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INFORMATION TECHNOLOGY SPECIALIST: MAIN
QUALITIES AND CHARACTERISTICS OF AN IT-SPECIALIST

Emenbsanenxo I'.Jl., Aousosa JI.B. ([/[BH3 «/[onbacvkuii depaiicagruti
nedaeoziunuu ynisepcumemy, Cioe’ancek, Vipaina) HEJATOI'TYHI
TA OCBITHI TAPAJIJUT'MHU Y BUMIPAX ®LJIOCO®II OCBITHU

Zagopoxkus 1. M., (Jonbacvka oepoicasna mauunodyodiena axademis,
M. Kpamamopcok-Tepnonine,  Ykpaina) MOKJIUBOCTI TA
MNEPCIIEKTUBHU BUKOPUCTAHHSA PEIIO3UTAPIIO
KOMIIETEHTHOCTEM «SKILLS REPOSITORY ACTIVITIES»
B CUCTEMI JUCTAHIIMHOI OCBITH «MOODLEDDMA»

3aenp C. B.l, Cunraisebka A. M.2 (Ulepoicasna naykosa ycmanosa
"Incmumym modepuizayii smicmy oceimu”, m. Kuis, Ypaina, *@axoeuil
KONe0JiC iHJceHepii, ynpasninHa ma 3emieenopsoxyeants Hayionanbnoco
asiayitinoco yuieepcumemy, M. Kuis, VYrkpaina) OCOBJIMBOCTI
YUYACTI TPOMAJICBKUX OPTAHI3AIIIA YV MIABUIIEHHI
KBAJI®IKAIIIL TPAIIIBHAUKIB OCBITH

Kaaniniuenko B. B. (/Jonbacvka Odeporcasna mawunobyoisna axaoemis,
M. Kpamamopcok— Tepnoniny, Ykpaina) IMPUHIHUITIOBI
METOAUYHI IIIAXOANU OO0 ®OPMYBAHHA 3MICTY
MATICTEPCBKHUX OCBITHIX IMTPOI'PAM CIEHNIAJIBHOCTI
«AJTY3EBE MAILIMHOBYYBAHHS1»

Kapnayx C. I'., Hocra H. B. (/Jonbacvka Oepoicasna mawiunobyoiena
akaodemisi, M. Kpamamopcex— Tepnonine, Yxpaina) METOIJWYHI
OCHOBU OPTrAHI3AIII 1 MNPOBEJEHHS 3AHSATH 3
BUKOHAHHSI PO3PAXYHKOBO-TPA®IYHUX POBIT
BAKAJIABPIB JJEHHOI TA 3A0YHOI ®OPM HABYAHHS 3
BUKOPUCTAHHSIM JUCTAHIIIMHAUX TEXHOJIOI' T

KoBaneBcobkuii C.B., KoBaneBcoka O.C. ([onbacvka oepowcasna
Mawunobyoiena  axademis, M.Kpamamopcwvk-Teprnonine,  Ykpaina)
OCBITA - KATAJIM3ATOP BIJIHOBJIEHHSI TA PO3BUTKY
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PEI'TOHIB I MICT YKPAITHA
KoBaneschkuii C.B., Cumiox .M. (/Jonbacvka Oepoicasna

Mawunobyoiena akademis, M. Kpamamopcok-Tepronine, Vipaina)
BIPOBA/UKEHHSI IITYYHOI'O IHTEJIEKTY B OCBITHIU
MNPOLEC: TEHAEHLII TA NEPCIIEKTUBU PO3BUTKY

KomeBa JI.B. (/[onbacvka oepowcasna mawurnobyoisna axaoemis, M.
Kpamamopcok-Tepnonine, Vrkpaina) CYHYACHI MNIAXOAU A0
MPO®ECIAHOI MIIITOTOBKHM MAMBYTHIX TPEHEPIB-
BUKJAJAYIB Y TAJTY3I ®I3UYHOI KYJbTYPU TA CIIOPTY

Komenesa H.I'., lllepouna FO.M. (Iopriscokuii incmumym iHO3eMHUX
moe  JBH3 JUIIIY, wm. [Juinpo, VYkpaina) ®OPMYBAHHS
JIIEPCBKHUX SAKOCTEM MNUIJITKIB SIK BAXJIMWBE
3ABJAHHS IICUXOJIOI'Ti BAXOBAHHS

KpaBuenko B.l., bormanoBa JI.M., T'etrbman L.A. ([onbacvra
deporcagna mauwunobyoiena axaodemis, M. Kpamamopcok—Tepnoninw,

Ykpaina) BJAOCKOHAJIEHHSA METOAUYHOTI'O
3ABE3IIEYEHHS IPOBEJIEHHSA HAYKOBO-AOCJIIAHOI
INTPAKTUKHA MAI'ICTPAHTAMU HAITPAMKY

KOMII'IOTEPHI HAYKH B CYYJACHHUX YMOBAX

48. KysnenoB V0.M. (Hayionanvruti mexuiunuil ynigepcumem Yxpainu « Kuigcokuii

49.

50.

51.

52.

noaimexuiunuil incmumym imeni leops Cixopcvroeorn) CYUACHA OCBITA B
PEAJIISIX CBOTI'OJAEHHS

Ky3nenos F.M., CoanuneB O.B. (Hayionanvnuii mexuiunuu
yuisepcumem Yxpainu « Kuigecokuu nonimexniunuu incmumym imeni l2ops
Cixopcorozon, m. Kuis, Ykpaina) IOCTAHOBKA JIABOPATOPHOI
POBOTHU 10O AAIUTUBHUM TEXHOJIOT'TAM

MeabnuxkoB O.YO. (/[onbacvrka deporcasna mawunobyoieHa akademis,
M. Kpamamopcvk—Teprnoniny, Ykpaina) PO3PAXYHOK
BIIITOBIJTHOCTI TEMATHKH KBAJI®IKANIMHUX POBIT
OCBITHIM TAJY35IM 3A JOINOMOI'OI0 CHEHIAJBHOI
MMPOT'PAMHOI CUCTEMH

Mixeenko LYO. ([Jonbacvka depicasna mawunobyoiena axademis, M.
Kpamamopcovk— Tepnonins, Vrpaina) IHTET'PAIISA CAD-CUCTEM,
3D-APYKY TA BEPCTATIB UIIK Y HABYAJIBHOMY IMPOLECI
KA®EPU KOMIT'IOTEPHUX THOOPMALIMHNUX
TEXHOJIOT' T’

Hernabko C.A. (Hayionanvnuii  yHigepcumem  «JIvgiécoka
nOJIIMexHiKay, Ykpaina) 3ACTOCYBAHHS METO/IB
MAHNIUHHOI'O HABYAHHSA JJIsL JIATHOCTUKH
IMMHEBMOHII

53.0uiiinnk C.YO. (fJonbacvka Oepicasna mawunobyoiena axademis, M.

Kpamamopcvk—Tepronins,  Vkpaina) TIPOBJIEMH  OCBO€HHS
JUCHUIIVIITHU OCHOBU TEXHIYHOI TBOPYOCTI B
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YMOBAX JUCTAHIIIMHOT' O HABYAHHA

Ouumyk C.I'., Tyaynos B.I. ([Jonbacvka Oepoicasna mawunobyoisna
axkaodemis, m. Kpamamopcovk — Tepuonins, Yxpaina) BAKOPUCTAHHS
KOMIIETEHTICHOIO MIAXOAY B  IMPO®ECIHHIN
NIrOTOBIII 3JIOBYBAYIB BUIIIOI OCBITH

Hegemenko O.B., TonwapoBa . O., Hymauk Y. C.
(Cxionoykpaincokull Hayionanvhuil yHieepcumem imeni Bonooumupa
Hans, m. Kuis, Vxpaina). OCOBJIUBOCTI METOIUKH
BUKJAJAHHSA NCUXOJIOT'TYHUX JUCHUIIJIIH B YMOBAX
JIMCTAHIIMHOTI'O HABYAHHSI

Iepeneauust M.B., €pimos JI.B. (I'opriscokuii incmumym inosemnux
moe JIBH3 JJIITY, m. [uinpo, Ykpaina) BININB ®PEUAN3MY HA
CYYACHY KVYJIBTYPY TA JITEPATYPY

Pimapuuk B.B., €dimoB [.B. (I opriecokuii incmumym iHO3eMHUX MO8
HBH3 JI/IITY, m. [Ininpo, Vkpaina) MIPOBJIEMU BITPOBAJIZKEHH A
TA PO3BUTKY AYAJIBHOI'O HABYAHHSA

CageaneBa T.0. (BCII Kpamamopcwkuii ghaxosuii konedoic JJoneyvkoeo
HAYIOHAIbHO20 YHiGepcumemy eKoOHOMIKu i mopeieni imeni Muxauna
Tyean — bapanoscvkoeo, m.Kpusuii Pie, Vkpaina) OPTAHI3ALIA
JUCTAHIIMHOIO HABYAHHSI TIPM BUKJAJAHHI
CIELAUCHUILJIIH ¥ KOJIEXKI

Cunraiseska A. M. (Daxosuti xonedxc indicenepii, ynpasuinHs ma
3emnesnopsaoxyeanns Hayionanenozo asiayitinoco ywigepcumemy, M.
Kuis, Vkpaina), KoBanescokuii C. B. ([onbacvka mawunobyoiena
axkademis, mm. Kpamamopcok —Tepnonine, Vxpaina) OCBITA SK
CHACTEMA ABO SIK 3ABE3IEYMTH CTIHKI PE3YJIbTATH
JJIsA BCIX BAIHTEPECAHTIB

Jelena Eri¢-Obucinal, Predrag Pravdi¢?, Violeta Dordevi¢
(*3Academy of Professional Studies Sumadija (ASSS) - Department
Trstenik, 24cademy of Professional Studies, Department in Krusevac,
Serbia), VEHICLES AND AIR POLLUTION DEPENDING ON
FUEL CONSUMPTION

Goran Milentijevi¢, Jelena Mari¢, Milan Milosavljevi¢, Milutin
Milosavljevié¢ (Faculty of Technical Science, University of Pristina with
temporary headquarters in Kosovska Mitrovica, Serbia) NEW
PROCESS SYNTHESIS ONE-POT TETRAETHYLTHIURAM
MONOSULFIDE (TETS)
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UDC 004.2.3:372.57

Anastasia Misirli, Vassilis Komi (Department of Educational Sciences and, Early Childhood
Education, University of Patras, Greece)

EXPLORING EARLY CHILDHOOD DEBUGGING: COGNITIVE PROCESSES
AND EDUCATIONAL IMPLICATIONS IN TANGIBLE ROBOTICS PROGRAMMING

Abstract:The present study investigated the debugging process of 526 children aged 4-6 years old when
programming a tangible robot. The study found that children are able to identify and correct errors in their programs,
and that they develop syntactic and semantic knowledge through the debugging process. The study also found that the
use of 'pseudocode’ as a medium for visually representing a program can facilitate novice programmers' debugging
skills. The findings of the study suggest that debugging can be taught to young children without the use of explicit
instruction, and that it is an important part of developing computational thinking skills.

Anomauin: Lle docniodcents usuano npoyec YCyHeuHs NOMUIOK Y NPOepamysanti y dimeii 8ikom 6io 4 00
6 poxie, sKi NPOSPAMY8ANU MAMepianbHo2o poboma. JJocniodicentss noKa3ano, wo Oimu MOXNCYMb GUAGIMU MA
BUNPABTAMU NOMUTKU Y CB0IX NPO2PAMAX, | WO BOHU PO3GUEAIOMb CUHIMAKCUYHY A CEMAHMUYHY/TOSIUHY 3HAHHS 6
npoyeci yCyHeHHs: NOMUNOK. JIOCTIOMNCenHs MAaKodiC NOKA3ano, wo GUKOPUCMAanHA "ncesdokody” ax 3acoby 0ns
BI3YANLHO20 NPEOCAGIEHHS NPOSPAMU MOJICE CHPUSIMU PO3BUMKY HABUYOK YCYHEHHS NOMUNIOK Y NOYAMKIeYi8
npozpamicmie. 3HatidenHss 00CIOINHCEHHSL C8I0Uamy NPo me, Wo YCYHEeHHsE NOMULOK MOJICHA HABYAMU MOJIOOWUX dimell
0e3 GUKOPUCIANHSL SIBHO20 HAGUAKHSL, | WO Ye GANCIUBA YACHUHA PO3GUMK) HAGUYOK KOMN'TOMEPHO20 MUCLEHHSL.

The present study investigates the debugging process of 526 children in preschool
(4-6 aged) when programming a tangible robot. When a child is involved in programming,
it is needed to identify and correct errors, or in other words, debug a program. Debugging
is a high-level thinking skill and is an essential component closely related to developing
Computational Thinking in early childhood education. Though the debugging process is a
cognitive function in programming investigated by many researchers in recent decades,
most studies are conducted either in primary, secondary education, or higher education
concerning beginners or experts in programming. Very few reviews, and some focus on
preschool education. Our study set out the following objectives: 1) How do children
identify the existence of error and locate it? 2) What types of errors emerge when coding?
3) What type of error is complex for novice programmers? 4) What strategies are developed
by novice programmers to debug effectively? and 5) What types of knowledge do novice
programmers construct by debugging the tangible robot
Bee-Bot? The study follows an iterative model of a design-based research approach. It uses
ultiple case studies to collect qualitative and quantitative data. The programming
intervention was implemented by 30 educators in their classrooms and was based on a
scenario-based teaching design. The debugging process was analysed using Klahr &
Craven's framework: 1) test and evaluate program, 2) identify bug, 3) represent program,
4) locate bug and 5) correct bug. The main finding is the construction and development of
syntactic and semantic knowledge.

In the present work, we approached debugging as a CT practice studied through
programming in a tangible robotic context as emerged from the programming activity of
young children. Klahr & Craver’s framework was applied to analyse young children’s
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programming behaviour and identify the development of syntactic & semantic/logical
knowledge through common errors and how they debug them. Furthermore, we organised
the debugging skills in typologies for each type of error and for the overall debugging
process. The use of ‘pseudocode’ clearly worked out as a medium visually representing a
program, thus facilitating novice programmers to take a step back and reflect on their
programming. The children using the ‘pseudocode’ gradually developed coding skills
starting from the basic ‘step-by-step’ strategy and uplifting to the ‘automated’ one. The
findings corresponded to the conceptual constructs of high-level thinking skills in
debugging. At the same time, the number of case studies provided a more reliable context
of analysis and not low-level abilities as implied by Xu and Rajlich.

In this study, we have shown that debugging as a core practice of CT may emerge
in preschool children when controlling a tangible robot without using the ‘step-by-step’
strategy or particular design aspects to teach debugging, as it was suggested by Nusen and
Sipitakiat and Sipitakiat and Nusen. In addition, it is shown that the ability of novices to
recognise and separate their selves from coding and machine is a common problem for
novices in programming. Further work needs to be done on various tangible robotic tools
and the challenges and opportunities these provide. Though the findings of this study come
from a robotics context, still could provide researchers and educators with explicit
information of children’s debugging process to support their teaching and can be applied
to other tangible robots or block-based programming environments. Furthermore, it will
help us to expand and improve our analysis and conceptual programming model of
scenario-based design.

Considering debugging is one of the of the CT aspects, the benefits of this line of
research are likely to be included in investigating how teachers debug the code
programmed by others (e.g., students) and help them debug and provide knowledge
towards cultivating a process-orientated teaching design than one based only on outcomes
of successful or unsuccessful programming. Above all, institutional commitment to
teaching coding and CT to young children is strongly recommended, besides integration
into early childhood curricula and policies.
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UDC 371.391.728

Andrea Maynard, Jennifer E. Symonds, Tamsyn Blue (School of Education, University
College Dublin, Ireland)

UNVEILING THE POTENTIAL - A COMPREHENSIVE EXAMINATION OF
SOCIAL INNOVATION EDUCATION PROGRAMS FOR ADOLESCENTS

Abstract:This study provides a comprehensive overview of social innovation education (SIE) programs for
adolescents. SIE is a student-led collaborative process of creating and initiating unique solutions to social issues. The
study identified 18 studies that evaluated 17 different SIE programs. The findings suggest that SIE programs are
effective in promoting civic engagement, skill development, and social and civic responsibility. The study also
highlights the flexibility of SIE programs, which can be implemented in a variety of settings and adapted to meet the
needs of diverse populations.

Anomauin: YV ybomy 00cniodceHui npeocmagnenuti KOMIJIEKCHUU 0210 NPocpam CoyianbHoi iHHO8ayiuHOT
ocgimu (SIE) onsa nionimxis. SIE — ye cninbhuti npoyec nio KepieHUymeomM cmyoeHmis, CHpAMOBaHUll Ha CIMEOPEHH S
ma HIYII0BAHHS YHIKAILHUX piulelb coylanvhux npoonem. JJocnioxcenns sussuno 18 docnioscenn, sxi oyintosaru 17
pisnux npoepam SIE. Pesynomamu ceiouame npo me, wo npoepamu SIE € epekmusHumu y Cnpusinii 2pomaocsbKii
aKmu@HOCMi, PO3BUMKY HABUUOK MA COYIANbHIU mMa 2POMAOAHCLKIU 6ionosioanvbHocmi. Jlocniodcents makooic
niokpecnioe enyuxicmo npoepam SIE, sxi mosxcyme 6ymu peanizoeani 6 pisHux ymoeax i a0anmoeani 0Jist 3a0080J1eHH S
nompeb pizHuX 2pyn HACeNeHHsI.

Social innovation education (SIE) is a student-led collaborative process of creating and
initiating unique solutions to social issues. Though established from evidence around service and
civic education, limited research looks specifically at SIE and the impact of creating student-led
tangible social change project in adolescence. Using the Arksey and O’Malley framework we
scoped studies that evaluated programmes for adolescents that met the qualities of SIE. Eighteen
studies were identified, evaluating 17 different programmes. Programme delivery methods were
flexible across length, setting, age, facilitator, and techniques, with 13 programmes utilizing stages
to map the process. The most frequent programme outcomes researched were skill
development, civic engagement and commitment, and social and civic responsibility. Further
programme characteristics and outcomes are discussed.

Through the use of a scoping review, the current study provides a comprehensive summary
of empirically evaluated programmes that met the criteria of SIE. Main findings encompass
patterns and themes that emerged both within the programme characteristics and evaluation
methods. These main findings cover themes around location and target populations, programme
implementation, programme stages, methodologies used, and evaluation dimensions. We discuss
each major finding in turn.

Main findings around location and target populations highlight the inclusiveness of the SIE
model. Through this study, SIE emerged as a global educational process, with the research scoped
being conducted in six different countries, representing a range of low-to-high income populations,
including one developing country. Within this diverse range of country statuses, over 2200
students in grades 5-12 received the SIE programmes, indicating that this educational process is
one that is applicable throughout adolescence and is not constrained by language, educational, of
economic environments. This cross-country outcome, which is on that gets missed through case
studies and location-specific research, is a strength of using scoping reviews to investigate the
depth and scope of research in a newly forming field. The field of SIE does not yet have a
connected body of research, and as a result, this research is being conducted independently across
the globe, as seen in the analysis, hindering out true understanding of how inclusive and
transformational the SIE learning pedagogy could be. This scope highlights that SIE can
successfully be impactful across countries with varying educational goals and varying levels of
economic stability and development, providing support for future research to further delve into

3
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what makes SIE so inclusive.

This global inclusiveness can also be applied at the school level and within individual
classrooms. While there was minimal information provided on how schools might incorporate SIE
into their core curriculum, the format provides opportunities for all students to be able to
participate, as the pedagogical process focuses on internal reflection, increased self and global
awareness, teamwork, and using creativity to create change. While teachers can incorporate
aspects of the SIE learning into other subjects such as maths (e.g., project budgeting), arts (e.g.,
project posters and advertisements), business and communications (e.g., marketing ideas,
community outreach), history (e.g., learning about social issue causes), and science (e.g., research
methods), the flexibility within the programme allows for inclusivity at the classroom level. While
the programme is student directed in areas such as social issue selection and project design,
teachers can adapt their levels of support, the amount of guidance needed, and possible connection
to additional subjects based on student needs and capabilities.

The variations that emerged within programme implementation varied in length, number
of lessons, facilitator training, subject curriculum, highlight the flexibility of delivering a SIE
curriculum. Some programmes were more established, having official websites, staff members,
and additional supports and structures. Though the use of a programme through an establishment
might provide unique trainings, resources, and more structure, there were also programmes
independent of such institutions, indicating that the delivery of SIE programmes is not confined to
having access to such supports. While most evaluated programmes were delivered in schools, SIE
can also be delivered outside the school setting such as in summer camps or as part of a club or
youth organisation.

The last main finding around programme characteristics regards the use of process stages
to guide student action within the programme. Of the 17 unique programmes explored, 13 mapped
out the programme process in a series of stages, ranging from three stages to six steps. Through
the comparative mapping of these phases, it became evident that SIE involves a process where the
students look at and select a social issue, conduct research on the issue, create a plan to improve
the issue, and put that plan to action. Some programmes included a celebration or reflection stage
as well, which is often seen as an important component to transition cognition to action. While
stages were not a necessary part of the programme’s delivery, and were not included in four
programmes, they do provide structure for the students’ work and for the teachers’ support.

The main findings around programme characteristics highlight that the delivery of an SIE
programme is not confined by borders, economic status, adolescent stage, available supports,
classroom curriculum, or established resources. Schools and youth organisations vary in the
amount of supports and resources they have available, but this should not deter them from
providing such services to students. Students of all backgrounds, when given the opportunity, can
create social change projects and can benefit from SIE.

A key finding that emerged around methodologies used highlights the diverse range of
analyses researchers took when evaluating their programmes. The scope included both pre-
experimental to true-experimental evaluations, with over half of the studies utilizing a control
sample and a mixed-methods design. Although a scoping review does not involve an analysis of
quality, utilizing control samples and mixed methods allows more rigorous analysis of data as this
allows for the exploration of difference between groups identified in the quantitative data. While
the quantitative data collected included a wide range of surveys, both new and previously
validated, qualitative data included interviews, focus groups, observations, student work, and
open-ended survey questions. These data were extensive, and the progression of this field could
benefit from a more meticulous analysis of the data.

From the analysis of evaluation dimensions in the scoped studies, civic engagement and
commitment, along with social and civic responsibility were among the top outcomes explored. It
is evident that the researchers believe that SIE may impact participants’ levels of civic and social
engagement, commitment, and responsibility, with the assumption that programme involvement

4
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may increase these outcomes in young people. While having active and engaged young people is
a positive outcome, this also highlights an area for future research. Considering, social issues
student may focus on can be quite grim or appear unsolvable at times, such as poverty and global
warming, it begs to question at what point may we be putting too much responsibility on students?
At what point may students become overwhelmed if they cannot create the change they hope to
see? This increased responsibility on adolescents to be the future solvers of our world’s issues is
not isolated to SIE, however while other civic-related pedagogies do not necessarily include action,
action is a condition of SIE. Through action students take on valued roles, which can impact their
development of purpose while they realise that they can making meaningful contributions to
society. This provides an opportunity for future research to explore how outcomes associated to
students’ efficacies around their ability to create social change may develop through action, and
possibly alleviate the remorse of having too much responsibility around global issues. If students
believe that they can make a difference, this may create a protective barrier around the increased
responsibilities they might be experiencing to solve our world’s issues.

Last, given the broad range of research spanning a range of global and local variations, this
scoping review highlights the importance of connecting researchers within the field and bridging
the research that is currently being done in isolation. Due to ambiguity within terminology, there
is a lack of community within the field of researchers exploring the impact of social innovation
projects within the adolescent population. There are also methodological implications emerging
from this scoping review, including the utility of mixed methods to evaluate programmes, and the
lack of true experiments currently in the field. Furthermore, implications for practice include that
aiming programmes towards certain outcomes in combination with a feasible social change project
can impact adolescents’ longer term development. To gain the most from this information, there
is a need for researchers to come together and utilise their own expertise in combination with each
other, to better explore and understand how we can prepare young people to face the global social
challenges that lie ahead in their adult lives.

SIE is a promising field but is hindered by a lack of empirical research. Through this
scoping review, the field of SIE programme research for adolescent populations has been clarified,
combining studies from a range of disciplines (e.g., civic education, action civics), as seen in the
18 scoped studies. The 18 scoped studies provide a foundation for the developing field of SIE,
while also highlighting the need create a more comprehensive understanding of SIE by unifying a
field that is currently composed of independent disciplines. Each of the 17 scoped programmes
provided students with an opportunity to direct and create unique solutions to social issues in their
community. This process in return provided a range of positive developmental outcomes related
to skill and knowledge acquisition, purpose development and psychological flourishing. This
review sets the stage for more rigorous research to help develop the SIE field and better understand
the benefits of SIE for adolescent development.



2023 MODERN EDUCATION - ACCESSIBILITY, QUALITY, RECOGNITION 2023

UDC 371.235.2

Chiara Pastore!, Andrew M. Jones? (:Department of Economics and Related Studies, University
of York, United Kingdom, 2Boston Consulting Group, Madrid, Spain)

SELECTIVE SCHOOLING IMPACT UNRAVELING HUMAN CAPITAL AND
BACKGROUND INFLUENCES

Abstract: This paper disentangles the effect of selective schooling on long-term human capital from that of
individual background. The study design proxies entry test scores for selective secondary schools in England with
historical data, estimating discontinuities in school assignment directly from the data. We find that, for the marginal
admitted student, selective school attendance positively affects educational attainment. Adult labour market and
health outcomes are not affected for the marginal admitted student. The effect on educational outcomes is conditional
on having a favourable background, and partly explained by higher-ability peers and single-sex schools.

Anomayia: YV yiti pobomi po3zensioaemovcsa Gnau8 8UOIPKOBO2O HABUAHHA HA 00820CMPOKOSULL THOOCHKULL
Kaniman 6i0 enaugy iHOUBIOYaAIbHO20 NOX00NCeHHs. Hu3aun 00CHiONHCEHHS HOPIGHIOE Pe3yTbMmamu 6CIMYNHUX MeCmia
0Nl BUOIPKOBUX CEPEOHIX WIKIN Anenil 3 ICMOpuYHUMU OAHUMU, OYIHIOIOYU PO3PUSU Y WKLIbHUX 3A60AHHSX
beznocepednvo 3 oanux. Mu eusigunu, wo Oisi MAPZIHATLHUX NPULTHAMUX CIYOeHmMi6 8UbIpKoGe 8Ii06i0YE8AHHS WKOIU
NO3UMuBHO 8NIUBAE HA pigeHb ocgimu. Punok npayi ma cman 300pos's 0opocaux He eNIUAIOMb HA MAP2IHATLHO20
3apaxoeanozo cmydenma. Bnaue na oceimui pe3ynomamu 3aneiCumov 6i0 HASLGHOCI CNPUAMAUB020 (oHy ma
YACMKOB0 NOSCHIOEMbCSL BUWUMU 30I0HOCMAMU OOHOLIMKIE T 0OHOCMAMESUMU UKOIAMU.

This paper disentangles the effect of selective schooling on long-term human capital
from that of individual background. The study design proxies entry test scores for selective
secondary schools in England with historical data, estimating discontinuities in school
assignment directly from the data. We find that, for the marginal admitted student, selective
school attendance positively affects educational attainment. Adult labour market and health
outcomes are not affected for the marginal admitted student. The effect on educational
outcomes is conditional on having a favourable background, and partly explained by
higher-ability peers and single-sex schools.

In 2018, the UK government announced the first £50 million round of a £200 million
fund for an expansion of existing grammar schools, public and selective high-quality
institutions. Proponents of tracking policies, that allocate students to different classes or
schools on the basis of ability, maintain that they reward talent regardless of socioeconomic
background. Opponents, on the other hand, are concerned that selectivity is skewed in
favour of children from affluent backgrounds and children whose ability develops earlier,
since they are disproportionately likely to do well in entry tests.

Being assigned to a selective school could affect long-term outcomes through higher
peer ability, or through a curriculum with more academic content, which could facilitate
later admission to better higher education. Moreover, there is evidence that more qualified
teachers seek schools with higher ability pupils and that better resources are allocated to
these schools. Recognising its relevance to the current policy context, this paper explores
the medium- and long-term effect of going to grammar school, compared to its main
alternative within a selective system, on a broad range of human capital and health
outcomes for individuals of similar prior ability. The analysis is based on data from the
National Child Development Study (NCDS), a British cohort study of individuals born in
March 1958, who started secondary school in 1969 and whose lives have been followed
for over 60 years.

The literature looking at the effects of selective schooling can be divided into two
main strands. A first set of studies compares selective and non-selective systems, generally
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finding no difference in average outcomes, but instead a link between selection and
inequality in education and earnings. The second set of studies on the effect of selective
education has estimated a local average treatment effect for the marginal admitted student,
based on regression discontinuity design approaches. Due to data limitations, this second
approach has not been implemented before with English country-wide data.

We use an instrumental variable (IV) strategy that is inspired by a regression
discontinuity design (RDD), based on the fact that admission to grammar school was
determined by a local pass mark for the entry exam, known as the 11-plus.1 As a proxy for
the 11-plus score, we use age 11 cognitive tests collected in the NCDS. These closely
mirror the three components of the 11-plus and are therefore reliable predictors of grammar
school entry. To overcome the issue of limited data on entry score cut-offs for all English
LEAs in the 1960s, we proxy pass marks with LEA-specific thresholds estimated directly
from the NCDS dataset. Following the structural breaks literature, in the same spirit as
Card et al., we select the threshold value that maximises the fit of a model of school
assignment. This approach identifies the medium-term effect on educational attainment
and labour market outcomes, as well as the long-term effect on health and risk of
developing illness up to age 50.

This paper contributes to the literature on the long-term effect of grammar schools
in England and ales in several ways. Our approach helps us identify the treatment effect
for the specific group of pupils who would have been affected by the expansion in grammar
school places, if it had happened back then. Second, we work in a context with limited
information, constructing the assignment variables and score cut-offs from large survey
data, in the absence of administrative records. e use several robustness checks to increase
confidence in the study design, confirming previous results obtained with other
methodologies. Third, we are able to investigate a broad range of long-term outcomes
rather than only educational ones, including long-term health conditions and disease risk.
Lastly, since schools are surveyed as part of the NCDS study, we can explore how specific
school features may explain any effect of school type for long-term outcomes.

For the marginal student in each area (an area corresponding to a Local Education
Authority), we find a significant and positive effect of grammar attendance on the
probability of achieving A-levels, a secondary academic qualification, and having a
university degree. However, this effect is conditional on having high socio-economic status
or high parental interest in education. No effect is found on adult labour market outcomes,
health and biomarkers for risk of developing chronic illnesses. This result holds both when
using local polynomial regressions and when using bias-corrected procedures proposed by
Calonico et al. We also find that peer quality and single-sex education could be significant
mechanisms to attain better educational qualifications. Our work draws from historical data
and concludes that pupils who narrowly missed out on grammar places in the 1960s missed
out on marginally higher chances of better educational attainment, but only if they had a
favourable family background.

The Act established a tripartite system of secondary schooling, distin-guishing
between selective grammar schools, non-selective secondary modern schools and a
minority of technical schools. The main distinguishing features, apart from the higher
average ability of pupils in grammar schools, were the level of academic content of the
curriculum and the different educational and occupational prospects for pupils. Since the
Act, admission to grammar schools has been determined by performance in the 11-plus
exam, testing language, numerical and reasoning skills. Until the 1960s, the vast majority
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of children would sit the 11-plus at the end of primary school, usually in September of their
last year. The test was set locally by Local Education Authorities (LEAS), and the entry
mark depended on the number of grammar school places in the area. Rather than setting a
given pass score, LEAs usually considered the distribution of scores and then assigned
grammar school places to children scoring in the top tail, so the pass mark varied every
year. On average, pupils scoring in the top 25% of the distribution in their local area were
admitted to grammar school. Area- specific differences in admission included different
school capacity constraints, and different policies concerning teacher's recommendations,
distance from the school and having other siblings already at the school. Panels of teachers
and LEA representatives made decisions on where to allocate students. Those who did not
reach the entry score were generally assigned to secondary modern schools.2 Parents could
subsequently request a different school or decide to appeal against the panel's decision if
they did not agree with it, but this was uncommon. Thus, students with similar ability
scores could be assigned to different types of school for two reasons: either because they
were close to the cut-off entry score for their area, or because they were from different
areas. To the extent that ability slightly above or below the entry cutoff is random, this
paper can isolate the long-term effect of going to grammar school, compared to just missing
out on admission, on a broad range of outcomes. Identification therefore focuses on the
marginal pupil within each LEA.
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ANDROID-BASED AR APP FOR TRADITIONAL AND MODERN MUSICAL
INSTRUMENTS INTRODUCTION

Abstract: This paper presents the development of an Android-based Augmented Reality (AR) application for
the introduction of traditional and modern musical instruments in Indonesia. The application utilizes Marker-Based
AR technology to display 3D objects and 2D videos of musical instruments when a marker is detected by the camera.
The application also includes information about each instrument, such as its history, construction, and sound. The
application was developed using the waterfall software development methodology and was tested using black box
testing.

Anomayin: Y yiti pobomi npedcmasieno po3pobky 000amxy oonoenenoi peanvrocmi (AR) na ochosi
Android ozs énposadaicenns mpaouyitinux i cy4acHux My3udHux incmpymenmis 8 Inoounesii. JJooamox sukopucmogye
mexHonozito AR na ocnosi mapkepie Ons 8idobpadxcenuss 3D-06exkmis i 2D-6i0e0 my3uuHux iHcmpymenmie, Koau
Kamepa eusgisie mapkep. [Jodamox maxosc micmumos iHGOpMayilo npo KOJXCeH IHCMPYMEeHn, HANPUKIA0 1o2o
icmopiio, KoHcmpyKyito ma 38yK. [[o0amok 6yn0 po3apodieHo 3a MemoooI02ier0 po3pPOOKU NPOSPAMHO20 3a0e3nedenHts
6000CNAdy Ma NPOMECMOBAHO 3d OONOMO20K) MECHYBAHHS YOPHOI CKPUHBKUL.

Musical instruments in Indonesia are divided into two types, namely traditional musical
instruments and modern musical instruments, which in this study will be discussed with more than
ten musical instruments. Today, there are still many Indonesian people who do not know
traditional musical instruments and modern musical instruments due to lack of knowledge and the
lack of means to provide visual access to both traditional and modern musical instruments. The
purpose of this research is to help people recognize traditional musical instruments and modern
musical instruments digitally easily. The method used in this research is the Marker-Based AR
method, because it takes a marker on each object to display a clear object in the Augmented Reality
application to find information from an image directly. The results of this study are in the form of
an Android-based Augmented Reality application with a page display feature, displaying
information on 3D objects of traditional musical instruments and modern musical instruments with
writing and sound, as well as showing how to use the application.

The research method used in this study in general is a case study method which is divided
into data collection and software development (Augmented Reality). In general, the description of
the methodology in this study is explained through several stages. The data collection method used
in this research is literature study, which is collecting information from various sources related to
research such as books and journals. Second, interviews were conducted with Doremi Music
Owner and Doremi Music Admin Staff to get an idea of the system that was running previously.
Meanwhile, for the system design stage in this study, the UML Use Case Diagram was used.

The software development method in this research is the waterfall method. Starting with
the analysis, where the analysis is carried out by analyzing user and system requirements for this
AR-based musical instrument recognition application. The user needs are two users and a login
page is needed, a musical instrument display page, a QR code scan page and an admin page. The
second stage is design, where design is the stage of making designs on the introduction of musical
instruments using Augmented reality technology regarding program architecture, style,
appearance and material requirements for programs, including:

1. The flowchart shows two workflows, namely the overall flow of the application
system that will be created, and also explains the form of interaction between the user and the
system and explains the system flow in displaying three-dimensional (3D) objects and 2-
dimensional (2D) videos when the marker is detected by camera.

2. Navigation structure The navigation structure explains how the application system
will work.
3. Storyboard Storyboard here explains how the storyline or description of each scene

in the application will be delivered in animated images.
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The third stage of coding, this stage is the coding stage where the author uses the Java
programming language to create an AR-based mobile application for the introduction of musical
instruments. The last stage is the testing stage, which is carried out to ensure that the designed
program does not experience errors. Black box testing is used in this study.

Marker-based tracking is AR that uses a two-dimensional object marker that has a pattern
that the computer will read via a webcam or camera connected to a computer, usually a black and
white illustration with a bold black border and white background. The computer will recognize the
position and orientation of the marker and create a 3D virtual world, namely points (0,0,0) and 3
axes, namely X, Y, and Z. The application of the Marker-based tracking method requires library
software, namely Arttoolkit. The software works by using video tracking to calculate real camera
positions and orientation patterns on marker paper in real time. Once the original camera position
is known, the virtual camera can be positioned at the same point and 3D objects can be drawn on
the marker.

Augmented reality application for introducing musical instruments in a brochure. At the
start of the program, the reading of the markers in the brochure is read out by the camera and
initialized according to the pattern. The application will initialize 3D according to the pattern read
out and mentioned above the marker. Then the app starts rendering the 3D object model over the
markers on the brochure. This musical instrument as a virtual mockup was made with Archicad
12 software. To make it, modeling is first carried out as the first stage of the process. The modeling
process is done by reading a 2-dimensional image of a musical instrument to produce a 3D object
with a perspective view.

This application for introducing musical instruments at the Android-based Doremi Music
course institution is a system made in the form of android that can be used to help introduce
musical instruments for participants who want to take musical instrument courses at Doremi
Music. The following are user requirements in this study:

1. Participant Pages:

Al. Participants can view musical instrument information.

A2. Participants can see 3D objects of musical instruments.

A3. Participants can hear the sound produced by musical instruments.
2. Admin Pages:

B1. Admin can manage participant data.

B2. Admin can manage musical instrument data.

B3. Admin can Login.

B4. Admin can Logout.

Based on the results of the study, several conclusions were obtained, namely that
Augmented Reality technology is one method that is quite effective to be used as an introduction
medium, especially the introduction of musical instruments. With the introduction of musical
instruments in the Doremi Music course, it can make it easier for prospective course participants
to choose the type of musical instrument to be taken. The information provided for prospective
music course participants can be more detailed and complete with the introduction of this musical
instrument application. This augmented reality method can provide the best description of the
types of musical instruments, both traditional and modern, with the completeness of each existing
musical instrument. This research is still far from perfect because there are still research
limitations, namely the study only discusses the augmented reality method for musical instruments,
there are still many other teaching aids in education that need to be conveyed. This becomes a
recommendation for further research to reveal materials or other sources of instruments. So that
augmented reality is able to become an important part in the delivery of knowledge.
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ADAPTING PROJECT MANAGEMENT EDUCATION TO PROMOTE DIGITAL
COMPETENCE

Abstract: This paper presents an overview of the shift in project management education following the
outbreak of the Covid-19 pandemic. The pandemic triggered a global shift to distance learning and remote teaching,
which forced educational institutions to adapt to the new circumstances. The paper argues that digital education and
learning require more than just the skilful application of tools and processes, and that educators must be
pedagogically competent and digitally literate. The paper also argues that the pandemic has reinforced a trend away
from fact-based teaching towards reflexive learning modes, and that the goal of project management education should
be to develop critical thinking and learning as a life journey. Finally, the paper argues that online teaching does not
bring any fundamentally new developments, but reinforces trends that are already underway.

Anomauin: Y yiti pobomi npeocmasneno 020 3min 8 0Cimi YNPAGIiHHA NPOoeKmamu nicis Cnaiaxy
nandemii Covid-19. Ilandemis cnposoxysana 2nobanvhuil nepexio 00 OUCMAHYIIHO20 Ma OUCIAHYITIHO20 HAGYAHHSL,
WO 3MYCUNO HABUANbHI 3AKIAOU AOANMY8AMUCs 00 HOBUX 00Ccmasul. Y 0OKymMeHmi cmeepoicyemuvcs, wo yupposa
0C8ima ma HA8UAHHs BUMALAIOMb He ULUe BMII020 3ACMOCY8AHHI IHCMPYMEHMIs | npoyecis, i uo euKk1adayi noGUHHI
Oymu nedazo2iuHo KOMnemeHmHUMU Mma Yughpoeo pamomuumMu. Y cmammi maxodic cmeepodiCcyemvpcs, wo nanoemis
NnOCUNUIA MeHOeHYTIo 8I0X00Y 8i0 BUKIAOAHHS, 3ACHOBAHO20 HA (YaKmMax, 00 pe@ieKCUBHUX PeNCUMIB8 HABUAHH, | WO
Memoio HaBYAaHHsL 3 YAPAGIIHHA NPOEKMAMU MAE OYMu PO3GUMOK KPUMUUHO20 MUCTEHHS A HAGYAHHS K ICUMMEBOT
nooopoici. Hapewimi, y cmammi cmeepodicyemvcs, wo OHIAUH-HAGYAHHA He NPUHOCUMb NPUHYUNOGO HOBUX NOOill,
ane niocunoe menoenyii, Axi exuce iCHyIOMb.

The starting point for this special collection was the dramatic shift in the learning
environment following the outbreak of the Covid-19 pandemic. While digital learning and
education have been around for decades and have increased in recent years, the discussion in
project management education so far has been limited to a few special interest groups, confined to
some specialised organizations and exceptional emergency events. However, the pandemic was
the catalyst for a global shift to distance learning and remote teaching. With the widespread
cessation of face-to-face teaching in much of the world, all educational institutions had to adapt
very quickly to the new circumstances - no matter how well they were prepared for them. In
retrospect, the pandemic triggered a wave of use of digital tools in education and learning, a
development that has come to stay and is part of the “New Normal”. Therefore, we have decided
to close the Special Collection at the end of 2022 and hope to continue the discussion under the
Project Leadership and Society format “Enable".

In recent years, the technical push that learning has received in an institutional setting has
been evident to all. Students and teachers have quickly learned to embrace new tools and technical
solutions. However, digital education and learning are more than just the skilful application of
tools and processes; the value of education does not depend on the use of technical means only.
This change requires educators to be pedagogically competent and digitally literate - but still, that
is not enough. Traditionally leadership education has been seen as the learning of skills;
accordingly, the learning of management techniques was essential. We are convinced that this
view is out of date. Digital education opens up the space for a paradigm shift in project
management education, or at least reinforces a process already underway away from fact- based
teaching towards reflexive learning modes. Educating for project management centres on the
development of critical thought and learning as a life journey. The goal is no longer completeness
and learning a canon of knowledge, but the ability to acquire new content in a critical and reflexive
way.
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Research endeavours, such as this special collection, usually begin by claiming that
something completely new and previously unheard of is coming our way. It is true, the dramatic
change in teaching and learning in the wake of the recent pandemic caught us all unprepared and
unleashed a wave of social dislocation, new methods, and technical challenges. Now, with the
distance of three years, our view is somewhat more differentiated.

A main contribution of this special collection is the realisation that online teaching does
not bring any fundamentally new developments, as the papers show, but reinforces trends that are
already underway and makes the necessity of parting with a traditional understanding of teaching
more apparent. Based on the insight that student’s affective response to their educational
environment plays a substantial role in their ability and desire to learn and succeed, the focus of
the papers in this special collection is on approaches that rely on the personal responsibility,
commitment, and the interest and priorities of the students themselves. In summary, most authors
advocate a mixed approach to teaching methods in higher education and a strong emphasis on
student- centred methods, especially in complex contexts such as project management. In addition
to the necessary explicit knowledge to be acquired through traditional teacher-centred means, they
recommend teaching methods that help students challenge their preconceptions and motivate them
to learn by involving them in real-life situations in and beyond the classroom. The contributions
to this special collection, indicate that especially game-based and role-play learning solutions in
an online setting can be used to motivate students and to prepare learners to deal with the
uncertainty they will face not only in their professional lives, but also more broadly in life, as
disruption in the world persists.

The papers stress the capacity of educators and learning institutions to implement online,
blended and distance teaching and learning to develop and to deliver high quality inclusive digital
education. This may also include the development and use of high-quality digital content, such as
innovative online resources and tools that address the learning needs of students. The development
and implementation of digital content is not a simple transfer of previous teaching concepts to
online platforms and media. It requires a fundamental revision both on the technical and on the
pedagogical level. As such, it often requires the cooperation of different disciplines, from subject
specialists to pedagogues and from andrologists to technicians and IT specialists. Equally
important is the organisational embedding: online turnaround means - at least at the beginning -
an increased need for resources and a greater freedom for experimentation and thus also an
enterprising culture.

This also means that educators in an online environment need to develop technical
expertise which matches, or at least does not fall short of, the skillset of a generation of students
of digital natives. As the papers in this collection show these are skillsets that are not readily
available across the teaching generation. Further, educators are certainly no longer the guardians
of a canonical knowledge that cannot be questioned. In the midst of digital ecosystems, educators
need to work in equal measure with the experience of the student and the potential impact of these
experiences at the individual and social level. Education in a globalised world is more firmly
embedded in the global community. It stands further apart from the classroom, and is enabled by
digital tools and broader research insights which become readily accessible, or perhaps need to be
provided even in an ‘on demand’ mode in and beyond the traditional classroom. This requires a
much broader and socially aware experience of the educator’s own understanding of their
discipline. The papers in this collection stress that it also requires sufficient humility and the
freedom to transition from a traditional identity which prioritises knowledge and its unobstructed
dissemination to a progressive identity which prioritises the effective use of knowledge for the
development of others in and beyond the classroom.

The papers in this collection show that the planning and implementation of online teaching
approaches, especially when they come as an emergency transition, must take the students’ stresses
and strains into account. However, this does not mean that students cannot play an active role in
framing the learning experience and how this is shaped against life’s challenges, such as at the
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time of a pandemic. It also does not mean that learning spaces need to be sterilized or heavily
controllable. Even more so, contributions show that challenges in learning and life, however
dramatic, need not become reasons for excluding the student from being engaged in the framing
of the very experience that is being designed for them. Freedom to experiment and learn are key
and raise significant considerations for student assessment, which may need to be revisited
altogether. Project management is characterised by unexpectedness and complexity, it is shaped
by teamwork and characterised by external dependencies on stakeholders, technology, and the
natural, social, political and digital environment. Projects are inherently risky - otherwise they
would not be projects. And as project managers, our students will need to claim and legitimise the
use of good, even evidence-based, knowledge along with practical wisdom and a duty of care and
ethical concern for the communities that their projects will change for the better. It is precisely
these principles that need to be reflected in the pedagogical concepts of project management.

Several new pathways for further research are suggested at the end of each paper, and we
present broader possibilities based on them.

As the papers in this special collection were written throughout the pandemic, most authors
noted the limited scope of their research in their contributions: this involved geographical
restrictions to one or only few countries, or limitations in sample size. Other papers are based on
cases studies, which are suitable for gaining deeper insights in an area but require both comparative
analyses and methodological variation to better assess the generality of the findings and interpret
research findings and insights in a more nuanced way.

Most studies used single survey methods like self-reports of students and teachers, which
could be combined with non-reactive measurable constructs such as assessments, exam scores or
grades. Episodic data can contribute to further, more structured qualitative approaches. Even more
so, while qualitative approaches are valuable on their own, triangulation with quantitative date
promises added value.

With regard to the affective reactions of students, the question of stability of perceptions
over time and in different settings arises. A habituation effect cannot be ruled out, especially with
the increasing normalisation of the use of online and mixed online-on site methods and the
dissemination of activating teaching approaches. Similarly, most studies focused on teachers and
students and their interaction in a one- class setting. While most authors consider the institutional
environment to be very important for the implementation of the desired pedagogical approaches
and the relationship between learners, content, forms of instruction and teachers, the influence of
the organization - with one notable exception - has not been systematically studied. Therefore, a
comparative approach which would take into account relevant organizational variables remains a
desideratum.

In addition to the further research questions raised in the papers, the guest editors’
discussions resulted in issues that were not addressed in this special collection but that we believe
are important for the future development of digital learning and education in a project society, not
least as further considerations for the Project Leadership and Society format “Enable”. These
include, but are not limited to.
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ADAPTING PROJECT MANAGEMENT EDUCATION AFTER COVID-19

Abstract: The COVID-19 pandemic disrupted traditional assessment methods, leading to the exploration of
novel assessment tools. This study investigates the potential of Al models as assessment tools in a selective,
independent secondary school in England. The study compares the accuracy of various Al models in predicting GCSE
exam grades and explores the influence of subject and teacher grading practices on prediction performance. Results
indicate that Al models generally yield acceptable mean absolute errors, but individual mispredictions can be
significant. Subject-specific analysis reveals that grading subjectivity is less prevalent in STEM subjects, potentially
explaining the higher prediction accuracy for these subjects. Overall, the study suggests that Al-based grade
prediction could be a promising application, but further research is needed to reduce outliers and address public
perception concerns.

