BUBYEHHS OCHOBHUX PO3JILIIB
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BOTHEBOI IMIJATOTOBKM 3 HAOYHHUM BIJOOpPa)XEHHSM IMOCIIJOBHOCTI 1M MiJ 4ac
BUPIIIICHHS BOTHEBMX 3aBJIaHb 31 CTPiEIbKOi 30poi. Floro BUKOPHUCTaHHS J03BOJISE
00’emHaTH y co01 Olbllie ABOX METOMAIB HAaBUYAHHS TaK, K y 3aIPONOHOBAHOMY
1JIX0/11 OJTHOYACHO BUKOPUCTOBYETHCS TEOPisi, METOMKA BUKJIAAaHHS M ITpaKTHKA
3aCTOCYBaHHS. 3a0e3NeyeHHs BI3yaJbHOIO, BIPTyalbHOr0 W MPAKTUYHOIO
CIOPUHHSITTS BHBYAEMOTO MaTepialy Haga€ MOXJIMBICTh THM, XTO HABUA€ThHCA,
CaMOCTIIHO BUBYATH TCOPETUUHUI MaTepiaj, po30upaTrucs B METOAMYHUX MOpagax
W BiITOYYBAaTH iX yMOBHO Ha mnpaktuii. [IpakTuka 3acHOBaHa Ha 3aCBO€HHI
anroputMy BUKOHaHHA BrpaB 3 AK74 if qoBeieHHI 0 aBTOMAaTU3My PO3YMIiHHS
MIOCJTIJOBHOCTI, IPABUILHOCTI M MIBUIKOCTI BUKOHAHHS JIIH 31 30pOE€ro.

[HTEpakTHBHI TMpOrpaMH TEOPETUYHOI Ta TMPAKTHYHOI CHPSIMOBAHOCTI
JI03BOJISIIOTH: BUBYaTH Kypc cTpins0, ocHOBU cTpiibOu Ta OymnoBy aBTromata AK74;
3MIIACHIOBATH MEPEBIPKY Ta MPUBEIAEHHS 30p0i 10 HOPMAJIBHOTO O010; CIIOCTEpIraTu
y 3D BuMipi Ta OTpUMYBATH 3BYKOBY 1H()OpMAIIiIO 11010 pOOOTH YaCTHH 1 MEXaHI13MIB
aBTOMaTa; MPOBOAUTH IHTEpAKTUBHE po30upanHs Ta 30upanus AK74; BUKOHyBaTu
CTpUILOY 3TiIHO YMOB BIIPAaB CTPLILO Ta MPOBOJUTU PO3PAXYHOK OaliCTHUHHUX
JAHUX TIOCTPLITY; OILIHIOBATH THX, XTO HABYAETHCH 3a JOTIOMOTOIO 1HTEPAKTHBHUX
TecTiB. MOIeTIOBaHHS XK MPOIIECY MMOKa3y MillleHel Ta YMOBHOTO BUKOHAHHSI BIIPaB
CTpUIbO HAaJa€ MOXKJMUBICTh BIUIMBATH HA MPOLECH IOCIIAOBHOCTI HAaBYaHHS
0CO0OBOTO CKJIaAy, TOMY MaTepiall TEKCTOBOi YaCTHHU 1IHTEPAKTUBHOTO TTOCIOHMKA
ni10panuii Ta pO3MIIIEHUH Tak, 1100 KOPUCTYBady HaJlaTh MAKCUMAJIbHY TPOCTOTY
JOCTYITy Ta HAOYHICTh TIPH WOTO BUBYCHHI.

Januit TpeHaxkep He MOTpelye HIAKUX MaTepialbHUX 1 PI3MYHUX BUTPAT, IO
BOXKJIMBO TiJ Yac JAUCTAHIIKHOrO HaBuaHHS. HeoOXiHO mullle BCTAHOBUTH
nporpaMmy Ha KOMI I0Tep.

BucHoBok. Pe3ynbTaTi BIPOBa/DKCHHS Yy HABYAIBHHHA IPOIEC IMEPEIOBUX
MIIXOMIB IIOAO0 METOAMKM HABUYAHHS MIJTBEPKECHI OOJIKOBUMH TaOIUISIMU
EKCIIEPUMEHTAIBHUX JIOCTI/PKEHb 1 TPOBEJCHUX TMEPEBIPOK, $KI BU3HAYAIOTh
¢(EKTHBHICTh BHUKOPHUCTAHHS MPOTPAMHOTO 3a0€3MCUYCHHS 1HTEPAaKTUBHOTO
HABYAITHHO-TPEHYBAIHHOTO KOMIUICKCY Y HAaBYAIIBHOMY TIPOIIECI 1 TOMY BiH MOXE

6yTI/I KOPHUCHUM IJId BUKOPUCTAHHA Y BUITUX BIICHKOBUX HaBYAJILHUX 3aKjIagax Hi)l
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Yyac HaBYAHHS KYypPCaHTIB 1 TPOMAJIsiH, SIKI HABYAKOTHCS 33 MPOrpamMor0 MiArOTOBKU
odirepiB 3amacy 3a KOHTPAKTOM; BIChbKaX, MPH IiATOTOBIIl COJIJIAT Ta CIICIaTICTIB,
ciry>k0a SIKMX TOB’si3aHa 31 CTPUICHBKOIO 30pOEI0; a TaKOX JOMPHU30BHOI MOJIOJI

CepellHIX HAaBYAIbHUX 3aKJIa/IIB TIi]] 4YaC BUBUYCHHSI MPeaMETy «3axucT BiTuanzHmy.
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