Anomayin: Ilanoemia COVID-19 nopywuna mpaouyiuni mMemoou OYIHIOBAHHS, WO NpU3eeno 00
00CHIOHNCEHHS HOBUX THCIPYMEHMI8 OYiHI08AHHA. Y YboMmy 00CHiOHCceHH] docaiodxicyembes nomenyian moodenetl LI sk
iHCmMpYyMeHmie OYiHIOBAHHA Y BUOIPKOGIN HEe3ANedHCHIill cepedHitl wKoni 6 Amnenii. ¥ 0ocnioxicenni nopieHocmvcsl
MOUHICMb PI3HUX MOOeNel WMYUHO20 iHmenekmy 015 npoeno3yeanus icnumosux oyinox GCSE ma docnioaxcyemuvcs
6NIUB NPAKMUKU OYIHIOBAHHS NPEOMEMIE | GUKIAOAYi6 Ha epekmusHicmyb npoenosyeans. Pesytemamu noxasyoms,
Wo MOOeNi WMYYHO20 IHMEeNeKMmy 3a36Uudail 0aioms NPUUHAMHI cepeOHi abCcoIomHi NOXUOKY, alle OKpemi NOMUIKU
Modicyms  Oymu 3uaunumu. Ananiz npeomemie noxkazye, wjo cy6 €KMuHicmb OYIHIOBAHHI MeHUL NOuUpend 6
npeomemax STEM, wo nomenyitino nosicnioe euugy mounicmo npocHo3i6 071 yux npeomemis. 3a2anom 00CaiONCeHH s
NOKA3VE, WO NPOSHO3VEAHHS. OYIHOK HA OCHOBL WMYYHO20 IHMeNeKmy Modice Oymu  6a2amoodiysiiouum
3ACMOCYBAHHAM, dlle HeOOXIOHI Nooanbuil OOCHIONCEHH:A, W00 3MeHWUmy 6UKUOU ma eupiwumu npoodiemu
2POMAOCLKO20 CIPUTIHAMMSL.

The COVID-19 pandemic has created significant challenges for UK schools, but a time of
cancelled exams and uncertainty around future examinations can provide opportunities to explore
novel assessment methods. Hence, the 2020 proposal of the Ofqual algorithm which combines
teachers' estimated grades and schools' historical performance seemed timely. However, the
algorithmically calculated grades resulted in a public backlash and withdrawal of the proposal.
While the failed Ofqual algorithm could be considered an example of Al, we do not
yet have a thorough understanding of its numerical accuracy and how it performs in comparison
to other Al models. This paper investigates this novel application: the potential use of a range of
Al models as assessment tools in a selective, independent, secondary school in England. The
following questions were examined: (1) how accurate are modern Al models in predicting GCSE
exam grades? (2) what are the differences in model accuracy across subjects and can these be
explained by qualitative differences in teachers' grading practices? Results
indicate that while models yield acceptable mean absolute errors, individual mispredictions can be
larger than desired. Subject differences highlighted that grading subjectivity is less significant in
science, technology, engineering, and maths (STEM) subjects, which could explain why objective
models fail to predict non-STEM grades more frequently. In summary, numerical results indicate
that grade prediction could be an interesting novel application of Al, but more research is needed
to reduce outliers.

The COVID-19 pandemic has forced us to re-evaluate many of our assessment practices,
including major external exams such as GCSEs. In the UK, Ofqual experimented with using Al to
replace formal exams during the pandemic, but they were faced with a public backlash.

This paper has shown a quantitative investigation whether Al, specifically ML models
could provide a viable alternative to formal GCSE exams in the context of a selective, independent
English school. Results indicate that for the majority of the students the predictions are accurate
(MAE < 1 grade). All explored models, including the Ofqual 2020 model perform comparably.
There are some strong mispredictions with some grades underpredicted by 3 or overpredicted by
up to 4 grades (on a scale of 9-1). This indicates that numerical models alone are not yet suitable
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to replace public exams. Future research incorporating an individual appeal processes could help
mitigate these limitations.

Prediction performance has been shown to be subject dependent; specifically, predictions
are more accurate for STEM subjects and for subjects with more students. In STEM subjects, SoW
grades even in year 9 reports are strongly indicative of GCSE performance. In nonSTEM subjects
such trends cannot be observed. This has been investigated through a qualitative questionnaire,
demonstrating that teachers consider non-STEM subject marking more subjective. STEM and non-
STEM teachers also have a different perception of the goal of awarding standard of work grades -
significantly more STEM teachers believe that these grades should be indicative of future GCSE
performance. While the same finding might not generalise to other institu tions, this is an
interesting finding, showing how objective numerical models should be deployed with additional
care for non-STEM subjects.

One major limitation of this case-study-based investigation was the small size and
specialised (independent) nature of the school dataset; results might not apply to other institutions.
Future work could explore unifying databases across state and fee-paying schools to reevaluate
the ML models discussed in this paper on a larger scale.

Underperforming students are often spotted late by their teachers. The ML models
discussed in this paper could be adapted (especially for large STEM subjects) to flag potential
underperforming students as early as year 9, and offer them additional help. A vertical study could
test the efficacy of such methods.

Additionally, while this paper described some issues related to the public perception of
numerical models, more research is needed on how and whether public trust should be established
in Al models in education.
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CHINESE ENGINEERING EDUCATION THROUGH THE EYES OF AN
INTERNATIONAL GRADUATE-BACHELOR

Abstract: This paper examines and evaluates the experience of international students-graduates of engineers
of the top-level engineering college of the provincial Zhejiang Normal University, associated with the process of
engineering education both offline and online, which received intensive development during the Covid-19 pandemic.
The possibilities and problems that online learning provides together with traditional approaches to the organization
of the engineering educational process are described. An example of a successful and promising modern
experimentally based engineering graduate study is also presented.

Anomauyina: Buceimnroemocs ma oyiHOEMbCA 00C8I0 IHO3eMHUX CMYOeHMi6-8UnYCKHUKI8 I[HocenepHo2o
KOIeOJICY BUW020 Di6HA NPOSIHYIIHO20 Hdicey3aHCbKo20 nedazo2iunozo yHigepcumenmy, NO8'sa3aHull 3 Npoyecom
iHOICeHepHOI ocsimu AK ohaatiH, MAK [ OHAUH, AKULL OMPUMAE THMEHCUBHULL PO38UMOK nio uac nandemii Covid-19.
Onucani modxcausocmi i npobnemu, AKi HAOAE OHNAUH-HABUAHHA 6 NOEOHAHHI 3 MPAOUYIIHUMU NIOX00amu 00
opeaHizayii iHdcenepHo20 0ceimHb020 npoyecy. Takooic npedcmagieHuil NPUKIA0 NEPCHEKMUBHOI MeMamuKu
CYUACHO20 [HIICEHEPHO2O eKCREePUMEHTNANILHO20 UNYCKHO20 DAKANABPCHKO20 OOCTIONCEHH .

1. INTRODUCTION: INTERNATIONAL STUDENT’S EVALUATION OF CHINESE
EDUCATIONAL SYSTEM IN ENGINEERING (INCLUDING ONLINE AND
OFFLINE FORMS), PRIORITIES, FLEXIBILITY, SOME VISIBLE WEAK SIDES

Engineering has always fascinated me. That's why, when selecting my career, | knew
studying engineering was my path. As a result, | started my engineering studies at AIUB
(American International University—Bangladesh) in my country. Later, | got the opportunity to
study engineering in China at Zhejiang Normal University (ZJNU). After comparing the two
options, | decided to pursue my engineering studies at ZJNU. Since Zhejiang Normal University
is among the top 1000 in the world and the top 100 in China [1], | believed it would provide me
with better opportunities for growth and development. | also felt that studying engineering at ZJINU
would give me a unique cultural experience and broaden my perspective.

Unfortunately, | did not expect that | would have to start my bachelor's online due to the
COVID-19 pandemic. The lockdown started the month that | was supposed to come to China. So,
the first two years were online for me. The experience of online study was new to me at the time.
Over time, | adapted the system. For theoretical courses, | did not face any major problems, but
for practical courses, it was quite challenging. A few of my practical courses were on hold because
it was impossible to complete them without being present in the lab. | had to wait until the situation
improved and I could return to China. Then, after two years, China opened its borders, and | was
finally able to resume my practical courses in the lab.

The labs at Zhejiang Normal University are equipped with many high-tech instruments. Also,
there are enough instruments for each student to do their experiments independently. Additionally,
we have learned many simulation software programs, such as ROBOGUIDE and ANSYS, in order
to carry out virtual experiments. For our courses, we also had to learn CAD (AutoCAD,
SolidWorks), PLC programming (GX Works2), and computation purposes (MATLAB). As well,
we had to familiarize ourselves with these software programs to enhance our understanding of
various engineering concepts.

As an international student who has moved from my country to study engineering in China
at Zhejiang Normal University, | have had the privilege of experiencing the complexities of this
dynamic system on my own. For the teaching part, the language barrier was a problem sometimes.
Even though I did not face any language problems with the foreign teachers or most of the Chinese

16



2023 MODERN EDUCATION - ACCESSIBILITY, QUALITY, RECOGNITION 2023

teachers, some Chinese teachers could not speak English fluently, which made it difficult to
communicate effectively in the class. Other than that, the teaching methods were effective and
engaging.

Fig. 1 Zhejiang Normal University and College of Engineering (images and logos)

Despite the initial challenges and sudden shift to online learning, the experience of studyi
ng engineering at Zhejiang Normal University has been worthwhile and rewarding. It has not
only equipped me with a strong theoretical foundation but also exposed me to well-equipped
laboratories. This journey has not only broadened my horizons but also established a deeper
appreciation for the global nature of engineering and the importance of adaptability in the face of
unforeseen challenges. | look forward to completing my engineering degree and using the
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knowledge and skills I've acquired to make a meaningful contribution to the field of engineering,
both in China and beyond.

2. MY CURRENT RESEARCH AS A DEMONSTRATION OF CHINESE AND
INTERNATIONAL PRIORITIES IN MODERN ENGINEERING FROM THE POINTS
OF VIEW OF: WORLD-INTERNATIONAL LEVEL, CHINESE INTERNAL LEVEL
AND MY COUNTRY LEVEL

The topic of my research is "Experimental study of a dimpled streamlined surface with
local blowing inside dimples,"” and this research project is dedicated to further development of the
experimental approach for evaluating the efficiency of a promising combination of a streamlined
surface of high-speed vehicles with regularly structured dimpled microrelief with locally arranged
blowing through the rear part of a dimple. The main goal is to elaborate on a workable
experimental approach for the evaluation of the aerodynamic drag coefficient for various
configurations of structural surface elements and investigate its efficiency of functioning for
aerodynamic surfaces with several different sizes and arrangements.

The experiment will be conducted in the wind tunnel located within the well-equipped
university laboratory, which serves as an ideal setting for this research. The wind tunnel is an

advanced laboratory that is equipped with a vast array of technologically advanced sensors and
instruments that have been designed to precisely measure and analyze flow dynamics. These
instruments enable us to capture detailed data on the behavior of airflow under varying conditions.
The experimental modeling approach, which primarily depends on the particle image velocity

(P1V) flow property measurement methods, is at the core of this study. This innovative technique,

when combined with the theoretical principles developed by Prof. Shkvar, offers a comprehensive

understanding of the intricate interaction of flow control factors, especially when multiple factors
are employed simultaneously. Our research's experimental component has a strong theoretical
foundation thanks to Prof. Shkvar's work, which enables us to make the connection between theory
and practical application. With the use of this methodology, we want to learn more about the
effectiveness of flow control techniques and how they behave in various situations. This study is
anticipated to offer information on the principles governing flow management in high-speed
vehicles and will be an essential first step in improving these techniques for usage in real-world
applications. Our research will not only advance knowledge of fluid dynamics among academics
but also have a big impact on improving the efficiency and security of fast-moving automobiles.

Furthermore, the research's findings could completely alter the engineering and design of
high-speed transit networks, improving their safety for both users and drivers as well as their
efficiency and environmental friendliness. This novel method offers a substantial advancement in
flow control and holds the potential to influence the direction of high-speed transportation. It is
based on a combination of experimental modeling and theoretical assumptions. The positive effect
and efficiency of such a combination have been well predicted numerically. An experimental
research strategy will allow us to confirm the theoretical predictions as well as refine the most
optimal modes of this dimple-blowing combination's simultaneous mutual functioning.

Previous theoretical predictions, made by former graduate student Younes Aomari together
with Prof. Shkvar [2], demonstrate the usefulness of this combination and the flexibility of its
realization and further use (the achieved drag reduction is about 14%) — Fig. 2. This graduation
project will be devoted to the experimental proof and refinement of this concept.

3. CONCLUSIONS

In conclusion, combining online and offline learning for engineering provides both benefits
and drawbacks. Even though the pandemic situation has accelerated the shift towards online
learning, the importance of hands-on practical experience cannot be underestimated. I'm able to
gain skills and knowledge that | wouldn't be able to get purely through online learning thanks to

18



2023 MODERN EDUCATION - ACCESSIBILITY, QUALITY, RECOGNITION 2023

having access to the classrooms and lab. Students must find a balance between the theoretical
information they learn from online courses and the practical experience they get in the lab. For
this reason, | would rather take live classes under regular circumstances.
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Fig. 2 Theoretical simulation result of the dimple with local blowing inside dimple.
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GENERAL OVERVIEW AND FUTURE DIRECTIONS OF ASSESSMENT OF
THE SUSTAINABILITY OF THE EDUCATION SYSTEM

Abstract: This paper presents a scoping review of education system resilience (ESR) quantification
methodologies. The study identifies and evaluates various methodologies from different research areas, including
seismic resilience, thermal energy, air contamination, floods, and wind storms. The paper also discusses multi-
dimensional approaches, which consider multiple hazards or stakeholders. The study concludes that while there is a
growing body of research on ESR quantification, there are still significant research gaps. The paper calls for the
development of more progressive methodologies, such as Al or Digital Twins, and the integration of ESR
quantification with community resilience and civil protection.

Anomauina: Y yvbomy 00OKyMeHmMi NpeoCcmasieno 3a2anbHull 021510 MEemo0o02il KilbKICHO20 GU3HAYEHHS.
cmiuxkocmi cucmemu ocsimu (ESR). /locnioscennsn susnauae ma oyinio€ pisHi Memooonoecii 3 pisuux obnacmet
00CIOMHCEHb, GKIIOUAIOUU CEUCMOCMILIKICIMb, Meniogy eHepeilo, 3a0pyOHeHHs NOGIMps, No8ewi ma wmopmu. Y
OOKYMeHmi  makoxic 0062080p00MbC  Oa2amosumipHi niOXoou, AKI 8paxo8yioms YUCIeHHI Hebesneku abo
3ayikaeieHux cmopin. [locnioocenns pooums UCHOBOK, WO, HE38ANCAIOYU HA me, WO KITbKICMb 00CHIOHNCeHb U000
KinekicHozo eusHauenns LIIOE 3pocmae, 8ce wje icHyrOmMb 3HAYHI NPO2ATUHU 8 OOCTIONHCEHHAX. [JOKYMeHm 3aKIuUKae
00 po3pobKU OibU NPOSPECUBHUX MEMOOON02IH, MAKUX K WMYUHULL iHmenekm abo yudposi OIU3HIOKU, A MAKOHC
inmezpayii xinvxicnozo eusnauenns ESR i3 cmitikicmio epomaou ma yuginibHuM 3aXucmom.

Schools and other educational institutions are important for the well-being of society.
However, education continuity is increasingly threatened by negative influences such as disasters
and acts of violence. An important tool to ensure the safety of educational institutions is the
development of a methodology to measure education system resilience. To advance the
development of such a methodology, a scoping review is conducted to identify current
quantification methodologies for education system resilience and to highlight promising research
directions. The procedure of the scoping review is developed following the specifications of
Joanna Briggs Institute Reviewer’s Manual in accordance with the PRISMA-ScR-checklist.
Quantitative psychological approaches are excluded for reasons of consistency of the resilience
conceptualization. Resulting from a total of 2528 records, 31 are involved in data synthesis
comprising (case) studies from the continents of Asia, North and South America, as well as
Europe. While the scoping review started broad, a predominance of building-related studies and
natural hazards was identified. Furthermore, the methodologies mainly differ along three
dimensions: scope, level of detail, and complexity. However, no methodology achieves high
performance on all dimensions. Altogether, it can be recognized that all methodologies possess
individual advantages that complement each other well. Therefore, a framework for combining the
different quantification methodologies is proposed to achieve the most accurate and
comprehensive quantification possible. Considering only limited available resources, an
adaptation of the proposed methodology to the educational institution’s and its community’s
social, geographic, and further circumstances is essential to allow for a prioritization of
guantification components.

Considering that relevant techniques or methodologies could be found in scientific
literature and more practice-oriented publications, the search must be extended to both domains.
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Thus, on the one hand, peer-reviewed journal articles and peer-reviewed conference papers are
included. On the other hand, gray literature such as theses, textbooks, or publications of academic
societies will also be searched. Additionally, both English and German will be eligible.

Search strategy: The information sources are limited to search systems such as literature
databases. Relevant search systems or databases were identified by several criteria: On the one
hand, search systems recommended by Gusenbauer and Haddaway were considered. Due to
unrestricted access three search systems were selected: ScienceDirect, Scopus, and PubMed. On
the other hand, the Education Resources Information Center (ERIC) and IEEE Xplore were
included as subject-specific databases providing education research and information as well as an
engineering and computer science background to address quantification methodologies
specifically. The elaboration of a search strategy was designed following the specifications of the
JBI Reviewer's Manual. Initially, an orienting literature search with the search systems Google
Scholar, ScienceDirect, and ERIC was performed. Based on this, relevant publications could be
determined and consulted to identify further literature. From these publications, a list of synonyms
of the original search terms was created and extended using online thesauri to guarantee as
thorough a search as possible.

These were then customized to the databases by applying the individual characteristics
(such as the use of wild cards and the availability of data fields). The final search strings for both
English and German are appended in the review protocol.

Data items: The variables for which data were collected are oriented on the objectives and
the research questions. The main objective was to identify and differentiate various methodologies
to quantify ESR. Therefore, the type of methodology was considered as a first step. Examples
include mathematical models, simulations with Agent-based Modeling, and Digital Twins, or
Geographic Information Systems. Besides that, the original publications' advantages and
disadvantages, identified by the authors, were extracted. Additionally, limitations and
recommendations for further development of the quantitative methodologies were listed. It is
important to mention that the data items were only applied to the quantification methodology.
Therefore, no discussion will be raised about which indicators are better suited to represent ESR
or what advantages may arise from stronger political support and a higher budget in a specific
setting, for example. Accordingly, the data items in the calibrated forms (see supplementary
material) relate exclusively to the methodology, as this is the scope of the study. Although it can
be assumed that every peer-reviewed journal article contains all data items in general, if the
calibrated forms contain the phrase 'none specified', this solely indicates that the respective data
items are not available for the quantification methodology.

Various approaches to quantify ESR as well as dis-/advantages, limitations and research
gaps could be identified. These address different aspects or dimensions of resilience and can be
divided into two basic approaches: low-dimensional studies that consider only one or at most two
hazards separately and multi-dimensional studies that consider a variety of hazards collectively or
even adopt a comprehensive approach. It can be recognized that no identical taxonomy of
resilience exists. For example, most studies quantifying seismic resilience approach this goal by
measuring a building's seismic vulnerability from which resilience can be derived. Furthermore,
some multi-hazard approaches combine resilience and risk assessments to identify the most
vulnerable parts of the considered objects (e.g., buildings). However, although the orientations or
baseline frameworks may differ, all studies ultimately share the same objective of providing a
measure for resilience. Nevertheless, this fact demonstrates that quantifying resilience is a complex
problem that cannot be easily solved.
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The results of the scoping review reveal that building-related studies and natural hazards
predominate among the considered publications, with nearly half of all eligible studies addressing
earthquakes specifically. This pattern and frequent coverage is not at all surprising, since
earthquakes occur in numerous locations and cause many deaths and injuries to school members
as well as destruction of school buildings. These impacts greatly affect the functioning and
efficiency of education systems as temporary school buildings may have to be established to secure
a state of education continuity and students as well as others involved can suffer extensive
psychological traumas such as Post-Traumatic Stress Disorder. After some particularly devastating
events, such as the earthquakes that occurred as recently as February 2023 in Turkey and Syria,
education continuity may not be possible at all, either because the educational facilities are too
badly damaged, or those affected are forced to relocate as their homes are destroyed, which can
further complicate education through socio-cultural barriers. Furthermore, the absence of essential
infrastructure and vital resources like electricity and water can pose challenges for both the
education system and students in effectively providing and pursuing education. Although the other
disaster types are not as frequently addressed as earthquakes, their destructive potency is equally
significant and they are triggers for numerous casualties and disrupted infrastructure as well.

Although there are regular reports of anthropogenic disasters with regard to education
systems, such as terrorism, student abductions, school shootings, or armed conflicts, that
negatively impact educational institutions and the surrounding community, no study has been
classified as eligible that addresses these issues. The dominance of natural hazards and building-
related studies may be explained by the fact that psychological resilience aspects were excluded
from the consideration. Additionally, natural hazards-related disasters, in general, create the most
negative impact on the welfare of countries, their inhabitants, and economies. Although the
impacts do vary greatly depending on country size and wealth, this could focus greater scientific
attention on natural hazards and related disasters.

Some key insights into education system resilience quantification methodologies could be
obtained. Considering seismic resilience to school buildings, many well-researched and
internationally recognized quantification methodologies exist that achieve good results using
mathematical models and can be handled and applied by most engineering graduates. However, a
few methodologies pursue more complex approaches, such as Dynamic Building Simulation
software, GIS tools, or neural networks. Several studies use differing underlying indicators to
achieve a high level of detail. The main limitation is the availability and quality of data as well as
the limited applicability due to the underlying building characteristics. Expanding the
methodologies to different structural typologies and integrating real statistical data could improve
the methodologies' accuracy in future applications. Current research focuses on the different levels
of detail and the indices and frameworks used to quantify seismic resilience. However, these subtle
differences and the resulting advantages and disadvantages are irrelevant to the fundamental
consideration pursued in this scoping review. It is obvious that a robust body for assessing seismic
resilience exists and that it can be quantified effectively in general. Nevertheless, there is a need
for further research, especially to adapt the techniques to individual local conditions or to expand
the methodologies to other building types and improve data quality and availability. For the field
of thermal energy, only a few studies exist that portray promising methodologies to improve
energy efficiency and heat wave mitigation of school buildings (mostly using specialized Dynamic
Energy Simulation software) and adapt the buildings' performance to the students' requirements
under a changing climate. However, the methodologies could be more detailed as they cannot
measure individual variables separately and pose yet to resolve statistical errors. Increasing
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available data through future iterations on additional factors and including school-building
professionals to improve existing methodologies is desirable. Especially regarding air
contamination and floods (in the context of ESR), the available studies must be more extensive to
provide a relevant statement. Both eligible studies quantify ESR, but methodologies beyond these
must be developed. To improve the quantification of flood resilience, researchers can draw on
existing methodologies beyond the scope of ESR, such as Bayesian networks, GIS tools,
simulations, or fuzzy models, and adapt them to educational buildings. Research on air
contamination seems to be not very advanced in general, and extensive research gaps are
portrayed, such as extending the investigation on more contaminants and the expansion on critical
elements of the system. Little studies likewise address the quantification of education buildings'
resilience to wind storms. hile versatile methodologies exist, the methodologies vary slightly due
to the differing underlying indicators, and several mathematical models are used to quantify
resilience. However, these are often only applicable to specific school building types, and
additional models must be developed for further improvement. Moreover, the disaggregation of
these building types could be improved as different parts (e.g., the roof) impact building resilience
more than others. An isolated examination of these parts would be advantageous. Additionally,
gathering empirical restoration data of recent tornadoes could prove beneficial for further
development in precision and accuracy. A growing number of approaches exist within this research
area that addresses interdependencies between several schools or even within a larger school
community, for example, using Agent-based Modeling. ith this approach, it is possible to simulate
and compare various strategies, including different parameters, to improve decision-making.

Then considering multi-dimensional approaches, two different strategies can be
distinguished. Multi-hazard approaches apply similar or comparable mathematical models to low-
dimensional approaches while adapting the indicators to multiple hazards or combining different
mathematical models to reflect interdependencies and cascading effects. In contrast, more
comprehensively oriented approaches based on qualitative indices provide a score for school
resilience through simple-to-implement linear quantification methodologies. While multi-hazard
assessments can capture a higher level of detail and maintain the integration of interrelationships,
the computation effort and need for data acquisition can be immense. As a solution, the use of
more progressive methodologies like physics-informed neural networks or the development of a
comprehensive data set consisting of various school typologies and the introduction and
application of a unified taxonomy is presented. However, this raises the demand for necessary
performance skills and requires much research. Considering the comprehensive approaches, the
methodologies are easy to use. Technical instruments can complement them to include various
stakeholders and their operational, contextual, and empirical knowledge almost effortlessly. The
main downside of this approach is the rather rough quantification posing more of a “Pareto-
approach” than an in-depth measure. The key research gap involves increasing the level of detail
while maintaining the methodology’s simplicity and broad scope.

Beyond the scenario clusters, an overall perspective can be portrayed. On the one hand, the
identified methodologies differ significantly in scope, level of detail, and complexity. On the other
hand, no methodology can be described as fully efficient in all three dimensions. Two main
approaches could be distinguished: the low-dimensional approaches, which investigate a very
restricted subject with a high level of detail and rather complex methodologies, and more
comprehensive approaches, which do not have a high level of detail or a high complexity but a
wider scope. Overall, the progress in different research areas varies widely and all research areas
are significantly more advanced in a broader context that does not focus on ESR. Therefore, more
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progressive methodologies such as Al or Digital Twins can increasingly be used to quantify
education system resilience. All methodologies remain subject to further development and must
be improved to address all facets of ESR. In this context, the inherent link to CSR could be
explored in more depth to transfer knowledge of quantification methodologies to ESR. The key
challenge arising from the findings of the review is understood to be the development of a
methodology that uses both very simple and accessible techniques in the first step to engage all
stakeholders in participatory approaches to prioritize essential deficiencies and weaknesses based
on underlying social, geographic, and further conditions of the education system under
consideration. In the second step, these deficiencies and weaknesses must be addressed using
expert knowledge and more complex but detailed methodologies to develop individual solutions
to quantify ESR. Additionally, this methodology must account for inherent connections to other
complex adaptive systems (such as urban systems or community and societal structures), which
may include interdependencies, cascading effects, or other multidimensional factors. Much
preliminary work is still necessary to develop such a methodology. Especially the adaptation to
regional conditions is an important challenge yet to be resolved.

Developing an integrated methodology, which can be adapted to the various circumstances
of the school (environment) under consideration by its inherent structure and procedure, would be
a powerful tool in ESR quantification. Following the Sendai Framework for DRR, the Sustainable
Development Goals, and the Global Alliance for Disaster Risk Reduction & Resilience in the
Education Sector 2023-2025 Strategy5 this instrument could help strengthen equitable education
by measuring the resilience of educational institutions and identifying the most pressing challenges
and threats. Due to the impact of numerous factors, it is necessary to involve as many stakeholders
as possible, on the one hand, during the development of the scientific foundation (links between
ESR and community resilience, individual psychological resilience, civil protection, or urban
systems can be identified), and, on the other hand, regarding the practical application of the
methodology (students, teachers, parents, others involved in daily school life, school management,
school administration, political bodies, and decision-makers). This article provides a (nowhere
near comprehensive) attempt to aggregate the existing education system resilience quantification
methodologies and derives a larger framework from them to achieve this goal.

24



2023 MODERN EDUCATION - ACCESSIBILITY, QUALITY, RECOGNITION 2023

UDC 378.04:681.515.2

John Anthony Rossiter?, Christos G. Cassandras? (*Dept. ACSE, University of Sheffield, UK,
2Boston University, United States of America)

SOLVING SOCIAL PROBLEMS AND SHAPING FUTURE EDUCATION

Abstract: This article focuses on extending, disseminating and interpreting the findings of an IEEE Control
Systems Society working group looking at the role of control theory and engineering in solving some of the many
current and future societal challenges. The findings are interpreted in a manner designed to give focus and direction
to both future education and research work in the general control theory and engineering arena, interpreted in the
broadest sense. The paper is intended to promote discussion in the community and also provide a useful starting point
for colleagues wishing to re-imagine the design and delivery of control-related topics in our education systems,
especially at the tertiary level and beyond.

Anomauin: Lla cmamms 30cepeddicena Ha po3wWUPenHi, poO3no6CIoO0JiceHHi ma iHmepnpemayii 8UCHOBKIG
pobouoi epynu Tosapucmea cucmem ynpasninua IEEE, axa posensoac ponv meopii ynpaeiiHHs ma MexHiku y
BUpIeHH 0eaKux i3 6a2amvox NOMOYHUX [ MAUOYMHIX CYCNilbHUX npobiem. Bucnosku inmepnpemyomsca makum
yuHoM, Wob Haoamu Gokyc i HanpsAM AK MauOymuiu oceimi, max i O0OCAIOHUYLKIL poOOmi 6 3a2anbHill meopii
VIPAGIIHHA MA THXCEHEPHIU apeni, iHmepnpemosati 8 Hauwupuomy cenci. Lleti 0okymenm mae na memi cnpusamu
062060penHI0 6 CYCNINbCMGI, a MAKOJC CMAMU KOPUCHOIO BIONPABHOI0 MOUKOI 01 Kojee, AKI bajcarome
nepeocmMucaumu pospooxy ma Ha0aHHs mem, o8 A3aAHUX 3 KOHMPONeM, ¥ HAUWUX CUCEMAX OC8imu, 0coOIU80 Ha
PI6HI 8UWOI Oc8imuU ma 3a il MeHcamu.

Most researchers will routinely be asking themselves lots of questions and the most
significant of these will be: what are the important problems in society today and can my work
make a positive difference to tackling those? The way we ask questions is also very much influ-
enced by our expertise, employer and personal opportunities; these set a context from which we
contribute. Consequently this paper begins from a premise that the authors and readers work
predominantly in the control theory and engineering arena, where that topic is interpreted in a
broad sense to include multiple themes such as: modeling, classical and modern feedback,
industrial applications, biological and health applications, aerospace applications, data handling
and data security, fault diagnosis and detection, and clearly much much more.

The IEEE Control Systems Society (CSS) has set as one of its goals to support the wider
community in answering such questions so that we can direct our research and educational efforts
more wisely to help tackle societal-scale challenges. Towards this goal, the CSS set up a working
group to provide and disseminate a report. One purpose of this paper is to ensure the findings of
this roadmap report can be disseminated effectively to a global audience. Moreover, this paper
also aims to extend and interpret those findings to deliver a more holistic message, which the
authors hope will be useful to all readers. Many of us will at some point have been actively
involved in the delivery of an introductory control theory course while others may simply
recognize the role and importance of such courses. An introductory course is focused on getting
students to understand why the topic is so important. In simple terms, for numerous aspects of life,
from controlling speeds of motors, temperatures in tanks, growth rates of plants, drug
concentrations in patients and many more, the behavior of a system (equivalently its output/states)
is often critically important. In control theory and engineering, we seek both to understand where
behaviors come from and how we might influence them for the better. Significantly, what has
changed in recent years is the scope of control. Students from an older generation may have viewed
feedback in a rather narrow sense considering largely traditional manufacturing contexts, PID
loops and some exposure to frequency response methods. More significantly, a control theory
course would likely have been much more focused on a mathematical formalism. However, it has
become clear in recent years that feedback loops have far more extensive presence and impact and
that we need to broaden our horizons to consider areas of significant societal importance such as:
(i) climate change; (ii) efficient and sustainable agriculture/farming; (iii) space exploration; (iv)
transportation; (v) underwater vehicles; (vi) biomedical science; (vii) economics and finance; (viii)
pedagogy and, of course, this list could easily be extended far more.
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One might call this a ‘‘change in awareness’’ but it calls for a significant change in many
respects including a proper discussion on curriculum design and delivery, as well as the focus of
academic research. One core aim of this paper is to give academics the evidence and confidence
to argue for change in their own institutions and research funding bodies. e all need five-year plans
for the control curriculum, but perhaps now is the time to think even longer term and consider
more drastic changes; how do we develop students and researchers who will have the skills and
awareness to make a difference in the 21st century?

The technical committees on control education for both IFAC and the IEEE CSS recently
carried out a global survey on what would constitute the ideal first course in control. Almost 500
answers have been collected from instructors from 47 countries around the word. One could argue
that the mindset behind this survey was fairly traditional by being focused primarily on
fundamental concepts and associated mathematical tools. Nevertheless, the most important
conclusion was slightly controversial in that it argued for a reduction in the emphasis on detailed
mathematics and proofs and, instead, more stress on conceptual issues such as: why is control
important?

As such, that survey provides a useful foundation for the discussions in this paper which
develop that argument further. Indeed, we also want to expand the question to say: how would you
design the curriculum for a second, third and more courses in control and what learning would you
emphasise and why? It is evident in the following that the vision being presented here cannot
possibly be achieved in a single course and thus the prime findings of the original survey likely
still hold. However, in order to encourage students to focus more on control in their later studies,
what should we be doing?

One hope of this paper is to give greater visibility to views on the content of a first course
in control theory and engineering. It is evident that modern engineers need to be more versatile
and adaptable than in previous generations, and this extends to an awareness of how core insights
and understanding may apply across a diverse range of disciplines.

Traditionally, control has been taught in aerospace, chemical, electrical, and mechanical
engineering departments, often in a manner tuned to those disciplines. However, there is
increasingly an audience for control insights and tools that goes beyond these disciplines. Perhaps
chief among these is computer science, which is increasingly a key home to students who go on to
work with a variety of feedback systems (e.g., robotics and autonomous systems, large scale
information systems and networks, on-demand services). Computer science students typically
have a much different mathematical background (focused on discrete, rather than continuous,
mathematics) and an appreciation for the role that software plays in the modern world. Teaching
control theory to this audience is likely to be different than teaching it to a mechanical (or electrical
or chemical) engineer.

Related to the question of what audiences are trying to reach is what set of insights and
examples we should use for any given audience. As articulated elsewhere in this article, control
engineering is now done at multiple levels of abstraction and across multiple disciplinary domains.
The core ideas of dynamics, uncertainty, feedforward, and feedback apply almost universally, but
the details can be very different if one is implementing a scheduling system for on-demand
transportation systems versus an autonomous vehicle versus a modern turbomachine.

A key question in both reaching out to new audiences and describing control in a broad
way is whether to try to teach a single course that is accessible to all students or to develop
specialized courses that are tuned for a given audience/approach but still provide a broad
perspective that demonstrates the utility of control concepts across multiple domains. To a large
extent, the approach will likely depend on the organizational structure institution, the background
of the students, and the desired size and breadth of classes. But any course in control should make
sure to convey the broad view that we describe here, illustrating the power and limitations of
feedback in modern applications.
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STATUS AND TRENDS OF RESEARCH IN THE FIELD OF TRIBOMETRY

Abstract:. The paper provides an overview of previous research, development, and implementation of various
types of tribometers worldwide, with a specific focus on the research results in our country. An example of the
implementation of the device for determining the kinematic coefficient of friction is also given, which is based on the
method of determining it using a differential equation of motion, taking into account that the kinematic coefficient of
friction, can be determined by completely different methods compared to existing methods that are based on measuring
the contact load level and measuring the friction force.

Anomayia:. Y cmammi npedcmagneno 02150 nonepeoHix 00CnioxHceHb, po3poOoK i 6NPOBAOHCEHHS PI3SHUX
munie mpubomempie y 8CboMy C8imi, 3 0COONUBUM AKYEHMOM HA pe3yabmamu 00CaiodceHs y Hawit kpaini. Taxooc
HaBeOeHo NpuKiad peanizayii NpUcmMpor 0 U3HAYEHHs KIHeMAMUYHO20 KoeQiyicHma mepms, 8 OCHO8Y K020
NOKNA0eHO MemoO U020 GUSHAYEHHS 34 OO0NOMO20I0 OUPEPeHYianbHO20 pIGHAHHA PYXY, GPAXOBYIOUU, WO
KiHeMamuuHutl KoeqiyieHm mepms MONCHA BUSHAYUMU NOBHICMIO GIOPISHAIOMbCA MeMOOU NOPIBHAHO 3 ICHYIOYUMU
Memooamu, AKi 0A3YIMbCsA HA BUMIPIOBAHHI PIGHSA KOHMAKMHO20 HABAHMANCEHHS MA BUMIDIOBAHHI CUTU MEPMS.

1. Introduction

Tribology as a science and technology is currently experiencing full expansion in the field
of tribometry and the development of modern measuring systems. The reasons primarily lie in the
fact that reliable measuring devices and machines are necessary for the analysis and quantification
of complex tribological processes. Due to the complexity of the processes occurring in the contact
zones, tribology is largely based on experimental research methods. Experimental type tribological
research is not only a necessity for research institutions, but also for a large number of
manufacturing companies that realize it is essential for their survival in the market. A large number
of companies, and even national research and educational institutions, do not possess modern
measuring devices necessary for tribological testing (quantification of basic tribological
characteristics or more complex research).

2. Trends in tribometry research

The development of advanced equipment for tribometry is becoming a challenge for many
researchers and engineers. Specialized institutions and manufacturers, backed by years of
theoretical and experimental work, are realizing advanced tribometric equipment, not only in the
field of tribology, but also in many areas related to the issues of modern measuring systems. The
development of tribometers and other tribodiagnostics equipment is currently being addressed by
research teams that possess:

1. high level of theoretical knowledge in various fields of tribology,

2. high level of experimental knowledge and experience in the field of tribometry and
tribodiagnostics,

3. high level of knowledge in basic sciences such as: dynamics of complex systems,
thermodynamics, electronics, conventional and modern materials and other sciences,

4. high level of specialized knowledge and experience in the field of designing
complex measuring systems,

5. high level of specialized knowledge in the field of modern sensors for measuring
forces, temperature changes and other physical quantities,

6. high level of knowledge in the field of programming and development of modern
software packages,

7. necessary software and laboratory equipment,
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8. a large amount of information about trends and achievements in the field of
development of modern tribodiagnostic equipment,
9. creative spirit and organizational skills that can unite the energy of a larger number

of competent researchers and direct it towards the desired goal.
A large number of existing global tribometer solutions are standardized (ASTM and ISO
standards) based on the conditions of establishing contact, such as tribometers:

. TE 53 MULTI-PURPOSE FRICTION AND WEAR TESTER,

. TE 54 MINI TRACTION MACHINE,

. TE 55 LUBRICITY TEST MACHINE,

. TE 56 MULTI-STATION BLOCK ON RING MACHINE,

. TE 57 PRESSURIZED LUBRICITY TESTER, and many other tribometers.

These tribometer designs are still being improved today, primarily in terms of software
solutions and enhancements to technical characteristics (increasing load levels, increasing sliding
and rolling speeds, raising working temperatures, vacuum chambers, etc.). In many cases, highly
improved performance tribometers are derived from already standardized solutions, intended for
research in a significantly wider range of load levels, sliding and rolling speeds, working
temperatures, lubrication conditions, presence of abrasives, and more. There are also a certain
number of tribometer solutions covering multiple types of contacts. These solutions are more
universal in nature and are often designed using a modular design system. Additionally, there are
numerous specialized tribometer solutions (designs) intended for tribological testing of gear pairs,
hard coatings, plastic, and other materials. In the world, a large number of tribometers have been
developed for testing the tribological characteristics of materials in a vacuum, as well as
tribometers designed for testing under conditions of extremely high temperatures and pressures of
contact pairs. The development of nanotribology, as a specific area of tribology, has initiated the
development of a large number of highly sophisticated nanotribometer solutions [19].

The number of publications (NoP) per year for the field "Tribometry" on Scopus database
is shown in Fig. 1. From Fig. 1, it can be seen that the number of publications (NoP) in the period
from 1970 to 2022 is 320 publications. The largest number of publications (NoP) in the field of
"Tribometry" is 22 publications in 2019, 18 in 2017 and 2021, 16 in 2018, 15 in 2003, 2016 and
2020, etc.

It can be seen from the Fig. 1 that the number of published in the period from 1970 to 2022
is 320 publications. The largest number of published works in the field of "Tribometry" is 22 in
2019, 18 in 2017 and 2021, 16 in 2018, 15 in 2003, 2016 and 2020, etc.
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Fig. 1. The number of publications (NoP) per year for the field
"Tribometry"” on Scopus database
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The number of publications (NoP) per the language in which the written the publication
for the field "Tribometry™ on Scopus database is shown in Fig. 2.

From Fig. 2, it can be seen that the largest number of publications was written in English,
a total of 293 publications or 91.3%, while only 27 publications or 8.7% were written in all long
languages.
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Fig. 2. The number of publications (NoP) per the language in which the written the
publication for the field "Tribometry" on Scopus database

3. Trends in scientific research in the field of tribology

Tribology is considered as one interdisciplinary science because there is interdisciplinary
knowledge applied from the areas of physics, chemistry, mechanics, projecting, material science,
lubrication technology, as well as ergonomics, business economy, management, industrial
methods etc. [2, 5-7, 9-10, 12, 15].

In the paper [14], the authors present a study related to the dynamic coefficient of friction.
The research focuses on the analysis of clamping force, in this case through clamping bolts, which
are used to provide friction force and resulting energy dissipation. The resulting calculated
effective dynamic coefficient of friction is derived as a function of the rotational torque applied to
ensure clamping force in AFC and the measured torsional elongation during testing. The presented
methodology pertains to testing specific types of frictional connections or devices. Experimental
results indicate that average friction coefficients do not vary significantly with an increase in
rotational torque. The average value of the dynamic coefficient of friction ranges from 0.18 to
0.37.

In the paper [1], the problem of sliding a particle on a rotating table is considered. The
sliding problem is studied both numerically and analytically. The system offers an interesting set
of behaviors that are often neglected in typical considerations of this problem. The equations can
be expressed in dimensionless form using inherent length and time scales for systematic analysis.
The motion of the particle shortly after it is released from rest (both with respect to the rotating
table and with respect to the laboratory) can be determined analytically. Numerical integration of
the equations was carried out using the second-order Runge-Kutta algorithm with different initial
conditions. Interestingly, the term exit velocity is well defined for this system and is a function of
the location of the particle and the direction of the initial velocity. The analysis presented in the
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paper also suggests an alternative way of determining the coefficient of friction between the
particle and the table.

The change in the dynamic coefficient of friction as a function of belt wear and the effect
of the dynamic coefficient of friction on the intensity of belt wear are discussed in the literature
citation [4].

The coefficient of friction is considered from the aspect of contact mechanics and Preston’s
equation, in order to determine the magnitude of material removal (wear). By accurately predicting
changes in the friction coefficient, polishing iterations can be more precisely anticipated, reducing
the overall number of iterations required to meet specifications. The paper demonstrates
measurements for UFF belts during different states of their life cycle and estimates the function of
material removal from points on the diagrams, as a function of wear. Finally, this system was used
to qualify combinations of belt-pulley-material in order to develop a model for better predicting
current material removal functions [4].

The paper presents an experimental setup using a 3-axis load cell (Kistler, model 9347C)
mounted in UFF with BK-7 optics fixed on the upper surface, as shown in Fig. 3. An aluminum
plate with a thickness of 1 inch, ground to a flatness of <5 pm, is located on top of the load cell,
where the testing optics are mounted for in situ removal tests and data collection [4].

Fig. 3: Experimental setup using a 3-axis load cell (Kistler, model 9347C) mounted in
UFF with BK-7 optics fixed on the upper surface [4]

Both sliding and dynamic friction coefficients are measured and analyzed at different
intervals during the lifespan of the abrasive belt used in UltraForm Finishing. The sliding friction,
us, was shown to have no relationship between dynamic friction and material removal in UFF.
Additionally, it is evident that dynamic friction, ud, is related to material removal in UFF, but this
friction force is more suitable for use in a modified form of Preston's equation.

In the next paper, a theoretical assessment of the potential application of a plane inclined
device for determining the dynamic coefficient of friction is given in Fig. 4. The calculation
equations for estimating the resolution of the device are shown [3].
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Fig. 4. Device for determining the dynamic coefficient of friction [3]

The proposed method for determining dynamic friction coefficients using a inclined plane
device, applied to granular material, enables the simulation of physical conditions for product
movement in operational elements through simple structural variations [3]. By employing the
method discussed here, the variational curve describing the distribution of frictional properties of
granular material can be directly derived during the determination of the dynamic friction
coefficient if a multi-particle collector of the product is placed where the particles descend [3].

In paper [21], a simple friction model is presented, which consists of flat contact surfaces
of infinite width that slide over a smooth surface. The roughness was in the form of transverse or
longitudinal grooves. Load capacity, friction and coefficient of friction were calculated. This study
investigated the influence of stiffness and damping, as well as the flow and the obtained values of
the friction parameters were studied and compared with the values for similar smooth standard
shapes. It can be seen that the coefficients of the new class of devices can be significantly higher
and the flow rate lower than in similar conventional bearings when the film thickness is small. It
is concluded that they should find useful application in many devices, in conditions where it is
necessary to achieve a certain thickness of the oil film and when oil leakage should be reduced to
a minimum value.

The research results given in the literature reference [8] provide the optimal analysis for
the accurate assessment of the dynamic coefficient of friction using a tribometer device. A three-
dimensional finite element model (FEM) was developed to better understand the test environment
and an associated method for accurately defining the coefficient of friction under dynamic loading.
An aspect of the experimental methodology currently used to define the law of dynamic friction
and its main shortcomings are identified and discussed. Based on the FEM analysis, a new
methodology for dynamic friction estimation is proposed by introducing the concept of a
correction factor that can be used to correct old experimental data. The aim of this study is to
analyze dynamic friction between two plates moving relative to each other. The main focus is to
examine a method that uses a specific ballistic tribometer [11, 17-18] to predict dynamic friction
factors. The significance of this study is to correct the existing erroneous approach to measuring
the estimation of the dynamic coefficient of friction extracted from experimental data. The current
erroneous calculation of dynamic friction is attributed to the incorrect assumption of a uniform
distribution of deformation fields in the force sensor. This incorrect assumption arises from the
fact that only two symmetrically fixed sensors were used to define the deformation field during
the experiment.

Numerical simulations have demonstrated that the simple approach to analysis presented
in [11, 17-18] is not sufficient for accurately estimating the coefficient of friction under dynamic
loading for various normal pressures. Several assumptions used in those previous studies were not
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consistent in terms of defining average deformation using a dynamometer and sliding speed during
the process. In this paper, a precise analysis based on the inverse method was developed to estimate
accurate values and to correct previous experiments [16]. The key outcome is the idea of
introducing a corrective factor to adjust the old methodology in order to accurately define the
dynamic coefficient of friction. In general, it has been determined that this correction factor
depends on the initial pressure and impact velocity, and is independent of the friction coefficient.

4. Developed and implemented tribometers at the Faculty of Engineering Sciences in
Kragujevac

At the Faculty of Engineering Sciences in Kragujevac, a large number of tribometers were
realized and placed on the domestic and foreign markets (Serbia, Croatia, Greece, Spain, England).
The majority of these tribometers have been supplied to research institutions in the mentioned
countries.

The procedure for measuring friction and anti-wear properties on these tribometers is in
accordance with ASTM standards of groups D and G (D2625, D2627, D2714, G77, G99) and
standard 1SO 7148-1/2012 (Testing of the tribological behavior of bearing materials). On these
tribometers, it is possible to achieve line contact and point contact. The novelty that appears on
the developed tribometer of this group (TPD - 2000) is the possibility of achieving "slide/roll"
contact with the help of a suitable adapter.

The basic technical specifications of the TPD — 2000 tribometer are as follows:

« power of the drive electric motor: 1.5 KW,

« adapter drive motor power: 0.37 KW,

» maximum load: 500 N,

» maximum permissible friction force: 50 N,

» maximum speed of discs: 5 m/s,

« overall dimensions of the tribometer: 1200x1600x1300 mm,

* mass of the tribometer: 200 kg.

Tests on the TPD - 2000 tribometer can be performed with discs, pins and blocks whose
dimensions are within a certain range [20].

As output results of measurements (output from purpose-built software), among other
things , following diagrams are obtained:

« changes in normal force over time,

« changes in the force of friction over time,

« changes in the coefficient of friction over time,

« changes in the average oil temperature over time,

« temperature changes in certain points of contact pairs.

Within the center for the revitalization of industrial systems of the Faculty of Engineering
Sciences in Kragujevac, a large number of tribometers for determining the kinematic coefficient
of friction, which is based on the method of determining it using the differential equation of
motion, was implemented.

One of the few works that is not based on a steep plane, but rather on Euler's idea to
determine the kinematic coefficient of friction through the differential equation of motion, was
published in a thematic journal in the field of tribology [13]. Fig. 5 (a-c) show a realized device
with a wide range of possibilities that simulates the operation of a vibrating platform (5a), a
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mechanical model of the distribution of forces on a vibrating platform (5b) and a photographic
representation of sand granules on a sieve (5c).
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Fig. 5. Realized device with a wide range of possibilities that simulates the operation of a
vibrating platform (5a), a mechanical model of the distribution of forces on a vibrating platform
(5b) and a photographic representation of sand granules on a sieve (5c)

Based on the theoretical considerations outlined in the literature reference [13], the
coefficient of friction was determined based on the differential equation of motion of the sand
granule on the sieve. The mentioned study presents a highly complex theoretical model that
mathematically represents the conditions of dynamic equilibrium of the sand granule and the
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effects of translational and relative motion on the change in acceleration and position (coordinates)
of the sand granule as a function of time.

5. Conclusion
Modern methods of experimental research, in addition to the demand for reliable measuring

systems, pose a series of other complex requirements and limitations. All of this necessitates a

constant need for the development and improvement of existing measuring devices and machines,

not only in the narrow field of measurement systems and accompanying software, but also in the
area of the principles themselves, that is, the physics of the process.

The development of modern measuring equipment for tribodiagnostics, and measuring
equipment in general, is by its nature a very complex and interdisciplinary field of research.

Many world institutes and specialized manufacturers are engaged in research in the field
of developing modern tribodiagnostics equipment. In short, research is focused on:

1. development of new solutions,

2. improvement and standardization of existing solutions.

The Faculty of Engineering Sciences in Kragujevac has been the core of tribological
research for many years, not only at the level of Serbia, but also regionally and even more broadly.

The development of new tribometer solutions has been largely driven by the development
of new materials and coatings, specific loading conditions, aggressive environments, and other
specific conditions.
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A COMPREHENSIVE STRUCTURE OF DIGITAL COMPETENCES IN
WORKING CONDITIONS

Abstract: This paper introduces a comprehensive framework for understanding Digital Competencies (DCs)
in work settings. The study combines various methods to integrate perspectives on DCs and extensively reviews
relevant literature. Additionally, it provides insights into the construction of DCs at work, revealing a neglect of the
adult and work context in existing research. The paper aims to identify the key competencies for implementing digital
technologies in higher education, identifying 25 criteria through a thorough review and questionnaire-based study.
To analyze and rank these competencies, the study introduces a novel decision-making approach based on a
Pythagorean fuzzy perspective. This method demonstrates robustness and applicability through sensitivity analysis of
criteria weights and comparative studies with existing models.

Anomayia: Lleii 0okymenm npedCmasniae KOMIIAEKCHY CIMPYKMYpY Ol PO3YMIHHA Yupposux Komnemenyii
(DC) y pobouux ymosax. Jocnioxcenns noeonye pizui memoou onst inmezpayii no2nnoie na DC ma demanvho o2nsdae
8ionosiony nimepamypy. Kpim moco, 6in dae ysaenenna npo nodoyoosy DC na pobomi, 8uaeusitouu HexmyeaHHs.
KOHMEKCMOM 00pocio2o ma pobomu 6 ichyiouux docaiodcenusax. Cmamms CApAMOBAHA HA BUSHAYEHHS KIIOUOBUX
KoMnemeHyill 0118 6NPOBAOIICEHHA YUDPOBUX MEXHONO0I Yy uwitl 0cgimi, eusHauenHs 25 Kpumepiig wLiaxom
pemenvHo20 02710y ma 00CHiONCeH s Ha ocHO8I ankem. LI[oO npoananizysamu ma pauocysamu yi Komnemenyii, y
00CHIOHCEHH] NPedCmasneHo Ho8uUll NiOXI0 00 NPULIHAMMS PileHb, 3dCHO8AHUIL Ha HewimKill nepcnekmugi Ilighazopa.
Leit memoo Odemoncmpye HaodiliHicmb | 3aCMOCOBHICMb Yepe3 aHANi3 Yymaueocmi 8az Kpumepiié i NOpi6HANbHI
O00CHIONCEHHSA 3 ICHYIOUUMU MOOETAMU.

Nowadays, companies and governments are progressively more aware to fill the gap
between the existing and required DCs of the workforce to successfully cope with the
challenges that may arise in the future digitalized workplaces. However, the literature still
lacks a holistic framework and a comprehensive definition of DCs. The current paper
attempted to suggest an inclusive framework of the DC concept with a focus on
applications at work. To this end, the present study combined different methods to provide
an integration of various perspectives on DCs. This paper extensively reviewed the relevant
literature in terms of the definitions and frameworks of DCs, which could be applied to
work. In addition, the current study provided significant insight into the construction of
DCs at work through the provision of an overview of the previously proposed definitions
and methodologies in this regard. The review of the existing confirmed the absence of
scientific research on adults’ DC, and also it was revealed that the work context had been
totally neglected. The large variety of terms and constructed framewaorks reveals an interest
in DCs in various settings, e.g., education, media, and politics. The present paper addressed
the science-practice gap through the integration of various perspectives in this regard. For
that reason, in addition to the systematic literature review, eleven half-structured interviews
were held with a number of practitioners from the work context. Nevertheless, the major
aim of the present paper is to identify the competencies of the future workforce for digital
technologies implementation in higher education. In this regard, in the first stage, the
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comprehensive literature review is done to identify the main competencies of the future
workforce for digital technologies implementation. Therefore, fifty competencies of the
future workforce for digital technologies implementation are identified. In the next stage,
we have invited 46 teaching and academic staff recruited from different institutions. The
participant institutions were invited via email. The e-mail consisted of information about
the aim and process of the study. The participants were assured of their confidentiality and
anonymity. A questionnaire comprising 50 items was sent to each participant to be
completed. The results of these steps of the study indicated that 25 criteria are the key
competencies of the future workforce for digital technologies implementation in higher
education.

To analyze, rank and evaluate the main to identify the competencies of the future
workforce for digital technologies implementation in higher education, this study
introduced a hybrid method from the Pythagorean fuzzy perspective. A novel decision-
making approach based on the PF-entropy-RS and PF-MARCOS methods, termed the PF-
entropy-RS-MARCOS method, was introduced for the assessment of the major
competencies of the future workforce for digital technologies implementation in higher
education. To rank main competencies of the future workforce for digital technologies
implementation in higher education, the PF-entropy-RS method was used, and for the
calculation of the preference order of different higher education institutes to the evaluation
of the competencies of the future workforce for digital technologies implementation in
higher education, the PF- MARCOS method was employed. To validate the results
obtained in the current work, a comparative study was also performed with the use of
different models existing in the literature. Also, the sensitivity analysis of criteria weights
was implemented to authenticate the proposed model’s robustness and applicability.
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IMPLEMENTATION OF PROBLEM-BASED LEARNING IN QUALITY PROJECT
MANAGEMENT

Abstract: This paper discusses the transformation of traditional learning models to problem-based learning
(PBL) models in higher education. The paper argues that the development of new fields of studies, such as Quality
Project Management (QPM) studies, must be flexible and adapt to the changing conditions of a turbulent environment.
The paper presents the experience of the authors in developing and implementing a new QPM study program, which
was designed to meet the requirements of both external stakeholders and students. The authors argue that the
transformation process is difficult and resource-intensive, but that it is necessary to prepare students for the
challenges of the 21st century workplace. The paper concludes by calling for further research to assess the
effectiveness of the new QPM study program and to identify possible areas for improvement.

Anomayia: Y yiti cmammi 062080poemvca mpaucopmayis mpaouyitinux mooenell HA84AHHs 8 MOoOeli
npobnemnoco nasuanus (PBL) y euwii oceimi. ¥ O0oxymenmi cmeepodicyemvpcs, wo pOo36UMOK HOBGUX 2dly3ell
docnidoicenb, Mmaxkux K 00CAi0NCeH A YNPasuinus npoekmamu axocmi (QPM), maec 6ymu enyuxum i adanmyeamucs
00 MIHIUBUX YMO8 MYpOYIeHMHO20 cepedosuwa. Y cmammi npeocmasieHo 00Cei0 asmopié y po3podyi ma
68nposaddIcenti Ho8oi naguanrvHoi npoepamu QPM, axa Oyia pospobnena 3 ypaxy8auHam GUMOZ 5K 306HIWHIX
3AYIKAGIEHUX CMOPIH, MAK | cmyoenmie. Aemopu cmeepoxicyomn, wo npoyec mpanc@opmayii ckiaouuil i nompeodye
pecypcis, ane HeobXIOHO nidzomysamu cmyOeHmié 00 BUKIUKIE pobouozo cepedosuwa 21 cmonimmsa. JJokymenm
3AKIHYYEMbCA 3AKIUKOM 00 NOOANbUUX OOCTIONCEeHb 01 OYIHKU edhekmusHocmi HOBoI npozpamu eusuetns OPM i
BUSHAYUEHHS MONCIUBUX 0Oacmell 0T 600CKOHANEHHS.

The development of systems supporting traditional learning processes was initiated with
the advent of the computer and the Internet. The use of e-learning and various teaching
tools is to make the learning more attractive and easier for students.

Creating new fields of studies is a big challenge for all stakeholder groups. The goals of
all groups do not always coincide. The experience gained during the creation and
consultation of individual subjects shows that there is a clear tendency to depart from the
traditional form of teaching - mainly lectures. In the opinion of students, in particular,
lectures are unattractive in terms of their form of communication. It is possible to define
the trend of acquiring knowledge through the implementation of projects, and the lectures
are to provide the knowledge needed to implement the project. This requires the exact
correlation of the learning outcomes of individual modules with each other so that they
provide knowledge at a specific stage of the project implementation. It can be said that this
is a certain element of Industry 4.0 implemented already at the education stage. The process
of transforming from a traditional learning model to a PBL-based model is a difficult and
resource-intensive process.

Presented in paper field of studies, e.g. QPM studies must be flexible and adapt to the
changing conditions of a turbulent environment. It was possible to consider the
requirements of external stakeholders and students in the scope of increasing the number
of practical classes and reducing the traditional form of conducting lectures in a significant
way. Just like Industry 4.0, the transformation process has started, a roadmap has been
created, however, unlike Industry 4.0, there is one more limitation in the form of legal
conditions of higher education, which does not always keep up with the requirements of
stakeholders.

There are some limitations of the paper and the QPM studies. The curriculum was
developed on the basis of interviews with selected local enterprises that most often employ
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our graduates and interviews with first-cycle students of these studies. Therefore, it is not
certain whether such a selected curriculum will suit all employers in other region of Poland
or in the world. Additionally, when creating the curriculum, the competences of CUT
employees had to be taken into account. Some of the employees raised their competences
before the first cycle of education started, but in most cases it was necessary to use their
existing competences. There is also no certainty whether the transfer of the full study
curriculum to universities in other regions of Poland or other European countries will meet
the requirements of individual stakeholders. It should be remembered that, as already
mentioned in the paper, the student can choose the Polish and English path. The English
path is most often chosen by foreigners who come to Poland to improve their qualifications.
This means that they will transfer the acquired competences to their countries and
companies in which they will work.

A full assessment of the functioning of the QPM studies, level 7, will be possible only
after the completion of the full cycle of education, i.e. when the first graduates finish their
studies, in the summer of 2023. The authors plan to conduct research to assess the
satisfaction of students and employers who they hired. In case of the second group, it will
be possible even later, because the recruitment process, training of a new employees and
their acclimatization in the enterprises may take a while. However, such research is needed
to verify the assumptions used when creating the described field of studies and possibly
introduce changes to its curriculum.
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Al-CHATBOTS IN ENTREPRENEURSHIP EDUCATION

Abstract: The work explores the potential of using Al-chatbots, such as ChatGPT, in higher education, in
particular, in entrepreneurship courses, and considers the advantages and challenges associated with its
implementation. As entrepreneurship education evolves with advances in Al, Al technologies such as ChatGPT can
play a transformative role in a variety of activities, from idea generation to business model development, writing a
business plan, or conducting customer interviews. Research results show that ChatGPT has the potential to optimize
processes, increase student efficiency, and support certain types of creativity. The work also discusses concerns
regarding ChatGPT accuracy and reliability, emphasizing the importance of using it critically. This research
contributes to the understanding of how Al can contribute to entrepreneurship education and provides valuable
insights for educators, students, and institutions seeking to leverage Al in the classroom.

Anomauisn: Y pobomi docniodicyemocsi nomenyian euxopucmanns Al-uam-6omie, maxux sik ChatGPT, y
8UWILl 0CBIMI, 30KpemMa, HA KYpcax 3 NIONPUEMHUYMEBA, d MAKOXC PO32TA0A0MbCA nepesazu ma npooiemu, o8 a3aHi
3 1020 enposaddicennam. OCKilbKU NIONPUEMHUYBKA OCEIMA PO36UBAEMBCA PA3OM 13 DPO3GUMKOM WMYYHO20
inmenexmy, maxi mexuonoeii wmyunozo inmenexmy, sk ChatGPT, moocyms sidiepasamu mpancgopmayiiny pois y
DIBHOMAHIMHUX 8UOAX OIATLHOCMI, 8I0 CMBOPeHHs [0etl 00 po3pobKu OiZHec-MOOeii, HANUCAHHA OI3Hec-Niany uu
npogedenHs iHmeps’'to 3 Kiieumamu. Pesynemamu oocniosicens nokasyioms, wo ChatGPT mae nomenyian 0ns
onmumizayii npoyecie, ni0GUWEHHs1 ePEeKMUSHOCI cMyOeHmis | NIOMPUMKU NeGHUX munié meopuocmi. Y pobomi
maxodc 062080pioMbCst npobaemu wodo mournocmi ma Haoiunocmi ChatGPT, nazonoutyemocs Ha 6axicau8ocmi
Kpumuunozo euxopucmanus. Lle docniodxcenns cnpuse po3ymiHHIO MO20, AK WMYUHUL iHMeNeKm Modce CHpUamu
NIONPUEMHUYLKIL 0Cceimi, | 0ae YiHHY IHpopMmayilo 0N euKkiao0ayis, cmyOeHmié ma YCMAaHO8, SKI NpasHymb
surxopucmosysamu LI ¢ ayoumopii.

Al-powered chatbots, such as ChatGPT, have gained significant attention
in the education field due to recent advancements and growing popularity. This
article investigates the potential uses of ChatGPT in higher education,
specifically within entrepreneurship courses, and explores the
benefits and challenges associated with its implementation. To address the
need for further research on the use of Al in business education, a survey was
conducted among undergraduate students enrolled in entrepreneurship courses.
The survey focused on students’ awareness and usage of
ChatGPT, perceived benefits and limitations, and integration strategies for
this tool into entrepreneurship courses. As entrepreneurship education evolves
alongside Al advancements, Al technologies 1like ChatGPT can play a
transformative role 1in various activities, from idea gener— ation, to
crafting a business model, writing a business plan, or conducting customer
interviews. The study’ s results indicate that ChatGPT has the potential to
streamline processes, increase students’  efficiency, and support certain
types of creativity. The article also addresses concerns regarding ChatGPT
accuracy and reliability, emphasizing the importance of using it critically.
This research contributes to the understanding of how Al can enable
entrepreneurship education and provides valuable insights for educators,

students, and institutions seeking to leverage Al in the classroom.
This study evaluates students’ familiarity, usage, and perception of
ChatGPT, and provides valuable insights into its potential applications and

limitations in entrepreneurship education. According to the findings of this
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exploratory research, even though a high percentage of the students were already
familiar with ChatGPT, only a few used it, indicating the need for more
training
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on how to effectively use Al tools in educational contexts. Results showed
that the adoption of ChatGPT in entrepreneurship courses has the potential to
help students be more creative and find new ideas, although some respondents
felt that the chatbot lacked creativity and sounded too robotic, which is
consistent with the current literature that is divided on the creative
potential of AI (Chen et al., 2018). The fact that most students considered
ChatGPT helpful in improving efficiency and productivity by taking over
repetitive tasks and reducing workload suggests that it could be useful for
streamlining certain processes in entrepreneurship education.

Respondents found that ChatGPT improved their business model canvas,
especially the Key Resources, Key Activities, and Channels, which are some of
the building blocks that usually require more research. They also used ChatGPT
to receive advice on marketing, customer segments, and competitors. Students
received helpful insights on their customers’ needs and preferences, and many
found ChatGPT to be a practical tool for asking legal questions and receiving
information on business permits and licenses.

As previously discussed, ChatGPT has been praised for its ability to
accelerate the completion of simpler tasks such as conducting research,
summarizing information, or interpreting data, but its impact goes way beyond
that. Al can also be used by entrepreneurship students for varied and more
complex tasks, such as creating a minimum viable product, developing a
marketing strategy, generating financial projections, or getting ready for
interviewing customers. In a recent article, a key figure the Lean Startup
movement, stated that Al and ChatGPT will eventually automate every part of
the customer discovery and business model validation processes, and help
entrepreneurs with tasks such as creating a pitch presentation for investors,
or making complex business decisions. Such applications are likely to also
benefit entrepreneurship students, as they experience entrepreneurship through
education and get ready to start a business in the real world.

ChatGPT limitations, such as its inability to access real-time data and its
lack of specificity in some responses, should also be considered when deciding
whether and how to use it. The concerns raised by students about the accuracy
and reliability of the text produced by ChatGPT also highlight the importance
of wusing this tool critically and verifying the information it provides,
especially at its current stage of development. Nevertheless, these
limitations are likely to disappear as new and improved versions of ChatGPT
will be released.

Preliminary research has shown that when Al is used and taught in the classroom, students
are more willing to learn about a subject and participate in entrepreneurial activities. ChatGPT
can enhance various aspects of entrepreneurship education, such as exploring new business ideas,
validating existing ones, preparing for pitch presentations, or conducting customer development
interviews. Although ChatGPT might not be able to produce innovation itself, it can provide real-
time guidance to students who are looking to create something new. Students could use ChatGPT
to identify potential challenges and obstacles in their industry, while also getting advice on how to
overcome them, or conduct sentiment analysis and interpret public opinions and trends regarding
their business.
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This research confirmed that by including chatbot technologies in course activities and
assignments, students can receive additional support in learning about entrepreneurship and
developing crucial skills of curiosity and inquiry. This work has important theoretical and practical
implications. By leveraging Al technology like ChatGPT, educators can create a more interactive
and personalized learning environment, fostering students’ curiosity and active participation. The
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use of Al in the classroom can facilitate experiential learning and provide students with interactive
learning experiences, allowing them to explore and apply knowledge in a real-world context.
These activities can deepen their understanding of the business environment, promote critical
thinking and improve problem-solving skills.

The integration of Al, particularly ChatGPT, into entrepreneurship education has shown
potential in fostering students’ entrepreneurial mindsets and competencies. Using ChatGPT,
students can explore and validate their entrepreneurial ideas. By engaging in interactive
conversations with Al, they can receive feedback, suggestions and insights in real time, improve
their ideas, benchmark themselves against competitors, and identify potential market
opportunities. This practical application of Al can save time and resources in the ideation process
and encourage students to think critically.

Any study must be seen in light of its limitations. The main limitation of this research is that
being exploratory in nature, it is based on a small sample of students from only one university in
the United States. Furthermore, the study relies solely on students’ perception of their learning
experience with chatbot technologies. Considering these limitations, future research could expand
on the present findings by conducting larger scale studies across multiple universities and
countries. This could provide a more comprehensive understanding of the potential benefits and
limitations of integrating chatbots into entrepreneurship education. Moreover, future research
could also include a more formal assessment of the impact of chatbot technologies on students’
objective academic performance. This would provide a more well-rounded assessment of the
effectiveness of chatbots in supporting learning outcomes.

It is important to note that this study reflects users’ perceptions during a specific phase of
ChatGPT’s development. As Al technologies continue to evolve and new applications are found,
students’ attitudes and perceptions may also shift accordingly. In fact, Chatbot technologies are
advancing at a rapid pace, with new and improved versions of ChatGPT and similar products being
released to the public, resulting in an increased productivity of these technologies that is likely to
cause a change in perception among students, educators, and society at large. As of May 2023,
there are six large language models available to the public: ChatGPT 3.5, ChatGPT 4, Bing Al,
Google Bard, and Anthropic Claude. Google Bard and Anthropic Claude have not yet gained a
user base comparable to the more successful competitor, ChatGPT. While Bing Al is connected to
the Internet and can provide real-time data, it is less powerful than ChatGPT, whose most recent
version (ChatGPT 4) remains the most advanced model. ChatGPT 3.5, the free version of
ChatGPT, remains to date the most popular chatbot.

As students and instructors become more familiar with ChatGPT and other Al tools and begin
to implement them for various pedagogical purposes, ChatGPT is likely to play an increasingly
important role in higher education. In the near future, in fact, we can expect business education to
be heavily influenced by emerging technologies like augmented reality and Al, which have the
potential to transform the way we teach and learn, in both traditional and online environments
(Ratten and Jones, 2021b; Tarabasz et al., 2018; Tkachenko et al., 2019). While some universities
currently prohibit the use of ChatGPT and implement Al plagiarism detectors, the recognition of
the potential advantages of these technologies to support educational efforts may result in a change
in their stance. Additionally, ongoing technological advancements are likely to address privacy
concerns and fears of misinformation that led some countries to ban ChatGPT.
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EDUCATION OF THE POPULATION ABOUT POTENTIAL RISKS THE
CYANOBACTERIA BLOOM DURING TEN YEARS - STUDY CASE OF
ALEKSANDROVAC LAKE

Abstract: Over the past centuries, due to the anthropogenic impact rates of eutrophication in waterbodies
accelerated. One significant consequence is the proliferation of harmful Cyanobacteria bloom. This phenomenon,
observed in numerous waterbodies worldwide poses various problems in aquatic ecosystems due to the potential
production of toxins i.e. cyanotoxins, recognized as a hazard to human health. Educating people about key routes of
exposure to cyanotoxins can help identify potential risk factors. A case study of Aleksandrovac Lake, involving
monitoring of physicochemical parameters, Cyanobacteria composition, and the presence of cyanotoxins, reveals no
significant changes and indicates that the ecological potential of the lake is not in good condition as it could be. The
invasive species Raphidiopsis raciborskii has become the dominant species in the phytoplankton community.
Controlling its abundance is crucial for water quality management since it does not form a visible surface bloom,
making it undetectable through visual monitoring. While concentrations of cyanotoxins were below the WHO-
recommended limits, early detection of cyanobacteria and cyanotoxins in water is essential to identify disturbances
in the ecosystem and prevent ecological and health catastrophes.

Anomayia: Ilpomsazom ocmanmix cmonimev y 36’A3Ky 3 aHMPONOSEHHUM 6NAUBOM MeMNnu eempo@ikayii
6000tmM npuckopunucsi. OOHUM 13 8ANCIUBUX HACTIOKIE € NOWUPEHHs WKIOAueuUx yianobaxmepii. Lle seuwe, sixe
cnocmepizacmsbca 8 6a2amvox 000UMAX Y BCbOMY C8iMmi, CHMEOPIOE PIZHOMAHIMHI NPOOIEMU Y BOOHUX eKOCUCTHEMAX
yepe3 nomeHyitiHe YMeopeHHs. MOKCUHI8, MOOMO YiAHOMOKCUHIB, AKI 8U3HAHI Hebe3neuHUMU 0151 300P08 s THOUHIL.
O3natiomnennsa n0oeld 3 OCHOBHUMU WIAXAMYU GNIAUGY YIAHOMOKCUHIE MOXCE OONOMO2MU BUSHAYUMU NOMEHYItHI
gaxmopu pusuxy. [Hocnidxcenns ozepa Anexcanopogay, wo 6KIOYAE MOHIMOPUHE (DI3UKO-XIMIYHUX nApaAMempis,
cKaady yianobakmepiil i HAA6HOCMI YIAHOMOKCUHIB, He GUABUIO 3HAYHUX 3MIH I 6KA3VE HA Me, WO eKOIO02IUYHUU
nomenyian 03epa He 8 Xopouiomy cmaui, sk mie ou 6ymu. Ineazivnui euo Raphidiopsis raciborskii cmae dominyrouum
Y @pimonnankmonnomy yepynosanni. Konmponb HaonumKy 600U mMae eupiuianbie 3Ha4eHHs Ol YRpaeiinHa aKicmio
600U, OCKINbKU BOHA He YMEOPIOE GUOUMO20 NOGEPXHEB020 YBIMIHHA, WO poOUMb il HEMOJCIUGO NOMIMUMU 34
00nOMO2010 6i3YANbHO20 MOHIMOPpUHZY. X04a KOHYEeHMpAayis YiaHOMOKCUHIG OYIa HUIICUOIO 6i0 PEKOMEHOOBAHUX
BOO3 wmeoc, panne eussnenns yianobaxmepiti i yianomMoOKCUHIB ¥ 600i MAE BANCIUBE 3HAUEHHS O/ GUSBIEHHS
nopyuiensb 6 exocucmemi ma 3anodieanHs eKon02iuHUM i MEOUYHUM Kamacmpogam.

1. Introduction

Monitoring water systems, including lakes, rivers, and reservoirs, is crucial for identifying
disturbances in ecosystems and determining their causes. Undoubtedly Cyanobacteria blooms
present a global problem accelerated by the rising temperatures due to climate change.
Cyanobacteria are very abundant in all types of water, but it is important to expand our knowledge
of their biogeography and area expansion. Cyanobacteria are cosmopolitan organisms that inhabit
fresh, brackish waters and terrestrial ecosystems; they have a remarkably broad geographic
distribution, ranging from polar to tropical regions in northern and southern hemispheres, where
they are capable of dominating planktonic and benthic primary production in diverse habitats
(Paerl and Paul, 2012). Human nutrient over enrichment (particularly nitrogen and phosphorus)
associated with urban, agricultural and industrial development, has promoted accelerated rates of
primary production, or eutrophication (Paerl and Paul, 2012). Among the consequences caused by
the process of eutrophication is the increase in the number of Cyanobacteria, i.e. Cyanobacteria
bloom. Harmful cyanobacteria blooms are of increasing concern globally, raising questions about
the controls on their development (Bartosiewicz et al., 2019). Cyanobacteria bloom in surface
water pose a risk for human health and ecosystem sustainability due to the production of potent
toxins and other bioactive metabolites (de la Cruz et al., 2013). Cyanotoxins have become
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recognized as a potential hazard in drinking water through the world (Falconer and Humpage,
2006). The production of biologically active substances depends on metabolism of Cyanobacteria,
they are synthesized in secondary metabolism that is affected by stress factors (Kurmayer and
Christiansen, 2009).

The primary routes of human exposure to cyanotoxins include the intake of contaminated
drinking water, skin contact with toxins during recreational activities, inhalation, consumption of
aquatic organisms from polluted waters, and the consumption of vegetables and fruits irrigated
with water containing cyanotoxins (Drobac et al., 2013). The presence of cyanotoxins in drinking
water sources has been associated with an increased incidence of cancer (Zanchett and Oliveira-
Filho 2013). Over a 70-year period, data on cyanobacterial occurrence, their cyanotoxin
production, and potential negative impacts on human health have been observed in the Republic
of Serbia (Svircev et al., 2017). Species characteristic of tropical regions, such as the invasive
Raphidiopsis raciborskii (formerly Cylindrospermopsis raciborskii), can now be found in
temperate regions, signalling changing trends (Briand et al., 2004). Originally a tropical and
subtropical species, R. raciborskii has become more prevalent in temperate latitudes, with recorded
presence in countries such as Hungary, Austria, France, and Germany (Briand et al., 2004). Despite
its usual occurrence in deep, stratified lakes in tropical regions, R. raciborskii appears to favour
shallow waters in temperate zones. Control of its presence and abundance is crucial for water
quality management, as the species does not form a surface bloom detectable by visual monitoring.
R. raciborskii is characterized by fast akinet germination, accelerated growth rates, variable
morphology, and potential toxicity, adapting to diverse environmental conditions. It produces
several toxins, including cylindrospermopsin (CYN), saxitoxins, and anatoxin. The presence of
cyanotoxins in water may result from cell damage due to freezing and thawing (Rosen et al., 2010).
Detecting the presence of cyanobacteria and cyanotoxins in water in the early phase is essential.
This allows timely identification of sharp increases in cyanobacteria numbers or changes in
phytoplankton composition, signalling disturbances in the ecosystem. Paerl et al. (2011)
underscore the critical importance of implementing effective long-term ecosystem control
measures. Their research emphasizes the necessity to disrupt the coherence between nutrient
loading and various environmental stressors such as surface water warming, freshwater runoff,
increased CO: limitation due to excessive nutrient loading (accelerated eutrophication), leading to
the proliferation of Cyanobacteria blooms, stratification, hypoxia, and redox-sensitive internal
phosphorus inputs from sediments.

The monitoring of phytoplankton composition changes and physicochemical parameters
over an extended period provides a comprehensive overview, shedding light on factors influencing
cyanobacteria numbers and cyanotoxin levels in water. Over time, the percentage of water bodies
with an unknown status in Serbia has significantly decreased, aligning with EU standards and the
water protection system in the country. Reports of mass cyanotoxin poisoning have surfaced in
various Serbian lakes, including Gazivode Lake, Sjenicko Lake, and Veliki Zaton Lake, where the
presence of Anabaena circinalis, Aphanizomenon flos-aquae, and Oscillatoria rubescens has been
confirmed (Svir€ev et al., 2017). Microcystin (MCs) presence was observed in lakes Pali¢ and
Ludos in 2006. The most frequently blooming species in 2012 included Microcystis aeruginosa,
Anabaena spiroides, Anabena circinalis, Microcystis flos-aquae, and Microcystis wesenbergii
(Svircev et al., 2017). One of the lakes with the problem with harmful cyanobacteria bloom is
Aleksandrovac Lake, part of the irrigation system of South Morava, was once used for irrigation
and recreation. However, due to varying pollution levels throughout the years, the current usage
of water from this lake is not recommended. In the past decade, several instances of fish mortalities
have been recorded, with the most significant decline in the fish population occurring in 2012,
attributed to the presence of R. raciborskii (Sviréev et al., 2016). In 2008, two instances of fish
mortality were documented, though the precise cause remained undetermined. It is assumed that
oxygen depletion, coupled with substantial sludge accumulation, excessive macrophyte growth,
and the presence of various waste materials, created conditions conducive to a cyanobacteria
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bloom during the summer of 2008, covering nearly 50 % of the lake's surface. To address these
issues, a comprehensive rehabilitation of the lake took place from September 2009 to May 2010.
The lake was emptied, and a restoration program was initiated in the spring of 2010. Following
the removal of sludge and macrophytes, and the completion of the rehabilitation process (Pordevi¢
and Simi¢ 2014, Svircev et al., 2016), the lake was refilled and subsequently reopened for tourism.
Despite the rehabilitation efforts in 2010, fish mortality recurred in December 2012. In 2017, water
quality tests were conducted from August to November to assess the current state of the lake. To
determine the main cause of weak lake status, it is important to include as many parameters as
possible to make our assessment of lake status as accurate as possible. In paper Lee at al., 2015
they identified stratification of the lake as one of the important drivers of phytoplankton seasonal
succession, especially with the onset and duration of cyanobacterial blooms. One of the potential
causes of this condition of the lake is that the Donja Otulja river, which irrigates this lake, dries up
during the summer months and therefore there is no inflow of fresh water. Due to the reduced flow
of water, the lake is left without a sufficient amount of oxygen, sludge accumulates in the lake
from the dead submerged vegetation and the lake thus has less and less depth. Due to the reduced
depth of the lake, the reduced amount of oxygen, elevated temperatures and anthropogenic factors,
this lake has an increasingly poor quality.

The aim of this study is education people and consideration of all parameters and risk
concerning natural characteristics of each water region and the impact of human activities on the
state of surface and underground water in the water region, with an assessment of physic-chemical
and bacteriology parameters of the Aleksandrovac Lake as study case during the period from 2008
to 2017.

2. Materials and methods

2.1 Study area

Aleksandrovac Lake is an artificial reservoir located in South Serbia, approximately 500
m long with a maximum width of about 250 m and a surface area of approximately 2 km?, boasting
an average depth of around 2.5 meters (Figure 1). Created in 1964, the lake once served as a
popular picnic spot for the residents of Vranje. The water supplying the lake is sourced from the
river Donja Otulja. The sampling occurred consistently from August to November 2017, capturing
seasonal variations and providing a comprehensive snapshot of the lake's water quality during that
period.

Aleksandrovac Lake

Figure 1. Visual looks of Aleksandrovac Lake (inset: location in Serbia).
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In 2017, water samples were systematically collected from three distinct locations: at the
dam (Zone 1), central (Zone 1), and shallow lake (Zone I11), representing various depths within
the lake for comprehensive physical, chemical, and biological analyses. Over time, increasing
anthropogenic activities and the leaching of fertilizers from nearby agricultural fields have
triggered substantial eutrophication in the basin. The macrophyte vegetation in the lake is primarily
characterized by communities of Myriophyllum spicatum, indicative of highly eutrophic systems.
Additionally, the lake's perimeter is adorned with bulrush vegetation (Typha sp.). Observations
made between June and August 2017 revealed a stagnant ecosystem with well-developed
submerged vegetation, predominantly Myriophyllum sp., along with clusters of rushes (Typha sp.)
in certain areas along the lake's edges. During this period, a population of black coots (Fulica atra)
was recorded. In September, a group of reeds (Phragmites communis) emerged along the lake's
edge, and a significant number of migratory birds, including swallows (Hirundo sp.), black coots
(Fulica atra), gray herons (Ardea cinerea), and barn owls (Charadrius dubius), were observed.
By November, the ecosystem appeared neglected, featuring well-developed submerged vegetation
dominated by Myriophyllum sp. These detailed observations offer insights into the dynamic
changes within the lake's ecology throughout the year.

2.2 Physical and chemical analyses

The water quality assessment of Aleksandrovac Lake in 2017 was conducted through a
thorough analysis of physicochemical parameters. The methods employed for the analysis
included a range of established techniques: APHA 2130 B, SRPS H.Z1. 111:1987, SRPS EN
27888:2009, SRPS H.Z1. 184:1974, VDM-523, UP-521 #, UP-506 #, SRPS ISO
25813:2009/1:2011, UP-526 #, APHA 4500-P E, APHA 4500-P B, E, UP-524 # for turbidity, pH,
electrical conductivity on 20 °C, NHs, NO2, NO3, KMnO4 demand, dissolved oxygen, biochemical
oxygen demand (BOD), orthophosphates, total phosphorus, total organic carbon and total nitrogen,
respectively. In this paper are represented values of physicochemical parameters which are done
in 2008 and 2011 (Pordevi¢ and Simi¢, 2014), 2012 (Svircev et al., 2014).

2.3 Biological analyses

Water samples for evaluating Cyanobacteria abundance were collected from
Aleksandrovac Lake. Ruttner's hydrobiological probe was utilized to obtain the water samples,
minimizing the risk of contamination from other layers. For qualitative analysis of phytoplankton,
a planktonic mesh measuring 25 cm in diameter, with a mesh size of 22 um, was used to extract
samples from the lake bottom to the water surface. All samples were transported to the laboratory
and processed within a short time frame of 24 h. Samples were promptly fixed in 4 %
formaldehyde. Quantitative analysis was performed using a Zeiss Axio Observer.Z1 inverted light
microscope, according to the standard method (SRPS EN 15204: 2008) established by Utermdhl
(1958). For the qualitative phytoplankton analysis, it was involved microscopic examination of the
water samples and identification of observed taxa. For identification, standard keys provided by
Huber-Pestalozzi et al. (1983), Komarek et al. (1998, 2005), Krammer et al. (1986, 1988),
Starmach (1983), and John et al. (2002) were utilized.

The saxitoxin, cilindrospermopsin and mycrocistin were analysed. Method for
determination of microcystins (MC-YR, MC-RR, MC-LR) in 2017 were solid phase extraction
(SPE) and high-performance liquid chromatography (HPLC) (1SO 20179:2005 #).

3. Results and discussion

3.1. Physical and chemical analyses

In Table 1 were presented the results for physical and chemical parameters before and after
the rehabilitation of the lake, in the period of two massive fish mortalities in 2008 and 2011
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(Pordevi¢ and Simi¢, 2014). Investigation on physical and chemical parameters was conducted on
four sampling sites on the lake in November 2012 (Svircev et al., 2016) and results are presented
in Table 1.

Table 1. Physical and chemical parameters of Aleksandrovac Lake (2008-2012).

v Dordevi¢ and Simi¢, 2014 Svirgev et al., 2016
ear 2008 2011 2012
Month June September April June July  September November
Water temperature [°C]  34.4 15.9 12.9 21.0 26.2 21.6 10.5-10.8
pH 104 6.68 8.78 8.78 9.23 10.2 8.45-9.08
Oxygen [mg/L] 10.1 3.60 10.0 6.02 7.24 7.36 8.15-8.69
Saturation [%] 146 41.2 10 715 96.4 85.8 -
Nitrate [mg/L] 2.10 - 0.48 2.52 1.88 1.85 <0.05-0.79
Phosphate [mg/L] 1.25 0.20 0.08 0.74 0.39 0.33 0.097-0.115
Ammonia [mg/L] 0.23 0.10 0.40 0.23 0.27 0.14 0.08-0.2
Conductivity [ug/cm] 1238 1234 362 367 377 423 413-439
Water transparency [m]  0.10 0.10 1.00 1.20 0.80 0.60 -
Turbidity [NTU] - - - - - - 65.4-77.8

Table 2. Physical and chemical parameters in August and September 2017 (our results).

Month August September

Location | Il 1] | I 1l
Parameter [m] 2 1 0.5 1 0.5 0.5 2 1 05 1 0.5 05
Turbidity [NTU] 15.7 38 238 248 208 256 236 262 236 275 24.8 245
pH 9.3 9.7 9.7 9.7 9.7 9.8 9,2 9.2 9.3 9.3 9.3 9.4
Conductivity [uS/em] 747 762 764 765 765 771 773 773 778 785 773 774
Ammonia [mg/L] 0.96 021 021 016 013 019 041 018 03 0.13 031 013
NO2 [mg/L] 0.02 002 002 002 001 001 001 001 001 <0.005 001 0.01
NOs [mg/L] <0.5 <05 <05 <05 <05 <05 <05 <05 <05 <0.5 <05 <05
KMnO4 [mg/L] 104 104 101 101 104 98 106 109 109 118 106 109
07) [ma/L] 47 9 10 8 103 10.6 2.2 2.7 2.7 45 5 7.3

BOD [mg O2/L] 10 7.6 8.4 7.1 79 8.4 7 7 7 7 7 7

PO4 [mg/L] * * * * * * * * * * * *
Total P [mg/L] 0.10 008 007 008 005 006 005 006 0.06 0.07 0.04  0.06
TOC [mg/L] 35.7 37 36.7 357 297 349 378 371 353 334 341 342

TN [mg/L] 3.16 3.15 3 32 <05 3 3.7 38 35 3.2 3.2 3

*<0.001

Table 3. Physical and chemical parameters in October and November 2017 (our results).

Month October November
Location | | i | 1 11
Parameter [m] 2 1 05 1 05 05 05 0.5 05
Turbidity [NTU] 10.2 9.2 14.3 13.8 18.5 125 18.5 14.2 18.2
pH 8.8 8.8 8.8 8.8 8.8 8.8 8.9 8.9 8.9
Conductivity [uS/cm)] 779 769 769 769 774 770 773 774 775
Ammonia [mg/L] 1.2 11 11 11 0.89 1 0.19 0.1 0.19
NO2 [ma/L] 0.038 0.042 0.032 0.039 0.038 0.035 0.043 0.045 0.054
NOs [mg/L] <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
KMnO4 [mg/L] 121 83 83 106 96 109 82 82 82
02 [mg/L] 6 6.8 4.3 4 4.9 3.6 7.7 7.1 5.8
BOD [mg O2/L] 4 5 35 2.5 4 3 49 3.8 35
POs [mg/L] <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Total P [mg/L] 0.086 0.08 0.079 0.092 0.088 0.086 0.05 0.05 0.07
TOC [ma/L] 31 33 30.7 321 30 29.6 25.7 21.7 29
TN [ma/L] 2.6 2.9 2.6 2.7 25 24 2.2 24 25
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According to physicochemical parameter the water from Aleksandrovac Lake has V-V
class ecological potential i.e. this lake has a weak status based on the Rule book on parameters of
ecological and chemical status of surface waters and parameters of chemical and quantitative status
of groundwater "Official Gazette of RS".

3.2. Biological analyses

The Cyanobacteria diversity change in Aleksandrovac Lake over ten years (2008-2017) is
presented in Table 4.

Table 4. Cyanobacteria diversity in 2008 and 2001 (Pordevi¢ and Simi¢, 2014), and 2017 (our study).

No. Species Year
Chroococcalles 2008 2011 2017
1 Aphanocapsa grevillei (Berkeley) Rabenhorst * * -
2 Aphanocapsa holsatica (Lemmermann) Cronberg et -

Komarek i )
3 Aphanothece C.Ndgeli sp. - - *
4 Chroococcus minutus (Kiitzing) Ndigeli * - -
5 Chroococcus bituminosus (Bory) Hansgirg * - -
6 Chroococcus dispersus (Keissler) Lemmermann * - -
7 Chroococcus minimus (Keissler) Lemmermann * - *
8 Chroococcus turgidus (Kiirzing) Nédgeli * * -
9 Cyanodictyon A.Pascher sp. - - *
10 Gloeocapsa montana Kiitzing * - -
11 Gloeocapsa minima f. smithii Hollerbach, Kosinskaja et -

Poljanskij i )
12 Merismopedia glauca (Ehrenberg) Kiitzing - * -
13 Merismopedia punctata Meyen * - -
14 Microcystis aeruginosa (Kiitzing) Kiitzing * - -
15 Microcystis flos-aquae (Wittr.) Kirchner - - *
16 Microcystis cf. ichthyoblabe (G.Kunze) Kiitzing - - *
Oscillatoria
1 Glaucospira sp. Lagerheim - * *
2 Limnothrix redekei (Van Goor) Meffert * * *
3 Lyngbya aestuarii Liebman ex Gomont * * -
4 Lyngbya limnetica Lemmermann * * -
5 Oscillatoria sp. Vaucher ex Gomont - * -
6 Planktothrix sp. Anagnostidis et Komdrek - * -
7 Porphyrosiphon martensianus (Meneghini ex Gomont) -

Anagnostidis et Komdrek i )
8 Pseudanabaena constricta (Szafer) Lauterborn * - -
9 Pseudanabaena limnetica (Lemmermann) Komdrek * * *
10 Spirulina sp. Turpin ex Gomont * - -
Nostocales
1 Anabaena sp. 1 Bory de Saint-Vincent ex Bornet et -

Flahault i i
2 Anabaenopsis elenkinii Miller * - -
3 Aphanizomenon sp. Morren ex Bornet et Flahault - - *
4 Calothrix sp. t * - -
5 Calothrix pulvinata (Mertens) C. Agardh * - -
6 Chrysosporum bergii (Ostenfeld) Zapomelovd et al. * * -
7 Cylindrospermum stagnale (Kiitzing) ex Bornet et -

Flahault i )
8 Raphidiopsis raciborskii (Woloszifiska) Seenayya et - -

Subba Raju i
9 Gloeotrichia echinulata (Smith) P. Richter * - -
10 Gloeotrichia sp. J. Agardh ex Bornet et Flahault * - -
11 Nostoc paludosum Kiitzing ex Bornet et Flahault * - -
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Synechococcales

1 Anathece minutissima (West) Komdrek, Kastovsky & ) i -
Jezberova

2 Jaaginema Anagnostidis & Komadrek sp. (cf. gracile) - - *

3 Jaaginema subtilissimum (Kiitz. Ex De Toni) Anagn. et ) ) -
Kom.

4 Lemmermanniella pallida (Lemmermann) Geitler - - *

5 Planktolyngbya limnetica (Lemmermann) Komdrkovd- -

Legnerova & Cronberg

6 Snowella Elenkin spp - - *
7 Synechococcus aeruginosus Ndgeli * - -
8 Synechococcus elongatus (Ndgeli) Nigeli * - -
9 Synechococcus lividus Copeland * * -
10 Synechocystis cf. aquatilis Sauvageau - - *

*detected presence of the taxa

A decrease in species diversity was observed in the period from 2008 when there were 29
identified species and 2011 when 14 identified species were observed, and it increased in 2017
when it was observed 17 species.

Quantitative analysis of phytoplankton samples from Lake Aleksandrovac determined the
number of several million cells/mL. This number of phytoplankton indicates an extremely high
cost status of the observed water body and the presence of a large amount of nutrients in the water.
Cyanobacteria had the largest share in the phytoplankton community. The total number of
cyanobacteria indicates a very high level of risk to human based on the recommendations given
by the World Health Organization (WHO 2003) for recreational purposes. In paper Svircev et al.
(2007) they represented dominant “blooming” cyanobacterial taxa which are in relation to results
from Aleksandrovac Lake: Microcystis, Aphanizomenon, Anabaena and Oscillatoria
(Planktothrix) genera, represented by the most frequently observed Microcystis aeruginosa, M.
flos-aquae, Aphanizomenon flosaquae, Anabaena flos-aquae, A. spiroides, Planktothrix agardhii.
Preliminary quantitative analysis of phytoplankton samples from the Aleksandrovac Lake site
(near the dam) revealed a total of 876,747 cells/mL in June and 299,517 cells/mL in July 2017.
This indicates a more than threefold increase in phytoplankton concentration, suggesting a
eutrophic status for the observed water body with an abundance of nutrients. This trend is further
supported by the rise in phytoplankton biomass, reaching 4,787 ug/L in June and a substantial
increase to 26,844 pg/L in July 2017, nearly six times higher. Cyanobacteria constituted the
predominant share in the phytoplankton community during both samplings. In June 2017, they
represented 99.3% of the total phytoplankton count and 69% of the biomass (Figure 2 and Figure
3). Spectrophotometric analysis of chl a demonstrated an increase, with concentrations of 35 pg/L
in June 2017 and 90.3 pg/L in the subsequent month (Table 5).

Number [%)]

® Cyanobacteria 99.31% ® Cyanobacteria 99.29%
# Dinophyta 0 % ® Dinophyta 0 %

u Chrysophyta 0 % = Chrysophyta 0.0046 %
= Chryptophyta 0.0027 % # Chryptophyta 0 %

® Bacillariophyta 0.0027 % m Bacillariophyta 0.0976 %

u Chlorophyta 0.6334 % ® Chlorophyta 0.6032 %

Euglenophyta 0.0053 % Euglenophyta 0%

Figure 2. Representation of the number of classes in June (a) and July (b) 2017.
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a) Biomass [%] b)

m Cyanobacteria 68.756 %
m Dinophyta 0%

u Chrysophyta 0.0876%

u Chryptophyta 0%

® Bacillariophyta 7.1708%
u Chlorophyta 23.9861

= Euglenophyta 0%

u Cyanobacteria 79.1063 %
u Dinophyta 0.7913 %

u Chrysophyta 0%

u Chryptophyta 6.2798 %
m Bacillariophyta 0.0898 %
m Chlorophyta 9.5489 %

% Euglenophyta 4.1836 %

Figure 3. Representation of the biomass of classes in June (a) and July (b) 2017.

Table 5. Results of chlorophyll a in June and July 2017.

Parameter Chlorophyll a [ng/L]
Month June July

1- At the dam (2 m) 34.95 90.29
2- At the dam (1 m) 17.70 69.98
3- At the dam (0.5 m) 17.93 116.46
4- Central zone (1 m) 19.76 168.07
5 — Central zone (0.5 m) 18.58 106.08
6 — shallow lake (0.5 m) 17.17 120.14

Given the presence of a large number of Cyanobacteria, among which both invasive and
potentially toxic species have been recorded, it is important to note that the presence of a large
number of migratory birds, such as flocks of swallows, black coots and gray paws, has been
recorded in the field. Bearing in mind that the field trip coincided with the period of bird migration
and that this region is on the migration route of many species, the observed phenomenon of
cyanobacteria bloom was expected for this type of water body. The total number of Cyanobacteria
(870,563 cells/mL for June and 297,7911 cells/mL for July) indicates a very high level of risk to
human and animal health, based on the recommendations given by the WHO, 2003 for recreational
waters. Monitoring of cyanobacterial bloom is especially important due to cyanotoxins presence,
which can be hazardous for human health. The poisoning due to ingestion of contaminated water
could potential lead do serious poisoning and fatalities. The dominant species in phytoplankton is
the invasive and potentially toxic R. raciborskii in June and July 2017 (Table 6).

Table 6. The abundance of Raphidiopsis raciborskii in 2017.

Month June July August September October
Number [cell/mL]: 50,400 417,600 1,067,657 1,906,286 1,282,286
Share in the phytoplankton community [%]: 5.75 13.93 27.66 24.25 25.05
Share in relation to the Cyanobacteria [%]: 5.79 14.02 27.69 24.28 25.06
Biomass[um/mL]: 2,225 18,440 47,143 84,174 63,182,989
Share in the phytoplankton community [%]: 5.75 13.93 76.35 90.76 83.4
Share in relation to the Cyanobacteria [%)] 5.79 14.02 92.92 92.72 89.6

In paper Sukenik et al. (2012) they concluded that there is possibility R. raciborskii was
transferred from the Australasian region to Europe by humans or by migrating birds, due to some
physiological characteristics R. raciborskii has the ability to survive in ecosystems of temperate
region in which climate change has occurred. In addition to the quantitative analysis of
phytoplankton, the ‘flowering' of R. raciborskii was determined, in the field is also visually
recorded and surface bloom, microscopic analysis is presented according to the species of the
genus Oscillatoria (O. limosa). This species is a potentially productive cyanotoxin microcystin.
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The results of investigation of selected cyanotoxins are showed in Table 7. Toxicological
analysis of microcystin (RR, LR, YR) showed that the concentration of total microcystin in the
observed period also increased. In June 2017, microcystin were recorded only in traces (0.002-
0.05 pg/L), while in July a concentration of 0.13 pg/L was recorded.

Table 7. The results of cyanotoxins examined in 2012 (Svircev et al., 2016) and 2017.

Cyanotoxins [pg/L] 2012 2017
Microcystin [MC-YR, -LR, -RR] Not detected 0.002- 0.05
Cylindrospermopsin Not detected Not detected
Saxitoxin Not detected Not detected

The concentrations of toxins are below recommended concentration set by WHO. The
results of study Chaffin et al. (2019) indicate the cyanobacterial potential for cyanotoxins shifts
from saxitoxin to microcystin throughout the summer. Therefore, if in some further investigation
of this lake on cyanotoxins we should monitor the relation in the concentrations of certain toxins.
The most important reason why the concentration of microcystin should be monitored is that it is
this toxin cause oxidative stress and mitochondrial changes, which leads to tumor initiation
(Zanchett and Oliveira-Filho 2013). Although the concentrations of toxins in the tested samples
do not pose a great danger to human health, it is necessary to monitor them due to the presence of
potentially toxic cyanobacteria present in the lake.

The most adverse health impacts from the use of fresh waters have been associated with
cyanobacteria rather than with freshwater algae, which do not form water “blooms” like
cyanobacteria. One of the main reasons for the increased cyanobacterial population are human
activities, which leads to the eutrophication of the lake and thus to cyanobacterial bloom.
Monitoring and water protection are activities within the integrated water management, aimed at
the maintenance and improvement of the water regime, providing the required quantities of water
required quality for various purposes. The protection of water from pollution from the harmful
effects of water on human health should be at the center of interest in environmental protection.
Due to the potential toxicity of some cyanobacteria, it is necessary to perform continuous
monitoring of this lake in future research. Therefore, the goal of monitoring for a long period
should be to understand the main causes of the weak status of the lake. It is important for further
research to find the optimal solution to improve the ecological potential of Aleksandrovac Lake.

4. CONCLUSIONS

According to the Water Framework Directive (Directive 2000/60/EC), a necessary activity
related to the management of water ecosystems is the collection of information about the water
area. Competent authorities in each area of the water area must ensure the collection of proper and
complete information on activities that may have an impact on water quality. The consideration of
all the details of the natural characteristics of each water area, the impact of human activities on
the state of surface and groundwater in the water area, and an economic analysis of water use in
the water area is recommended Summary presentation of all significant impacts of human activity
on the state of aquatic ecosystems (identification and point of penetration of surface water
pollution) is necessary, including assessment of pollution from point sources, assessment of
pollution from scattered sources, including a review of land use, assessment of pressures on the
quantitative state of waters (information must take into account seasonal variations) and analysis
of other impacts of human activities on water conditions.

Better control by the competent authorities must be provided in order to prevent illegal
activities, i.e., the management measures of the Aleksandrovac Lake must be respected since their
violations are responsible for the acceleration of the eutrophication process, which (in addition to
the long retention time of water and accelerated sedimentation) could very quickly lead the
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Aleksandrovac Lake to a dystrophic state. Due to the large amount of precipitated sediment, the
controlled, artificial provision of water inflow would not affect the process of natural silting and
would not slow down the accelerated eutrophication. Therefore, mechanical sediment removal is
proposed as an inevitable activity in order to fully recover this ecosystem.

Monitoring is an essential component of aquatic ecosystem management to detect and
control eutrophication processes. Systematic tests enable confirmation of specific water quality
requirements, such as those for water supply, recreation, or agricultural use. Constant monitoring
and maintenance of a favorable state of water quality is a condition for the formation of a
successful water management system and the planning of incentive measures that prevent the
development of the eutrophication process as well as the spilling of wastewater and hazardous
substances. The plan and operation of the monitoring program include many aspects, such as field
measurements and visual indicators, sampling (sample collection, preparation, and methods of
storage and transport of samples), physicochemical, microbiological, and biological analyses, and
data collection. Therefore, equal attention should be paid to all aspects, from monitoring program
planning, selection of water quality indicators, location, test frequency, field determination, and
measurement to laboratory analyses.

Regular water control enables early detection of elevated nutrient concentrations and the
appearance of cyanobacteria so that adequate measures can be taken before the number of
cyanobacteria cells (especially potentially toxic ones) reaches dangerous levels. The control of
"visual indicators" (change in water color, formation of surface "bloom" of cyanobacteria,
monitoring of water transparency) can provide valuable information about the proliferation of
cyanobacteria. In addition to the proposed measures in the form of improving the water inflow in
Aleksandrovac Lake, mechanical removal of sediment, reduction of nutrient concentrations, and
improved monitoring, it is necessary to increase the awareness and education of the population
about the problems and recognition of the danger to human health and to the survival of fauna and
flora caused by the bloom of cyanobacteria. Finally, it is necessary to inform the public in order
to start a possible action plan in case of massive development of cyanobacteria in water used by
people and animals.
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Meredith Davis, Hugh Dubberly (College of Design, North Carolina State University, USA).

PARADIGM SHIFTS IN DESIGN

Abstract: This article discusses paradigm shifts in design, transitioning from mass production in the 20th
century to managing evolving ecosystems of products and services in the 21st century. These shifts necessitate a
systemic approach to address complex challenges arising from industrial and informational revolutions. The authors
highlight the interplay between human activities and technologies with a life-centered, long-term impact on humanity.
The paper also emphasizes changes in the focus and scope of design practice, extending beyond the production of
material goods to influencing organizational purpose, governance, infrastructure, and strategy. Additionally, it
extends time horizons for evaluating design impact on natural, social, and technical systems. This work proposes ten
guiding principles for contemporary designers, providing direction for practice and critiquing prevailing industrial
traditions in modern design education.

Anomayia: 'V yiti pobomi 062080porombca 3MIiHU napaduemu 8 Ou3aliHi, nepexio 8i0 Maco802o
supobrnuymea 6 20 cmoaimmi 00 ynpasninms egonoyiero ekocucmem npodykmie i nocaye y 21 cmonimmi. Li spyuenns
BUMALAIOMb CUCIEMHO20 NIOX00Y 00 BUPTUIEHHS CKIAOHUX NPOOIeM, SIKI GUHUKAIOMb Y PE3VIbmami npomMuciogol ma
iHGhopmayiinol pesomoyil. ABmopu 6UCEIMIIOIOMb 63AEMOOII0 MidC THOOCLKOIO OBLILHICIMIO MA MEXHOL02ISAMU, KL
Maromos 00620CMPOKOBULL 6NIUE HA HCUMMS TIOOCEA. Y OOKYMEHMI MAKOIC HA2OIOULYEMbCI HA 3MIHAX Y OKYCE ma
macwmabax npakmuKu npoeKmy6anHs, wo GUXOOUMb 3d MeXCI 8UPOOHUYMEA MAmepiaibHux O1az i nauedc Ha
opeaHizayitmi yini, ynpaeiints, ingppacmpykmypy ma cmpameeito. Kpiv moeo, i po3uupioe 4acosi 20pu3oHmu OJist
OYIHKU GNAUBY OU3AUHY HA NPUPOOHI, COYianbHi ma mexniuni cucmemu. s poboma nponouye oecsimov KepigHUX
NPUHYUNIB Ol CYYACHUX OUu3auHepis, 3a0e3neuyioul HAnpsSMoK 018 NPAKMUKU Ma KPUMUKYIOUU Nepesaricaroyi

indycmpianvhi mpaouyii 6 CyuacHiti Ou3aUHepCvKill oceimi.

This opening article for the special issue on the Future of Design Education traces
paradigmatic shifts in design, from the twentieth-century mass production of artifacts to the
twenty-first-century stewardship of evolving product-service ecologies. These shifts argue for a
systems approach appropriate to the complex problems brought on by the industrial and
information revolutions. Setting the stage for the following topical articles, the authors describe
connections among human activities and technologies that are life-centered in their long-term
impact on and by humankind. These changes are not simply in the things designers make but in
the "why" of design practice under a paradigm that no longer focuses on the production of tangible
goods. The article also addresses corresponding shifts in where designers now take action (for
example, influencing organizational purpose, governance, infrastructure, and strategy, not just
consumer-facing messages, objects, and spaces) and the lengthening of time horizons for
evaluating design effects in natural, social, and technical systems. Ten principles for today's
designers offer guideposts for practice and inform a critique of the industrial-era traditions still
present in much of contemporary design education.

In 1962, historian Thomas Kuhn published The Structure ofScientificRev- olutions, a
seminal treatise on how knowledge advances in a field. Kuhn’s account of disciplinary models that
no longer address current conditions is a good fit with design today.

Kuhn defined normal science as established theories and facts that most members of a field
agree address the most acute problems of the time. It is a consensus around a paradigm, around
theories once sufficiently novel to have pulled advocates away from competing models but now
seen as the basis of fact.! Kuhn cautioned that a paradigm need not explain everything but that it
suggests fundamental principles, rules, and standards that guide ongoing practice and research in
the field.2 At the same time, said Kuhn, the paradigm has to be open-ended enough to encompass
a range of problems or situations for practitioners to address.®

While there is usually debate and somewhat random exploration at the emergence of a new
paradigm, discourse tends to subside as practitioners accept theories as the basis of fact. Kuhn
argued that the model succeeds by continually revealing a family resemblance among the
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challenges to which it is applied.* Using the paradigm as a filter, practitioners eventually regard
some work as appropriate to the field and other work beyond its purview. Problems that fall outside
the paradigmatic frame are seen as concerns of other disciplines or as too complex or ambiguous
to have solutions. Kuhn classified the remaining work as puzzle-solving, which adds diversity to
an inventory of successful applications under problems already assumed to have solutions.®

Anomalies illustrate the inadequacies of the established paradigm to account for some
aspects of the problem type. Real discovery, said Kuhn, occurs when a few practitioners become
aware of mounting cases that fail to meet the criteria of normal science and require new language,
concepts, and procedures.® In some instances, the field responds by relaxing the threshold criteria
of the existing paradigm to make anomalous problems appear to fit normal science. However, a
crisis occurs when anomalies demand increasing attention, blur disciplinary boundaries and rules,
or erode the application of standards.” In this sense, knowledge does not advance through a
cumulative process of revisionary adjustments or simply by adding to the scope of an existing
paradigm.® Instead, a new paradigm is necessary to account for anomalous circumstances. Kuhn
described this paradigm shift as a revolution.

An information and service economy presented designers with situations that no longer
matched the artifact-centered problems of the industrial era. It ushered in the rise of smart-
connected product-service ecologies—systems of systems. Once characterized by user
transactions, organizations and communities now seek ongoing relationships by offering greater
access to the people and systems that run things. Companies convert products to services that are
customizable, continuously updated, and extendable, eroding traditional internal and external
control. Computers are built into everything. Physical and virtual sensors monitor and gather
oceans of information about people and the environment. Smart products, on-demand cloud
computing, and pattern-finding software mediate people’s interactions with each other and their
physical surroundings. Edge computing—alocal or on-premises cloud—reduces cost, increases
speed, ensures availability, and improves privacy and security. Artificial intelligence demonstrates
the ability to produce generative solutions once thought to be the sole provenance ofhumans.
Digital twins predict system failures and model trade-offs to lessen their impact. And platforms
create opportunities for others to add functionality and create value. The role of computing is
ubiquitous. A world that records every action and every opinion also creates an explosion of data.
The most valuable companies build and mine vast data collections. Worldwide, governments and
non-profit organizations base decisions and advocacy on databases that reveal patterns in digital
information. Analyzing data is increasingly important, and knowing the right questions to ask of
all this information is a critical design skill. It is easy to imagine new roles for data science in a
rapidly expanding design practice. However, an emphasis on measurement also has political and
ethical ramifications; how data are collected, who has access, and the conclusions drawn are
largely unresolved as technological capability outpaces best practices and policy. An always-on-
always-connected world also demands that designers know more about people and technology to
maintain relevance, inform the next generation of products and services, and improve the quality
of people’s experiences. Traditional design practices - mostly one - directional in their
relationships between providers and consumers - are expected to lose jobs over the coming decade.
On the other hand, employment projections show exponential growth in fields with active,
dynamic engagement with people: interaction design, software design, service design, and
strategic work with organizations and communities. For designers, computers remain a tool but
are also a medium or channel through which the design outputs reach and learn from the people
who use them. In an age ofbig data and artificial intelligence, designers must understand data
structures, how machines “think,” and the social and ethical implications embedded in both.
Moreover, in a knowledge-driven economy, the boundaries of responsibility are not always clear
or fixed. Competitors may also be collaborators. Suppliers may also be customers. Employees may
also be constituents whose wishes matter. The emergence of a knowledge-driven economy
undermined the organization-as-machine metaphor of the industrial era. Organizations no longer

57



2023 MODERN EDUCATION - ACCESSIBILITY, QUALITY, RECOGNITION 2023

measure success by their physical assets and assembly-line efficiency, but by the value created by
all workers’ use of information and organizational responsiveness to change. Computers fueled
early transformation by assisting management through mathematical modeling and tracking. As
services overtake conventional products, there are demands for new forms of planning and
management. This is an opportunity space for designers, but

The observation and conceptualization of new phenomena take time, as does the coherent
articulation of new theories and the models that give them structure. As environmental and social
problems deepen and the Information Revolution and parallels in the bio-sciences accelerate,
design practice will continue to evolve with greater urgency for defining its role. Designers must
continue to learn, even after they leave school, to adjust to a new paradigm. Design education has
an opportunity to create more value to society, to connect novices with experts, link professionals,
and make schools centers for lifelong learning.

To accomplish such outcomes, college and university programs need to interrogate the
normal science of design and rethink the paradigm that underpins their curricula and pedagogy.
They need to offer concrete proposals for competing theories that counter inadequacies in response
to an emerging future. The articles that follow in this Special Issue represent a few ways of thinking
about that task.
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UDC 378.14

Miguel Martm-Somer, Cintia Casado, Gema Gomez-Pozuelo (Chemical and Environmental
Engineering Group, ESCET, Universidad Rey Juan Carlos, Spain)

THE IMPACT OF ONLINE LEARNING AND INTERACTIVE APPLICATIONS ON
GENERATION Z LEARNERS

Abstract: The paper examines the influence of online learning and interactive applications on students of
generation Z. The authors conduct a survey of students and teachers of the chemistry faculty of a Spanish university
to determine how the use of several interactive applications can increase student engagement and improve their
academic performance. Research results show that the use of several applications with different characteristics leads
to an increase in student participation, which is probably due to the fact that it helps to avoid the monotony associated
with the use of only one application. In addition, the study showed that Kahoot! is the most effective application for
achieving a higher number of correct answers.

Annomayun: B pobomi uccredyemcs enusHue OHAAUH-OOVUEHUS U UHIMEPAKMUGHBIX NPUTONCEHU HA
cmyoenmog nokoaenuss Z. A6mopwl nposooam onpoc CmyOeHmos u npenoodasameneti XuMuyeckozo axyrvmema
UCNAHCKO20 YHUGepcumema, 4modvl onpedenums, KaKk UCHOTb308AHUE HECKONLKUX UHINEPAKMUBHBIX NPULOMHCEHUI
ModHcem NOBbICUND B08NIEUEHHOCHb CIYOEHMOo8 U YAVUUUMb UX aAKA0eMU4eckylo ycnesaemocmo. Pesynomamoi
uccnedosanus NOKA3bI8AIOM, YmMo UCHONIb308AHUE HECKOIbKUX NPULONHCEHUT C PATUYHLIMU XAPAKMEPUCMUKAMU
NPUBOOUM K YBEAUYEHUIO YYACTNUA CIYOEHMO8, YO, 8ePOAIMHO, C6A3AHO C MeM, YMO OHO NOMO2dem u3bexicams
MOHOMOHHOCIU, C8A3AHHOU C UCNONBL308AHUEM MOLKO 00H020 npunoxcenus. Kpome mozo, uccnedosanue noxasano,
umo Kahoot! saensiemca wuaubonee 3pghexmusnvim npunodcenuem O0asi OocmudiceHuss Oojiee B8bICOKO20 YUCLA
NPABUTILHBIX OMBEMO8.

Our students belong to a highly digitised generation with easy and rapid access to
information. They are dependent on technology and tend to become bored quickly. There is an
ongoing debate regarding the need to reconsider our teaching methods in order to capture the
attention of our students. This study surveyed both students and teachers on the subject of online
teaching and its impact on university education. Additionally, it explored issues related to
integrating interactive applications in education. These applications are considered essential tools
in combating student boredom and disinterest. They also enable teachers to receive valuable
feedback, which was highlighted as critically important by educators in the survey.

In this context, we conducted a study within a chemical engineering program at a Spanish
university. We examined the use of four different interactive applications and compared the results
with those from previous years when only one of these applications was employed. This study
aimed to determine how using multiple applications led to increased student participation, driven
by avoiding monotony, resulting in improved academic performance.

University professors in the present face the challenge of captivating a student population
that differs significantly from previous generations. Our most recent group, Generation Z, born in
the 2000s, has come of age in an era defined by widespread global connectivity through social
networks. They view constant access to information and continual connection with others as the
standard. The reliance on technology within this generation is striking; they employ it as their
primary tool for accessing information, communicating with peers, sharing ideas, creating content,
and expanding their knowledge. Notably, Generation Z demonstrates a higher level of proficiency
with mobile technology and a greater inclination toward self-directed learning compared to their
predecessors, the Millennials. However, it’s important to acknowledge that this increased reliance
on technology can sometimes coincide with a deficiency in critical thinking skills. Students from
Generation Z often describe themselves as feeling bored and distracted when not simultaneously
engaging with multiple sources of information. Their attention spans are notably shorter than those
of Millennials, and they possess an even greater appetite for immediate answers and information.
Nevertheless, this new generation of "digital natives" actively seeks to participate in the learning
process.
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To sum up, today’s university professors are grappling with the unique characteristics of
Generation Z, who have grown up in a digitally connected world where instant access to
information is the norm. While they exhibit impressive tech-savviness and self-driven learning,
there is also a need to foster critical thinking skills in this generation. Professors must adapt their
teaching methods to effectively engage and educate these "digital natives".

In this study, we presented the responses gathered from both teachers and students
regarding their perspectives on online education and the use of interactive applications. While our
sample size was moderate, the data indicates that a majority of respondents favor a traditional face-
to-face teaching model that fosters greater interaction between students and teachers.

Respondents highlighted two major challenges with online education: boredom and a loss
of interest. Conversely, they appreciated the convenience of accessing classes from anywhere and
the time saved on commuting. Moreover, teachers emphasised the importance of receiving
feedback from students to ensure effective course delivery. Interactive applications were positively
received in this regard as they helped maintain student involvement and facilitated feedback.

Various interactive applications were employed in this study, and the findings suggest that
the preference for a specific application depended on the lecture type and each application’ s
unique features. However, in general, Kahoot! emerged as the favored application among
respondents.

In conclusion, employing multiple interactive applications with diverse characteristics led
to increased student participation. This likely stemmed from breaking the monotony associated
with singleapplication use, resulting in notable improvements in student grades compared to the
previous year when only one interactive application was used.

Finally, we compared the effectiveness of these tools by analysing the number of correct
and incorrect answers provided by students across different subject blocks. Kahoot! stood out as
the most effective application for achieving a higher number of correct responses, while Classflow
led to more incorrect answers. When considering past academic years, our study demonstrates that
incorporating multiple interactive applications into teaching enhances student engagement and
improves academic performance, whether in e-learning or traditional face-to-face instruction.
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UDC 378.147.091.33-027.22
Olena Potsulko (Donetsk National Medical University, Lyman, Ukraine)

DEVELOPMENT OF SOFT SKILLS IN MEDICAL STUDENTS IN CLASSES OF
DISCIPLINES OF HUMANITARIAN CYCLE (ON THE EXAMPLE OF DONTSK
NATIONAL MEDICAL UNIVERSITY)

Abstract: The article reveals the content and components of «soft skills» of the personality of a
specialist in the medical field; modern technologies for the formation of «soft skillsy in the personality of
the future doctor in the classes of disciplines of the humanitarian cycle are outlined, and the peculiarities
of the formation of «soft skills» in students of the 2nd year of the medical faculty of the specialties «Doctor»
and «Pediatriciany of the Donetsk National Medical University are empirically investigated.

Anomayis: Y cmammi po3kpumo 3micm ma cxnaoosi «soft skillsy ocobucmocmi gpaxisys meouunoi
2any3i; OKpecieHo Cy4dcHi mexHono2li opmMy8anHs «M AKUX HABUYOK» 8 0COOUCMOCTI MAUOYMHbO20
JIKAps HA 3aHAMMAX 3 OUCYUNILIH 2YMAHIMAPHO20 YUKTY MA PO32NAHYMO 0COOIUBOCMI (OPMYEAHHS
«M SKUX HABUYOK» Y CIMYOeHMI8 2 KypCy MeOUYHO20 (PaKyibmemy. eMnipudHo 00CIiOHNCeHO CNeYiaibHOCMI
«Jlikap» ma «llediamp» [{oneybko2o HayionanbHO20 MEOUUHOO YHIBEPCUMENTY.

Formulation of the problem. The priority in the development of medical education in
Ukraine is the modernization of the state-societal system and general management of the quality
of education, updating its content, forms and methods of organizing the educational process,
Ukraine's achievement of the level of developed countries in the aspect of professional training of
medical personnel and its integration into the international scientific and educational space [1].
Therefore, today, more than ever before, the concepts of «education», «work» are acquiring new
values for modern youth. The younger generation is becoming increasingly practical in their needs,
including education. But everyone has one thing in common — everyone wants to be successful.
For the generation of 40-year-olds and older, success is primarily associated with education.
However, many young people, after weighing the experience of their parents, realized that not all
educated people became successful. Then what contributes to success? There is no unequivocal
answer. But there are studies that show that only half of success depends on education, and the
second part on the so-called «soft skillsy.

These skills are important for all professions, but especially for a healthcare professional.
After all, future doctors, pharmacists, physical rehabilitators, dentists, and nurses come into
contact with a large number of people every day at work. Therefore, communication skills are
extremely necessary for them. The work of a medical worker is constantly accompanied by
stressful situations, which require the specialist to be able to control the situation and his own
emotions. Often, medical care requires the coordinated work of many specialists, which is ensured
by mutual understanding and mutual support in a team of professionals. Rapid changes in modern
social realities require everyone to develop the ability to adapt to different people, circumstances,
and workplaces. Modern medical reform in Ukraine, novelties of scientific research and
technology, in the end, force medical workers to constantly «keep their finger on the pulse», to
learn new methods of diagnosis and treatment thanks to the soft skills they have developed.

Analysis of the latest research and publications. The state educational policy in the field of
medicine of Ukraine is aimed at ensuring the high quality of higher medical education, which
prepares a competent, competitive on the labor market medical worker, who has developed general
and special (professional) competences, is capable of effective work in the specialty at the level of
world standards, ready to constant self-improvement, social and professional mobility. The
essence, structure, meaning of «soft skills» in the system of modern education are highlighted in
the works of such scientists as: S. Gordiychuk [1], K. Koval [2], E. Mori [3], G.Mitchell [5], T
Parsons [6], M. Robles [7] and others. However, the problem of the development of «soft skills»
among medical students, as well as doctors in their professional activities, is still poorly
researched. So, the relevance of the problem, its insufficient theoretical and practical elaboration
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led to the choice of the topic of the article «Development of soft skills in medical students in
classes of disciplines of the humanitarian cycle (on the example of the Donetsk National Medical
University)».

The purpose of the article is to research and analyze the level of formation of «soft skills»
among students of medical education, in particular, future doctors and pediatricians, the impact of
soft skills on their future professional activity and ways to improve these skills in classes in the
disciplines of the humanitarian cycle.

To realize this goal, it is necessary to carry out a number of tasks, namely:

1) to consider the content and components of «soft skills» of the personality of a specialist
in the medical field;

2) to investigate the relationship between the level of formation of «soft skills» among
students of medical education and their achievements in education, especially in classes of
disciplines of the humanitarian cycle;

3) development of practical recommendations and tools for improving «soft skills» of
medical students in classes of disciplines of the humanitarian cycle.

Presenting main material. In Ukraine, the definition of «soft skillsy is relatively new and
understudied. Higher education institutions do not pay enough attention to the development of
their «soft skills» in students. Educational programs are represented by disciplines, with the help
of which students develop «hard skills» to a greater extent, i.e. «hard» skills associated with
knowledge of special disciplines, acquisition of practical training. More and more employment
agencies respond instantly to changes in the labor market, offering those who wish to various
courses and programs, after attending which, you can hope for the rapid development of «soft
skills». Educators understand that such courses, which promise a quick result, seriously claim to
be the first. Therefore, universities began to develop educational programs, educational
disciplines, to create a special educational space in higher education institutions, where students
can receive both requirements and practical approaches to the formation of soft skills. So, for
example, at the Donetsk National Medical University, students were offered the new discipline
«Communicative strategies and development of soft skills in the work of a doctor» as an optional
course, which a third of the students chose to study in this 2023-2024 academic year. Why do so
few students choose this course? Because most students have no idea what soft skills are.

However, during the study by medical students of other disciplines of the humanitarian
cycle, such as «History of Ukraine and Ukrainian culture», «History of medicine», «History of
emergency medicine», «Philosophy», «Philosophy of medicine», «Philosophy of scientific
knowledge», «Ethics and deontology in medicine», «Sociology», «Political science», «Formation
of Ukrainian statehood», «Basics of psychology», «Crisis psychology», «Psychology of traumatic
situations», «Health psychology», «Psychology of communication», «Psychology interpersonal
understanding», «Prevention of emotional and professional burnout of doctorsy, the so-called «soft
skills» are also being formed.

Let's reveal the substantive component of the concept of «soft skills». «Soft skills» are soft,
flexible, social skills, if translated from English. Such skills are important for many professions,
that is, there is no attachment to one profession. However, they are important for the professional
activity of a modern competitive specialist in his field, because no one works alone in the modern
labor market. Flexible communication skills are necessary for all professions that exist in society,
because information is the most important thing that you can convey to your opponents, clients,
colleagues at work, profession and feel successful in it.

The very definition of «soft skills» began its life in the 60s of the last century in the USA,
but every year the requirements for the formation and development of flexible, soft skills become
more relevant and necessary. Technological progress is being improved every minute, and
accordingly, the educational competencies acquired during educational activities in educational
institutions of various levels become obsolete or require improvement. Therefore, a specialist who
has received a higher education and has a diploma is considered competent, but one who knows
how to «keep up with the timesy», knows how to improve and learn in accordance with modern
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requirements, knows how to take responsibility and find non-standard creative solutions, possesses
emotional intelligence and the ability to interact and communicate successfully in teamwork.

The member states of the European Union have adopted a number of documents that allow
the introduction of a unified classification of «soft skills» for the Single European Economic Area.
European initiatives on skills development included «Rethinking Education» — advising EU
member states on investing in skills development for optimal socio-economic outcomes; in 2018,
11 directives were adopted, which provide for the introduction of new teaching and learning
methods for the development of «soft skills» among students of EU universities. For the
functioning of the new policy and its institutions, in 2017 an officially accepted classification and
explanation was developed, which was called «European skills, competences, qualifications and
types of occupations» (ESCO), which includes one thousand three hundred and eighty-four skills
demanded by the market labor These are skills related to communication, creativity and
management; they determine the effectiveness of thinking [5; 6]. Unlike «hard» skills, which can
be formed and developed, «soft» skills are more difficult to master and change [7, p. 459].

In their scientific research, modern scientists divide «soft skills» into the following groups:

1) communication skills (the ability to communicate successfully, work in a team, have
leadership characteristics, emotional intelligence, which allows you to empathize at the same time
and understand the emotions and feelings of others);

2) self-organization (a skill that will help self-organization regarding work on self-
education, self-improvement, the ability to fight procrastination and skillfully allocate one's own
and other people's time);

3) creative thinking skills (required for making non-standard format decisions, finding
unique (non-standard) ways to best solve the given task);

4) the ability to work with information sources (first of all, the ability to search for reliable
information, to be able to adequately analyze it and draw appropriate conclusions, to understand
where is fake and where is the truth, and to have elementary skills to distinguish one from another;
the ability to use Word, Excel, PowerPoint and other programs, which are required by the doctor's
professional activity);

5) the skill of stress resistance (any event in life causes stress, so the ability to control one's
emotional state, the ability to show calmness when this is far from the case, the ability to work in
stressful situations, the ability to control oneself and provide assistance in extremely stressful
events of social life , such a skill is especially relevant for all specialists in «person-to-person»
professions. This skill is extremely relevant in the context of the recent events of the war and
hostilities in Ukraine. Without the skill of stress resistance, it is difficult to carry out medical
professional activities and professional burnout of a doctor will lead to disorders and psychological
trauma) [4].

There is no unanimity of opinion among scientists regarding the clear separation of «soft
skills» into a list or classification. In our opinion, the following can generally be distinguished
among the «soft skills»:

1) leadership qualities of a specialist in his field;

2) ability to work in a team;

3) ability to think creatively and creatively approach the solution of tasks;

4) the ability to continue learning, as well as to teach others;

5) the ability to successfully negotiate and communicate effectively;

6) the ability to model goals and find successful solutions for their implementation and
implementation in professional life;

7) the ability to resolve conflict situations;

8) the ability to respect one's own time and that of a professional team and own it;

9) be purposeful;

10) to know what distress and eustress are, that is, to be stress-resistant to challenges in the
medical profession;

11) emotional intelligence;

12) honesty;
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13) own experience and intuition [3].

The skill groups and skills indicated are not a complete list of soft skills that a future doctor
should possess. Personal qualities in the formation of a future specialist in the medical field in
relation to the soft requirements of «soft skills» are characterized by certain psychological features.
If a qualified doctor begins his professional activity, how to measure the level of his competence
in mastering soft skills has not yet been invented by scientists, this is a subjective side of the
personality, therefore it does not fall under the diagnosis.

The specificity of the professions of the «human-human» type, which includes medical
activity, is that the doctor's personality acts both as a subject of professional activity and at the
same time as an object of meaning, because communication skills come out and take the first place
among all skills. After all, communication in the sphere of «person-persony is a leading branch for
the successful implementation of any professional task.

We will also emphasize that it is important to be able to «read» people, to intuitively feel
a person who has sought help from a doctor. We mean social competence, and the combination of
communication skills and social competence confirms the ability of the doctor's personality to
interact with the surrounding people, to be able to do it regardless of the environment and rank,
age and other characteristics of them. The interaction should be based on the knowledge, abilities
and skills of the doctor, as well as on his emotional intelligence, confidence in his professional
actions and prognostic skills sharpened for the successful implementation of professional tasks [2,
p. 163].

In order to determine the level of formation of «soft skills» among students of the 2nd year
of the Medical Faculty of the specialty «Doctor» and «Pediatrician» of the Donetsk National
Medical University, we conducted a study of communicative competence as the main component
of «soft skills». 50 people (33 girls, 17 boys) aged from 18 to 24 took part in the study.

It is worth noting that girls (women) tend to show greater emotional sensitivity and the
ability to show empathy in communication. They are usually quick to pick up, analyze, and
understand other people's emotional signals, and this allows them to maintain deeper connections
and resolve conflicts with a great deal of compassion and understanding.

On the other hand, boys (men) often show a greater tendency to use a direct, direct
communication style. They usually express their thoughts and wishes clearly and concretely. It
can be useful in solving tasks, organizing work and achieving goals. At the same time, this
communication style may be less receptive to identifying emotions and supporting in
understanding the problems of people who need long-term medical care or rehabilitation.

It is worth emphasizing that these gender differences in communication skills do not have
the status of universal or general rules. Women and men may exhibit different communication
styles depending on the context, cultural environment and personal beliefs. In addition, each
person has his own unique traits and skills that shape his communication style. Understanding and
acknowledging these differences can help improve communication in society, create harmonious
relationships, and achieve common goals. The development of interpersonal communication is a
powerful tool that can help everyone, regardless of gender, to improve the quality of interaction
with other people.

To collect data on the students who participated in the study, we used a questionnaire using
google-forms, which included questions about the self-determination of the level of development
of «soft skillsy, in particular, communication and organizational skills, the desire to improve their
«soft skills» in the future through various training programs and intentions of further education.
Regarding the distribution of future doctors by self-determination of the level of formation of soft
skills (based on a questionnaire), we received the following results: 53% of respondents indicated
that they have a high level of their development, 29% — an average level, 8% recognize it as low,
10% answered that it was difficult for them to determine. So, almost half of the applicants noted
that they have a high level of «soft skills» development, almost a fourth part — average, and 13
boys out of 17 self-identified their level of «soft skills» development as average.

Thus, as we can see, the reorientation of education to the development of medical students'
«soft skills» is a key link to success in their future professional activities. Let's consider the main
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skills that were included in the questionnaire. One of the main ones is sociability. It is expressed
in the ability to communicate, the ability to establish contact with other people, as well as to make
an impression on them. In this direction, in the process of learning in the classes of the
humanitarian cycle, the activity of the teacher should be aimed at developing the ability to present
one's ideas and thoughts in an accessible and interesting way; speak confidently with classmates;
to speak in front of an audience. In order to develop communication skills, teachers are
recommended to encourage active participation of students in discussions, to implement debating
forms of work in practice, to give preference to such forms of work where students jointly
implement projects, take part in creative activities, and develop self-presentation skills.

Positivity is one of the main qualities required for effective communication. Positivity is
faith in yourself and other people. This is a view in which a person can look at events from different
angles and prefers to find the positive in everything that surrounds him. The support and attention
of the teacher and fellow students is the main tool for developing positivity. The teacher should
always be ready to help with advice, pay attention to positive events. Just like communication, the
ability to work in a team is also a key to successful professional activity. And this means the ability
to listen, the ability to see a single goal, the willingness to help others and support in a difficult
situation, the ability to convince and find a compromise.

In order to teach students to solve problems and make decisions, teachers need to use group
forms of organizing the educational process, interactive and problem-based learning methods. For
example, using a problem-based learning method will help students consider and solve specific
problems. At the same time, they will use different methods and approaches, thereby developing
personality qualities. Another method called «case study» is one of the most effective and
widespread methods of organizing students' active cognitive activities. Students, getting into this
or that situation, must determine whether there is a problem in it, what it is, and determine their
attitude to the situation.

Focusing the activity of the teacher on the development of «soft skillsy, it is necessary to
change the formats and technologies of interaction between the teacher and students. For students,
traditional forms of classes are no longer so interesting. They are fascinated by gamification, e-
learning, m-learning, social learning.

When designing forms of interaction with students, it is important to take into account
modern trends. First, to implement the transition from the transfer of knowledge to its creation.
The availability and high speed of knowledge exchange usually allows to be more successful not
to the one who knows more, but to the one who is faster and better at searching, identifying,
analyzing and creating information.

Secondly, the transition from the usual «teacher-student» scheme to «teacher-student»
interaction, creation of collaboration and teamwork.

Third, the transition from narrow specialization to cross-functional training. And, finally,
it is desirable to use various combinations: work in the classroom, e-learning, projects (practical,
social, etc.), simulations with the aim of maximum involvement of students and consolidation of
professional and «soft skills» competencies.

So, from the above, it can be concluded that «soft skills» are skills, the possession of which
allows to achieve success in the future professional activities of medical students, helps to be
successfully realized in a rapidly changing world.

CONCLUSION

Firstly, the training of people-to-people professions, which include the professions of
doctor and pediatrician, should be continuous, purposeful and based on theoretical and practical
training. In the course of training, the formation of «soft skills» in students of higher education, in
particular communication skills, is based on certain approaches that are used by the academic
community during the educational training of future competitive specialists in the medical field,
especially in the classes of disciplines of the humanitarian cycle.

Secondly, it is necessary to form such soft skills as: interaction, confidence, politeness,
friendliness, enthusiasm, integrity, empathy, patience, mutual respect among future medical
workers by means of innovative educational forms and methods.
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Thirdly, a sufficient level of formation of «soft skills» of future medical specialists is an
important component of success in acquiring a profession and in their further professional
activities. The ability to communicate effectively with patients, their relatives, colleagues and
other stakeholders in the medical field is necessary to ensure the appropriate quality of medical
care and to meet the needs of patients.

Fourthly, the strengthening and development of «soft skills» among students of medical
education involves, first of all, the development of their empathy, the ability to listen and perceive
another point of view, to adapt their communication to the needs of different groups of patients
using effective communication methods. Also important is the ability to communicate medical
information in a clear and accessible manner, as well as the ability to effectively collaborate in a
team with other medical specialists.

Fifth, in order to achieve success in the development of «soft skills» of future medical
professionals, it is necessary to include appropriate training programs in medical education, which
are focused, above all, on the development of communication skills, to conduct trainings and
seminars on the formation and development of «soft skills», as well as to stimulate students to
practical implementation of learned skills in real clinical situations.

Sixth, the development of «soft skills» of future medical professionals has a positive effect
on the quality of medical care, increases patient satisfaction and contributes to the improvement
of professional relations in an interdisciplinary team.
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COMPARATIVE EVALUATION OF GOOGLE WORKSPACE FOR EDUCATION
AND MICROSOFT OFFICE 365 IN THE ERA OF DISTANCE LEARNING

Abstract: The COVID-19 pandemic has led to a widespread adoption of distance learning, and the two most
popular systems supporting this mode of education are Google Workspace for Education and Microsoft Office 365.
This paper compares and evaluates these two systems using a new MCGDM (Multi-Criteria Group Decision Making)
method called NEAT F-PROMETHEE GDSS. The results show that all variants of Google Workspace for Education
and Microsoft Office 365 meet the basic requirements for distance learning tools. However, Google Workspace for
Education Plus is the best system in terms of the relationship between the offered capabilities and the cost of use.
Other variants of Google Workspace for Education are also ranked higher than Microsoft Office 365 solutions, which
have a higher cost of use and slightly less ability to control student work.

Anomauyin: Ilanoemis COVID-19 npusgena 00 wupoko2o 8npo8aodceHHsi OUCMAHYIIHO20 HABYAHHS, | 081
HaunonyasapHiwi cucmemu, sKi niompumyoms yeu cnocid nasuanus, — ye Google Workspace for Education i
Microsoft Office 365. ¥V yvomy ooxymenmi nopisHioomscst ma oyiHiOOMbCsL Yi 08I CUCMEMU 3a OONOMO20I0 HOBO20
MCGDM. (Bacamokpumepianvhe epynose npuuinamms piutenv) nio nazeoio NEAT F-PROMETHEE GDSS.
Pesynomamu noxazyrome, wo eci éapianmu Google Workspace for Education i Microsoft Office 365 sionosioaioms
OCHOGHUM 8UMO2aM 00 IHCMPYMeHmis oucmanyiuno2o nasuantns. Oonax Google Workspace for Education Plus €
HAUKpawor CUCMEMOI0 3 MOYKU 30PY CRIBEIOHOUIEHHS. NPONOHOBAHUX MOICTUBOCHEL | 8aPMOCHI GUKOPUCHIAHHSL.
Tnuwi sapianmu Google Workspace for Education maxooic oyintoromscs suwge, nisic pimwenns Microsoft Office 365, sxi
Maromo UL 6APMICMb UKOPUCTIAKHS MA MPOXU MEHULY MOICTUBICTIE KOHMPOTI08AMU poOOMY CIyOeHmis.

During the COVID-19 pandemic, the demand for systems supporting remote education
increased significantly, and after the pandemic this form of education remained in place to
supplement the stationary education. Among the tools that comprehensively support remote

learning, there are two most popular systems, i.e. Google Workspace for Education and Microsoft
Office 365, available in several different variants, differing in the functionalities offered. The aim
of the article is to analyse the functionality, as well as to compare and evaluate this software. Since
the assessment of e-learning systems is based on the subjective judgements of experts, and
the assessment criteria are qualitative in nature, a new MCGDM (Multi-Criteria Group Decision
Making) method called NEAT F-PROMETHEE GDSS (New Easy Approach To Fuzzy
PROMETHEE - Group Decision Support System) was developed for the purposes of the study.
This method captures the uncertain and imprecise qual- itative assessments expressed by many
experts and aggregates them into an overall quantitative assessment. As a result of the assessment,
it was found that all variants of Google Workspace for Education and Microsoft Office
365 meet the basic requirements for tools for conducting remote learning. In addition, the use of
he NEAT F- PROMETHEE GDSS method made it possible to create a ranking of individual
software variants. Based on the group evaluation, it was determined that the best system in terms
of the relationship between the offered ca- pabilities and the cost of use is Google Workspace for
Education Plus, with other variants of Google Workspace for Education taking subsequent
positions in the ranking. In turn, Microsoft Office 365 solutions received a worse
group rating, largely due to the higher cost of use and slightly less ability to control student work.
The COVID-19 pandemic has had a huge impact on people around the world. It has caused

a number of restrictions in everyday life, has left its mark on the global economy, healthcare
systems, mobility, and social interactions. It touched almost every aspect of human life, changing
it in a way unimaginable even at the beginning of 2020. It forced the reorganization of everyday
activities, such as professional work or education. A number of restrictions have been introduced,
including temporary restrictions on the functioning of some industries, and even their complete
closure. A similar situation occurred in education. In response to the threat of COVID-19, schools
around the world were closed and a transition was made to providing the educational services
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online. The apogee took place in April 2020, when in over 190 countries, over 90% of students in
the world (approx. 1.6 billion children and adolescents) had to use various forms of remote
education or remain without any education whatsoever. Due to the closure of schools, the way
students work has fundamentally changed, but there have also been huge changes in teaching, and
thus in the way teachers work. The importance of e-learning, also referred to as remote learning,
online learning, virtual learning, and web-based learning, has increased.
One of the most important factors affecting the development of remote learning is access
to technical infrastructure and IT tools that would ensure an appropriate level of communication
and the ability to perform everyday educational duties. Despite the fact that there were earlier
technologies and solutions that supported various forms of remote education, they were not so
widely known and used. The new circumstances made it necessary to look for solutions that would
include virtual platforms providing remote workspaces with functionalities tailored to the needs .

In education, apart from the search for synchronous learning platforms (e.g. Zoom, Google
Meet), a significant increase in asynchronous solutions (e.g. Cousera, edX) has also been noted.
However, the massive nature of this phenomenon has shown that access to technology enabling
remote learning and its adaptation to the needs are in many cases unsatisfactory. This applies to
both hardware and software. With the transition to remote education in the first quarter of 2020,
the search for technological solutions that would be best suited to the expectations and preferences
of users (teachers, students and parents) began. In many cases, these were ad hoc solutions, as
there was no possibility and time for appropriate analyses and selections. Some of the existing
solutions were commercial, paid products, which in many situations, especially in education, was
a major limitation. Generally available tools often lacked functionalities expected by various
groups of recipients (users).

After the difficult period of the pandemic, it can be observed that companies coped better
with the selection of technology supporting remote work. Solutions have been developed that have
caught on and are used even after the pandemic restrictions have disappeared. Educational
institutions, if only because of the specificity of their operation (the process of educating children
and youth), are often forced to continue searching for better adapted technological solutions.
However, the problem of their selection is a complex and multifaceted activity.

Solving the issue of selecting a system supporting remote learning, tailored as much as
possible to the needs and conditions of educational organizations, became the main motivator of
the research. The authors, who deal with education on a daily basis (at secondary and university
level) and organizing the teaching process, and also have IT education and scientific achievements
in the field of decision support methods, decided to solve this problem. Proposing an appropriate
methodological solution, taking into account the actual conditions of educational institutions,
could significantly improve the process of selecting systems supporting online education. The
methodological solutions proposed by the authors fill the identified research gap. It is related to
the need to analyse solutions supporting remote education taking into account many different
criteria, from the perspective of different user group (students, teachers). Many criteria for
evaluating such solutions are qualitative in nature - e.g. it is difficult to quantify the functional
aspects of e-learning software, ease of use, etc. Moreover, many assessment criteria are subjective.
Therefore, there is a need for their objectification through the use of group evaluation. MCDM
(Multi-Criteria Decision Making) methods are used to evaluate solutions taking into account
many, often conflicting, criteria. This structured approach, providing decision-makers with a
framework for transparent evaluation of alternatives, is described in detail in the world literature .
Qualitative criteria can be expressed using linguistic values, usually represented by fuzzy numbers,
and group evaluation is usually performed using MCGDM (Multi-Criteria Group Decision
Making) methods. One of the relatively new MCDM methods operating on fuzzy numbers is
NEAT F-PROMETHEE (New Easy Approach To Fuzzy Preference Ranking Organization
Method for Enrichment Evaluation). Unfortunately, this method does not allow group evaluation,
which is a significant limitation in this type of research problems.

The main aim of the publication is to develop methodological solutions enabling the
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assessment and selection of a system supporting remote learning in an educational institution. Due
to the complex nature of the main goal, it can be decomposed into specific goals (practical and
methodological). The practical purpose is to analyse the functionality, compare and evaluate
systems to support remote learning. In order to achieve the practical goal, it was necessary to
develop the NEAT F- PROMETHEE GDSS method (Group Decision Support System), allowing
for group assessment. Therefore, the methodological contribution includes the development,
presentation and practical verification of the proprietary NEAT F-PROMETHEE GDSS method
dedicated to group decision support under uncertainty conditions.

Section 2 provides an overview of the literature on e-learning software, the most popular
e-learning systems and the criteria for evaluating e-learning systems. Section 3 provides an
overview and mathematical description of the new MCGDM method called NEAT F-
PROMETHEE GDSS. Section 4 uses a newly developed method and a group of stakeholders
(decision-makers) to solve the practical decision-making problem of evaluating e-learning support
systems. Section 5 discusses the resulting group solution and the implications for education. The
article ends with conclusions and deductions from the conducted research.

The article deals with the problem of evaluating systems supporting remote learning. The
importance of such systems has increased enormously during the pandemic, and in many countries,
remote education has been kept as a partial supplement to classroom education. Therefore, an
important research problem is to examine the functionality of this type of software and to identify
a system that would meet the needs of users, i.e. teachers and students, to the greatest extent. Since
evaluating e-learning software is largely qualitative, comparing different systems is based on
subjective judgement. Therefore, the objectification of assessments is needed to minimize the
impact of individual judgements of a single expert on the perception of the examined systems.
Qualitative assessments are easiest to be expressed on a linguistic scale, which means that fuzzy
sets are used in the assessment, allowing to define and use linguistic qualitative scales. Taking into
account the above- mentioned premises and requirements, the comparison and evaluation of
systems supporting remote education was carried out using the new MCGDM method called
NEAT F-PROMETHEE GDSS. The assessment of remote education systems is a practical
contribution of research, whereas the formulation and application of the NEAT F-PROMETHEE
GDSS method is a methodological contribution.

The multi-criteria NEAT F-PROMETHEE GDSS method developed for the purpose of
this article is based on the classic PROMETHEE GDSS method and its fuzzy implementation
using trapezoidal fuzzy numbers. This method allows to express the uncertainty of assessments
and preferences of decision-makers, and also enables the expression of qualitative assessments
using a linguistic scale. In addition, it enables the aggregation of individual expert assessments
into one group assessments. When comparing the NEAT F-PROMETHEE GDSS method to fuzzy
group extensions of popular MCDM methods presented in the literature, several advantages of this
method can be indicated. In particular, we compared NEAT F-PROMETHEE with the group
methods of Fuzzy TOPSIS, Fuzzy SAW, and Fuzzy AHP. We chose these methods for comparison
because, like NEAT F-PROMETHEE GDSS, they are based on TFNs and allow the aggregation
of assessments by a group of experts. Additionally, in the comparison we included the Fuzzy
PROMETHEE GDSS method, which is based on triangular fuzzy numbers.

Compared to Fuzzy TOPSIS, the advantage of NEAT F-PROMETHEE GDSS is that it

allows calculations to be performed on fuzzy numbers until the very end of the procedure and to
present the results in the form of TFNs. In this way, the stakeholder receives information about
the uncertainty of solutions (final assessments of individual alternatives). The same is true for the
Fuzzy AHP, Fuzzy SAW, and Fuzzy PROMETHEE GDSS methods. Meanwhile, Fuzzy TOPSIS
defuzzifies TFNs earlier - at the stage of calculating the distance of the alternative from the ideal
and anti-ideal solution. This means that the stakeholder receives the solution only in the form of
crisp numbers and is unable to observe the uncertainty of the final evaluations of the alternatives.

Moreover, in the Fuzzy AHP and Fuzzy TOPSIS methods, the multi-plication of two TFNs
is used at the stage of aggregation of alternative evaluations and criteria weights. This leads to
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computational errors because the result of such multiplication is not actually TFN, and the
resulting TFN is only an approximation of the true result. The NEAT F- PROMETHEE GDSS,
Fuzzy PROMETHEE GDSS and Fuzzy SAW methods have been constructed in such a way that
there is no multiplication of two TFNs, which helps avoid approximation errors.

Another disadvantage of the Fuzzy AHP, Fuzzy SAW, and Fuzzy TOPSIS methods relates
to the point at which individual ratings given by individual experts are aggregated into group
ratings. In the above- mentioned methods, the aggregation of individual assessments into a group
assessment takes place at the beginning of the calculation procedure. Therefore, the stakeholder
does not receive information about the individual rankings of alternatives obtained by individual
decisionmakers. Therefore, it is very difficult to examine the coherence of decision-makers’ views
and the conflicts between them. This is solved very well in the Fuzzy PROMETHEE GDSS and
NEAT F-PROMETHEE GDSS methods, where first the rankings of alternatives are obtained
separately for each decision maker, and only then these rankings are aggregated into a group
ranking.

When comparing the NEAT F-PROMETHEE GDSS and Fuzzy PROMETHEE GDSS
methods, it should be noted that the advantage of NEAT F-PROMETHEE GDSS is the use of
TFNs, which are a more detailed form of representing fuzzy sets and carry more information than
triangular fuzy numbers. The second, much more important advantage is the use of a correction
when mapping fuzzy deviation from the X to Y axis. The correction reduces errors resulting from
the ambiguity of the fuzzy number transformation based on Zadeh’s rule (see Sections 3.2 and
3.3). This makes the results obtained using the NEAT F-PROM- ETHEE GDSS method more
accurate than the results obtained using the Fuzzy PROMETHEE GDSS method and other fuzzy
implementations of the PROMETHEE methods.

As a result of the assessment, based on the opinions of three experts, it was established that
all the considered systems sufficiently meet the requirements for tools supporting remote
education. Taking into account the considered criteria, the leading system is Google Workspace
for Education Plus. It offers the greatest possibilities in relation to the cost of use. Google
Workspace for Education Standard offers slightly less possibilities, but in return the costs of using
this system are lower. Only later should the commercial variants of Microsoft Office 365 software
in versions A5 and A3 be considered. When it comes to free variants of the indicated systems,
Google Workspace for Education Fundamentals is worth attention. In terms of the price-
performance ratio, it surpasses all the systems under consideration except for the best in this
respect, Google Workspace for Education Plus. In turn, the free version of the Microsoft Office
365 Al software, taking into account the relationship of possibilities to costs, exceeds the versions
of Office 365 A3 and Ab5.

The basic research limitation regarding the presented results is related to the set of
assessment criteria and the set of examined systems supporting remote learning. The study
included six variants of two most popular remote learning systems, but of course there are also
other systems that support remote learning to varying degrees, e.g. Moodle or teleconferencing
platforms such as Zoom. However, it should be noted that their functionality is porter in terms of
didactics (Zoom) or communication (Moodle), and the systems examined in this article were the
basis of remote learning around the world during the COVID-19 pandemic. When it comes to the
set of criteria used, the use of additional criteria or specifying the criterion of functionality, security
or ease of use may be considered. However, using too many criteria can cause expert fatigue and
evaluation problems, making it more difficult, not easier, to obtain reliable results in practice.
Relying on qualitative as-sessments can also be considered as another research limitation, but most
of the criteria used would be very difficult to quantify. In addition, the use of a reliable assessment
method such as the new NEAT F- PROMETHEE GDSS method, which is able to capture
qualitative data and group ratings, allowed to eliminate the indicated research limitation. Further
development of the NEAT F-PROMETHEE GDSS method and its application in other decision-
making problems involving uncertain, imprecise and individually subjective assessments will be
the main direction of further research.
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UNIVERSITY STUDENTS USE MODERN TIME MANAGEMENT
TECHNOLOGIES TO IMPROVE LEARNING EFFICIENCY

Abstract. It is considered in the work time management is a critical skill that every university student must
possess. Effective time management skills have been linked to higher academic achievement and lower levels of stress
among university students. To improve time management skills, several resources such as the Pomodoro Technique
and the Eisenhower Matrix have been developed. Additionally, studies and articles have shown that using a planner,
setting specific goals, and taking breaks between study sessions can also improve time management skills. By utilizing
these resources and strategies, university students can effectively manage their time and achieve academic success.

Anomauyin. Y pobomi 8sasxcaemscs, wo ynpasiiHHa 4acoM € 8ANHCIUBOIO HABUYKOIO, AKOK NOBUHEH 80100imu
KooceH cmyOdeHm yHieepcumemy. Eexmugui HaA8uUYKU YNPABIIHHA YACOM HNO8 A3AHI 3 SUWUMU AKAOEMIYHUMU
O00CACHEHHAMU MA HUMCYUM piHemM cmpecy ceped cmyoeHmis yHisepcumemy. [[[o6 nokpawumu Ha8UYKU MAtiMm-
MeHedrcMenmy, 6y10 po3pobieHo KiibKa pecypcis, makux axk mexuika Pomodoro ma mampuys Eiizenxayepa. Kpim
moceo, 00CHI0NHCEHHA Ma cmammi noxkasaiu, Wo 6UKOPUCMAHHA N1AHY6AIbHUKA, 6CMAHO6/IEHHA KOHKPEmMHUX L;i]leﬁ I
nepepsu Midic HA8UANLHUMU CECIAMU MAKOIC MOJICYMb NOKPAWUMU HABUYKU YIPAGIIHHA YacoM. Bukopucmosyrouu yi
pecypcu ma cmpamezii, CmyOeHmu YHIGepCumenmy MoXCyms eqQeKmuero Kepyeamu c80iM 4acom i 00cseamu yCnixy 6
HABYAHHL.

Time management skills increase satisfaction and balance between work and life.
Additionally, managing time effectively reduces anxiety while also making achieving goals easier.
Time management practices allow users to meet their needs and pursue their goals within set
deadlines. At university, time management is an important factor in promoting academic
adaptation and good mental health. The topic of the impact of time management on student
performance has been addressed in many works [1-9] and others. However, research in this area
continues and remains relevant.

The purpose of the work is to identify the most effective modern time management
technologies that university students can use to improve learning efficiency.

The importance of time management for students as they grow older separates good
and bad students. While it's not the only factor that determines student success, time management
helps students control themselves and complete assignments while balancing with other activities
to enrich their lives. This article emphasizes the need for students to learn how to balance their
academic, extracurricular, and personal activities to lay the foundation for success in Future.

Time management is the most important skill that every student should develop. As we all
know, being a student can be challenging as you have to juggle academic work, extracurricular
activities, and social life. However, with proper time management skills, students can manage their
time effectively, reduce stress and anxiety, and achieve greater success in their studies and personal
lives.

The ability to plan, organize, and prioritize tasks to achieve specific goals involves time
management. Time management is crucial for students as they face numerous demands on their
time. Without effective time management skills, students may find it difficult to keep up with
academic work, extracurricular activities, and social life. As students develop these time
management skills, their importance becomes apparent as these skills apply to other areas of their
lives as well, not just academically.

The Importance of Time Management for Students:

- It helps reduce stress. You may feel stressed if you don't complete your studies, tasks, and
projects. Taking care of their mental health is crucial for everyone, and because students often
experience increased stress and anxiety due to pressure from teachers, this is reflected in their poor
academic performance. Effective time management will help you reduce mental stress, which will
boost your confidence and energy levels.

- It boosts your productivity. When you manage your time well, you increase your
productivity. Setting a specific time to complete each activity throughout the day allows you to
organize your day ahead of time and get more done in less time. However, keep in mind that this
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will only benefit if you complete the task on time; Latency will undoubtedly reduce your
productivity.

- There will be more time for extracurricular activities. When you have a clear schedule for
all your responsibilities for the day, you can estimate how much time you will have left after
completing all your responsibilities. You can plan your to-dos so that you have more time to do
the things you enjoy. This can include hobbies such as painting, painting, singing, dancing,
photography, etc. Also you can ride a bike or jog to get some fresh air.

Time management is not just about blindly completing tasks, but rather about consciously
and efficiently allocating time based on our goals and priorities.

Let's look at the fundamental principles that form the basis of effective time management.

The first step in mastering time management is to clearly define goals and priorities. What
do we want to achieve in our personal and professional lives? With a clear vision of your goals,
you can allocate your time and effort accordingly. It is very important to distinguish between
urgent and important tasks and to concentrate on activities that directly contribute to the
achievement of long-term goals.

You should start by creating a list of your goals, both short-term and long-term. Prioritize
them based on their importance and alignment with your overall vision. This way, you'll have a
roadmap to help you make time management decisions and ensure that your actions are in line
with your aspirations.

Time blocks and scheduling are powerful tools for effective time management. Time
blocks involve dividing the day into specific periods of time dedicated to specific tasks or
activities. This approach will help you allocate time for each task and minimize distractions. You
can use a scheduler, digital calendar, or time management apps to schedule your time blocks. It is
recommended to block fixed commitments, such as classes or meetings. Then, assign specific
blocks for different activities, such as study, work, exercise, leisure, and personal time. You should
be realistic about the time required for each task and provide for spare periods in case of unforeseen
circumstances. By implementing time blocks and sticking to your schedule, you gain a sense of
structure and control over your day. This helps you use your time efficiently, avoid procrastination,
and prevent tasks from encroaching on each other.

Not all tasks are created equal. To maximize your productivity, it's crucial to prioritize
tasks based on their importance and urgency. Here are some strategies that have helped you
prioritize effectively:

o Eisenhower Matrix: Divide tasks into four categories based on their urgency and
importance: urgent and important, important but not urgent, urgent but not important,
neither urgent nor important. Focus on important and urgent tasks first, delegating,
scheduling, or eliminating less important activities.

o ABC Method: Mark tasks as A, B, or C based on their priority. A represents high-priority
tasks, B represents medium-priority tasks, and C represents low-priority tasks. First, solve
your Class A problems and work your way down the list accordingly.

e The 80/20 Rule. This rule, also known as the Pareto principle, assumes that 80% of results
come from 20% of your efforts. Identify the tasks that bring the most value and prioritize
them accordingly.

Procrastination can be a major obstacle to effective time management. This often leads to
unnecessary stress and reduces productivity. Here are a few tricks to help overcome
procrastination and stay focused:

o Break down tasks into smaller, doable chunks. Large tasks can be tedious and increase the
temptation to procrastinate. Break them down into smaller, more practical steps to make
them more accessible.

o Set deadlines and use timers. Set specific deadlines for tasks and take responsibility. Use
timers or productivity apps to create a sense of urgency and stay on track.

o Practice the "two-minute rule™: if a task can be completed in two minutes or less, do it
immediately. This prevents small tasks from piling up and turning them into a source of
procrastination.

Engaging students in active learning is key to a successful time management curriculum. Here

are some strategies to encourage active student participation:
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Interactive exercises. Include hands-on activities that allow students to apply time
management techniques to real-world scenarios. For example, create group projects where
students collaborate to manage their time effectively.

Role-playing and simulation. Use role-playing exercises or simulations to simulate urgent
situations, such as meeting project deadlines or balancing work and personal
commitments. It helps students develop critical thinking skills and decision-making
abilities.

Reflection and self-assessment: Encourage students to reflect on their time management
habits and assess their strengths and areas for improvement. Encourage them to make
personal time management plans and track their progress over time.

Guest Speakers & Mentoring: Invite guest speakers, such as successful professionals or
time management experts, to share their experiences and ideas with students. Create
mentoring programs where older students or professionals can guide and support younger
students in developing effective time management skills.

By implementing these strategies, educators can create an interactive and engaging learning

environment that allows students to take charge of their time and develop lifelong time
management habits.

Developing well-structured lesson plans and learning strategies is key to ensuring effective

time management training. Here are some important considerations:

Identify key learning objectives. Clearly define the learning outcomes you want to achieve
through the curriculum. These goals will help you plan your lesson and help you assess
student progress.

Break down the curriculum into modules or blocks. Divide the curriculum into manageable
sections or blocks, each focusing on specific time management concepts or skills. This
allows for a progressive approach to learning.

Incorporate a variety of teaching methods. Use a variety of learning strategies to suit
different learning styles. Combine lectures, discussions, group sessions, multimedia
presentations, and hands-on exercises to engage students and reinforce learning.

Use real-life examples. Relate time management concepts to real-world situations that
students may encounter. Use case studies, success stories, and examples from a variety of
fields to demonstrate the relevance and application of time management skills.

Encourage student participation: Encourage active student participation through class
discussions, group work, and individual reflection. Provide opportunities for students to
share their experiences, challenges, and time management strategies.

Assessing students' progress is critical to tracking their understanding and developing time
management skills. Here are some evaluation and feedback strategies:

Use formative assessment. Include quizzes, assignments, and discussions in the curriculum
to assess students' understanding of time management principles. These formative
assessments provide timely feedback and opportunities for course correction.

Evaluate project deliverables: Assign projects or tasks that require students to apply time
management skills. Assess their ability to meet deadlines, manage resources effectively,
and demonstrate organizational skills.

Provide personalized feedback: Offer personalized feedback to students by highlighting
their strengths and areas for improvement. Provide guidance on specific time management
techniques that can help them overcome difficulties.

Self-assessment and reflection: Encourage students to evaluate their own time management
habits and reflect on their progress. Have them set personal goals, track their time usage,
and reflect on their accomplishments and areas for growth.

Implementing a time management curriculum can cause difficulties along the way. It is

important to proactively address these issues and adapt the curriculum as needed. Here are some
strategies:

Monitor student feedback. Gather feedback from students on a regular basis about their
experiences with the curriculum. Listen to their suggestions, concerns, and concerns and
make adjustments accordingly.
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Professional development. The instructor should have professional development
opportunities to improve their understanding of time management principles and teaching
strategies.

Flexibility and adaptability: Recognize that different students may require different
approaches. Be flexible in tailoring the curriculum to individual needs and learning styles.
Continuous Improvement: Regularly evaluate the effectiveness of the curriculum and make
improvements based on student outcomes and feedback. Stay up-to-date with current
research and prepare it for success in future endeavors.

Time Management Techniques for Students:

. Prioritize tasks. Start each day by identifying the most important tasks that
need to be completed. Arrange them in order of importance and solve them accordingly.

. Break down tasks into manageable chunks. Big tasks can seem
overwhelming. Break them down into smaller, more manageable parts to make them less
complicated and easier to do.

. Use a planner or digital calendar. Keep track of tasks, deadlines, and
commitments with a planner or digital calendar. Schedule specific periods of time for
different activities to stay organized.

. Set deadlines and stick to them. Set deadlines for tasks and assignments and
commit to meeting them. Use reminders or alarms to stay on track.

Managing Distractions and Maintaining Concentration

. Create a supportive environment for learning. Find a quiet, well-lit place
where you can focus without distractions. Minimize noise, stow away your phone, and
eliminate any other potential distractions.

. Use time-sharing techniques: Allocate specific time slots for different tasks
and activities. During these blocks, eliminate distractions and devote all your attention to
the task at hand.

. Practice the Pomodoro Technique: work purposefully, continuously for 25
minutes, followed by a short break. Repeat this cycle several times to maintain productivity
and manage fatigue.

. Implement a digital detox. Set specific periods when you disconnect from
social media and other digital distractions to focus solely on your work.

Balancing academic responsibilities and personal life.

. Set boundaries. Define clear boundaries between your academic
responsibilities and your personal life. Set aside specific time for relaxation, hobbies, and
spending time with loved ones.

. Practice effective time management. Be mindful of how you spend your
time. Prioritize your self-care and ensure a healthy work-life balance.
. Learn to say no. Be aware of your limits and don't be afraid to say no to

additional commitments that can overload your schedule. Focus on what really aligns with
your goals and priorities.

. Practice time sharing: When doing something, fully immerse yourself in the
present moment. This allows you to work more efficiently and make the most of the time
dedicated to each task.

Forming Habits for Long-Term Success in Time Management:

. Establish a consistent routine. Set a daily schedule and stick to it as much as
possible. Consistency helps develop good habits and reduces decision fatigue.

. Plan for downtime. Make sure you schedule regular breaks and moments of
rest in your daily routine. Taking breaks increases productivity and helps prevent burnout.

. Reflect and adjust: Regularly review your time management habits and
evaluate their effectiveness. Adjust your strategies as needed to optimize your productivity
and well-being.

. Practice self-discipline. Develop self-discipline by taking responsibility for
managing your time effectively. Stay committed to your goals and make informed choices
that align with your priorities.
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By applying these practical tips, students will be able to improve their time management
skills, stay focused, find a healthy balance between academic responsibilities and personal life,
and develop habits that will contribute to long-term success in time management.

Remember that effective time management is a continuous path of self-improvement, so
adopt these strategies and adapt them to your individual needs and circumstances.

Here are several popular tools and techniques:

1. Calendar and scheduling apps: Students can utilize apps like Google Calendar,
Microsoft Outlook, or any other preferred scheduling tool to organize their study time, classes,
assignments, and extracurricular activities. They can set reminders, create to-do lists, and allocate
specific time slots for different tasks.

2. Productivity apps: There are numerous productivity apps available that help
students stay focused and manage their time effectively. Examples include Todoist, Trello, Asana,
or Any.do. These apps offer features like task management, progress tracking, and collaboration
options.

3. Time tracking apps: Time tracking apps like Toggl or RescueTime allow students
to monitor how they spend their time on various activities. By analyzing the data, students can
identify time-wasting activities and make adjustments to their schedules accordingly.

4. Pomodoro Technique apps: The Pomodoro Technique is a time management
method that involves working in focused intervals followed by short breaks. Students can use apps
like Focus Booster or Forest to implement this technique effectively, helping them stay
concentrated and productive.

5. Note-taking apps: Efficient note-taking is crucial for effective studying. Apps such
as Evernote, Microsoft OneNote, or Notion provide digital platforms for organizing and
synchronizing notes across devices. These apps often support multimedia integration, making it
easier to capture and review information.

6. Online collaboration tools: When working on group projects or engaging in
collaborative learning, tools like Google Drive, Microsoft Teams, or Slack can facilitate effective
communication, file sharing, and task coordination among team members.

7. Learning management systems (LMS): Many universities use LMS platforms such
as Canvas, Moodle, or Blackboard to manage course materials, assignments, quizzes, and grades.
Students can take advantage of these systems to stay organized and keep track of their academic
progress.

Remember, while technology can be a valuable aid, it's essential to find a balance and
ensure that it complements your study habits and learning style. Experiment with different tools
and techniques to discover what works best for you in improving your learning efficiency.

The Positive Impact of a Time Management Curriculum:

1. Academic Performance:

Students who have participated in time management programs consistently report
significant improvements in their academic performance. With better organization, prioritization,
and effective use of their time, students can complete assignments and projects more efficiently
and meet deadlines without feeling overwhelmed. As a result, they get higher grades, increased
productivity, and a sense of accomplishment in their academic endeavors.

2. Personal Growth:

Time management skills go beyond academic knowledge and have a profound impact on
personal growth. Students who complete the time management program develop important life
skills such as self-discipline, resilience, and adaptability. They learn to reconcile academic
responsibilities with personal interests, hobbies, and relationships. This holistic approach to time
management promotes personal growth, self-awareness, and overall well-being.

Let's take stock and highlight the importance of implementing a time management
curriculum in educational institutions.

The importance of a time management program cannot be overstated. It equips students
with essential skills that go far beyond their academic years.

By mastering time management, students become more organized, productive, and better
equipped to meet the challenges of today's world.

Time management skills lay a solid foundation for academic success, future careers, and
personal endeavors.

75



2023 MODERN EDUCATION - ACCESSIBILITY, QUALITY, RECOGNITION 2023

They promote discipline, self-motivation, and effective decision-making, allowing students
to confidently and clearly navigate their responsibilities and goals.

By jointly embracing and supporting time management education, we can empower the
next generation with invaluable skills that will serve them well throughout their lives.

CONCLUSIONS

The purpose of research on the topic of time management for university students is to solve
the problems that students face in managing their time effectively and to develop strategies that
will help them optimize their performance and achieve their goals. By improving time
management skills, university students can improve their performance, reduce stress and develop
transferable skills that will benefit them in their future careers. Effective time management is
critical for university students trying to balance their academic commitments with personal
responsibilities. This article offers practical tips and strategies to help students manage their time
effectively and achieve their goals. Several resources have been developed to improve time
management skills, such as the Tomato Technique and the Eisenhower Matrix. In addition, studies
and articles have shown that using a planner, setting specific goals, and taking breaks between
study sessions can also improve time management skills. Using these resources and strategies,
university students can effectively manage their time and achieve academic success.
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MODERN EDUCATION: MEANING, PURPOSE, BENEFITS, NEED AND
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Abstract: Modern education leverages technology to transcend geographical barriers, foster global
collaboration, and cater to diverse learning styles. It empowers learners with critical thinking and adaptability skills
essential for success in an interconnected world, bridging the educational divide and ensuring access to high-quality
education for all.

Anomayin: Cyuacna oceima 6UKOpUCMOBYE MEXHONO02Il, wob nodoramu ceozpagiuni 6ap’epu, cnpusimu
2n00anvHil cnignpayi ma 3a00804bHUMU PISHOMAHIMHI culi HA8YAHHA. Bin Hadae yyHAM HABUYOK KPUMUYHO20
MUCTEHHs ma aoanmayii, HeOOXIOHUX O YCNIXy V 83A€MONO8 A3AHOMY C8Iimi, NOOOIAHHA PO3pUsy 8 0ceimi ma
3abe3neuents 00cmyny 00 8UCOKOSKICHOI 0cgimu OJisl 8CIX.

1. Introduction

Modern education is not merely concerned with giving formal knowledge, rather it aims at
the complete development of the personality of an individual. It provides him with all-round
development so that he becomes capable to face any challenges in life and also harnesses inner
potential for social betterment. To enable a student to acquire human values, scientific attitude and
noble character is the objective of modern education. Such an education system helps in
transforming society by producing upright citizens who can contribute positively towards national
progress. The curriculum should be designed in such a manner that students are able to face
practical problems which they come across in day-to-day life. In present-day scenario,
technological advancement has considerably influenced our day-to-day life. So it becomes
essential that the education system should also get restructured to keep pace with changing times.
In this context, modernization of education aims at removing the gap between traditional education
and education required by industry so that students can get necessary training which will help them
in doing routine tasks more efficiently. At the same time emphasis is laid on acquiring creative
skills so that one can contribute uniquely towards social growth. This type of modern education
ensures all-round development of a student through different curricular activities like arts, sports,
physical education, library activities, community services, etc. The aim of modern education is the
development of personality by providing all-round training to a student. Such an education makes
him capable enough to face challenges in day-to-day life and also helps in bringing out the hidden
potentials for social good. The purpose of modern education is to empower students with the
knowledge and train them for life. A student after acquiring such an education will be able to face
challenges in practical life more efficiently and can also contribute positively towards social
betterment. Modernization is needed not only because academic curricula have become outdated
but also because it prepares students for technological advancements that are taking place at
breakneck speeds. It makes students adept at using both traditional skills as well as technological
expertise with equal ease so that they become adaptable towards changing times. The current
education system is doing injustice with common people by narrowing they’re so they can’t deal
with the complexities of private and public life. Today’s world is competitive with all types of
challenges before humanity, so it becomes necessary that the education system should be made
flexible enough to prepare students for this ever-changing scenario. Education is conventionally
seen as the cultivation of personal wisdom through conventional means like books, lectures, etc.
The modern education system has evolved by rejecting this traditional concept of transmitting
knowledge from one person to another. Students are not exposed to practical problems which they
come across in day-to-day life. The role of the teacher is restricted merely to the transmission of
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information that he has learned from his predecessors without making any effort for its application
in real-life scenarios. Teachers used to be isolated as repositories of knowledge who impart
information gathered over the years through their personal experiences and observations. They
used to tell their students what is right or wrong but never explain how it can be put to use in real-
life situations. This is where the role of teachers has changed and now their focus is on teaching
students how to apply knowledge in practical settings.

2. What Are The Benefits of Modern Education?

A major aspect of modern education systems is that it provides a theoretical understanding
through which we can see the world in a different light. At this stage, most people rely on textbooks
written by scholars who were either not so experienced or wrote text a few decades ago. Higher
academic institutions play an important role in modernizing the education system by producing
competent professionals through various courses offered at the postgraduate level. These
institutions prepare students for a competitive future and equip them with skills needed for day-
to-day job requirements. Higher education institutions are not only meant to produce good
professionals but also capable citizens who can contribute towards building a strong nation. Thus,
they need to play their role by initiating reforms in the traditional education system so that the gap
between real life and academia is filled up. The future of any country or society depends upon the
caliber of its present generation which makes it necessary for them to equip themselves with all
essential information related to the latest technologies, communication skills, leadership abilities
etc. This will make them competent enough to face the challenges of the modern era. Despite all
advantages mentioned above, there are few problems that modern educational systems might have
caused due to the fast-paced growth of technology.

1. Conformity:

In order to achieve organizational goals or targets, the employees are compelled to follow
a set of rules which may impact their individual freedom and creativity.

2. Loss of Responsibility:

With the increase in specialization, the individuals feel less responsible for the overall
growth of the organization. It has been seen that often organizations blame ‘globalization’ for all
their issues despite the lack of proper implementation of training and development programs in
employees.

3. Lack Of Proper Communication:

Due to over-complication and shorter deadlines many times there is miscommunication
between different sections and teams which affects the overall performance of the company
negatively.

Today, education is no more confined to classroom lessons as it has become a part of
growing-up process for students. With the advent of modern technology, educational institutes
have tried to introduce new methods and tools which help in developing different skills among
them. The focus on life-long learning (LLL) and teaching methodologies has turned into
online classes that allow students to attend lectures from any corner of the world. While the
traditional education system focuses on theory, modern trends include practical experience as well.
This way students will be able to do things practically with proper guidance from teachers. In near
future, there will be a significant change in the current education system due to the emergence of
hybrid models which might successfully fulfill the requirements of all stakeholders involved i.e
students, teachers & parents, etc.

Modern Trends in Education System:

1. Educators are trying to make the learning process more practical by focusing on
self-driven study.
2. Globalization has increased the demand for life-long learning among the young

generation by including different skills in the curriculum.
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3. Teachers are not only confined to classroom teaching but also delivering lectures
online through virtual platforms.

4. Students are focusing more on getting practical experience rather than limited
theory-based knowledge.

5. Parents and teachers consider a student’s academic performance as a measure of his
/her success rather than complete personality development.

6. Students are forced to select their career path in the early stages of their academics
which limits their creativity.

7. There is a lack of proper teacher training programs so they cannot able to provide
modern teaching skills among them.

8. Many online universities and colleges are operating without proper recognition
from government authorities.

9. Private sector has introduced different innovative methods for delivering education
but the majority of these institutes lack quality standards, faculty, students & curriculums. The
problem arises due to the absence of centralized authority that might control the activities related
to private sector educational institutes.

In the future, the education system will be more practical and students will enjoy
learning different skills that help them to become better people in their respective fields. The
systems which are currently running in online mode might be replaced by hybrid modes such as
blended learning programs due to its flexible nature. As on today , lack of common standards is
the main problem for all stakeholders involved in educational activities whether it’s about teachers
or institutions of learning .

As far as the usefulness of modern education is concerned it can be summarized as follows:

Q) Modern education widens the intellect of a student by introducing new methods and
objective psychology, which enables him to face different situations with confidence.

(i) It helps in developing analytical skills among students so that they can understand
complex issues easily. This ultimately results in making good decision-makers who can contribute
positively towards social growth.

Within the OECD project Education 2030 has developed a learning compass” that shows
how young people can manage their lives and their world (Fig. 1).

The OECD Learning Framework 2030

<nowledge

Fig. 1. The OECD Learning Framework 2030: Work-in-progress [9]

3. Modern education vs Traditional education
The advancement of human civilization is significantly influenced by education. Since the
beginning of time, the way that people learn has changed significantly over time and continues to

79


https://learnobots.com/learning-activities-for-kids-enjoy-at-home/
https://learnobots.com/learning-activities-for-kids-enjoy-at-home/
https://leverageedu.com/blog/importance-of-education/

2023 MODERN EDUCATION - ACCESSIBILITY, QUALITY, RECOGNITION 2023

do so as a result of developing technology. However, thanks to the internet and
other digital technology, online learning environments are becoming more popular than traditional
classrooms. The spatial restriction of a physical classroom has been entirely eliminated by the
current educational system, benefiting a wide variety of pupils simultaneously throughout the
world. Modern Education is the latest and contemporary version of education that is taught in
schools and learning institutions in the 21st century. Modern education doesn’t just only focus on
prominent academic disciplines of Commerce, Science and Arts but also aims to foster critical
thinking, life skills, value education, analytical skills and decision-making skills in students.
Modern Education also makes use of the latest technology such as mobile applications, audio and
video platforms like YouTube, Podcasts, E-books, Movies, etc. to educate learners and make the
learning process more engaging and interesting. We have all been educated in a teacher-centric
classroom, a system where the teacher is in upfront and the students are seated in nice neat rows,
listening to the lecture and taking notes. This system has been, and to some extent, still forms the
core of our education system. Schools have relied on it for decades, and have only recently
undergone major changes. Living in the 21st century, technology has become an integral part of
our everyday lives. None of us can deny that it has brought about nothing short of an overhaul of
our world, and more importantly of our educational system. From chalkboards to whiteboards and
now to smart boards, technology has become our main source of research, knowledge, and
teaching. This blog is going to shed some light on the modern education system and how it is
replacing traditional methods of teaching. Both traditional and contemporary education is
connected to and distinct from one another. There was a point in our nation’s early history when
there were no schools. The education or information is passed down to the children from their
ancestors. At the time, this expertise was primarily concerned with survival abilities. The people
who lived in jungles received their education from their predecessors, who demonstrated to them
how to build tools, use animal skins for various uses, and hunt for sustenance. They received
instruction on their rites and practices. Their respective beliefs were discussed in class. They
imparted moral lessons to them through the tales of their gods and monarchs. In India, the
monarchs used to send their sons to institutions known as gurukuls. They learned how to wield
various weapons, how to defend themselves, and how to assault their adversaries at these gurukuls.
Additionally, they learned the fundamentals of governing an empire. These kinds of schools
weren’t intended for the community. The royal families were the only ones who had access to it.
The expertise that their parents possessed was passed on to the other children in the empire by
them. The value of education grew across the nation as the democratic government was created in
the next years. Schools were opened where any kind of student could come and learn. Modern
education was established at this time. Both types of education have their own place and
importance in society. We cannot categorise education as good or bad. Traditional education was
good in its time, and modern education is good in its time. Actually, it depends on the individual.
It all depends on what the individual wishes to learn. Traditional education is unquestionably better
for learning about one’s customs and religion. Modern education, on the other hand, is beneficial
to those who wish to learn about science or mathematics. Both types of education are equally
important. Our culture is frequently associated with traditional education. And it is beneficial, if
not essential, to learn about one’s own culture. Everyone should know their religion’s stories and
beliefs, as well as their traditions and culture. Similarly, it is critical to keep up with the world in
terms of modern developments that are taking place today. This expresses the significance of
modern education. Modern education is required to keep in touch with the rest of the world and to
understand what is going on. The academic curriculum needs to be modernised not simply to keep
up with the times, but also to better educate students about the rapid breakthroughs in technology.
Becoming flexible to changing times, helps students become skilled at employing both
conventional abilities and technical competence with equal ease. The existing educational system
does ordinary people an injustice by limiting their potential, making it impossible for them to
handle the intricacies of both private and public life. Since there are many different issues facing
mankind in today’s competitive world, the educational system must be made adaptable enough to
educate pupils for this dynamic environment. The conventional education method focuses more
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on teaching and passing on information and knowledge to learners. It focuses more on recitation
than on anything else. For example, students are made to sit in silence while one student after
another would take turns reciting a lesson until each one had been called upon. The teacher will
listen to each student’s recitation who is expected to learn and memorise the assignments to the
word. Traditional education methods rely heavily on replication-based assessment in practical and
written exams as well. However, how traditional teaching methods were utilized more than
ensured that students were rewarded for their efforts, used class periods efficiently and exercised
clear rules to manage student behaviour. Traditional methods are based on established customs
that had been used successfully in schools over many years. Modern education significantly differs
from the traditional methods of teaching and is widely practised in schools today emphasising
more on science and technology. Progressive modern education focuses more on the student’s
needs rather than assuming that all students are at the same level of understanding. It is activity-
based comprising of questioning, explaining, demonstration and collaboration techniques.

4. The importance of modern education

In the rapidly evolving landscape of the contemporary world, education has experienced a
profound evolution. The transition from conventional to modern education represents a paradigm
shift in pedagogy, altering not only our instructional methods but also the fundamental philosophy
of education. Within the confines of this blog, we embark on an exploration of the intricate
dimensions of modern education.In this article, we will delve into its conceptualization, elucidate
its importance, and dissect its overarching purpose. As we navigate this journey, we’ll unearth the
profound influence it wields on students and society as a whole, shedding light on the
transformative power of education in today’s dynamic and ever-changing environment. Modern
education stands as a departure from the age-old, traditional methods of imparting knowledge. It
boldly embraces contemporary pedagogical approaches, which, in essence, encapsulate its very
identity. At its core, modern education intertwines seamlessly with technology, leveraging its
potential to elevate the learning experience. This synergy catalyzes an environment that is not
static but adapts fluidly to the ever-evolving needs of society. Through this metamorphosis, it
equips students with the skills and acumen necessary to navigate the intricate landscape of the
digital age, where challenges and opportunities are intertwined in a tapestry of constant
transformation. The evolution of education is a profound journey, distancing itself from its
conventional origins characterized by classroom lectures, textbooks, and standardized
assessments. In stark contrast, modern education emerges as a beacon of innovation,
customization, and adaptability. It shatters the confines of the one-size-fits-all approach that once
dominated, acknowledging the rich tapestry of individual learning needs and styles. Modern
education champions the belief that each student is unique, and as such, it tailors its methods to
cater to this diversity. Modern education is far more than a fleeting trend; it is an imperative in our
contemporary, knowledge-driven society. Its significance becomes glaringly evident when we
consider its role in preparing learners to flourish in a world that is in perpetual flux. In this era of
rapid change and global interconnectedness, the traditional modes of education fall short in
adequately equipping students. Modern education, however, serves as a catalyst, endowing
learners with the vital skills, knowledge, and adaptability required to navigate this ever-evolving
global landscape successfully. Undoubtedly, one of the pivotal pillars of modern education is its
seamless amalgamation with technology. Gone are the days when learning was confined to dusty
textbooks and classroom lectures alone. In the present educational landscape, technology reigns
supreme, ushering in an era of unprecedented accessibility and interactivity. Interactive online
platforms and virtual classrooms have taken center stage, reshaping the very essence of learning.
Modern education’s dynamic nature stands as a testament to its adaptability in response to the
shifting sands of society’s needs. It serves as a proactive agent in addressing pressing
contemporary issues, including sustainability, diversity, and the ever-deepening web of global
interconnectedness. By incorporating these vital topics into the curriculum, modern education
equips students with the knowledge and perspectives required to understand and contribute
meaningfully to our complex world. In the digital age, technological literacy isn’t a mere option;
it’s an absolute necessity. Modern education recognizes this fundamental truth and assumes the
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role of a beacon, guiding students through the labyrinth of technology. It equips them with the
indispensable digital skills that serve as the key not only to unlocking educational opportunities
but also to thriving in the competitive landscape of the modern workforce. This digital proficiency
transcends the mere ability to operate devices; it encompasses critical thinking, problem-solving,
and adaptability in the face of ever-evolving technologies. Modern education heralds a paradigm
shift from rote memorization to the cultivation of critical thinking and problem-solving prowess.
It champions an educational ethos that inspires students to be active, inquisitive thinkers who
dissect, question, and tackle real-world challenges with creativity and independence. This
approach empowers learners to not merely regurgitate information but to actively engage with
knowledge, forging a path towards innovative solutions and a deeper understanding of the
complexities of our world. Disparities in educational opportunities arise due to unequal access to
technology and the internet, underscoring the digital divide. Sustaining the quality of online
education remains an enduring challenge, requiring continuous efforts. The rapid evolution of
technology presents persistent hurdles for both educators and students, demanding constant
adaptation. Modern education’s heavy reliance on screens prompts concerns about excessive
screen time, and its potential consequences on physical and mental well-being warrant careful
consideration. Addressing these issues is crucial to ensuring equitable, high-quality education in
the digital age. Artificial Intelligence (Al) is revolutionizing education through tailored learning
experiences, adapting to individual needs. Moreover, Al streamlines administrative duties, saving
educators valuable time and resources. This technological advancement not only enhances the
educational process but also improves efficiency within educational institutions. Artificial
intelligence education is revolutionizing the way students learn, providing personalized insights
and tailored content to enhance their educational experience. Virtual Reality (VR) and Augmented
Reality (AR) are reshaping the educational landscape by immersing learners in interactive,
dynamic experiences. These technologies offer a profound enhancement to traditional teaching
methods, fostering engagement and deeper understanding through immersive simulations and real-
world applications. Leveraging data-driven insights empowers educators to customize their
teaching methods, catering to individual learning needs. These valuable analytics also illuminate
areas where improvements are needed, enabling a targeted approach to enhancing the educational
experience. Modern education utilizes advanced tools and data analytics to_tracking child’s
progress more effectively, allowing educators and parents to provide targeted support and adapt
learning strategies to individual needs. Educators are the linchpin in the successful integration of
modern educational methods and technologies. They play a proactive role in fostering vibrant
virtual classrooms and providing crucial assistance within digital learning environments.
Continuous professional development is not merely an option but a vital necessity, ensuring that
teachers remain current with the latest tools and pedagogical approaches. This ongoing training
empowers them to navigate the ever-shifting educational landscape adeptly, equipping them with
the skills and knowledge required to effectively guide students. Educators are instrumental in
bridging the gap between traditional and modern education, facilitating a seamless transition into
innovative and dynamic learning paradigms. Their commitment to evolving with the times is
pivotal in shaping the future of education. The horizon of education holds the promise of deeper
integration of Al, immersive technologies, and personalized learning experiences. These
advancements are poised to reshape how knowledge is acquired, fostering more engaging and
effective educational journeys. As we look ahead, the ability to anticipate and respond to the ever-
evolving needs of both learners and society will be the compass guiding the future of education.
This foresight is paramount in ensuring that education remains relevant, adaptable, and aligned
with the dynamic demands of a rapidly changing world, ultimately preparing individuals for
success in the years to come.

5. Conclusion

Modern education breaks down geographical barriers, allowing students to access global
resources and collaborate with peers worldwide, enriching their learning journey. Diverse learning
tools such as digital resources, multimedia materials, and interactive simulations cater to different
learning styles, acknowledging each student’s uniqueness. Personalized learning paths and
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adaptive technologies tailor the educational experience to individual strengths and weaknesses.
Furthermore, interactive and immersive learning environments heighten student engagement,
rendering the learning process both enjoyable and highly effective. This holistic approach to
modern education empowers learners to thrive in an interconnected world. In an era where
knowledge is the currency of the economy, the capacity for critical thinking and adaptability holds
immense value. Modern education plays a pivotal role in arming individuals with the essential
skill set needed to thrive in such an environment. Moreover, it serves as a bridge across the
educational divide, guaranteeing access to high-quality education irrespective of one’s
socioeconomic status. Recognizing the uniqueness of every learner, modern education offers
flexible teaching approaches and varied materials to accommodate diverse learning styles,
reinforcing the notion that education should be inclusive and tailored to the needs of each student.
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DISCLOSURE OF SOCIAL CREATIVITY OF MODERN SOCIETY

Abstract: This paper theorizes that social creativity is necessary for addressing the grand opportunities and
wicked problems facing modern society. We define social creativity as the collective means for creating and realizing
novel and useful consensual solutions to complex problems characterized by broad scope, high degrees of uncertainty,
large social scale, and long temporal horizons. We argue that social creativity is important because it is the only way
to address these complex challenges that require the cooperation of people from different disciplines, perspectives,
and backgrounds.

Anomayin: YV yiti cmammi 6ucysaemvcs meopisi npo me, Wo COYIAIbHA KPeamueHiCmb HeoOXiOHa OJisi
BUPTWEHHST 2PAHOIOZHUX MOJICIUBOCEN | JCAXAUBUX NPOONEeM, 3 AKUMU CIMUKAEMbCS CYYdcHe cycnintbemeo. Mu
BUBHAYAEMO COYIAIbHY MEOPUICMb SIK KOJEKMUGHUL 3aciO O/ CMEOPEeHHsT Mda peanizayii HOGUX [ KOPUCHUX
KOHCEHCYCHUX DiuleHb CKAAOHUX NPOOAEM, WO XAPAKMEPUIVIOMbCSL WUPOKUM MACWMAOOM, GUCOKUM CMYHEHeM
HeBU3HAYEHOCMI, 8eNUKUM COYIANbHUM MACUmMadom i dos2umu yacosumu copuzonmamu. Mu cmeepoircyemo, wo
coyianbHa mMeopUiCmyb 6ANCIUBA, OCKIIbKU Ye E€OUHUL CNoCciO eupiwumu yi CKAAOHI GUKIUKU, KL SUMA2AIONMb
cnignpayi mooell 3 pisHUX OUCYUNIIH, MOYOK 30py ma 00C8ioy.

We theorize that social creativity is necessary for addressing the creative challenges - grand
opportunities and wicked problems - facing modern society. Our paper seeks to understand why
social creativity is an important variable for a theory of creative challenges and why educational
institutions can, if reimagined, be ideal for developing this capacity. Drawing on auto-
ethnographic  methods, we reflect on our five-year collaborative  project
focused on animating and integrating creativity, interdisciplinarity, design, and entrepreneurship
for tackling creative challenges. Our findings yield insights about effective pedagogies and
institutional configurations for reproducing social creativity. We find that modern traditional
academic institutions, dominated by disciplinary structures, cultures, and exogenous pressures that
hinder interdisciplinarity and design, insufficiently develop this necessary prosocial capacity. In
contrast, we discuss reimagined academic  configurations that balance and
integrate both disciplinarity and interdisciplinarity. We contribute clarifying rationales for why
social creativity, comprising interdisciplinarity, design thinking, and entrepreneurial acumen, as
well as the university reimagined are critical for more complete theorizing about creative
challenges. Those who research, practice, and make policy for social change should find our
observations, reflections, and analysis useful.

Returning to our original research aims, social creativity is important because it is the
collective means for creating and realizing novel and useful consensual solutions to complex CC
phenomena characterized by broad scope, high degrees of uncertainty, large social scale, and long
temporal horizons. In practice, social creativity manifests as a capacity that universities can be
ideal for developing since they are adept at knowledge generation and reproduction that addresses
both epistemological and ontological uncertainty over extended durations. However,
contemporary universities, arranged to support disciplinarity and hinder interdisciplinarity, may
not be effective at developing and spreading social creativity. As Davidson (2017, p. 249)
lamented:

The major in a traditional discipline no longer maps to the complex ways students
encounter the world or the jobs and careers of the present and the future, and so we must champion
relevant interdisciplinary projects, missions, programs, and goals, across departments and silos of
knowledge and expertise.

Notwithstanding the limitations of qualitative investigation, we hope other scholars find
our observations, reflections, and analysis useful. During our research, many new questions
emerged and remain unanswered. From a theoretical perspective, we need more specific insight
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about the means by which social creativity, as an active capacity of practitioners and others
tackling CCs, is mediated by various organizational arrangements. Investigations into the
underlying and nuanced interactive effects among the microprocesses of interdisciplinarity,
design, and individual creativity acting together to produce social creativity might be fruitful.
Other research might seek to better understand why universities, as the means for developing,
reproducing, and legitimizing social creativity practices, fail or stall at integrating interdisciplinary
and design thinking with other disciplinary programming. In this regard, several questions about
the mediating effects of accreditation bodies remain.

We further question why policies remain overwhelmingly fixated on disciplinarity when
the world that current and future generations of students will inherit is threatened by a multiplicity
of daunting challenges demanding creative thinking and action. Beyond accreditation bodies,
governmental and third sector entities such as funding agencies might want to evaluate how both
their rhetoric and practices impact social creativity development and interdisciplinarity in the
educational system and in practice. Regarding broad implications for society, various bodies,
social creativity practitioners, activists, and other citizens might want to deliberate to what degree
interdisciplinarity-dominant universities are feasible given the hindrances discussed herein. Lastly,
there are several implications for disciplinary-diverse faculty and administrators attempting to
collectively develop their own interdisciplinary and design programs that will nurture social
creativity. As a starting point for assembling, faculty might first want to study those institutions
who are exemplars of the university reimagined. Also, they might engage in placemaking by
creating substantial thirdspaces that support novel social creativity practices and pedagogies.
Given the multiplicity of creative challenges faced by humanity, it is our wish for this work to
ultimately give hope and serve as a possible guide for progress.
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INTEGRATING PLANETARY HEALTH INTO EDUCATION: SIMPLE AND
EFFECTIVE RECOMMENDATIONS

Abstract: This Personal View presents simple but effective recommendations for integrating planetary health
into education at various stages, from preschool to university level. The recommendations are designed to be
accessible to teachers in training and those who have not yet considered how to incorporate UNESCQO's Education
for Sustainable Development into their teaching practice. The authors recognize the constantly evolving nature of the
Education for Sustainable Development programme and highlight the importance of adapting teaching methods to
meet the changing needs of students as they progress through their educational journey.

Anomauyin: [leii ocobucmuil no2nsd npedcmasisie npocmi, aie egpekmusHi pexomeHoayii woodo iHmeepayii
NJIAGHEMAapHO20 300P08 5L 8 OCEIMY HA PISHUX emanax, 8i0 OOWKIIbHO20 00 YHIGEPCUMENCbK020 pigHs. Pexomenoayii
PO3DOONEHO MAKUM YUHOM, W00 OYMU OOCMYNHUMU 01 84UMENi8, AKI NPOX00AmMb NI020MOBKY, I Mux, Xmo uje He
oymas npo me, ax exaoyumu ocgimy FOHECKO 0na cmanozo po3eumky y C60K0 NPAKMUKY 8UKIAOAHHA. Aemopu
BU3HAIOMb NOCMITHUL PO36UMOK npozpamu «Oceima 0 cmanozo po3GUMKY» mMa HA2O0LOUWYIOMb HA 8ANCIUBOCHIT
aoanmayii Memooie HaguaHHs 8I0N0IOHO 00 MIHAUBUX NOMPEO CIYOeHMI8 Y MIPY IX NPOCYBAHHSA HA ULTIAXY HAGUAHHS.

This Personal View presents recommendations aimed at integrating planetary health into
various stages of education, which are simple but effective, and designed with teachers in training
and those who have not yet considered how to incorporate UNESCOQO's Education for Sustainable
Development into their teaching practice. However, the constantly evolving nature of the
Education for Sustainable Development programme must be recognised, and the importance of
being able to adapt teaching methods to meet the changing needs of students as they progress
through their educational journey should be highlighted. Therefore, this Personal View considers
the cognitive, social, and ethical evolution of students and offers specific recommendations for
preschool, primary, secondary, and university education levels. We recommend that educators
should focus on teaching students to critically evaluate data on sustainability and to develop
innovative solutions to environmental challenges. We also highlight the importance of
incorporating practical projects, using active methods that promote skills related to caring for the
planet, or the importance of situated learning that attends to the particularities of each context. In
this way, students can develop skills and values that contribute to a more sustainable future. The
recommendations made here aim to provide educators and researchers with simple but effective
ways to integrate planetary health into education.

In addition to highlighting the need for more active and situated education, every
educational process should be tailored to the evolutionary needs of each stage of learning.
Consequently, the priorities that a health-centred education should have in primary education are
different from in higher education. Each stage of human development has its own peculiarities and
characteristics in terms of learning. For example, young children have a greater capacity to learn
through play and exploration, whereas teenagers might benefit more from reflection and dialogue,
and university students might be more prone to learning through experience and practice.
Therefore, the integration of sustainability into education on the basis of generic educational
models should be avoided, and it would be appropriate to reference models that have been designed
on the basis of the psychoevolutionary needs of the various stages of learning. We consider it
essential to analyse these differences when designing educational processes, as this can help
maximise the learning potential of each student and enable a change in consciousness for
sustainable development. As Guzman and colleagues, report, the training of students in the field
of planetary health should begin early, but not in the same way. In this sense, during childhood
development, neurophysiological changes occur that allow for the acquisition of increasingly
complex knowledge, but at the same time, the capacity of boys and girls to obtain more learning
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is limited.9 Once content load is reached, the changes are more functional than structural, until
adolescence or adulthood is reached. It is at this moment in which there is a process of optimisation
of the functioning of the built structures, which allows for more complex learning and the
development of much deeper ideas and thoughts (eg, reasoning and critical thinking). Therefore,
considering the psychoevolutionary needs of students in their

different educational stages, we propose a series of simple recommendations for teaching
planetary health.

During the preschool stage, children are developing a basic understanding of the world
around them and the relationships between things. It is important to teach them about the
environment in a simple and playful way, focusing on the importance of caring for the planet and
the natural resources, so that environmental education in the preschool stage can be a meaningful
experience for children’s development. Participation in practical activities, such as picking up litter
in the park or planting trees, can help children develop a sense of responsibility towards the
environment and foster a cheerful outlook towards nature. Additionally, children at this stage are
very visual and tactile, so it is important to involve them in activities that allow them to have a
direct experience with nature because it can increase children’s awareness of environmental issues
and foster a greater sense of responsibility. In summary, outdoor education can help children
develop a positive attitude towards nature and foster a sense of emotional connection with the
environment. Hence, during the preschool stage, children can be taught about the importance of
caring for the planet with practical activities that involve direct experiences with nature.

As children continue to develop, they might begin to have a greater sense of responsibility
towards the environment. In fact, during the process of environmental education, early childhood
(up to the age of 8 years) has been identified as a particularly crucial time to develop environmental
literacy. Accordingly, during this stage, it might be important to teach about how biodiversity
conservation occurs and how individual actions can impact the planet. Students at this stage begin
to be more aware of the interconnectedness between living beings and their environment,
becoming more sensitive to environmental issues and how human actions can affect ecosystems
and the animals that inhabit them. In addition, it could be useful to teach about the importance of
renewable energy and how each person can contribute to a more sustainable future or to integrate
learning focused on the 3 Rs (reduce, reuse, recycle). Furthermore, children at this stage have a
greater capacity to understand abstract concepts and are more critical in their thinking. Therefore,
it is important to provide clear and accurate information about environmental challenges, while
also presenting simple actions that can potentially contribute to their solution (such as saving
water). In addition, involving them in practical projects that allow them to apply the concepts
learned and see their effects could also be considered an appropriate strategy for this stage of
development. For these reasons, the primary stage is an opportune moment to involve children in
practical projects that allow them to analyse the effects of their own actions on the environment.
And always trying to promote positive experiences in children, since enjoying natural
environments during childhood, can lead to a greater proenvironmental attitude.

As students move from primary to secondary education, they develop a deeper
understanding of environmental challenges and how human actions can affect the environment.8
This highlights the importance of teaching high-school students about pressing environmental
issues, such as climate change and environmental degradation, and how these challenges can be
addressed through sustainable solutions. Furthermore, students at this stage have a greater ability
to analyse and question information, so the development of critical thinking about environmental
issues could be addressed. This stage becomes an opportunity to initiate the development of skills
that involve informed decision making (eg, via projects, solidarity actions, problem-based
learning, and case analysis) contextualised in environmental issues. It is also important to involve
them in research and problem-solving projects in which they can apply the concepts learned and
develop skills to work collaboratively in teams. However, secondary education is a stage in which
more differences arise among adolescents in terms of sociocultural background, values, and
interests; this entails a special emphasis on adapting teaching to the needs of each educational
context. For example, it has been shown that the socioeconomic environment of young people

87



2023 MODERN EDUCATION - ACCESSIBILITY, QUALITY, RECOGNITION 2023

could be decisive, since adolescents whose parents have a high social status might be more
interested in sustainable development and environmental issues. Therefore, the secondary
education stage is especially important to teach and act on the most urgent, close, and palpable
environmental issues, delving into how these challenges could be addressed through sustainable
solutions; developing critical and research skills in students through educational projects that are
completed through a real resolution.

In previous stages, the importance of developing skills and competencies (soft skills) that
could contribute to environmental issues, environmental challenges, and the search for sustainable
solutions has been highlighted. However, during university education, learning becomes much
more technical and specialised (hard skills), which implies a teaching context with a greater
conditioning factor than previous stages, in which the curricula usually do not include specific
sustainability issues. Under this context, it should be considered the importance of teaching about
the relationship between their degree and environmental policies at national and international
levels, and how they can be applied to address environmental challenges (eg, ways to contribute
to the UN Sustainable Development Goals and their 169 specific targets). Additionally, students
at this stage have an advanced ability to analyse and question information, so it is important to
teach them to critically evaluate sustainability data and develop skills to formulate innovative
solutions to environmental challenges. This is the stage in which the teaching of environmental
policies and how they can be applied to address environmental challenges become important.
Developing critical and research skills in students through interconnected practical projects that
culminate in the solution to complex problems will also be emphasised. In this sense, volunteering
campaigns or the integration of service-learning methodologies focused on the framework of
planetary health could be suitable strategies for the university stage.

As argued, Education for Sustainable Development is a process that constantly evolves,
adapts, and changes according to students’ needs. Therefore, it is important to consider that
students’ understanding, and awareness capacity evolves as they progress in their educational
process, and their perception of ethics and social consciousness differs depending on their age and
context. Additionally, their content load and ability to understand abstract concepts will be an
essential aspect to consider when designing educational interventions. In this sense, it is essential
for teachers to adapt their teaching approach to meet the specific needs of each educational stage.
When appropriate, students should also be challenged with pedagogically sound and contextually
interesting educational interventions with support from their teacher. However, simple
recommendations can be effective, such as the integration of practical projects, promoting outdoor
education, and teaching environmental policies. Consciousness in sustainability and planetary
health not only has a positive effect on the environment but can also contribute to developing skills
and values that students will carry with them in their daily lives and in their future jobs and roles
in society. Under this approach, a series of general recommendations have been proposed that aim
to respond to each educational period based on dimensions in constant evolution, such as ethical
sense, social consciousness, content load, and abstraction level (figure). In addition to this
perspective, promoting a more sustainable and transformative education entails recalibrating our
relationship with nature, a notion briefly touched upon in our figure but worth a deeper exploration.
The human-nature disconnect poses a significant hurdle to sustainability, requiring educational
strategies that mend this bond. Methods vary with age: for younger students, sensory exploration
and direct nature interactions foster appreciation, whereas older students can delve into
ecosystems, biodiversity, and human- environmental effects. This approach surpasses mere
sustainability data transmission or innovative problemsolving promotion, nurturing a profound
understanding and sense of belonging with nature, influencing lifelong attitudes and behaviours.
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EDUCATIONAL LEADERSHIP IN THE ERA OF EDUCATION 4.0

Abstract: The present study aims to raise and highlight the skills of higher education institution (HEI) leaders
interpreted in the lens of Education 4.0 through a review of published and systematized studies. The findings indicate
that there is a lack of research on the skills of leadership in this new contemporary social context, which presents
significant disruptive changes that have a great impact on HEIs and the need to meet the new demands that arise from
these transformations.

Anomauin: Ile docriodcenns mae na memi RIOBUUMU MA GUCEIMIUMU HAGUIKU KEPIGHUKIE UUJUX
nasuanonux  saxnadie (BH3), inmepnpemosani 6 npusmy Oceima 4.0 uepes 02150 ony6nikosanux i
cucmemamuzoganux docuiovcens. Ompumani dani ceiduamy npo Gpax dOCIONCeHs HABUHOK TIOEPCMEA 6 YbOMY
HOBOMY CYUACHOMY COYIANLHOMY KOHMEKCM, SKULL NPeOCMAGIAE SHAUHI PYIIHIGHT 3MIHU, AKI MAIOMb 6eUKUT 6NIUE
Ha 6UYI HAGUATLHI 3aKTAOU MA HEOOXIOHICMb G6I0N0GIOAMU HOBUM GUMO2AM, SIKI GUHUKAIOMb Y Pe3ybmanmi yux
mpanceopmayiii.

We are currently at the beginning of the Fourth Industrial Revolution and we face a fusion
of advances in technological innovations, blurring the distinction between digital, physical and
biological spaces. There is a reality marked by disruptive changes and the great diversity of
impressive challenges accelerated even further by the COVID-19 pandemic. As the Fourth
Industrial Revolution continues to reshape the world, organizations are looking to adapt to the
rapidity of change and understanding how they must act today to remain successful in the future.
Therefore, understanding what all this means for higher education is a very complex task, as
Higher Education Institutions (HEIs) need to reflect on the opportunity to apply all this available
knowledge for the creation, facilitation and implementation of these technological innovations in
all its processes. Education 4.0 is the concept used to mark the impacts of the systematic changes
brought about by the Fourth Industrial Revolution in the educational sector in which learning can
take place anywhere, anytime. Education 4.0 assumes flexibility, agility, quality and productivity
in response to abrupt changes, as well as interventions in activities that really create value.
Strategic decisions in HEIs are necessary, which require responsive, adaptive, flexible and agile
leaders to perceive signs or opportunities. Thus, a new feature for higher education is highlighted,
which is designed with the introduction of instruments necessary for its development and induces
the improvement of the quality of services with efficiency and productive effectiveness. Guided
by new technologies, leading managers play essential roles in defining organizational strategies,
promoting a culture of innovation in response to changes. There is a positive relationship between
transformational leadership and results; teams; and innovation. Therefore, the main objective of
the present study is to raise and highlight the skills of HEI leaders interpreted in the lens of
Education 4.0 through published and systematized studies. This study answers the following
research question: The question that will define the scope of the research is: What are the most
relevant competences/abilities of the HEIs interpreted in the Education 4.0 lens? This study starts
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from a gap in the literature and presents the following contributions: (a) improving understanding
of skills through the lens of education 4.0; (b) contribute to the debate inherent to the effects of
leadership skills for higher education in HEIs based on Education 4.0; (c) advance the body of
knowledge on the skills of leaders in the field of education 4.0 in HEIs.

The main objective of the present study is to raise and highlight the skills of HEI leaders
interpreted in the lens of Education 4.0 through published and systematized studies. The research
carried out indicated that there is a lack of studies that consider the bias discussed in the present
work, namely, the skills of leadership in this new contemporary social context that presents
significant disruptive changes that generate a great impact on HEIs, with the need to meet the new
demands that arise from these transformations. Given this scenario, its importance becomes
evident in order to elucidate a new point of view for the leading managers of these institutions.
The findings point to adaptive capabilities, objectives and goals, learning, digital, social and
environmental responsibility, knowing problems, emotional intelligence, management of
stakeholder interests, institutional-legal, collaboration and management of external systemic
knowledge. The results of this research can contribute to the development of leaders in a digital
and innovative environment. In addition, this article could contribute to leaders from different
areas of knowledge. This research also advances in the body of knowledge, considering that this
subject is still little explored or unexplored. As managerial implications, leaders can drive the
transition from traditional HEIs to HEI 4.0. It is necessary to identify, develop and manage
leadership skills that generate added value to HEIs. In particular, new competency/skills-based
studies of leadership in the field of education 4.0 could focus on industry 4.0-oriented skill
modeling. As methodological limitations, this study used title, abstract and keywords to select
published articles. This may represent a limiting factor in the context of publications in the adopted
bases. Another limiting factor to be highlighted refers to the scope of the research, which is
directed to the competences/abilities of leaders addressed to HEIs in the field of education 4.0,
based on scientific publications. In future research, it would be interesting to explore an empirical
application in HEIs in Brazil and in other countries for comparability purposes.
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CENTER FOR INNOVATIVE EDUCATION+: HUMAN CAPITAL GROWTH AND
STIMULATING INNOVATIVE DEVELOPMENT

Abstract: The work shows that the creation of the "Center for Innovative Education+" is a strategic initiative
to optimize the educational system, integrate artificial intelligence and innovative teaching methods to provide a
central center for learning and development, promote a modern, adaptive educational environment with international
cooperation, with the aim increasing human capital, stimulating innovative entrepreneurship and promoting
sustainable economic growth in the city and region.

Anomauin: B pobomi nokazamno, wo cmeopenns «Llenmpy innosayiunoi oceimu+y saeiae co60io
cmpameziyny IHiyiamugy 3 Onmumizayii oceimnboi cucmemu, inmezpayii WMy4Ho20 THMeAeKmy ma IHHOBAYIHUX
MemoOié HasuanHa OJid 3aOe3neueHHs YeHMPAlbHO20 YEHMpPY HAGUAHHA MA PO3GUMKY, CHPUAHHA CYYACHOMY,
A0anmMueHOMY OCBIMHLOMY CepedosUly 3 MIHCHAPOOHUM CHIBPOOIMHUYMBOM, 3 Memoi NiO8UWEHHS TH0OCbKO20
Kanimany, Cmumynl08anHs iHHOBAYIIHO20 NIONPUCMHUYMBA MA CHPUSHHA CIMAIOMY €KOHOMIYHOMY 3DOCMAHHIO 8
Micmi ma pecioHi.

In the modern world, education is recognized as a key factor in ensuring sustainable
economic development and successful integration into the global community. Highly skilled
professionals constitute the primary resource that determines a country's competitiveness. In this
context, the establishment of the "Center for Innovative Education+" holds special significance.
Education serves as a unique driving force capable of supplying our country with highly qualified
professionals essential for the development of a modern economy and the implementation of
innovative technologies. We have a unique opportunity to create the "Center for Innovative
Education+", which will facilitate learning and development for people of all age groups,
providing them access to cutting-edge knowledge and skills.

The "Center for Innovative Education+" project represents a strategic step towards
optimizing the educational system of our city and region. By ensuring flexibility and adaptability
to future challenges, the Center will become a central forum for learning and development in all
spheres of the education system. The integration of artificial intelligence and innovative teaching
methods will not only enhance the effectiveness of the educational process but also enable the
Center to dynamically respond to the urgent needs of society and the job market. This will
empower students and citizens to receive excellent education and thrive as professionals prepared
for the challenges of the Industry 5.0 era.

Through the "Center for Innovative Education+", our city and region will gain a modern,
adaptive educational system capable of providing citizens with competitive knowledge and skills
necessary for professional and personal development in the era of new technologies and
innovations. Our educational center "Innovative Education+" will be open to broad collaboration
with universities and educational institutions in European countries. We plan to actively engage
graduates from foreign educational institutions who possess a high level of knowledge and skills,
for the purpose of knowledge exchange and joint work towards integration into the European
educational space.

This step will contribute to international recognition for our students and graduates,
opening up wide opportunities for further professional development and enhancing the prestige of
our city in international educational and professional circles. Through this initiative, we can
promote cultural and scientific exchange, as well as support the development of the educational
space in Europe. Thus, the "Center for Innovative Education+" will become not only a local
educational institution but also an international center fostering mutual understanding and
collaborative efforts towards improving the educational system both in our region and beyond.
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The establishment of the "Center for Innovative Education+" offers a range of significant
advantages for the society of our city and region. The development of human capital is a
fundamental component for ensuring sustainable economic growth. The Center will contribute to
raising the level of education and competence among the population. Highly skilled professionals,
whom we can educate and attract to work in our region, will facilitate the implementation of
advanced technologies and increase productivity.

Stimulating innovative entrepreneurship is another key benefit of the project. By
emphasizing innovation and the integration of artificial intelligence, the Center will create
favorable conditions for the development of innovative startups and technological companies. This
innovation breakthrough may lead to the creation of new jobs and support economic growth.

Economic development is an integral part of the advantages of implementing the Center.
Involving students, faculty, researchers, and staff from the Center from other cities and countries
will contribute to the development of local infrastructure. The increased demand for housing
construction, retail trade, public transportation, and other sectors of the economy will lead to
increased employment and higher tax revenues to the local budget.

Collaboration with businesses is a crucial component of the project's success. The Center
will actively collaborate with local enterprises and entrepreneurs, ensuring the adaptation of
education to the demands of the job market. Businesses will gain access to highly qualified
professionals and the opportunity to implement state-of-the-art technologies in their operations.

Enhancing the Prestige of the City and Region is an Equally Important Outcome of the
Project Implementation. The establishment of the innovative educational Center will elevate the
prestige of our city and region, making it more appealing to youth, students, and international
partners. The Center will become a symbol of modernity, development, and international
cooperation.

All of this attests to the potential of the "Innovative Education+" Center to become a key
catalyst for positive changes in our city and region. Human capital growth, stimulating innovation,
and economic development are just a few aspects that demonstrate the importance and potential
of this project. Our collective effort and dedication to the idea of "Innovative Education+" promise
to make a significant contribution to the future of education and the development of our society.

Considering all the advantages that the implementation of the "Center for Innovative
Education+" project will bring, we should also take into account the possible challenges that may
arise during its implementation.

One potential challenge is the need to ensure a high level of qualification for the teaching
staff and researchers who will work at the Center. It is important to establish a system of
continuous professional development and support for the staff, so they are always up-to-date with
the latest trends in their fields.

It is also important to consider the potential need to adapt the educational curriculum to the
rapidly changing demands of the job market and technological trends. Innovative approaches to
teaching and the implementation of artificial intelligence will require constant updates to the
content of educational programs and methodologies.

A crucial element of the project's success will be fruitful collaboration with universities
and educational institutions in Europe. It is important to facilitate an open exchange of experience
and knowledge, which will contribute to the development of international partnerships and joint
scientific research.

Finally, effective project management and financial sustainability are key aspects. It is
necessary to develop a clear mechanism for resource and financial management, as well as ensure
stable funding for the Center's urgent needs.

All of these aspects require careful planning and analysis, but together, we can make the
"Center for Innovative Education+" project a great achievement for our city and region. Our
collective effort and dedication to education will help shape a future where every citizen has the
opportunity to receive an excellent education and realize their potential in the modern world.
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ARTIFICIAL INTELLIGENCE IN EFFORTS FOR THE RECOVERY AND
DEVELOPMENT OF UKRAINE

Abstract: The work shows that Ukraine faces an important task of recovery and development in conditions
of extremely difficult challenges. Neural network technologies can play a key role in this process, solving a number
of critical tasks, such as optimizing infrastructure projects, developing and implementing innovative technologies,
attracting investments, improving people's quality of life, forecasting workforce needs, and analyzing competencies. ,
personalized learning, forecasting market trends, optimization of educational programs, individualization and
personalization, automated evaluation and reporting, improvement of teaching methods, automated creation of
educational materials, support of inclusive education.

Anomayin: B pobomi noxaszano, wo neped Ykpainoio cmoime eaxciuee 3a80anHs 6iOHOGIEHHI MA
PO3BUMKY 8 YMOBAX HAO36UHAUHO CKIAOHUX 8uKIukie. Hetipomepedicesi mexnonozii moscyms 8idiepasamu Kiyo8y
POTIb Y YbOMY NPOYECT, BUPIULYIOYU HUSKY KPUMUYHUX 3A80AHb, MAKUX AK ONMUMI3AYIA IHQpacmpyKmypHux npoexmis,
PO3POOKA Ma 8NPOBAONHCEHHS IHHOBAYTUHUX MEXHOLO02IH, 3ANYYeHH s IH8eCMUYIll, NOKPAWEHHsL IKOCMI HCumms iooetl,
NPO2HO3Y8AHHA Nomped y poboUill CUli, AHANI3 KOMIEeMeHYIU. , NepCOHANI308aHe HABUAHHS, NPOSHO3YBAHHSA PUHKOBUX
meHOeHYill, ONMuUMI3ayisi OCBIMHIX Npozpam, IHOUIoyanizayis ma nepcoHanizayis, agmomamu3o8ane OYiHIOBAHHs
ma 36iMHICMb, B00CKOHANEHHS MemoOi6 HAGUAHHSA, ABMOMAMU308AHE CMEOPEHHS HABYUANbHUX Mamepianie,
niompumKa iHKI03UGHOT 0CGImu.

Ukraine faces the important task of recovery and development in the face of extraordinarily
complex challenges. The country's restoration requires significant resources, which, unfortunately,
are limited. Forecasting potential reparations from the aggressor country proves to be a complex
task that requires time. However, alternative sources of funding, such as assistance from Western
countries and private investors, can be considered. It is crucial to convince these stakeholders that
their investments will be used efficiently and transparently. Additionally, guarantees need to be
provided regarding the protection of investments from potential risks.

In addition to the financial aspect, it is also important to actively work on the restoration
of territories and facilitate the return of people to normal life. This is extremely important for the
revival of society. One of the key directions is the development of a strategy for the recovery of
regions and territorial communities. It is important to have a clear vision of why this is important,
especially for regions like Donetsk Oblast, which remain under threat. This can be achieved
through comprehensive data analysis and infrastructure planning.

In this process, neural network technologies can become a crucial tool to support Ukraine's
recovery and development. They can assist in complex analytical calculations and the construction
of models for territorial development strategies. However, for this, they require access to diverse
sources of data, including private ones. Thus, artificial intelligence can become a vital tool in
supporting Ukraine's recovery and strengthening its position.

Neural network technologies can play a pivotal role in Ukraine's recovery and development
after the war. They have the potential to address a range of critical tasks:

1. Optimization of infrastructure projects: Neural network technologies can be used to
analyze large volumes of data to determine the most effective locations for the construction
of infrastructure objects, such as roads, bridges, and others.

2. Development and implementation of innovative technologies: Neural networks can assist
in the development of new technologies that contribute to Ukraine's economic stability and
development.

3. Attracting investments: They can be used to create an attractive environment for
investments, creating new business opportunities and improving the quality of life.
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4. Improving the quality of life for people: Neural network technologies can be used to
enhance education, healthcare, employment, and transportation infrastructure.

5. Forecasting workforce needs: By analyzing economic and social data, neural networks can
predict labor force needs at various levels.

6. Competency analysis: Neural networks can analyze skills and experience of individuals to
identify their competencies.

7. Personalized training: They can develop individualized training programs, taking into
account each student's skills and abilities.

8. Market trends forecasting: By analyzing labor market data, neural networks can anticipate
future trends.

9. Optimization of educational programs: They can analyze the effectiveness of educational
programs and materials.

10. Individualization and personalization: Neural networks can adapt educational material to
the needs of each student.

11. Automated assessment and reporting: They can analyze students' responses to assess their
level of understanding.

12. Improving teaching methods: Neural networks can analyze the effectiveness of different
teaching methods.

13. Automated creation of educational materials: They can generate educational content,
taking into account the needs of students.

14. Support for inclusive education: By helping teachers adapt education for students with
different educational needs, neural networks provide more accessible learning.

Overall, neural network technologies have the potential to open up numerous perspectives for
supporting the recovery and development of Ukraine. However, their implementation will require
significant investments and qualified personnel for the successful realization of these potential
advantages. Neural technologies have the potential to transform civic life by contributing to
increased levels of civic engagement and the involvement of people in the political process, as
well as the creation of more effective and accountable governing bodies. Let's provide specific
examples:

1. Creating platforms for civic engagement: Neural technologies can be used to develop
platforms that facilitate communication, idea exchange, and coordination of citizens'
actions. For instance, they can help identify interested individuals and promote their
interaction.

2. Improving access to information: The application of neural technologies can streamline
citizens' access to information about issues that concern them. For example, analytical
models can identify current issues and trends.

3. Engaging people in the political process: Neural technologies can be employed to activate
citizens' participation in political life. For instance, they can assist in creating personalized
messages that encourage people to participate in political initiatives.

4. Establishing more efficient and accountable governing bodies: Neural technologies can be
used to enhance the efficiency and accountability of governing bodies. For example,
analytical models can identify effective government policy programs.

To achieve success in implementing neural network technologies, it is necessary to focus the
scientific potential on creating open-source neural network models to address the mentioned tasks
and to provide ongoing support to users of these artificial intelligence tools. This is a task of
national importance, and its resolution requires immediate action.
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EFFECTIVENESS, CHALLENGES AND CONCERNS OF USING CHATGPT IN
HIGHER EDUCATION

Abstract: ChatGPT, an Al assistant chatbot released by OpenAl in November 2022, has received significant
public attention from professionals, students, policymakers, and experts in the field of higher education. ChatGPT
uses Al and Natural Language Processing (NLP) to respond to user input queries and generate answers that are
human-like. It has drawn international interest because of its efficacy in generating answers that are cogent, orderly
and instructive. However, ChatGPT has also raised fresh difficulties and risks for education. There are concerns
regarding the potential misuse of Al Generated Content (AIGC), as it could be employed to generate academic tests
and assignments for students and provide tailored responses to coursework questions and assessments. As a result, a
number of institutions have forbidden students from using ChatGPT.

Anomayia: ChatGPT, uam-6om-nomiunuk LI, eunywenuti OpenAl y aucmonaoi 2022 poxy, npueephys
BHAYHY Y8A2Y 2POMAICLKOCI npopecionanis, cnmyoenmis, noaimuxie ma excnepmie y cpepi suwoi ocgimu. ChatGPT
BUKOPUCMOBYE WmMYYHULL iHmenekm i 06pooKy npupoonoi mosu (NLP), wob ionogioamu Ha 6sedeHi Kopucmysauem
3anumu ma eexmepygamu GiOno0Gioi, cxodci Ha n0OuHy. Bona euxnuxana mixchapoowuil inmepec uepe3 c80io
ehekmusHicmy y CMBOPeHHi NepeKoHIUBUX, YNOPAOKO8aHUX i noguanvHux sionosioeti. Oonax ChatGPT makooic
CHpUYUNUE HOGI MPYOHOWT Ma pusuky 01 oceimu. € 3aHeNOKOCHHA WO0OO MOINCIUBO2O 3NI08ICUBAHHS EMICINOM,
cmeopenum wmyunum inmearexmom (AIGC), ockinbku 6in Modice GUKOPUCTNOBYBAMUCA Ol CMBOPEHHS AKAOEMIYHUX
mecmié i 3a80amb 0Nl CMYOeHmie i HAOauHsA [HOUGIOYANbHUX GIONOGidell HA NUMAHHA Kypcoeoi pobomu ma
oyinIo8anHs. Y pe3ynbmami HU3KAa HA84anbHUX 3aK1adie 3aboponuna cmyoenmam suxopucmogysamu ChatGPT.

Acrtificial Intelligence (Al) is becoming increasingly prevalent in various sectors, including
higher education. Al applications are becoming crucial for colleges and universities, whether it be
for personalised learning, computerised assessment, smart educational systems, or supporting
teaching staff. They offer support that results in reduced expenses and enhanced learning results.
Chatbots are Al-powered software applications that can mimic human conversational interactions.
They function by assessing a conversation's context and coming up with answers they think are
appropriate. They can answer a variety of problems since they have been taught using large
linguistic datasets. A wide range of educational organisations, from elementary and secondary
schools to universities and professional development programmes, can benefit from using chatbots
such as ChatGPT and Google Bard. Their capacity to provide personalised education is one of
their strongest points.

This article addresses ChatGPT, an Al assistant chatbot, released by OpenAl, that has
received significant public attention since its introduction in November 2022 - amongst
professionals, students, policymakers, and experts in the field of higher education. With both hope
and prudence, there is still an open debate on the role of Al technologies and their appropriateness
in education, and their influence on learning, students’ development, evaluation and assessment,
and certification, especially in human-led teaching. Whilst some educators and practitioners see
opportunities that tools such as ChatGPT can facilitate learning and development and have been
calling for regulation, others see threats for the core mission of education: development and
training to acquire knowledge and problem solving skills that could be applicable in a wide range
of domains and time varying contexts, fairness in assessment, certification and meaningfulness of
the education awards, and making inequality in education worse. Despite the technology divide,
ChatGPT has seen the greatest consumer growth since its introduction and currently supports
more than 100 million active users.
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ChatGPT uses Al and Natural Language Processing (NLP) to respond to user input queries
and generate answers that are human-like. It has drawn international interest because of its efficacy
in generating answers that are cogent, orderly and instructive. Notwithstanding its popularity,
ChatGPT has created fresh difficulties and risks for education. There are concerns regarding the
potential misuse of Al Generated Content (AIGC), as it could be employed to generate academic
tests and assignments for students and provide tailored responses to coursework questions and
assessments. As a result, a number of institutions have forbidden students from using ChatGPT -
including a ban within an entire country. Researchers have examined the effects of ChatGPT on
learning and found that teachers were worried about using it in the classroom. They voiced
concerns that since ChatGPT can quickly produce appropriate content, learners may utilise it for
outsourcing their assignments. Further, a number of issues have been identified, including copied
content, wrong replies and improper referencing (or no referencing at all). Hence, it is crucial to
carefully examine the impact of ChatGPT-assisted education to fully leverage its benefits while
mitigating any drawbacks. This is not a new phenomenon, as the launch of search engines led to
similar types of concerns. However, with a search engine, a content user can cross reference
specific URLs that have been used to achieve a particular outcome. In ChatGPT no specific
references or URLSs are included in the generated text. Fig. 1 shows the benefits of ChatGPT to a
diverse companies, software developers, and end users within the education sector.

As an initial foundation for developing course syllabi, instructional resources, and
evaluation activities, ChatGPT might be a useful tool for educators. However, there are issues that
need to be resolved about the produced content's authenticity. A potential fix might be to build
training materials for course-specific bots using ChatGPT. For instance, utilising ChatGPT to
support students' acquisition of the English language via taking the role of a “native-speaker” the
student can converse with. After making sure the materials are accurate, teachers may ask
ChatGPT to transform them into a layout compatible with Al-based chatbots, giving students a
customised and engaging learning experience. Additionally, ChatGPT can improve techniques for
active learning. By way of illustration, flipped education can be employed, in which learners are
expected to read material before classes. This kind of education can allow for more participatory
learning activities, including group discussions during class time. Nevertheless, in traditional
flipped classrooms, students can struggle with pre-class learning. This problem was made clear
during the COVID-19 pandemic, when entirely online education resulted in subpar participation
in the classroom and disinterest in peer sharing. ChatGPT, as a virtual instructor, may help learners
with their web-based independent research by responding to their inquiries and can improve
collaboration by offering suggestions for a debate framework and giving immediate response.

Researchers claim that there are issues with ChatGPT's reliability and precision that make
it difficult to employ in educational settings. ChatGPT could be biased or inaccurate because it
was trained on such a big amount of data. Further, bias may result from using studies that were
predominantly done in nations with high income or controversial books that did not appeal to
everyone. Moreover, ChatGPT has little information and has not (yet) been fully upgraded with
information after 2021. Thus, especially for specific topics and current events, its comments could
not be precise, dependable, or even outdated. Additionally, ChatGPT may produce inaccurate or
incorrect data. For learners who depend on ChatGPT, any inaccuracies would not only disrupt the
learning process but could also jeopardise the integrity and credibility of the educational
experience, thus breaking the trust-bond that is fundamental to effective education.

The issue of Al-generated content being passed for original student work has grown
significantly. Investigations show that ChatGPT can get past the usual plagiarism detection tools
such as Turnitin by producing information that appears to be unique. Students who utilised
ChatGPT were more likely to plagiarise than those who did not, according to the literature. This
is a serious challenge to academic credibility and validity and fair assessment of student learning.
Even where use of ChatGPT is permitted within assessment, learners who utilise it have an unfair
edge over other learners who have no opportunity to do so. More significantly, while using
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ChatGPT, teachers may be less able to assess how students perform with accuracy, which makes
it challenging to monitor students' learning issues.

It is crucial to recognise the risks chatbots may bring in the context of digital destitution
and the technological divide, despite the fact that they have the ability to improve education.
Chatbots and other technological resources for learning could not be available for learners who do
not have the ability to utilise a stable Internet connection or do not have the materials necessary to
engage in virtual classes. To combat this, learning institutions need to take preventative steps to
guarantee that all learners have equitable access to digital tools like chatbots. In addition, it might
be difficult to get learners to see that every individual has the same opportunity to utilise
technology which they have. Teachers may play an important role in spreading this comprehension
by including discussions of digital inequality and the need for universal access in their curricula.
Finally, colleges and universities can partner with local groups that help learners who need
assistance by providing them with Internet connectivity or laptops to use for free.

This study brought to light ChatGPT's lack of consistency across many topic areas and its
possible advantages when acting as an Internet-based tutor to learners and an assistance for
lecturers. Nonetheless, its usage creates a number of issues, including the production of false or
inaccurate material and the danger it brings to academic credibility. Since ChatGPT was trained
on quite a massive quantity of data, it raises serious ethical concerns that it may be prejudiced or
erroneous. This not only compromises the quality of the education, but it can cast doubt on the
reliability of the data used to train the system. The results of this research demand that schools and
institutions change their standards and procedures for preventing plagiarism right now, while
moving to update their learning and evaluation methods to include rather than being apprehensive
to Al. Teachers should receive training on how to utilise ChatGPT efficiently and spot plagiarism
in homework. Learners must also be made aware of ChatGPT's capabilities, restrictions, and
possible impact on their educational credibility. In this respect, calls to regulate ChatGPT's use
need to be considered seriously not only to mitigate the risks but also to help all stakeholders
prepare as necessary.
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A NEW MECHANISM FOR EVALUATING THE INNOVATIVE ABILITY OF
COLLEGE STUDENTS

Abstract: This study explores a new mechanism for maker education and teaching based on research on
students' core literacy and the essence of maker education. An evaluation model of college students' maker ability is
established, and an improved particle swarm optimization (IPSO) algorithm is introduced into the backpropagation
(BP) neural network to improve the accuracy and speed of the evaluation of students’ innovation ability. Experimental
verification is conducted, and the results show that the IPSO-BP neural network model has the highest accuracy rate,
reaching 4.43%. The study also discusses the research status of maker education and the challenges in the practice
of maker education. It proposes a new talent training mechanism from the perspective of maker education and explores
the essential emergency measures to the talent training mechanism in the process of rapid development of maker
education.

Anomauin: Y yvomy 0ocaiodicenni 00Caiod’CcyemupCs HOBUN MEXAHIZM HAGYAHHS A BUKIAOAHHS TNEOPYIE Ha
OCHOBI 00CTIOIHCEHHSI OCHOBHOI 2PAMOMHOCMI YUHI8 MA CYMHOCIE HABYAHH MBOPYie. Bcmanogneno mMooens oyiHKu
30amHOCMI CMYOeHmi8 KOe0dicy CMeopreamu, d 600CKOHANEHUL areopumm onmumizayii poie yacmunox (IPSO)
66€0€HO 8 HEUPOHHY Mepedcy 360pomno2o nowiuperus (BP), wob nidguwumu mounicmsv i wuoKicme OYIiHKU
iHHoBayiHOI 30amHocmi cmydenmis. IIposedeHo eKcnepumenmanbHy NepesipKy, pe3yibmamu Kol noKazanu, wo
MoOdenv HeuponHoi mepeoici IPSO-BP mae natiguwyuti noKazHux moyrocmi, saxuil oocseae 4,43%. YV oocniocenni
Maxoxic 002080PIOEMbC CMAMYC 00CAIONHCEHHS BUPOOHUKIE 0C8IMU A BUKTUKY 8 NPAKMUyi 8UpoOHUKie ocgimu. Y
Hill NDONOHYEMbCA HOBUL MEXAHIZM HABYAHHS MATAHMIB 3 MOYKU 30PY 0CEIMU MALICMPIE | 00CAIOHNCYIOMbCI 8AHNCUE]
HA036UYALIHT 3aX00U WOO0 MEXAHI3MY HABYAHHS MANAHMIB Y NPOYeCi WBUOK020 PO3BUMKY OCEIMU MAUCMPIE.

In this study, a path to improving students’ core literacy is explored, and a new mechanism
is developed for maker education and teaching based on research on students’ core literacy and
the essence of maker education. An evaluation model of college students’ maker ability is
established, and an improved particle swarm optimisation (IPSO) algorithm is introduced into the
backpropagation (BP) neural network to improve the accuracy and speed of the evaluation of
students’ innovation ability. Finally, experimental verification is conducted. The results indicate
that most students significantly improved their memory and understanding of knowledge, principle
exploration and attitude formation after practising the core literacy training method. For an
innovation ability evaluation dataset, the accuracy rate of the BP neural network model reached
76.42%. The prediction accuracy rate of the PSO-BP network designed above was 86.76%. The
IPSO-BP neural network model had the highest accuracy rate, reaching 4.43%. Evidently, the
combination of a talent training mechanism for maker education and information technology can
improve the evaluation efficiency of students’ abilities.

Maker education emerged in the United States. This educational model emphasises the
training of hands-on ability and the integration of theory with practice. In other words, students
can change from having passive acceptance of knowledge to engaging in active exploration, in-
depth study, spontaneous learning and the encour-agement of innovation through interdisciplinary
hands-on creation to solve practical problems in life and improve students’ learning ability. This
study examines the connotation of maker education and its impact on students, discusses the
research status of maker education, proposes a maker education mechanism based on students’
core literacy and uses a neural network model to evaluate the innovation ability of college students
in maker education. The study further proves that the IPSO-BP network algorithm model has fast
conver-gence speed and high accuracy. The model does not need the error function to be derivable
and has wide applicability based on the adaptive function to search for the optimal value. However,
the research still has some shortcomings. The algorithm has some uncer-tainties, such as
inadequate stability and accuracy and a limited num-ber of samples. The model and method need
further case analysis to find problems in practical application. Therefore, future work will improve
the algorithm by addressing some uncertainties. In addition, sufficient experimental data must be
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collected, and repeated attempts must be made to reach the optimal conclusion.

The rapid development of maker education in colleges and uni-versities has won a lot of
praise. The emergence of this phenomenon is largely a result of high-quality maker teachers and a
proper talent training mechanism. Maker education requires an excellent team of teachers.
Currently, most teachers engaged in maker education are information technology teachers. They
have strong sensitivity and application ability to advanced technology. Moreover, they can pro-
vide students with professional guidance in software and hardware technology, advanced
programming, electronic equipment, etc.; however, this support is far from sufficient. Makerspaces
are entering schools and communities and transforming teachers and students into mak-ers.
Makerspaces in colleges and universities encourage hands-on learning, experimentation and
collaboration amongst parents and children. It requires teachers and students to have high physical
strength, intelligence and perseverance. In the process of students’ maker learning, teachers should
give guidance in knowledge, technology, psychology and other aspects. In addition to the
necessary teaching ability of teachers, maker education also requires teachers to have the ability
to master multidisciplinary knowledge and have outstanding inspiration and guidance abilities.
The multicourse integration of maker education has brought considerable challenges to the vast
majority of teachers in traditional disciplines. Thus, new talent training mechanisms must be
explored to address this challenge. Innovation is the core driving force of national devel-opment.
Thus, cultivating innovative talent is a critical task of education worldwide. Amidst this situation,
maker education has emerged as a new educational model for cultivating various innovative
talents. Therefore, this work explores a new talent training model from the maker education
perspective.

Maker education activities meet the training requirements of innovative talent. They can
create a good environment for students to think independently, explore freely, innovate, stimulate
curiosity and foster innovative thinking. Thus, they are an important channel to acquire tacit
knowledge. Maker education is a form of education that integrates innovative manufacturing and
learning. From the standpoint of its theoretical foundation, technical support and activity methods,
it is a hybrid educational approach. Consequently, the following issues have arisen in the practice
of maker education. The development of maker education activities is intended to foster the
innovative and creative abilities of students. Acquiring invisible knowledge has been limited due
to differences in funds, teachers, science and tech-nology and the development level of maker
education in different schools. Maker education is a viral way to transform declarative knowledge
into procedural knowledge. It integrates the five modules of science, technology, engineering, art
and mathematics, thus allow-ing students to learn, grow in a comprehensive knowledge base, have
fun and discover their own strengths. Hence, we should cultivate divergent thinking and improve
the art of logic and thinking through extensive liberal arts knowledge. Maker education is a
comprehensive enlight-enment education. In maker education, students can explore innovative
thinking and hands-on creativity to a great extent through extensive search, skills training and
creative challenges in the practice of various projects in various disciplines; at the same time,
students develop social skills and qualities. Therefore, maker education is equivalent to a catalyst
to stimulate children’s creativity and innova-tive spirit. It is a supplement to traditional education
and teaching. It can change the old learning mode, reduce the lack of students’ personalised
development caused by standardised teaching and examination and subsequently stimulate
children’s creativity and innovative spirit. Therefore, exploring a reliable and efficient talent
training mechanism from the perspective of maker education will help promote talent training in
China to new heights. The status survey shows ample research on maker education and the
corresponding research results. Such studies include the relationship between maker education,
students’ hands-on exploration and innovative thinking and the advantages of maker education
implementation. However, few efforts have been made in the talent training mechanism.
Integrating maker education into the talent training mechanism of colleges and universities is
imperative. Therefore, this study explores the essential emergency measures to the talent training

99



2023 MODERN EDUCATION - ACCESSIBILITY, QUALITY, RECOGNITION 2023

mechanism in the process of rapid development of maker education.

This work conducts literature research and model construction to investigate the current
situation of talent training in colleges and universities. The main contributions and innovations of
this study lie in the following aspects. A maker education teaching mechanism is established with
students’ core qualities as the core. The improved particle swarm optimisation (IPSO) algorithm
is used to optimise the artificial intelligence (Al)-based back propagation (BP) neural network.
The particle velocity and position vector are combined with the weight threshold to calculate the
optimal weight and threshold when the error meets the requirements. The innovation ability of
college students in maker education is evaluated. This study can provide new research ideas for
the talent training mechanism of maker education.
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TRANSFORMING HIGHER EDUCATION WITH CHATGPT

Abstract: ChatGPT has rich potential to transform higher education, but it also raises new challenges for
student learning, higher education curricula and assessment, and technology development. This paper conceptualizes
ChatGPT as a student-driven innovation that can empower students and enhance their educational experiences and
resources. However, it also argues that collaborative efforts are needed to address the new and emerging challenges,
and that educational research and theories need to be updated to reflect the changing role and position of Al in
education.

Anomayin: ChatGPT mae 6azamuti nomenyian 01s mpauncgopmayii euwjoi oceimu, aie 6iH MAaKoxtc
CMBOPIOE HOBI BUKAUKYU OJ1 HABYAHHS CIYOEHMIB, HAGUANLHUX NPOSPAM MA OYIHIOBANHSA UWOL OCEIMU A PO3GUMKY
mexuonoziu. ¥ ybomy ookymenmi ChatGPT xonyenmyanizyemscs Ax iHHO8AYIA, KEPOBAHA CINYOEHMAMU, KA MOCe
PO3WUPUMU MONCIUBOCME CINYOeHmMI8 | NOKpawumu ixuill oceimmitl 0ocsio i pecypcu. [Ipome 6 Hbomy makooic
CMBEPOAHCYEMbCA, WO 018 BUPTULEHHS HOBUX BUKIUKIB, WO BUHUKAIOMb, NOMPIOHI CRINbHI 3YCULIA, 4 O0CTIONCEHHs ma
meopii  eany3i oceimu He0OXiOHO OHOB8UmMU, WD 8I00Opazumu MiHAUBY poab i nosuyiio LI é oceimi.

Higher education is poised at the precipice of the changes and challenges brought about by
ChatGPT. This paper addresses some of the most fundamental questions about the role, position,
and implications of ChatGPT and generative artificial intelligence (Al) tools amidst the evolving
landscape of higher education and modern society. By linking technological affordances with
educational needs, we conceptualize ChatGPT as a student-driven innovation with rich potential
to empower students and enhance their educational experiences and resources. However, this
empowerment comes at a price. It requires collaborative efforts among the stakeholders to address
the new and emerging challenges regarding student training, higher education curricula and
assessment, and technology development and governance. It also implies new directions for
educational research and theories.

Since the launch of ChatGPT in December 2022, it has attracted wide attention and
discussion in higher education. Conflicting voices about its impact and value have emerged from
various perspectives. While some stakeholders emphasize the potential benefits of artificial
intelligence (Al) tools for enhancing learning experiences, others raise concerns about their
potential drawbacks and unintended consequences. Addressing these conflicting viewpoints
requires a balanced understanding of technological affordances and educational needs. In this
position paper, we adopt a bottom-up approach to conceptualize ChatGPT as a student-driven
technology that could be leveraged as an enabler to support student learning and transform higher
education. Considering ChatGPT’s affordances, we further specify its impacts on and implications
for student learning, higher education curricula and assessment, and technology development. We
then conclude by discussing new directions for educational research and theory.

Although ChatGPT has rich potential, this potential will not be actualized naturally or
automatically. Higher education stakeholders need to be prepared for informed and responsible
adaptation of ChatGPT. We argue that this preparation can start by shifting our perspective on and
approach to Al. This shift in perspective is rooted in the interactive and adaptive relationship
between humans and Al; that is, Al is no longer a passive, static tool that is simply manipulated
by students but an active participant that significantly shapes students’ learning experience. The
changing role and position of Al implies new directions for research and theories.

Human adoption of and adaptation to ChatGPT indicates a shift in conceptualizing the
human-technology relationship when researching education technology. During its initial stage,
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research on education technology focused on observing changes in teaching and learning by
comparing face-to-face and online or hybrid settings. As technology became more interactive and
powerful, however, the focus shifted toward understanding the role and affordances of technology
in promoting meaningful learning as well as studying our interactions with the technologies
themselves. More recently, due to the advent of Al and personized algorithms, an emerging theme
is overcoming the traditional one-size-fits-all approach and adapting to the needs of individual
learners. This theme is also reinforced by mobile and social media, as teenagers and young adults
have changed their behaviors, habits, and practices to accommodate and take advantage of
technology. Empirical evidence shows a tendency to treat Al as if it is an autonomous social actor.

This evolving research agenda implies a transition from technology-based learning to

learning with technology. As for ChatGPT, learning with Al has become more salient than ever,

especially considering the significant role of prompts in eliciting quality outputs from ChatGPT.
Prompts refer to the input text or message provided by the user in ChatGPT, and they act as a cue
or instructions to guide the model to generate responses. That is, the quality of ChatGPT’s output
is largely influenced by the quality of students’ prompts. As such, to unleash the full capability of

ChatGPT, students need to understand how to write effective prompts and adapt their prompting

practices in alignment with the working mechanisms of GPT models. In this process, human-Al
interactions are no longer one-way interactions from questions to answers but a negotiation process
in which both parties (humans and Al) constantly observe each other’s output and adjust their
input accordingly. In this regard, ChatGPT and Al- driven tools have transcended their traditional
role as mere instruments and evolved into active participants that co-shape educational experiences
with students.

For students, learning with Al is a learning task in itself. Students often experience a
learning curve as they gain more proficiency and efficiency with technological tools over time.
From our preliminary observations, students’ learning curve with ChatGPT can be represented in
two interdependent dimensions, as shown in Figure 2. Learning to use ChatGPT, as represented
by the red line, refers to general methods for operating the tool. As the user interface is
straightforward and intuitive, it is generally not difficult for most students. However, learning to
learn with ChatGPT implies more effort beyond operations, as it requires students to frame
appropriate prompts and questioning strategies and to understand the capacity and limitations of
this Al tool. Most likely, this is not a linear process but an iterative and recursive one in which
students explore, experiment with, and identity effective (or not) strategies that can elicit desired
outputs and fulfill their personal goals. This process might not be smooth but full of setbacks and
stagnation, as students need to test worst or best practices for interacting with GPT models, adjust
their expectations of the level of assistance from ChatGPT, and improve their own capacity as self-
regulated and self- motivated learners.

The mutually adaptive relationship between humans and Al implies that more research is
needed to investigate the processes and patterns of student-Al interactions. As Al tools are
increasingly integrated into students’ everyday lives, it is especially crucial to gain more insight
into how students interact with Al and their interactional styles, patterns, and preferences. This
research can provide valuable insight into students’ behaviors, cognitive processes, and emotions
when interacting with Al, greatly enhancing the knowledge and theory of learning sciences and
technology. Moreover, interdisciplinary research collaboration between learning scientists,
computer scientists, psychologists, and other experts is needed. Such interdisciplinary research can
further advance the theoretical knowledge and empirical foundations in this field and inform the
design and development of Al-driven educational systems. Against the multifaceted and
cumulative impacts of ChatGPT, students are positioned at the frontier of coping with changes and
challenges. On the one hand, the student-driven nature of ChatGPT expects students to take a
leading, autonomous role in actively managing their learning and inquiries with Al. On the other
hand, students who lack the relevant competencies to manage their learning with Al are likely to
be disempowered by the technology’s adoption. The double-edged effect of ChatGPT has led to
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the proposal of new expectations and requirements for students’ competencies to survive and
thrive in this rapidly evolving educational and social landscape.

As the nexus between Al and education continues to expand, it is incumbent upon academic
institutions, educators, and policymakers to foster collaboration, devise comprehensive efforts,
and address potential risks and unintended consequences. As the ethical concerns of ChatGPT

have continued to grow, higher education institutions have a responsibility to ensure
accountability, transparency, and supervision in the development and deployment of Al systems.

The advent of ChatGPT and generative Al tools has significant implications for academic
integrity in HE. Al tools like ChatGPT can generate high-quality content quickly, which may tempt

students to plagiarize or cheat on assignments, papers, and exams. Such practices undermine the

learning process and erode academic integrity, potentially leading to a decline in academic
standards. Plagiarism detection software must advance to effectively identify instances of
plagiarism, academic dishonesty, or unauthorized use of intellectual property in written work.
However, plagiarism detection tools alone cannot solve the issue of academic dishonesty.
Educators, institutions, and students must work together to foster a culture of integrity and ethical
responsibility that discourages plagiarism and promotes genuine learning.

Additionally, over-reliance on Al in ideation and writing can hinder students from
engaging deeply with the subject matter and exercising their own thinking and problem-solving
abilities. Students may become accustomed to seeking quick answers from Al systems instead of
working through challenges independently or collaboratively, which will eventually lead to the
erosion of creativity and originality. To mitigate these potential risks, clear policies and guidance
should be developed to guide the adoption of ChatGPT and generative Al tools in courses and
programs. These policies should provide a framework specifying the acceptable and unacceptable
uses of Al tools as well as the protocols for reporting Al usage in a transparent and accountable
manner.

To maintain academic integrity, teachers will need to adapt their assessment methods and
design appropriate assessment tasks accordingly. This requirement for teachers highlights the
necessity of continuous professional development to improve their assessment literacy.
Assessment literacy refers to the knowledge and skills teachers possess regarding the design,
implementation, interpretation, and use of assessments to evaluate student learning. With the
emergence of Al tools, teachers must adapt their assessment designs to focus on critical thinking,
problem solving, and creativity rather than simply memorizing, recalling, and applying content
knowledge. This requires an understanding of how to create valid, reliable, and relevant
assessment tasks that provide explicit evidence about student development and performance while
minimizing the chances of using Al-generated content dishonestly. Another aspect of assessment
literacy is teaching students about the importance of academic integrity and ethical behavior in
terms of ChatGPT and generative Al tools. To effectively communicate the consequences of
academic dishonesty to students, teachers must first be equipped with the knowledge and skills to
do so.

So far, GPT models have been developed for general purposes with training data from
diverse sources, and their performance may vary depending on the specific domain or topic. Their
accuracy and depth of knowledge are subject to the quality and breadth of the training data they
have been exposed to. As such, they may not always be as proficient or accurate in highly
specialized or niche domains compared to a dedicated domain-specific Al tool. To address this
issue, extensive efforts are needed to fine-tune GPT models for domain-specific use in educational
contexts. Fine-tuning involves training the pre-trained model on a smaller dataset that is specific
to an educational field or subject matter. This process helps the language model become more
proficient, knowledgeable, and sensitive in a specific domain while improving its performance and
relevance for the target subjects, students, and learning environments.

As for ChatGPT, the conversation style and strategies should also be redesigned in
alignment with educational values and purposes. The current communication between ChatGPT
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and users is primarily represented in an ask-and-answer flow in which ChatGPT directly delivers
answers in a way that satisfies users. This communicative style may be problematic for education,
as learning is mostly an iterative and recursive process of sense making and meaning making by
students. This process can be full of exploration, confusion, and frustration, in which students
make mistakes and then learn from those mistakes. Such exploratory processes are necessary for
students to foster authentic, in-depth engagement with the subject matter and to construct their
understanding of the intended knowledge. Therefore, a specifically tailored communicative style
is needed to align ChatGPT with educational values and purposes. The communicative style can
reference teachers’ effective discursive strategies, such as modelling, scaffolding, and
encouragement, to create a supportive and non-judgmental learning environment for student
exploration and meaning making.

Existing education practices often focus on equipping students with established knowledge
and skills while leaving them less prepared to deal with unknowns and uncertainties in the real
world. This educational model is greatly challenged by ChatGPT and large language models that
can easily retrieve information and cope with standardized assessments from massive training data.
As such, more emphasis should be placed on students’ competencies and preparation for the
complexity and ambiguity of the real world. This requires comprehensive curricula and
pedagogical changes that not only impart subject-specific expertise but also cultivate whole-
person development. The cultivation of certain personality traits, such as grit, perseverance, and
resistance, should be especially prioritized. These attributes serve as indispensable components of
a well-rounded person, fostering students’ capacity to adapt and persist in the face of unforeseen
challenges.

To this end, comprehensive curricula and pedagogical changes are needed to equip students
with the aforementioned competencies. Specifically, authentic, interdisciplinary approaches to
education should be championed to help students synthesize training across diverse domains.
Experiential and project-based learning opportunities can be integrated into the educational
framework to contextualize student development in real-world contexts. Moreover, joint efforts
between academic institutions and external organizations, such as businesses, non-profit
organizations, and governmental agencies, can provide students with opportunities for internships,
externships, or service-learning projects. External organizations can also offer mentorship
programs or workshops, connecting students with professionals who can act as role models. These
experiences can expose students to diverse perspectives and cultivate their personal and
professional competencies, thus preparing students for an increasingly complex and uncertain
world.

It is arguable that we are at the dawn of greater changes. As ChatGPT and generative Al
tools have continued to advance and diffuse, the impact of these technologies is multifaceted and
far reaching, with implications yet to be fully understood. It is hoped that this article will spark
further conversation and exchange on the topics discussed. As we continue to grapple with the
rapid development of these technologies, it is critical that we remain open and adaptive to new
ideas and perspectives as well as steadfast in our commitment to creating a better future for all.
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THE DEVELOPMENT OF POSTGRADUATE EDUCATION AND HIGH-QUALITY
ECONOMIC GROWTH IN CHINA

Abstract: This paper investigates the coordinated development of postgraduate education and high-quality
economic development in China's 30 provinces from 2009 to 2021. It finds that the eastern region has a higher level
of coordinated development than the western region, and the level of synergistic development is low, but it is gradually
improving. The paper proposes three suggestions for promoting the coordinated development of postgraduate
education and high-quality economic development in China.

Anomauin: YV yiti cmammi 00CHIONCYEMBCA CKOOPOUHOBAHULL PO3GUMOK NICAAOUNIOMHOI oceimu ma
sucokosxichutl ekonomiunuu pozeumox y 30 nposinyisx Kumaio 3 2009 no 2021 pp. Bcmanosneno, uwjo cxionuii pe2ion
Mae suwuil pigeHb CKOOPOUHOBAHO20 PO3GUMKY, HIJIC 3AXIOHUL, 4 MAKONC PIBEHb CUHEP2IYHO20 PO3GUMKY. € HUZbKUM,
ane nocmyno8o NOKpauwyemuvcsi. JJokymenn nponoHye mpu nponosuyii wjo0o CRpusiiisi CKOOPOUHOBAHOMY PO3GUMK)
niCIAOUNIOMHOL 0C8IMU MA BUCOKOAKICHO20 eKOHOMIYHO020 po3sumky ¢ Kumai.

To promote the coordinated development of high quality postgraduate education and
economy is the realization of all-round construction of the socialist modernization of China
power.Based on the panel data of 30 provinces in China from 2009 to 2021, this paper constructs
the index of graduate education and high-quality economic development respectively, and
analyzes it by coupling coordination model, kernel density estimation and spatial Markov chain
model.The results show that: first, the postgraduate education and the high economic quality of
most provinces in China are matched, but there is a significant difference between the eastern and
western regions in their collaborative development;Second, the level of synergistic development
between graduate education and high economic quality is low, and the central and northeastern
regions are seriously divided, but the differences in synergistic effects between different regions
are narrowing.Third, according to the results of trend prediction, there is the coexistence of
"beggar-thy-neighbor” and "good-neighborliness”, and it is difficult to achieve leapfrog
coordinated development.Therefore, it is proposed to pay attention to the high-quality economic
development to provide a rich material basis for graduate education, the change of graduate
education structure should adapt to the needs of high-quality economic development, and
implement different reform measures in different regions to promote the comprehensive
construction of a modern socialist country.

Based on the panel data of 30 provinces (excluding Hong Kong, Macao and Taiwan) from
2009 to 2021, this paper measures the graduate education development index from four
dimensions: scale, structure, quality and efficiency, and measures the economic high-quality
development index from five dimensions: innovation, coordination, green, openness and sharing.
At the same time, nuclear density estimation and spatial Markov chain model are used to predict
the dynamic evolution of synergies in four economic regions, and the main conclusions are as
follows:

First, from the measurement results, the economic quality development index of each
region and each year is much higher than the graduate education development index. In most
provinces of the country, graduate education and economic quality are relatively matched, but
there are significant regional differences in the coordinated development of the two. The eastern
region is higher than the central region, and the northeastern region is higher than the western
region.
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Second, from the perspective of dynamic evolution, the left-skew of coupling coordination
degree is more significant, and the level of cooperative development is low, and only the northeast
and central regions have a small amount of right-shift phenomenon. The width of nuclear density
curves in the five regions decreased, and the overall difference of synergistic effects gradually
decreased. In the whole country, the central region and the northeast region, there is a right tailing
phenomenon, and the overall development of the synergistic effect is unbalanced. The unimodal
phenomenon exists in both eastern and western regions, and the coupling coordination degree
between graduate education and high-quality economic development is relatively concentrated,
while the bimodal phenomenon in central and northeastern regions means that their internal
differentiation is serious.

Third, from the results of trend prediction, there are coexistence of "beggar-thy-neighbor"
and "neighborly kindness", and the higher the type connected with the coupling coordination
degree, the probability of upward development increases first and then decreases. The lower the
type connected with the coupling coordination degree, the downward development will first
increase and then decrease, and it is difficult to achieve leap-forward development.

Although the synergistic effect between graduate education and high-quality economic
development in various provinces in China shows an upward trend, it is still at a low level
compared with European and American countries. Therefore, this paper puts forward the following
three suggestions:

First, high-quality economic development provides a rich material foundation for graduate
education. Economically developed cities tend to attract more high-level talents to settle and
research, so it is necessary to improve the treatment of high-level talents in various provinces and

cities, increase the investment in education, and solve the problems of settlement and
transportation, so that high-level talents can devote themselves to the production and life of work.

Second, changes in the structure of postgraduate education should meet the needs of high-
quality economic development. China's economic development has realized a rapid transformation
to high-quality, in the international competition, social development is more urgent for high-level
talents, so it is necessary to increase the education of master students, especially doctoral students,
not only to increase enrollment efforts, but also to improve the quality of postgraduate education.
Scientific research is not only based on the quantity and quality of papers, but also based on actual
productivity.

Third, different reform measures should be implemented in different regions. The eastern
region should continue to play a leading role and set an example for national education and
economic development. The interaction between education and economy and other regions should
be strengthened. The northeast region should strengthen economic development, turn the
achievements of postgraduate education into capital export, retain the talents of colleges and
universities, and implement the achievements of scientific research into the actual productive
forces. The central and western regions should comprehensively strengthen postgraduate
education and high-quality economic development, catch up with the eastern region, and introduce
high-level talents from the East and exchange studies.
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YJIK 621.333.2
Babam A.B. ([Jon6acvka Oepacasna mawunobyodiena axademis, m. Kpamamopcok, Yrpaina)

PECCTPALIA TA AYTEHTU®IKALIA KOPUCTYBAYA 3A 1OIIOMOI'OIO
MOBIJIBHOI'O JOJATKY 3 BUKOPUCTAHHSAM FIREBASE API

Anomauyin. Haseoeno onuc moxciusocmeui Firebase API onsa peanizayii aymemmugixayii. Iloxazano
po3pobaenuil kiac y cepedosuwyi Embarcadero Delphi Community Edition ons cnpowenus pooomu 3 Firebase API
ons aymenmugixayii xopucmysaua. Posensinymo npuxnaou euxopucmanusi APl xomano ons peecmpayii H08020
kopucmysaua. Haseoeno npuxnad aymenmuixayii kopucmysaua y mooinbnomy dooamxy. Hasedeno moarciusicmo
cKuoanHs 3a6ymozo kopucmysawem napois. Hasedeno onuc 3acobie Firebase ons peecmpayii ma aymenmugixayii
rkopucmysaua. Hagedeno 6ionosioi 6io cepsicy Firebase y popmami JSON.

Abstract. A description of the Firebase API capabilities for implementing authentication is provided. A class
developed in the Embarcadero Delphi Community Edition environment is shown to simplify the Firebase API user
authentication is given here. Examples of using APl commands to register a new user are considered. An example of
user authentication in a mobile application is provided. It is possible to reset a password forgotten by the user.
Provides a description of Firebase's tools for user registration and authentication. Responses from the Firebase
service in JSON format are provided.

BCTYII

Ha cporonHimHild A€Hb CTBOPIOETHCS OaraTo Pi3HOMAaHITHUX JOAATKIB Ta MPOTPaMHHUX
KOMIUICKCIB, SIKI BUKOPUCTOBYIOTH BiJifjalieHi 0a3u AaHux Ais 30epiranHs meBHOI iHdopmarii
(HampuKIIad, AaHi Ipo MAaIiEHTIB, JaHI KOPUCTYBaya Ta iH.).

Jlnisa 36epiranns iHopmailii MOKyTh BUKOPHCTOBYBATHCS SIK TPAIUIIIHI pemnsiiiini 0azu
JIAHUX, TaK 1 JOKyMEHT opieHTOBaHi. JIokyMeHT opieHTOBaHi 0a3u 1aHUX Ha JaHUH MOMEHT JyXKe
HOMYJISIPHI Ta IUPOKO BUKOPUCTOBYIOTHCS SIK B1/IZJaJICHE CXOBHILE AaHUX. JJOKyMEHT Opi€HTOBaHI
6a3u manux tuny Firebase Realtime Database mpocTi Ta THyuki st 30epeXeHHST JaHUX Ta iX
OTpUMaHHS KIIEHTCHKUM aoaatkoM. OOMiH Ta 30epiraHHs JaHUX BiTOYBa€ThCS 3a JOIMOMOTOIO
nonyssipaoro ¢popmary JSON [1].

IIpu xopuctyBaHHI 0a3aMu J@aHMX BHHUKAE HEOOXIJIHICTb PO3MEXUTH JOCTYI
KOpHUCTYyBauiB 10 NeBHUX JAaHuX. CydacHl mporpamMHi KOMIUIEKCHM MIATPUMYIOTh Oarato
KOPUCTYBaJIbHULIBKUI HOCTYI 10 6a3u JaHHX.

Takum 9MHOM, KOPHUCTYBad MOXKE 3apPEECTPYBATUCS B CHCTEMI Ta OTPUMATH JIOCTYII ISt
30epiraHHs Ta OTpUMaHHA NMeBHUX JaHuX. [Ipu nbomy, 1HIII KOpHCTYBayi HE MalOTh AOCTYILY 10
NpUBaTHOI 1H(opMallii, 30epexeHoi y 0a3i JaHuX, IEBHOTO KOPUCTYyBaya.

CyuacHi nporpaMHi KOMIUJIEKCH TaKOX MIATPUMYIOTh ayTeHTH(IKallil0 KOpHCTyBaya B
CHCTEMI 3a JOIIOMOTOI0 JIOTIHY Ta Hmapoiro. B pe3ynpTaTi KOKEH KOPUCTYBad OTPUMYE JTOCTYI
TIJBKY JUISI CBOIX JAHUX.

Mera pobotu — anamni3, gociikeHHs: Ta BukopuctaHHs Firebase API mns peectpamii
KOpUCTYyBaya y cucreMi Ta ioro ayreHtugikauii y cepenosuii Embarcadero Delphi Community
Edition [2].

3agadi JOCIIHKEHHS:

-BUBYCHHS TOKYMEHTaIlii Ta o3HaiomiieHHs 3 Firebase API [3] amnst 3aificHenHs peectpariii
Ta ayTeHTU}IKaIlil KOpUCTyBaya B CUCTEMI,

-03HalOMJICHHS 3 0coOMMBOCTsIMU Bukopuctanus Firebase APl xomanpg mis 3mificHeHHS
peectparlii Ta ayreHTH}IKaIlil KOpHUCTyBaya B CUCTEMI,

-po3poOKa cremiai30BaHoTO KJIacy I 3pyYHOTr0 BUKOPUCTaHHS MoxuBocTel Firebase
APl y cepenosuiti Embarcadero Delphi Community Edition;

-po3pobka MOOUTEHOTO (KpocC MIaThOPMHOTO) JOATKY IS JEMOHCTPAIT MOKIUBOCTEMN
peecTpallii HOBOro KOpHUCTyBadya B CHUCTeMi Ta Horo ayreHTH(IKallii, peami3allis MOXIUBOCTI
CKHUJIaHHS TIAPOJTI0 KOPUCTYBAYa.

O6'exT mocainxkenns — 3acoou Firebase API.

107



2023

MODERN EDUCATION - ACCESSIBILITY, QUALITY, RECOGNITION

2023

IIpeameT mociaimKeHHsI — aHaJI3, JOCHIIPKEHHS Ta BUKOPHUCTAHHS CyYacCHHX 3aco0iB

Firebase API mys 3a1ficHeHHSI peecTparlii HOBOTO KOPUCTyBaya Ta HOro ayreHTHdikarii.

OINC MOJKJIMBOCTEM FIREBASE API JUISI 3AIMCHEHHS PECCTPAIII TA

AYTEHTH®IKAIII KOPUCTYBAYIB
Cepsic Firebase miarpumye peecTpalifo HOBHX KOPHCTYBadiB Ta ayTeHTH(IKaIiio 3a

JIOTIOMOror email.

Jlst peectpartii HoBoro kopuctyBaua Firebase API URL nmocwiianHast MatoTh HaCTYITHUH

Burisiy (puc. 1)

icing  Does ~

Support

Q search @ English v Go to console

+ MISSING_REFRESH_TOKEN: no refresh token provided.

Sign up with email / password

You can create a new email and password user by issuing an HTTP POST request to the Auth signupNewUser endpoint
Method: POST

Content-Type: application/json

Endpoint

https://identitytoolkit.googleapis.com/vl/accounts:signUp2key=[APT_KEY]

Request Body Payload
Property Name Type Description
email string The email for the user to create.
password string The password for the user to create.
returnSecureToken boolean Whether or not to return an ID and refresh token. Should always be true.

Response Payload

Property Name Type Description

idToken string A Firebase Auth ID token for the newly created user.
email string ‘The email for the newly created user.

refreshToken string A Firebase Auth refresh token for the newly created user.
expiresin string ‘The number of seconds in which the ID token expires.
locallg string The uid of the newly created user.

Onthis page
APIUsage
Exchange custom token for an ID and refresh token
Exchange a refresh token for an ID token
Sign up with email / password
Sign in with email / password
ign in anonymously
Sign in with OAuth credential
Fetch providers for email
Send password reset email
Verify password reset code
Confirm password reset
Change email
Change password
Update profile
Get user data
Link with email/password
Link with OAUth credential
Unlink provider
Send email verification
Confirm email verification
Delete account
Firebase Authentication Emulator
Clear user accounts
Get emulator configuration
Patch emulator configuration

4. Recommended for you

Introduction to the Admin Auth API

r JavaScript project

Puc.1 — Firebase APl URL nocunanHst A7st 3/1iiCHEHHS peecTpaliil HOBOro KOpUCTyBaya B

cucreMi

API kimod 1y)e JerKo OTpUMaTd y HajJalliTyBaHHsX mpoekty Firebase. HeoOximgHo
nepeit Project Overview > Project Settings (puc. 2)

¥ Firebase

DelphiArticleDataBase v Project settings

A Project Overview

Your project

Realtime Database

DelphiArticleDataBase "

Messaging

Authentication
Firestore Database

Storage

Build

delphiarticledatabase

854047169431

/

- P ———

Environment

Release & Monitor

Analytics

Spark

Unspecified "
Upgrade

Puc.2 — Orpumanns API kiroua (Web API Key)
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Jlnst 3miicHeHHsT ayTeHTHdIKaIii KOpUCTyBaya y CUCTEMI BUKOPHUCTOBYETHCS HACTYITHE
URL nocunanus Firebase API (puc. 3)

or v Engage v Reference Samples Libraries

« TOO_MANY_ATTEMPTS_TRY_LATER: We have blocked all requests from this device due to unusual activity. Try

again later.

Sign in with email / password

You can sign in a user with an email and password by issuing an HTTP PoST request to the Auth verifyPassword

endpoint.

Method: POST

Content-Type: application/json

Endpoint

https://identitytoolkit.googleapis.com/v1/accounts:signInWithPassword?key=[API_KEY]

Request Body Payload

Property Name
email
password

returnSecureToken

Response Payload

Property Name
idToken

email
refreshToken

expiresin

Type
string
string

boolean

Type

string
string
string

string

Description
The email the user is signing in with.
The password for the account.

Whether or not to return an ID and refresh token. Should always be true.

Description

A Firebase Auth ID token for the authenticated user.

The email for the authenticated user.

A Firebase Auth refresh token for the authenticated user.

The number of seconds in which the ID token expires.

On this page

AP1 Usage
Exchange custom foken for an ID and refresh token
Exchange a refresh token for an ID token
Sign up with email / password
Sign in with email / password
Sign in anonymously
Sign in with OAuth credential
Fetch providers for email
Send password reset email
Verify password reset code
Confirm password reset
Change email
Change password
Update profile
Get user data
Link with email/password
Link with OAuth credential
Unlink provider
Send email verification
Confirm email verification
Delete account

Firebase Authentication Emulator
Clear user accounts
Get emulator configuration
Patch emulator configuration

4, Recommended for you

Add Firebase to your JavaScript project
Updated 14 ceuT. 20231

Manage Users in Firebase

Updated 14 cenr. 2023

Manage Users
Updated 12 cexT. 2023

Puc.3 — Firebase APl URL nmocunanust aiis 3aificHeHHs ayTeHTH]iKallii KopucTyBaya B CHCTEMI

st ckuganHs mapoiito BUKopuctoByeTbes HactynnHe URL nmocunanus (puc. 4)

Send password reset email

You can send a password reset email by issuing an HTTP poST request to the Auth getOobConfirmationCode

endpoint.

Method: POST

Content-Type: application/json

Endpoint

https://identitytoolkit.googleapis.com/v1/accounts:sendCobCode?key=[API_KEY]

Puc.4 — Firebase APl URL nocumanus st CKHIaHHS TTApOJTI0 KOPHCTyBava

Jist 3pyunoi poboru 3 Firebase APl 6yB po3poOneHuil cremianizoBaHuil Kiac y
cepenoBuili Embarcadero Delphi Community Edition (puc. 5)
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TFirebaseAuth = class (TInterfacedObject, IJSONParsing)
private

NetHttpClient: TNetHTTPClient;

email: string;

password: string;

apikey: string;

function FormatJSON (JSON: String): string; overload;

public
constructor Create (const NetHttpClient : TNetHTTPClient; const apikey : string); overload;
function SignUpWithEmailAndPassword(const email : string; const password : string) : string; overload;
function SignInWithEmailAndPassword(const email : string; const password : string) : string; overload;
function ParseJsonForResult (const jsonanswer : string) : string; overload;
function ResetPassword(const email : string) : string; overload;

end;

implementation

R, -
{ ITrirebascAuta }

constructor TFirebaseAuth.Create (const NetHttpClient: TNetHTTPClient; const apikey: string);
begin

if (NetHttpClient is TNetHTTPClient) and (NetHttpClient<>nil) then

Self.NetHttpClient := NetHttpClient
else
begin
ShowMessage ('Wrong class instance!'):;
Exit;

S-S

Puc.5 — Kitac TFirebaseAuth st 3nificHeHHs peectpaiiii, ayTeHTH(IKAIT Ta CKUIaHHS TapoITio
KOpHCTyBaya

CTBOpEHHSI HOBOTO KOpHCTyBaya 3 BHKOpUCTaHHsIM email ta maposro BinOyBaeTbes 3
BukopucrtanuaM 3anuty POST (3 nepenadero janux email Ta napos).

@®parMeHT MpOrpaMHOro Koy MOOUTBHOTO JTOJATKY JJIsi CTBOPEHHSI HOBOTO KOPHUCTyBavya
Mae BUTIsiA (puc. 6)

procedure TForml.ButtonlClick(Sender: TObject):
var firebaseauth: TFirebaseAuth;
JsonAnswer:string;

Begin
firebaseauth:=TFirebaseAuth.Create (NetHTTPClientl, ‘Ah' ):

Memol.Lines.Clear;

TTask.Run (procedure
begin

JsonAnswer:=firebaseauth.SignUpWithEmailAndPassword (EditEmail.Text,EditPassword.Text):;
TThread.Synchronize (nil, procedure

var ConnectionResult:string;
begin

ConnectionResult:=firebaseauth.ParseJsonForResult (JsonAnswer);

if ConnectionResult='error' then

ShowMessage ('Exror! Wrong password or login or account created!')
else if ConnectionResult='email' then

ShowMessage ('Account created!'):;

end) ;
|end) ;

lend;

Puc.6 — @parmMeHT nporpaMHOro Koy /Ui peecTpaliii HOBOro KOpUcTyBada

JleMoHCTpallisi CTBOPEHHS HOBOTO KOpPHCTyBaua 3 BHKopucTaHHsMm Firebase APl 3a
JIOIIOMOT0I0 PO3p0o0JIeHOTO J0AaTKy Y cepemosumti Embarcadero Delphi Community Edition
MoKa3aHa Ha puc. 7
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®
Firebase Auth Example
DelphiArticleDataBase v o 5
Httppost X
Authentication with © identity Platiorm ®
Account created!
Users  Sign-inmethod ~ Templates  Usage  Settings | % Extensions @B
Q search by email address, phone number, or user UID (&)
gmall Provide Created & signed In User Uie
habash.kit1987@gmail.cam
pas : |
Sign Up
Sign In
Reset Password
Request Response

Puc.7 — Peectpailiss HOBOro KopucTyBada 3 BAKOPUCTAHHSIM PO3POOJIEHOTO 101aTKY

AyrenTudikailis KOpPHCTyBaya y CHCTeMi 3 BHKOpUCTaHHsSM email Ta mapodro
BiZI0OyBaeThes 3 BUkopuctanusm 3anuty POST (3 nepenauero manux email Ta maposst).
dparMeHT MPOrpamMHOro Koy MOOUITBHOTO TOJIATKY JJIsi CTBOPEHHSI HOBOTO KOPHUCTyBavya

Mae BUrsij (puc. 8)

procedure TForml.Button2Click(Sender: TObject):
var firebaseauth: TFirebaseAuth;
JsonAnswer:string;

Eegin
firebaseauth:=TFirebaseAuth.Create (NetHTTPClientl, 'AE) ;

Memol.Lines.Clear;

TTask.Run (procedure

ﬁegin

Forml.email:=EditEmail.Text;

JsonAnswer:=firebaseauth.SignInWithEmailAndPassword (EditEmail.Text,EditPassword.Text);

TThread.Synchronize (nil,

procedure
var ConnectionResult:string;
[begin
Memol.Text:=JsonAnswver
ConnectionResult firebaseauch.ParseronForResult(JsonAnswer)4
if ConnectionResult='error' then

ShowMessage ('Exrror! Wrong password or login!')
else if ConnectionResult='email' then

begin
Form2.Show;

end;

gnd):

Puc.8 — ®parmeHT nporpaMHOro Koay Juist 311HCHEHHS ayTeHTH(iKallli KOopUcTyBaya 3
BUKOPUCTAHHSAM email Ta nmapoJito
JlemoHcTpalist ayTeHTU]IKaLli KOpUCTyBaya y CUCTEMI 3 BUKOPUCTAHHAM PO3POOJIEHOTO
nonatky Ha miatdopmi Android npezacrasiena Ha puc. 9
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Firebase Auth Example <« Firebase Auth Example

email
babash kit1987@gmail.com *kind": "identitytoolkit#VerifyPasswordResponse’,
password “local d5xn5dJc9qSa3oPyMx66f22Q2°,
sesssssesssseee ‘em t1987@gmail.com’,

Sign Up P

Si “regi rue,
onin “refreshToken": 'AMf-vBwHphJSFIbaL5LKvuSyraqtFl
Reset Password ; expiresin’: "3600

JhbGeiOiJSUzI1NilsimtpZCl6ImlyZGZr

rong password or login!

“babash.kit1987@gmail.com”

REQUEST RESPONSE

Puc.8 — Ayrentudikariis kopuctyBada B cuctemi (MoOUTbHHN 1omaTok Android)

BUCHOBKH

B pesynbrati BUKOHaHOi po6oTH Oyi10 mpoaeMoHcTpoBaHO MOKIMBOCTI Firebase API st
peecTpariii HOBOTO KOPHCTyBada B cHCTEeMI Ta Horo ayreHTudikamii. Po3pobienuii criemiaabHuiA
Knac s crpouleHHs pobotu 3 Firebase APL. 3 BukopucraHHsSM 1bOro Kiacy po3poOiaeHO
nojpatok y cepenosuini Embarcadero Delphi Community Edition mns mmatdopm Windows Ta
Android. ITpoeMOHCTPOBaHO MOKJIMBOCTI PO3POOJIEHOIO 10IAaTKY (peecTpallis KOpUcTyBaya Ta
Horo ayreHTH(IKAIA).

CIINCOK ITOCUJIAHB.
[1] JSON [Electronic resource] — Availble at: https://www.w3schools.com/whatis/whatis_json.asp
[2] Embarcadero  Delphi Community  Edition [Electronic  resource] — Availble at:
https://www.embarcadero.com/products/delphi/starter
[3] Firebase Auth REST API [Electronic resource] - Availble at:

https://firebase.qgoogle.com/docs/reference/rest/auth
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YK 37:177+37.011.33:159.923

Banaarypa 0.0., banarypa A.€. (Hayionanvnuii mpancnopmuuti yuieepcumem, Kuis,
Yrpaina).

POJIb ITATPIOTUYHOI'O TA HAIIIOHAJIBHOI'O BUXOBAHHS B
HAJICKJIATHUX CYYACHUX PEAJIISX YKPATHA

Anomayin. Y cmammi euceimieno npooiemu, nos si3ani 3 CYmHICIIO HAYIOHAIbHO20 MA NAMPIOMUYHO20
BUXOBAHMNS 2POMAOSAN HOGIMHLO20 €BOMOYIHO20 CMYNeHs. pO3GUMKY I mpancgopmayii ti02o 3a60anb y KOHMEKCMi
dopc-masicoprux  BUKIUKIE  POCIICOKO-YKPAIHCbKOI  8ilHU. Busnaueno wwiaxu niOHecenHs —egexmugnocmi
HAYioHanbHO-NAMPIOMUUHO20 GUXOBAHHS, AKMYANI308AHO NEOA202IUHY CRAOWUNY, 3 SICO8AHO KNIOY08i NOHAMMA,
BUOKPEMAEHO Ul 8UCBIMLEHO YIHHICHULL acnekm 0aHoi npodiemu.

Annotation. The article highlights the problems related to the essence of national and patriotic education of
citizens of the newest evolutionary stage of development and the transformation of its tasks in the context of force
majeure challenges of the Russian-Ukrainian war. The author identifies the ways to improve the effectiveness of
national and patriotic education, actualizes the pedagogical heritage, clarifies key concepts, and highlights the value
aspect of this problem.

IlocTranoBka npodsaeMu. AKTyanbHI Al BCHOTO CBITY IJIOOai3aliiiHi BUKJIMKH YiTKO
BU3HAYMJIN TIPIOPUTETHE 3aBJIaHHS, 1110 CTOITh MEPE JIFOJCTBOM, — CTBOPEHHS OE3IIEYHOTO CBITY,
CIIPOMO>KHOTO BHMCTOSITM B YMOBaX BHHMKHEHHS TEPOPUCTHUYHMX MDKIEPKABHUX COIO3IB.
IcHyBaHHS JTF0/ICHKOT IUBLTI3AIIT HApa3i 3aJIEKHUTh BiJl MACOBOI TYMaHICTUYHOI Ta HAI[IOHAIBHOL
cBimoMocTi rpomaasta 3emiti. CBOro yacy excrpem’ep-MiHicTp Ykpainu €. Mapuyk HaroiouryBaB
Ha TOMY, 1110 «OJIHA 3 OCHOBHHMX Ipo0JieM cydacHOi YKpaiHW — Li¢ IrHOpyBaHHS OJM3BKOIO i
JIAJIeKOr0 1CTOpUYHOTO NOCBifdy...barato ictopiii moBTOproeThes. AkOu nroau, Mo npuitmanu
Ba)XXKi pINICHHS, 3HAIM NpHUHAMHI icTopito ocraHHix 10-15 pokiB, Kpum mum mornm 6 He
BTpaTuTH. [lepxaBa He omikyBajacsi cBOiMU JtoabMU Ha [lonOaci, pakTuyHO 371aBIIKM HOTO «B
J3UHIY OJHIN cTpyKTypl. Ha rmubGokoMy piBHI BIJUYTTs J€p>KaBU K TaKol TaM OyJ0 po3MUTE.
Came ToMy Tak Jierko i epekTuBHO BifOynach iH(IIBTpalLiss «pycbkoro Mipa». ¥ bicmapka e
¢paza: «Ycnix y BiifHI BUPIIYIOTH J1Ba (PaKTOPU: PYLIHHIISI HOBOTO 3pa3Ka 1 IIKUIbHUN YUUTEIbY.
Tak ot came Opak MaTpiOTUYHOTO BUXOBAHHS, BITUYTTS JAEP)KaBU SIK BaTbKiBIIMHU, CTPYKTYpH,
sIKa 3axuIae, crayia Ha Cxozi YKpaiHu KIIF0Y0BOIO MpobiieMoro. €BpoiHTerpaltis — 1e Jo0pe, aie
MUTAaHHS BHYTPIIIHBOI YKpaTHCHKOI iHTErpaitii 0yso moBHicTIO 3aHen0aHe. B YkpaiHi qyxe Oarato
ICTOPUYHHUX SIBUILL, SIK1 MOTJIM O Takii IHTerpauii CopusTH, ajie [bOoro He BiI0yBaeThCsa» [7].

AHani3 ocranHix nyOaikamii. I[luranHsM, MOB’sS3aHUM 13 aKTyali3all€l0 TeMU
HaI[lOHAJIbHO-TTaTPIOTUYHOI'O BUXOBAHHSI, IPUCBSIUEHI POOOTH 5K 3apyOIKHUX, TaK 1 YKPaiHCHKUX
aBTopiB. [IpoBigni BueHi cydacHocti bex I, Kupuuyk O., KpacoBunpkuit M., Kobepuux O.,
Moiicerok H., Hosikosa JI., CeniBanoBa H., Yopna K. Ta iHII y KOHTEKCTI JOCIHIJKYBaHOT
npoOJeMH Al0Th 3MOTY TIYMAaUUTH NMATPIOTUYHE BUXOBAHHS SK LIJIECIIPIMOBaHY TUHAMIYHY Ta
CUCTEMHY B3a€MOJIII0 BUXOBAaTeNsl Ta BUXOBAHIS Ha 3acafaxX CHIBpOOITHULITBA W MapTHEPCTBA.
JIOCHITHUKY TOPYIIYIOTh MUTAHHS IIOAO POJIi HallOHAJIBHUX Ta MaTPIOTMYHHUX (aKTOPIB Y
HaBYaJIbHO-BUXOBHOMY ITPOIIECI.

Bapro 3a3HauntH, mo y koJekTHBHIM MoHorpadii bonnmapenko H. ta Kocsnuyk C.
MOpYILIEH! aKTyaJlbHI MpOOJIEeMU HAI[lOHAJBHO-MATPIOTUYHOIO BUXOBAHHSA T'POMAJSH HOBOTO
€BOJIIOIIIITHOTO CTyIEHs! pO3BUTKY 1 TpaHcdopMallii Horo 3aBJaHb y KOHTEKCTI (popc-MaKOpHUX
BUKJIMKIB POCIHChKO-YKpaiHchKoi BiiiHU [3]. V crarTi JIy6uak B. npencraBnenuii orisa NUTaHHS
II0J0 HaBYaHHS M BUXOBaHHS 3 MO3MLII iX OOOMIJIBHOI €IHOCTI, 3ATHOCTI 3abe3nedyBaTH
3aCBOEHHS MPEAMETHUX 3HaHb, (OpPMYBaHHS YMIHb 1 HaBHUOK Ta OJIHOYACHO aKTyalsli3yBaTu
MEHTaJIbHI CTPYKTYpU ocobuctocTi [6]. bonaapenko H. y cBOiX HOCTIKEHHAX TaKOX aKLIEHTYE
yBary Ha HaI[lOHAJIbHUX MOYYTTSX SIK KBIHTECEHIIE€T BCi€l CUCTEMM LIHHOCTEW, 3aCHOBAHOI Ha
€THOPEIIriiHI{, €eTHOMOMITHYHIN, €THOCOIIaNbHIN, €ETHOKYIBTYPHIN CBITOMOCTI [2].
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CygacHi po6oTH 3apyOiKHUX Ta YKpaiHChKHX (haxiBIliB, OITYyOJIIKOBaHI TICIS MOYATKY
POCIHCBKO-YKpaiHChKOI BIHHU 37€01IBIIOTO CTOCYIOTHCSI BUCBITIICHHS MMPAKTUYHOT €(h)eKTUBHOCTI
CHCTEMHOT'0 BHXOBAHHS MOYYTTS NAaTPiOTU3MY Ta MOTpeO HAIIOHAIBHOI CaMOIJCHTUYHOCTI Ha
YHAOUHEHMX MPUKIIaJaX MYKHOCTI Ta repoi3My YKpaiHCbKOI'O Hapomdy.

MeTo10 CcTATTI € aHAII3 TPAKTUYHHUX ACTIEKTIB HAlllOHAIbHO-NIATPIOTUYHOTO BUXOBAaHHS B
yYMOBaX OBHOMACHITA0OHOI'0 BTOPTHEHHS POCii Ha TEPUTOPIIO HE3AIEKHOT YKPaiHU Ta BUSBIECHHS
OCHOBHMX YMHHHMKIB, 10 BIUIMBAIOTh HAa HOTO €()EKTUBHICTb.

Jlnst mocsATHEHHST METH HEOOX1THO BUPIIIUTH TaKi 3aB/IaHHS:
- aHaJi3 HAYKOBHX Ipallb, MPUCBIYCHUX PI3HUM aCIEKTaM HaI[ilOHAJTbHO-TATPIOTUYHOTO
BUXOBAHHS
- BHBYCHHS YMOB OpraHi3allii BUXOBHOT'O IIPOIIECY B HAACKIAJIHUX peaisix
CbOT'OJICHHS.

BukJjag ocHoBHOro Marepiaiay. Huninmas HaB’s3aHa poci€ro BiifHa 3arocTpuiia MUTaHHS,
SIK1 JABHO BUCILJIM B MOBITPI, @ TO i 03BYYyBJIUCS B YKPaiHChKIN CIIUIbHOTI. Ha >kxaib, BOHM HaTO
JIOBIO 3JIMIIATIHCS 0€3 PIlly4HX i MePEeKOHINBHX BimoBineil. @opc-MakopHa AIMCHICTh 3MyCHIIa
JlaBaTu BIJMOBIJI y pexXUMi peasibHOro yacy [54]. ['ocTpo nmoctae nuTaHHs, iK€ HA MEHTAIBHOMY
piBHI 3a0e3neuyBaso Ou NoTpeOr y He0OX1THOCTI CBIZJOMO pO3BUBATH MATPIOTH3M Ta HALlIOHATBHY
TIIHICTP TPOMAJASH, CHPUPAIOYUCh Ha SICKpaBl MPUKJIAAM CYYaCHUMX HAJACKIAJHUX Ta
HernependadyBaHUX pealtid, 110 OB’ sA3aHi 13 3aXUCTOM baThKiBITUHU.

[MutanHs camoineHTrdikarii Ta JT0OOBI 10 CBOET 3eMIli, i1CTOPii, KyIbTYPH, BIpH TOIIO
CTaJIO He JIMIE OCHOBHOIO 3aIIOPYKOI0 iICHYBaHHS YKPATHCHKOI Hallil, a if rapaHTielo Ha MallOyTHE
ICHYBaHHS.

Tox, sik BBaskae Mapuyk €. came Opak MaTpioTHYHOTO BUXOBAHHS, BIIIYTTS IE€PIKABH SIK
baTbKiBIIMHM, CTPYKTYpH, sKa 3axulunae, craja Ha Cxonal YKpaiHM KIIOUOBOIO IPOOIEMOIO.
€BpoinTerpanis — 1e g00pe, aje MUTaHHSI BHYTPIIIHBOI YKpaTHCHKOI iHTerparii 0yI0 MOBHICTIO
3aHenOane. B YkpaiHi gy>xe 6araTo icTOpUUHUX SIBHUILL, K1 MOTJIM O TakKii IHTErpalii copusTu, ane
IbOTO HE B1IOYBaeThC» [7].

Ha peanizanito ocHOBHMX (DyHKIIIM MaTpiOTUYHOTO BUXOBAHHA (YHOPSAKYBAaHHS BChOTO
CIIEKTPY BIUIMBIB OTOUYYIOUOTO CEpENOBHUINA HA CTAHOBJICHHA NAaTPIOTU3MYy BHXOBAHIS Ta
CTBOPEHHSI MAaTPIOTHYHO CHIPSMOBAHOTO BUXOBHOI'O MPOCTOPY MAJS PO3BUTKY MATPIOTHUHUX
MIOYYTTIB OCOOMCTOCTI) BIUIMBAIOTH SIK 30BHIIIHI (00’ €KTHBHI), TaK 1 BHYTPIMIHI (Cy0’ €KTHBHI)
¢aktopu. [lo 30BHIIHIX (00’€KTHBHHX) (DAaKTOPIB MOXHA BIJIHECTH COLIAJIBHO-ICTOPUYHI
0COOJIMBOCTI, KYJAbTYpHI Tpaaullii KpaiHu, NPUNHHATY B HIM cucTeMy OCBITH. SIK 3a3Hayanoch
BUIIlE, MATPIOTUYHE BHUXOBAHHS BHU3HAYAETHCS EIHICTIO METH 1 3MICTY, IpUYOMY caMme Yy
BIJIMOBITHOCTI JI0 METH OOMPAETHCS 3MICT 1 CIOCOOM BUXOBHOI JisibHOCTI. KpiM 1iboro, came 3
METOI0 IOPIBHIOIOTBCS pealbHI pe3yabTaTH BHUXOBaHHS. 3arajbHa MeTa MaTpPiOTHYHOTO
BUXOBAHHSI KOHKPETHU3YETHCS CUCTEMOIO 3aBIaHb. Sk 3a3HaYaioch BUIIIE, TATPIOTUYHE BUXOBAHHS
BU3HAYA€THCS €HICTIO METH 1 3MICTY, IPUUOMY CaMe Y BIAMOBIAHOCTI O METH OOUPAETHCS 3MICT
1 cnocobu BUXOBHOT AisuIbHOCTI. KpiM 11b0T0, caMe 3 METOI0 MOPIBHIOIOTHCS peasibHI pe3ynbTaTu
BHUXOBaHH. 3arajibHa MeTa MaTpiOTUYHOT'O BUXOBAHHS KOHKPETH3YETHCSI CUCTEMOIO 3aBAaHb [9].

BUCHOBKH

CporozieHHHI BUXOBHUH MPOILEC 3/IIHCHIOETHCS B pealbHOMY Yacl Ta pealbHUX YMOBaX —

y TepoiyHHi Mepioa cydacHOi icTopii YKpaiHu, TOX MiJICYMOBYIOUM BHILE CKazaHe, BapTo
3a3HAYMTH, 1110 POCIiiChHO-yKpaiHChbKa BiliHA Ha TEPUTOpIi HAIIOI JepxaBH, 1/1ei ryMaHizalii Ta
JIeMOKpaTu3allii OCBITH MalOTh BUBECTH HAC Ha 1HIINHN, OLIBII IKICHO HOBUI piBEHb YSBICHHS PO
HaI[lOHAJIbHO-TIAaTPIOTUYHE BHUXOBAHHS SK TE€aroriuyHy KaTeropito, siKa HHHI IepeKHUBae
OHOBJIGHHS Ta B KOTPHM pa3 MiATBEPAXKY€e ICTOPUYHY HE3NAMHICTh CHJIM BOJI, HAI[lOHAIBbHOL
CBIJJOMOCT] Ta JYXOBHOI CHJIM YKpPaiHCBKHUX HaTpIOTIB, OCKUIbKU Cy4YacHi peajii pi3Ko 3MIHWIN
napaaurmy i GyHJIaMeHT HalllOHAIbHO-TIATPIOTHYHOTO BUXOBAHHS — BiJI CJIOBECHO-CIIOTJIS1aIbHO
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Ta abCTPaKTHOTO JO JI€BOTO, aKTUBHOTO Ta CIIBIPHYETHOTrO. TaKMM YMHOM, Ha JTAHOMY €Tari
pPO3BUTKY YKpaiHW, KOJMM OYEBHAHA IpsMa 3arpo3a JeHalliOHAIi3alii, BTpaTu Jep>KaBHOI
CYBEpEHHOCTI, HE0OXiJHO, OOM KOXKEH 3aKiiajl OCBITH, KOXKHA Jep)KaBHA YCTaHOBA, KOXHA
aBTOPUTETHA IIOCTaTh CTANM JUIA YKpAiHIIB OCEPEIKOM CTAaHOBJICHHS I'pPOMaJsSHUHA-NIATPiOTa,
KU TOTOBUH OYyTH BiJIIOBINANbHUM, CaMOBIJJIaHO pPO30YJOBYBaTH KpaiHy SIK HE3AJICKHY,
JIEMOKpaTH4HY, IPAaBOBY Jep)kKaBy, 3a0e3redyBaTy ii HalmiOHaNbHY O€3IeKy, CIIPHATH €IHOCTI
YKpaiHCBKOTO HAapOay Ta BCTAHOBJICHHIO MHUPY U 371arofIH.

(1]
(2]

(3]

(4]

[5]

(6]

[7]
(8]

(9]
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VK 378.147:316.723

Baiinariii A.C., Icanmmuna I'.}O. ([ounbacvka oepoicasna mawunobyoigna axademis, M.
Kpamamopcwk, Vrpaina).

AKAJIEMIYHA JJOBPOUECHICTH TA ii BAXKJIUBICTbH 1151 PO3BUTKY
KPAIHHA

Anomauyin. Y pobomi docniodiceno cyuacne RUMAHHA akademivHoi 0obpouecHocmi, npunyunu nodyoosu
0006poYeCHOCMI, NO3UMUBHI A MOXCIUBE He2AMUBHI AKOCMI CMYOeHmi8 ma, MOXNCIuso, sukiadauis. Pozenanymi
npuxnaou axkademiunoi HedobpouecHocmi cmyoenmie ma cnocobu 0Oopomvbou 3 yum asuuem. Y cmammi
3'aco8yemucs, AKUM CI0 OYMU CIABIeHHIO 8UKIA0AYd 00 CHYOeHMA, AKUM YUHOM 3AYIKA8UMU CMYOeHMA 00 YeCHO20
HABUAHHSL.

Abstract. The article examines the modern issue of academic integrity, principles of building integrity,
positive and possible negative qualities of students and possibly teachers. Examples of students' academic dishonesty
and ways to combat this phenomenon are considered. The article explains what the teacher's attitude towards the
student should be, how to interest the student in honest study.

Ha cporoguimHiii neHh MUTaHHS NPO aKaAeMiuHy TOOpPOYECHICTh € TMOBCIOIU, MIX
KOJIETaMH, MK CTYJCHTaMH Ta BHKJIaJadaMH, MDK KepiBHUKaMH Ta mpaiiBHuKamu. Ha cepii
3aX0/iB 3 miABUIIEHHs KBamidikamii «lIporpecribHe BHKIaAaHHS: CKJIAJ0BI CHCTEMH SKOCTI
Bumioi ocBiTi» Bix 'O «lIporpecunbHi», ski npoxoxumu 15 Oepesnsi-12 ksitas 2023p., came
aKaJieMiuHiii 100podecHOCTI Oyia mpucBsiueHa nepiua Biakpura jekuis. Crikep: ApteM ApTIOXOB
— Mixnaponuwuii imxenep-nienaror (ING. PAED. IGIP), kepiBauk ['pymnu cripusiHHs akaieMidHii
nobpouecHocTi CyMCBKOro JIep»KaBHOTO YHIBEpCUTETYy, wWwieH HallloHanbHOro areHTcTBa i3
3a0e3neueHHs IKOCTI BUIO1 OCBITH.

AkaneMiyHa TOOpPOYECHICTh, B MEpIIy Yepry, MOBHHHA OYTH Yy KOXKHIM JIFOAMHI, 1€
HEBI1/I’€MHA YaCTHHA, sKa Oyje OyayBaTH MpaBUIIbHE Ta YeCHE BIAHOIIICHHS J0 Mpalli Ta HaBYaHHS.

Mertoro poboTtu € BusiBjieHHs (yHIaMEHTAIbHUX IPUHIIMIIIB Ta IKOCTEN SIK1 TOBUHH1 MaTH
CTYJIGHTHU Ta BUKJIa/1aul JUIsl BUPIIICHHS MUTaHHS JOOPOUYECHOCTI.

Bukiag ocHoBHOro martepiajgy. AkajeMiyHa JOOpPOYECHICTh CKIIQAAETHCS 3 ILECTH
(dbyHIaMEHTANBHUX TPHUHIIUIIIB: Y€CHOCTI, JIOBIP1, CIIPaBEIMBOCTI, MTOBa31, BIAMOBIIATHHOCTI i
MYXHOCTI.

YecHicTh - akaJeMiuHl CHIIBHOTU AO0OPOYECHOCTI MPOCYBAIOTh MONIYK ICTUHU 1 3HAHHS
gyepe3 IHTENEeKTyalbHy Ta OCOOMCTY YECHICTh Yy NpOIleci HaBYaHHS, BHUKJIAJaHHSA, HAYKOBHX
JOCTIKEHb 1 Ha/IaHHA CEPBICIB IO JJOPYUYEHHIO aJMIHICTpallii.

JloBipa - axajeMiuyHi CHUIBHOTH, SKI MIATPUMYIOTH JOOPOYECHICTh, CTBOPIOIOTH
Cepe/IoBMILIE B3a€MHOI JOBIpM Ta 3ajexaTh BiAg Hboro. Taka aTtmocdepa HOBipH copuse 1
HOIATPUMYE HEOOMEXEHHUH [iajor ifed, THM caMHUM CIpHSIIYM THOBHIN peaizaiii HayKOBUX
JOCJTIJIKEHb.

CropaBe/uIMBICTh - aKaJeMi4yHi CHUIBHOTH, $AKI 3000B’SA3yIOTbCA HIATPUMYBATH
NOOpOYECHICTh, BCTAaHOBIIOIOTH YITKI Ta MpO30pl BKAa3IBKU, HOPMH Ta MPOLEAypU IS
3a0e3neueHHs CIPaBEAIMBOCTI Y B3a€MOJII1 MK CTyIEHTaMHU, BUKJIa1adaMHy Ta a]MiHICTPATUBHUM
nepcorasioM. CripaBeyIUBICTh IUTUTH JIFOJICH HA TUX XTO BUKOHAB CBOi 0OOB’SI3KM 1 TH X XTO HE
BUKOHAB, PO3JIUIMB X YECHO Ta 3aCIIyKEHO.

[ToBara - AkazneMiuHi CIUIBHOTH JTOOPOYECHOCTI I[IHYIOTh IHTEPAKTUBHY, KOONIEPATUBHY
MPHUPOJy HaBUAHHS 1 Mi3HAHHS. BOHM MIaHYIOTH Ta BBKAIOTh 32 HAJIEKHE PO3MAITTS TyMOK Ta
i1eit.

BiamoBiganbHICTF - TPUHIUIN OCOOMCTOI BIAMOBIMATBHOCTI, IO TJICHUITIOETHCS
TOTOBHICTIO OKPEMHUX OCi0 1 rpyl MoAaBaTu MPHUKIIAJ BiAMOBIIANBHOI MOBEAIHKH. [liATpUMyIOTh
B3a€EMHO Y3TO/DKEHI CTaHIApTH, a TAaKOX BXXHBAIOTh HAJEKHUX 3aXOJ/IB y BUMAJKY iXHBOTO
HEIOTPUMaHHS.
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My>KHICTB - BIZICTOIOBaHHSI B yMOBaX TUCKY 1 TPYAHOIIIB IIIHHOCTEH, BiJI pO3MOB PO HHUX
710 BIATOBIAHUX JIiH, SIK1 MOTPEOYIOTh PIIIYYOCTI, IIJIECIPIMOBAHOCTI 1 MY>KHOCTI.

AkazneMiuHa TOOPOUYECHICTh — 1€ HE JIMIIE 3arajibHa KyJIbTYpa, Ika HE Ma€ HOPMAaTHBHOTO
MIATPYHTs. AKajaeMiuyHa HEIOOpOYECHICTh — 1€ He TiuIbku ruiariat. IlopymeHHs akagemiqHOL
JTOOPOYECHOCTI — 1€ «CIpaBay HE TUIBKHU CTY/ICHTIB.

CryaeHTH Ta BHKJIaJadl MamOTh PI3HOMAaHITHI XapaKTEPUCTUKH, SK IMO3UTHBHI, TaK 1
HETaTUBHI.

[To3uTHBHI SKOCTI CTyIEHTA!

BBAXKA€, 10 OYTH PO3YMHHUM IIPECTUKHO;
KOMYHIKaOeTbHHIA;

BMI€ BIICTOIOBATH TO3HIIIO;

rOJIOBHA MOTHBALlISl — TBOPYICTB;
HAIllJICHUH Ha IIBUJIKUAN Pe3ybTar;

. JIETKO 3aCBOIO€ 1H(POpMAIliiiHI Ta KOMYHIKAI[iIi{H1 TEXHOJIOTI].

L1i sikocTi MO’KHa BUKOPUCTOBYBATH SIK B IO3UTHBHY CTOPOHY, TakK 1 B HEraTUBHY.

Hanpuknan, koMmyHiKaOeIbHICTh — BOXKJIMBA AKICTh s (paxiBIIs, SKIIO HE BOJIOAITH €0
SKICTIO, Oy/le BaXXKO MPALIOBaTH y CYCHiIbCTBI. JItoau ski MOXyTh OyTH KOMYHiKaOeIbHUMH,
3a3BMYail MIBUAKO CTAOUII3YIOTHCSI HA HOBOMY MicClli poOOTH, B YHIBEpCHUTETI, KoJjemxki. Born
YiTKO Ta rpaMOTHa ()OPMYIOTh CBOIO 1YMKY, BOHH HE 00SIThCs 3p0OUTH IOMUIIKY Ta HAYTh 10 CBOET
nini. B cBOIO dYepry, HaliICHICTh Ha IIBUAKHA pe3yabTaT MOKe OYyTH IepellBiCHUKOM
HEZ00POYECHOCTI.

€ 1 iHIIa CTOPOHA, HETATUBHA, 1€ Ti SKOCTI, SIKi pyHHYIOTh JOOPOUYECHICTH:

o HE 3/IaTHUH 10 aOCTPAKTHOIO, JIOTITYHOI'O MUCIICHHS;

BOJIOJII€ C1a0010 BHYTPIIIHBOIO MOTHBAIII€IO;
3aJI€)KHICTD BiJ FaJKETIB IJI JOCITHEHHS LIiJIi;
He Oaxkae Opatu Ha ceOe BiMOBIATBHICTH;
IIYKA€ «OCOOIMBI» HUIAXH.

YoMy 111 IKOCTI BUHUKAIOTh M1J1 Yac poOOTH Ta HaBYaHHS?

SIKmo BUKIaJa4 HE MOTUBYE PO3BHTOK MO3UTHBHUX SKOCTEH CTyleHTa MiJ dac
HaBYaJIbHOTO MpoIiecy, TO MailOyTHIN (haxiBelp Oy/ie MyKaTH IIJISIXH, Yepe3 K1 MOKHA 3apOOUTH
Ha BHILIH 0ajl, HE METOIOM BHUBYEHHS I1i€1 JUCLMIIIIHH.

CTyneHTH MOXYTh BHKOPHCTOBYBAaTH 0araTo INDISAXiB JOCSTHEHHS METH UIUITXOM
HET0OpPOYECHOCTI:

. CIUCYBAaHHS — BUKOHAHHSI NMHCBbMOBUX POOIT 13 3aJ1y4EHHSIM 30BHIIIHIX JIXKEpes
iH(popMalii, KpiM JI03BOJIEHUX JUIsI BUKOPUCTAHHS, 30KpeMa, Iij 4ac OL[IHIOBaHHS pe3y/bTaTiB
HaBUYaHHS;

. camoIuIariat — YacTKOBE/IIOBHE ONPWIIIOIHEHHS BIACHUX, paHiIle OnmyOIiKOBaHUX
pe3yJIbTaTiB JOCTIIKEHD IK HOBUX HAyKOBHUX PE3YJIbTaTIB;

. ¢dabpukariss — BuragyBaHHs ¢GakTiB ab0 JaHUX, $KI BHKOPHCTOBYIOTHCS B
OCBITHBOMY IPOIIECI Y1 HAYKOBHUX JTOCIIIPKEHHSX;

. oOMaH — HaJlaHHs 3aBiJIOMO HeNpaBAMBOI 1H(OpMALi MO0 BIACHOI OCBITHHOT
(HaykoBO1, TBOpYOi) MiSIFHOCTI YM OpraHi3ailii OCBITHBOTO MpoIecy; ¢opmMamMu OOMaHY e,
30KpeMa, akaJIeMIuyHU mariar, camoriariar, ¢padbpukaiis, panbcudikailis Ta CIUCYBaHHS;

o xa0apHUITBO — HAJAaHHSI/OTPUMAHHS YYaCHMKOM OCBITHBOI'O TIpOLIECY YU
MIPOMNO3HULIS 1010 HAJJaHHSA/OTPUMaHHA KOIITIB, MaifHa, MMOCIYT, MUIbT YU OyIb-SKUX IHIIUX Oxar
MaTepiaJbHOro ab0 HEMaTepialbHOTO XapakTepy 3 METOI0 OTPUMAaHHS HENPaBOMIPHOI MepeBaru
B OCBITHBOMY IIPOLIECI;

° HEOoO €KTWBHE OIIHIOBAHHS — CBIZOME 3aBHUINEHHA a00 3aHIKEHHS OIIHKHU
pe3yibTaTiB HaBUYaHHS 37J00yBaviB BUIIIOT OCBITH;
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J XHOHE CIIBaBTOPCTBO — BHECEHHS JI0 CIHCKY aBTOPIB HAYKOBOi 4K HaBYaJIbHO-
METOJIMYHOI TIparli ocio, K1 He Opaiu y4acTh y CTBOPEHHI MPOIYKTY.
° danscudikamis — cBigoMa 3MiHa 4d MoAMQIKAIisd BXKE HAIBHUX JaHUX, MO0

CTOCYIOTBCSI OCBITHBOT'O ITPOIIECY UM HAYKOBHX JTOCIIIIPKEHb.

BinmoBiganbHicTh 32 OTpUMaHHS BCEOIYHUX 3HAHD ITi]] 9aC HABYAIHLHOTO MPOIIECY JICKHUTh
Ha BWKJaJaydax, SKi MOBHUHHI CTBOPUTH CEPEIOBHUINE IHTEPECY Ta 3a0XOYECHHS, CIPHUSIIOUYN
BIJIbHOMY OOMiHY 1I€IMU 3 IHTENEKTYaIbHOIO Ta ETHYHOIO YECHICTIO.

[IIo6 OopoTucs 3 THWTAaHHAM aKaJAEMIYHOI HEJO0OpPOYECHOCTI BHUKIIAAA4l IMOBHHHI
BiJlJaBaTHCS CBOIHM mparli Ha BCi cTO BifcOTKiB. CTyJACHTH NOBHHHI OYTH 3aIliKaBJICHHI JaHUM
MPEAMETOM Ta 3aXOIJICHI BUKJIa1aueM.

SIk poro mocATHYTH BHKIagady? Tpeba miAKIOYaTH iHIUATUBY YUHIB MiJ Yyac 3aHSTTS.
BukopucToByBaTH iX CHIIBHI CTOPOHH Ta PO3IIMPATH BiJ IILOTO iX 3HAHHS, JaBaTH 1iKaBi (HakTH,
poOHUTH Ipe3eHTaIlii.

Ha cpboroguimHiil 1eHh HEOOXITHO PO3BUBATHCS BUKIJIAHady Ta CIiJKyBaTH 32 HOBUMU
171esIMH, PO3BUTKOM Ta TEXHOJIOTISIMH, SIKi Ty’Ke MIBUIKO 3MIHIOIOTHCS, (PaKTUYHO KOXKHOTO POKY.
daxiBIll MOBUHHI MiJBUIIYBATH CBOIO KBamidikallito Ha KOH(epeHIisx, ceMiHapax, BeOiHapax Ta
KpyIJIMX CTOJNax 3l BCEOIYHOrO PO3BUTKY. Bce me craHe miarpyHTsM st 00poThOu 3
aKaJIEeMiYHOIO HEJIOOPOYECHICTIO.

BHUCHOBKU

[Ipobnema, sika MOMIMPIOETHCS B HAIIl Yac Ta TOBUHHA BIIHOCUTHUCS 10 KOXKHOI JIOJIUHU, —
MUTAHHS MPO aKaJeMiuyHy JOOpOYecHICTh. AKaJeMiuHa AOOPOUYECHICTH CKIANAETHCA 3 IIECTH
(GbyHIaMeHTaIbHUX MPHUHIIMIIB: YECHOCTI, J0BIpi, CIPAaBEIMBOCTI, 1MOBa31, BIAMOBIIATBHOCTI U
MYXHOCTI. ¥ KOXHOTO (paxiBIisl € TO3UTUBHI Ta HEraTuBHI sikocTi. CTyIEHTH Ta BUKJIa1a4il MalOTh
TaKoX TIO3UTHBHI Ta HeratuBHi sKocTi. [lo3uTuBHi: OyTH PO3YMHUM MPECTUIKHO;
KOMYHIKa0eIbHICTh; BMI€ BiJICTOIOBATH ITO3HIIIT; TOJIOBHA MOTHBAIIiSl — TBOPYICTh; HAIlIJICHUA HA
IIBUAKUI pe3yabTaT; JIETKO 3aCBOIO€ iHPOpMAIlito Ta KOMyHIKaIiiHi TexHomorii. i sskocTi MoxHa
BUKOPHUCTOBYBATH SIK B IO3UTHUBHY CTOPOHY, TaK 1 B HeraTUBHY. HeraTusHi SKOCTI, sIKI pyHHYIOTb
NOOpOYECHICTh: HE 3JaTHICTh 10 aOCTPaKTHOTO, JIOTIYHOTO MHCIIEHHS; BOJOJIHHS CIa0KOIO
BHYTPIIIHHOK MOTHUBAIIIEIO; 3aJICKHICTh BiJ] T/PKETIB JJIS TOCATHEHHS 1111, He Oakae OpaTu Ha
ce0e BIJIMOBIIAIbHICTD; MOMIYK «0COONMBUX» HUIAXiB. [I{00 OOpoTHCS 3 MUTaHHAM aKaJIeMiyHOi
HEZ0OPOYECHOCTI BHKJIaJayaM Ciii OyTH 3aXOIUIECHMMH CBO€I0 IIpalero, OyTH IIKaBOIO
ocobucricTio. CTyIeHTH MaroTh OYTH 3alliKaBJICHI JaHUM HABYAJIbHUM KYpPCOM Ta 3aXOIIEHI
BHKJIaaueM. DaxiBIli MOBMHHI MiABUIIYBATH CBOIO KBami(ikailito Ha KOH(PEPEHIIAX, CEMIHApax,
BeOiHapax Ta KpYIVIMX CTOJax 3a4is BCeOIYHOro po3BUTKY. Bcee 1ie craHe MIATPYHTSAM JUIs
00pOoTHOM 3 aKaJAEeMIYHOK HET0OPOUECHICTIO.
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BaneeB P.I'. (/[ninponemposcovkuii oepacaenuil yHigepcumem GHYMPIWHIX cnpas, m. [[Hinpo,
Yxpaina)

TUIIOBI HEJOJIIKH Y 3AIIPOBA I’ KEHHI IU®POBUX OCBITHIX
TEXHOJIOI'TH Y BUIIIN IIKOJII TA HIJISIXHW IXHbOT'O YCYHEHHSA

Anomayin:y cmammi euzHaueHi MUnoOGi HeOONIKU 8 OP2aHi3ayii 0C8IMHLO20 NPOYeCy 3 3ACMOCYSAHHIM
yugposux mexuonozitl. 3okpema, 8 cecmeHmi ynpasiinHA HAGUAHHAM He 3a84COU BUKOPUCIOBYIOMb MONCIUBOCT
CVIH MOODLE 3 Hanawmy8aHus HCYpHALY aKAOeMiuHoi ycniwnocmi ma mooyis Komnemenmuocmei. 11i0 uac
Npo6eOeHHs CUHXPOHHUX OHIAUH-3AHAMb CHOCMEPIcalombCsa OOHOMAHIMHI 3aX00u 0Oe3 NepeKuloueHHs. Munie
cnputinamms ma 6udie OiAnbHocmi 3000y6ayig ocsimu, wo modxce npussecmu 00 ZOOM-emomu. Y ceemenmi
30iliCHeH s Ne0a202i4H020 KOHMPONIO MUNOBUMU HEOONIKAMU € HEXIMYBAHHA OKPEMUX MUNI@ Mecmosux 3a60ans ma
MOJHCIUBOCIEN ABMOMAMUZ0BAHO20 CIMAMUCTNUYHO20 ananizy mecmis. Li nedonixu modcha 3001amu 3a 00NOMO2010
TMEXHIYHOI ma MemoOudHoi NiIOMpPUMKU HAYKOBO-NEOA202iUHUX NPAYIGHUKIE.

Abstract: The article identifies typical shortcomings in the digital technologies implementation into
educational process. In particular, in the segment of learning management, the capabilities of the MOODLE LMS for
setting up the academic progress journal and the competency module are not always used. During synchronous online
classes, negative phenomena are observed in the form of monotonous activities without switching types of perception
and students activities, which can lead to ZOOM fatigue. In the segment of pedagogical control, typical shortcomings
are the neglect of certain types of test tasks and the possibilities of automated statistical analysis of tests. These
shortcomings can be overcome with the help of technical and methodological support for academic staff.

IMocTanoBKka npo6JeMu. 3a ocTaHHI POKK U(POBI OCBITHI TEXHOJIOTIi OyJIM BUMYILIEH] 3aCBOITH
y Till 4M iHOIH Mipi yci 3aKiIaau OCBITH Ta menarord. Ilpore gocuTh 4acto ix 3ampoBaKEHHS
BiJIOYBA€THCS CTUXIMHO Ta BIMMOBIJAIBHICTh (DAKTHYHO MEPEKIa/icHa Ha PSAAOBHX BUKIAIAUIB 1
BunTeniB. CHUTyaTUBHMH XapakTep pO3poOKM Ta BIPOBA/PKEHHS BIPTYaIbHOTO OCBITHBOTO
Cepe/IoBHINA Ta HOTo eJIeMEHTIB MPU3BOAUTH JI0 MOTIPIICHHS SKOCT1 OCBITH.

Po3yMiHHS 11bOTO (pakTy OOYMOBMIIM 3/1HCHEHI B OCTaHHI POKM JOCIHIKEHHS. 30Kpema,
" 1. [lleBuyk BU3HAUMIA TPYIHONIL, 3 SKUMH 3iTKHY:IHCcA 3BO B mpomeci opranizanii HaB4aHHs
MiJl Yac 3arajibHOHAIIOHATBHOTO KapautuHy» [7], [.B. Tkauyk BHOKpeMuna meBHI mpobieMu
BIIPOBADKEHHSI 3MIIIAHOTO HABYAHHS Y BUILIH 1iKoui [6]. [Toromkyodncs 3 MMHU JOCITHUKAMH,
XOTIIM O aKIEeHTyBaTH YBary Ha HEAOJIKaX, YCYHEHHsS SKHUX He MOTpeOYIOTh JO0JaTKOBHUX
MaTepiaJbHUX PECYpCiB Ta 3HAUHUX OPraHi3aliiHUX 3yCUJIb.

Mertoto pobOoTH € aHasi3 HEJOMIKIB Y BUKOPUCTaHHI HaHOUIBII MOMYISAPHUX LU(POBUX
OCBITHIX TE€XHOJIOTIH, 1110 BUKOPUCTOBYIOTHCS Y Cy4acHii BITUM3HSHIA BUIIH LIKOJI, JUISL YOTO
NOTpiOHO PO3B’A3aTH HACTYIHI 3aBJaHHA: 1) BU3HAUUTH HAaIpPSIMU OCBITHBOT'O IPOIIECY, B SKUX
aKTHUBHO 3allpOBaKYIOThCA LU(POBI TEXHOJIOTIT; 2) BU3HAYUTHU OKPEMI HEIONIKH y iXHBOMY
3aMpOBa/KEHHI Ta IUISIXH 1X MOJ0TaHHS.

Bukisag ocHoBHOTrO MaTepiadny.

Hanpsimom BukopucTanHs HM(POBUX OCBITHIX TEXHOJOTIH € Ympaeninna oceimmim
npouecom. JIns 1mporo BukopuctoByoThcss CYJIH — cucreMu ympaBliHHSA TUCTaHIIHHUM
HaBuanHsaM (LMS — learning management system). Bonu 3a0e3medytoTh MOBHE aIMiHICTPYBaHHS
HaBYaJIbHUM MPOLIECOM, HAaJaHHs JOCTYIY NMEBHUM Tpymnam i 3700yBauaM OCBITH 10 Y4OOBHX
pecypciB Ta 3axo/liB 3TiAHO PO3KIIany, (PIKCYIOTh MEepCOHANBHI HABYAIBHI i1 Ta X pe3ynbTaTH,
CTBOPIOIOTH IIPOCTIP /711 KOMYHIKAIi YCIX YYaCHUKIB IIPOLECY Ta YMOBH JJIsl IHTETpallii B OAHOMY
BIpTyaJIbHOMY cepeoBHIIi [3] pi3HUX OHJIAH-CEPBICIB Ta €IEKTPOHHHUX PECYPCIB.
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AHaJi3 TPaKTUKH BUKOPUCTAHHS ITUIATGOPM UCTAHIIMHOTO HABYaHHS CBIAYWTH, IO
Hano1eI onyssipHoro 3aymmaetsess CYJIH MOODLE. HainomupeHimyMu HeIoaikaMu MU 0
Ha3BaJIM HEBUKOPUCTaHHA MOXJIMBOCTEH miuaTdopmu, 30KpemMa, ii HOTYKHOCTEH y CTBOPEHHI
KYpHaIy aKaJeMIyHOi YCHIIIHOCTI Ta BUKOPUCTAHHS MOJIYJsl KOoMIeTeHTHocTed. Tak, ¢azam
0e3mocepeIHbOTO  YIPaBIIiHHSA OCBITHIM TporecoM nepeaye (aza po3poOKH eJIeKTPOHHUX
OCBITHIX peCypciB, 30KpeMa, AMCTAaHIIMHUX KypciB. BaXIuBUM 3aBIaHHSIM IHOTO €Taly €
BU3HAYCHHS MAHOyTHIX pe3ysbTaTiB HaBUAHHS uYepe3 MPU3MYy KOMIIETEHTHICHOTO Mimxonxy. Y
upomy acriekti CYJIH MOODLE nanae MOXIHUBOCTI CITIBBITHECEHHSI OKPEMUX KOMITETEHTHOCTEH
3 NEBHUMHU pecypcaMu IUCTAHLINHMX KypciB. Y MOJANbIIOMY L€ MOXKE HAaJaTH CTYIEHTOBI
MOXJIMBOCTI MOOYTyBaTH BJIACHY TPAEKTOPIIO HaBYAHHS, OOMPAIOYM KOMIIETEHTHOCTI, K1 HOMY
noTpiOHi. BogHowac 3a3HauMMo, 110 NOBHOILIIHHE BUKOPUCTAHHS MOJYJIO KOMIETEHTHOCTEH
notpelye He JHIle 3yCUIb HAYKOBO-TIEaroriyHoro npamiBHuKa Ta kadenpu, ane i npuHHATTS
pillieHb OpraHaMy YIpaBJIiHHS BUIIY Ta BMUKAHHS BiANOBIIHOTO MOJIYJIO aaMiHICTPaToOpoM
m1aTopMu, Ha IO 3BEPTAOTH YBary JOCTITHHUKH [5].

VY cBow uepry, opraHizaimiro OOJIKY akaJeMi4yHOi YCHIIIHOCTI Iu1aTGopMu TOCITiAMB,
30kpema, O.A. lllepOuna, sKuii TaKOX KOHCTATYye, IO HE BC1 HAYKOBO-TMEAAroriyHi MpariBHUKH
BMIIOTh IIPALIIOBATH 3 Li€I0 MIATGOPMOIO, X0U 1 BUMYIIIEHI 11e pooutu. Cepea HaO1IbII BAXKITUBUX
pEeKOMEHAIIN JOCTITHUKA BBAXKAEMO TIOPATy «OIIHKY 33 TUCIMILIIHY B IIJIOMY PO3paxOBYBaTH
SIK CepPEeIHbO3BAKEHY OIIHKY MOJIYJIIB, BaroBi KOS(IIi€HTH SKUX JOPIBHIOIOTH KiJTbKOCTI TOJUH,
10 BUIUTSIFOTHCS HA BUBYCHHS ITUX MOIYIIB» [9].

daxiBenp TaKOX HATaB TaKy CIyIIHY pekoMmeHpaamiro: «IIpoTsrom cemecTpy B >KypHali
OLiHOK Mae OyTH BKIIOUEHHM HANAIITyBaHHS «BpaxoByBaTH TibKHM HEMYCTi OLIHKH <V
«TIOPO’KHI OLIHKM HE BpPaxOBYIOTbCA 1 HE BIUIMBAIOTh HA IMiJCYMKOBY, a OILIHKH «HYJb»
BPaxOBYIOThCS, 3MEHILIYIOUM 3HAYEHHS MM1JICYMKOBOT OLIIHKU»[9]. V 11i1I0My MOKHA KOHCTATyBaTH,
mo cnektp HanamrtyBanb CY/IH MOODLE nae 3mory peamizyBatu pi3Hi Bapiauii 00Ky
MIOTOYHOI, MOJYJIbHOi, MIJCYMKOBOI YCHIIIHOCTI, pI3HUX (OpPM HaBYAJIbHOI JiSIIBHOCTI
(1HAMBiAYyaNIbHI 3aBJJaHHS, CAMOCTIHHY poOOTY, ayAUTOPHY poOOTY 3 pI3HUMHU KOE(III€EHTAaMH IS
PI3HHUX HABYAJBHUX JUCUUIUIIH YU 3MICTOBUX MOJAYIIB), JUISl YOTO JOLIIBHO BUKOPHUCTOBYBATH
«KaTeropii OIMIHOKY, sIK BOHU Ha3uBaroThcs B cuctemi MOODLE.

Tnwum eadxicnueum Hanpamom OCBITHBOTO TPOIECY, B SIKOMY JIOMIHYIOTH LHU(POBI
TEXHOJIOTIl, € HpoBedeHHA CUHXpPOHHUX 3anamb Yy dopmarti BifeokoHbpepeHiii. Excrpenuit
nepexiz 10 oHJaifH-HaBuaHHs B iepio nanaemii COVID-19 npu3sBis 10 nosiBu penomeny Zoom-
BTOMH, sIKill HaJaeThCsl poOOYe BU3HAUYEHHS «IIOB'S3aHE 31 CTPECOM BHCHAXXEHHS (Pi310JI0T1HHUX
Ta KOTHITMBHUX PECYPCIB, 110 € HACIIJIKOM TPUBAJIOTO Ta HEHAJIEKHOIO BUKOPUCTAHHS 3ac001B
BiJleoKoH(pepeHtii» [1].

Panime Mu BusBHWIM, 10 TOOIYHE eMOLIWHE HaNpYyXEHHS CHPUYMHSIOTH TEXHIYHI
TPYJIHOILI HAJIAIITYBAaHHS Ta BUKOPUCTaHHS 00JIafHaHH, OCOOJIMBO y BUKJIaauiB, 10 OB’ s3aHE
3 TaK 3BaHUM «TE€XHOJIOTTYHHM CTpEcCOM» cydacHoi JtoauHu. [IpodinakTrka BTOMHU BiJ OHJIAaKH-
BIJICO3aHATh MOJKE JIOCATATUCS 3a paxXyHOK pO3pOOKM 3aKiIaJoM BHIIOi OCBITH MpaBUII
NPOBEICHHS OHJIAH-3aHATH Ta HaJalITyBaHHSA oOOJaJHAHHA Ha PEXUM «rajepein,
YPI3HOMAaHITHEHHS AISUTBHOCTI M1iJ] Yac HaBYAIbHUX 3aHATh B PEKUMI BiJICOKOH(EPEHIIiH, a TaKOXK
HaJaHHS IBUJKOTO 3BOPOTHOIO 3B’SI3KY, Y TOMY YHUCIII TEXHIYHOI T10roMOTH [2].

Tpemim cecmenmom OCBITHBOTO MPOLIECY, B IKOMY aKTUBHO BUKOPHCTOBYIOTHCS LIU(PPOBI
TEXHOJIOT11, € KOHMPOAbHI 3aX00U 3i 3ACMOCYBAHHAM Mecmig. 3a HATUMU CIIOCTEPEKESHHSIMH,

120



2023 MODERN EDUCATION - ACCESSIBILITY, QUALITY, RECOGNITION 2023

HayKOBO-TIEIArOT14HI MPAaIIBHUKH MOJEKYIH ITHOPYIOTh Pi3HI TUIIM TECTOBUX 3aB/IaHb. 30KpEMa,
3pilIka BUKOPHCTOBYIOTHCSI: TECTOBI 3aBJaHHA Ha HANMCAHHS KOPOTKHX BIJMOBiAEH, TECTOBI
3aB/IaHHS Ha MEpETATyBaHHS Ha 300pa)KeHHs, TECTOBI 3aBJaHHS HA YHCIOBY BiJINOBIb, TECTOBI
3aB/IaHHS Ha BCTAHOBJICHHS BIJIOBIHOCTI MK €JIeMEHTaMH, TECTOBI 3aBJIaHHS HA BCTAHOBJICHHS
NEBHOTO TIOPSIIKY €JeMEHTIB. Takok He JyXe aKTUBHO IMeJaroraMi BUKOPUCTOBYIOTHCS
MOJKITUBOCTI ITU(POBUX OCBITHIX TEXHOJIOTIH 100 HACHYCHHS TECTOBUX 3alUTaHb Ta BapiaHTIB
BIJNIOBiJIi HETEKCTOBUMH Marepianamu (rpadiyHUMHU 300pa)XeHHSMH, Bifeo, ayaio). Mix 1um,
Taki BapiaHTW 3aBJaHb HAJAIOTh OLUIbIIE THYYKOCTI y BiOOpa)KEHHI HABYAJILHOTO KOHTEHTY,
KOHCTPYIOBaHHI TECTIB 1 TECTOBUX 3aBJaHb, IMI00pI AUCTPAKTOpiB (IMOMHIIKOBHUX BapiaHTIB
BiAmoBiai). PI3HOMaHITHICTh TECTOBHX 3aBllaHb TAaKOXX 30UIbIIYE CUTYaTMBHY MOTHBAIlIIO
3100yBaviB MiJ Yac IX pO3B’SA3aHHS, MOXIIMBO, 3aBISKH MEPEKIIOYECHHIO MOAAIbHOCTEN
cupuitHaTTsa iH(opmarii. Kpim Toro, mpu po3B’si3aHHI TECTOBHX 3aBJaHb 3 TpadiuHHMH Yd
BiJeoMaTepiasiaMu 3100yBadyaM 3 HU3BKMM pIBHEM aKaJeMi4HOI JOOPOYECHOCTI CKJIIHIIIe
pealti3yBaTu CIIUCYBaHHS.

Sx Mu coocrepiraeMo, BUKIAAadul MPUIYCKAIOTHCS IMOMWJIOK I 4Yac OLIHIOBaHHSI
TECTOBUX 3aBAaHb 3 BHUOOPOM OeKilbKoX BIPHHUX BapiaHTIB BiANOBiAl. 30KpeMa, BOHHU
HAJAIITOBYIOTH HaJaHHS OamiB 3a BUOpaHi BipHI BIAMOBiJI Ta HE BCTAHOBIIOIOTH MITpadu 3a
o0OpaHHs HEBIPHUX, PO IO CBIYNTH, HAIPUKIIAJ, TaKa IHCTPYKIisA «Y TPETid AECATOK 3alUTaHb
BXOJATh TecTH 2 piBHA. Cepen 3ampornoHOBaHUX BapiaHTiB BU MaeTe obparu BCI mpaBmiibHi
BiANOBiAil. Y pasi, Ko Bu mponmycTHin OQuH 4M KiTbKa MPaBHIIBHUX BapiaHTIB, BIAMOBIIb HE
Oyze 3apaxoBaHO. BapTicTh KOKHOTO 3amuTaHHs 2 piBHA — 3 O6amm» [8]. 3a Takux HalAMTyBaHb
okpeMi 3100yBadi MOKYTh 3HEXTYBAaTH aKaJEeMIUYHOIO OOPOUYECHICTIO Ta 00paTu yCi BapiaHTH
BIJIMIOBii, TApaHTOBAHO OTPUMABIIU MaKCUMyM OaiiB (BOJHOYAC, CAME Y 3a3HAUEHOMY BHUIIAJIKY,
MO’KJIMBO, N€Aaroru 0OMEeXHIIN KUIbKICTh BapiaHTIB, IO MOXKYTh 00paTH 3100yBaui OCBITH).

KputuuHuMm U1 OCBITHBOTO MPOIIECY HEJONIKOM MOKE CTAaTH BiJICYTHICTH aHami3y
edexTuBHOCTI TecTiB. Lleit Hemonmik € Tum Ounbimie mpuxkpuM, mo CYAH MOODLE nanmae
MO>KJIMBOCT1 JIJIsl JIETKOrO Ta €(EeKTUBHOIO aHali3y TEeCTOBUX 3aBAaHb. KopuCTyBaHHS LM
IHCTPYMEHTOM OIIMCaHO, 30KkpeMa, B poboti M.B. MokpieBa, 3a CIIyIIHUM BHCHOBKOM $IKOTO,
«MexaHi3M CTaTHUCTHYHOTO aHalizy MiAroToBieHud y moxyii tectryBanHs MOODLE nae
MO>KJIMBICTh MOTYXXHOT'O aHaNi3y TECTY Ta KOXKHOTO 3allUTaHHS B HHOMY, IO JIO3BOJISIE IIBHUIKO
MIPOBECTH PE3YNbTATH arpoballii TeCTy Ta JIOBECTU TECT /10 BAJAHOTO cTaHy» [4].

BUCHOBKUA

VY Hailr 9yac cnocTepiraroThCs TEBHI TUIIOB1 HEJOJIIKK B OpraHi3allii OCBITHROTO TIPOIIECY 3
3aCTOCYBaHHSAM HU(POBUX TEXHOJIOTiH. 30KpeMa, B CErMEHTI yHpaBliHHS HaBYaHHSIM HayKOBO-
MeJaroriyHi MpaliBHUKKA HE 3aBXKIUM BUKOPHUCTOBYIOTH MoxiuBocti CYJIH MOODLE 3
HaJAIITYBaHHS KypHATy aKaJeMIdHOI YCIIIHOCTI Ta HE 3aBXIU 3a0€3MeYyI0Th BUKOPHUCTAHHS
MOJTyJIsl KOMIeTeHTHOCTe|. [1i1 9ac mpoBeneHHST CHHXPOHHHUX OHJIAH-3aHATH CIIOCTEPITaloThCs
HEraTWBHI SBUIIA y BUIJIAAI OJHOMAHITHUX BiJeOKOH(epeHlii 0e3 NEepeK/IIoueHHs TUIliB
CIPHUIHSATTS Ta BUIB ISUTLHOCTI 3100yBaviB OCBITH, 110 MOXe npusBectd 10 ZOOM-Bromu. Y
CerMEHTI 3J1HCHEeHHS MeJaroriYHoro KOHTPOJIO TUIIOBUMHU HEJOJIKaMHU € HEXTYBAaHHS OKPEMHUX
THUIIB TECTOBUX 3aBJIaHb Ta MOXKJIMBOCTEH aBTOMATM30BAHOTO CTATUCTUYHOTO aHAJi3y TECTIB 1
TECTOBHX 3aBJIaHb, 110 HAJAIOTHCS TUIaT(HOpPMaMU JUCTAHIIIHOTO HABYAHHS.
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Ili Hemomikkm MOXHa 3707aTH 0€3 JOMAaTKOBHUX MaTepiaJbHUX PECYpPCIiB 1 3HAYHUX
OprafizaiiiHuX 3yCWib, 3a JOIOMOIOK TEXHIYHOI Ta METOJAMYHOI MIATPUMKH HAYKOBO-
MeIaroriyHuX MpaiiBHUKIB.
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VIIK 378. 14 (477. 62)

I'puas  O.I'., KapikoB C.B. (/Joubacvka Oepacasna mawunodydisHa arxaoemis, M.
Kpamamopcwk, Vrpaina). (AJAMA, m. Kpamaropcbk, Ykpaina)

OCOBJIMBOCTI OPTAHI3AILIIL OCBITHbBOI'O ITPOLECY B
INEPEMIINEHOMY 3AKJIAJI BUIIIOI OCBITHU

Anomayin: Y cmammi poskpumi 0coOaue0cmi opeanizayii 0ceimnb020 npoyecy y 3akuaoax suujoi oceimu
3d YMO8 BOEHHO20 CMAHY AKI nepemiujeti 3 30Hu akmusHux oouosux Oil. OpeaHizayis oceimubo2o npoyecy nio uac
60€HH020 cmaHy 6 makux 3BO nepeobauac Oucmanyitiny Qopmy HasuanHA. Busnmaueno, wo OoyinbHo
BUKOPUCMOBYBAMU KOMOIHAYTIO NPOGEOCHHS 3aHAMb 8 CUHXPOHHOMY pedcumax 3 euxopucmanuam cepesicy Google
Meet, ma acunxponnomy naamgopmy MOODLE DDMA. Brasani npobnemui ¢paxmopu sunuxaroui npu opeauizayii
pobomu 6 OUCMAHYIUHOMY PeXCUME MA RPUYUHU iIX BUHUKHEHHS

Abstract: The article reveals the peculiarities of the organization of the educational process in institutions
of higher education under martial law, which were relocated from the zone of active hostilities. The organization of
the educational process during martial law in such higher education institutions involves distance education. It was
determined that it is expedient to use a combination of conducting classes in synchronous mode using the Google
Meet service and asynchronous mode using the MOODLE DDMA platform. The problematic factors that arise when
organizing remote work and the reasons for their occurrence are indicated

Bxe Oumple TppOX POKIB 3aKJIaaM OCBITHM JIOBOJHWTHCS TPAIIOBaTH B yMOBax
JTUCTAHIIHHOT ¢QopMHu HaByaHHsA, mo 1o ’s3aHe 3 COVID-19, a moriM 1mo4aTkom
MMOBHOMACINTA0OHOTO POCIHCHKOTO BTOPrHEHHS. B yMoBax manaemii oprasi3amiiiHi i OCBITHI
mpouecu Oyl peani3oBaHi Ha CTalllOHAPHUX POOOYMX MICISX 3 JOTPUMAHHSM KapaHTUHHHX
BUMOT. B yMOBax BOEHHOTO cTaHy po0OOTa y4aCHHKIB OCBITHBOT'O MPOILECY B CTiHAX 3aKiIay
OCBITH € HEOE3MEeYHO, 0COOIMBO IS THX, IO PO3TAlllOBaHI B 30HI aKTUBHHUX OOWOBHX Jik. B
VYkpaini Oyia 3ampoBaJKeHa IMporpaMa TMEpeMIllleHHs 3aKIaJiB OCBITH, SKi 3HAXOIATHCS Ha
TEPUTOPISAX A€ BeAyTbcs O0MOBI Aii, 10 3MyCHIIO KOJEKTHBH BUIXaTH 3 MICT 1 aJanTyBaTUCh J10
HOBUX YMOB. Y 3B’s3Ky 3 1uM 3BO MaroTh pi3HI MOKJIMBOCTI BIPOBA/PKEHHS 1 oprasizauii
JUCTaHIIMHOT GOPMHU OCBITHBOTO IpoIiecy 1 PYHKIIOHYBaHHS iX MiAPO3ALTIB.

Merto10 CcTaTTi € BU3BHAUYCHHSI OCOOJIMBOCTEN OpraHizailii OCBITHBOTO MPOIECY B YMOBaX
BOEHHOT0 CTaHy Ha NpuKJaai ¢pakynsTeTy nepemimeHoro 3BO.

Be3ymMoBHO BiiiHa BIUIMHYJIa Ha YYaCHUKIB OCBITHBOTO IPOIECY, SIKUMHU € CTYACHTH Ta
HAyKOBO MENaroriyHi MmpamiBHUKH, KOXKHOMY JIOBEJIOCS 3HAYHOI MipO0 IepenalTyBaTH CBii
nooyT, podoye miciie, pexkuM poOOTH, METOIUYHE 3a0€3MeYeHHS, TEXHOJIOT1H0 BUKJIaIaHHS 1 1HIIIE.

Cranom Ha BepeceHb Micsalb 2023 poky B Kpamaropcekomy paifoHi, Ha TepuTopii

HiAKOHTPONBHIN YKpaini, 3amumiochk 18,4% 3 umcna HayKOBO-TIEAArOTiYHUX IMPAIliBHUKIB
¢baxynbTeTy, eBakyroBanuch 89,5%, 3 HUX 3a KOPJIOH, B KpaiHH, 10 HAJIal0Th JOMOMOTY YKpaiHi
- 10,5%. O6nacTi, B AKMX HailOl1bIIa YHCENBHICTh BUKJIAJa4uiB 3HANIIIIA TUMYACOBUI MPUTYIIOK:
HuinponetrpoBcrhka, KuiBcrka, JIbBiBChbKa, TepHOMIIbCHKA, 10 CTAaHOBUTH 41,2% Big uncia THX
XTO eBaKkytoBaBcs. bunbiie 76% HaykoBO-NeAaroriyHuUX NpaliBHUKIB BTN NIEpeBary yMoBaM
NPOXKMBAaHHS B MicTaX. AHaji3 Jokauii 37100yBauiB OCBITH MOKa3aB, L0 MEpeBaXkHa OLIBIIICTD
(87,4%) 3ammmunace B YKpaiHi, npudomy maitxke 60% 3 HUX TMEPEMICTHUINCH B 1HIII PETIOHU
Kpainu, Bignasmu nepesary Mictam (90.1%), B nepmry uepry [lonerpkoi, /IHImponeTpoBChKoi,
KuiBcekoi, IlonraBchkoi obGmacteii. Take pilieHHs, Hepumr 3a BCe, MOTHUBOBaHE KpallUMH
MO>KJIMBOCTSIMUA KOMYHIKaIlil, HaSBHICTIO IIPOMHUCIIOBHUX MiAMPUEMCTB, 110 301IBIIYE BipOT1IHICTD
MpaleBaliTyBaHHA 3a 00paHoto crenianbHicTIo. Cepell THX XTO Ha MOTOYHUM Yac 3HAXOAUTHCS
B MicTax - 98% 3100yBauiB ocBiTH Apyroro piBHA 1 87,6% 3100yBaui nepiioro piBHa. MeHie
13% cryneHTiB pakynpTeTy, BijJ 3arajabHOI YUCEIHHOCTI, BUIXaIH 32 KOPAOH Pa3oM 3 pOJUHAMU
a0o0 10 poAMUiB SKI TaM MEIIKaIOTh, Cepe/l HUX TUIBKHM OJIMH CTYJIEHT Marictparypu. [lepeBaxHa
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OutbmricTh 3HaxoauThes B [lomemm, Yexii, HiMeudwHi, OUIBIIICTP 3 HUX MalH NPOOJIEMY
MIOJI0JIaHHS. MOBHOTO Oap’epy.

Take po3citOBaHHS YYaCHUKIB OCBITHBOTO MPOIECY CTBOPHIIO CYTTEBY MpoOIeMy B
opraHizarmii po6oru Qaxkynbrery 1 Akamemii B IJIOMYy, a TaKOX JIOJAJIUCh MPoOIeMHU
MICUXOJIOTIYHOTO, (DIHAHCOBOTO, TEXHOJIOTIYHOTO TUIaHY, 3a0€3MeYeHHS KOMIT I0TEPHOIO TEXHIKOIO
JUTsl BAKOHAHHS TIOTOYHOI OpraHi3ariiiHol 1 OCBITHBOI MISUIBHOCTI, BIJICYTHICTH JJaOOPATOPHOTO
obmagnanns. [IpeacraBHuKN 000X KaTeropiil, He 3aJ€KHO BiJ MicIs mepeOyBaHHs, BiA3HAYAIOTh
MOTIPIIEHHS YMOB MIPOXKUBAaHHS, pOOOTH 1 HABUAHHS.

Crin 3a3HaYUTH, IO 3aBISKU ONMEPATUBHHUM JIISIM PEKTOpATy OyJIH MPOBEJCHI 3aX0/H, SKi
CIPHSUTM HAJIArO/PKCHHIO TOBHOIIIHHOTO (YHKIIOHYBAaHHS IMAPO3ILIiB AKaaemii 1 3ammycKy
OCBITHBOTO TIporiecy B KopoTkuil TepmiH (1 kBiTHS 2022 poky). s mpoBeAeHHS OCBITHHOTO
MPOIIeCY B CTHCII CTPOKH OyJIO 3alyIIeHO B €KCILTyaTallil0 cepBepHE 00JIaIHaHHsI, 3a0e3eUeHe
(GyHKLIOHYBaHHS BeO-CaliTy, KOPIIOPATUBHOI ENEKTPOHHOI MOIITH, 3a0e3lnedyeHo cTaliabHe
(dbyHKIIOHYBaHHS TUIaTGOpMH JAHMCTaHIiHOTO HaBuaHHa Moodle DDMA, mo m03Boauio
YCIIIIHO OpraHi3yBaTH IUCTAHIIfHE HABYaHHS 3/700yBadiB OCBITH B aCHHXPOHHOMY PEXKHMI.
HasiBHicTh enekTpoHHHX 3ac00iB KOMYHIKAIl1 3a0€3MeUnIn TUCTaHIIIIHY KOOPAUHALIII0 POOOTH
BCiX Kadeap ¢GakyIbTeTy, CHPUSIIN 3TYPTYBaHHIO, B KOPOTKI TEPMiHH, KOJICKTUBIB BHKJIAJAYiB 1
3100yBaviB OCBITH, 11100 peanizyBaTH OCHOBHUN 00OOB’S30K - MPOBEACHHS OCBITHHOTO MPOIIECY 3
JTOTPUMAHHIM OE3IeKH.

Opranizallisi OCBITHROTO MPOIIECY B YMOBAX Jil0Y0ro B YKpaiHi BOEHHO-IIPABOBOT'O CTAaHY
B JloHOachKill nepkaBHii MaIIMHOOYAIBHIN akaaeMii BinOyBaeThcs BianoinHo «IlomoxeHHs mpo
JUCTaHIIiiHe HaBYaHHS 37100yBayiB BUINOI OCBITH 3a JIeHHOIO (hopmoro y JloHOackkiil neprkaBHiit
MaIMHOOY/IBHIN akazeMii B 0COOJIMBHX yMOBax», sike nepeadadae HagaHHS OCBITHIX IMOCTYT,
IUIAXOM 3aCTOCYBaHHSl y HaBUaHHI CydacHUX 1H(OpMaliifHO-KOMYHIKAI[IHHUX TEXHOJOTIH 3a
MEBHUMHU PIBHSAMH BUIIOI OCBITH 1 3a OCBITHIMH MpOTpaMaMH BiJIOBIIHO JIO 3aTBEPKESHUX
CTaHJApTIB OCBITH.

B 3B’s3Ky 3 MpoOBE/IEHHSIM B aKajeMii OCBITHBOTO MPOIECY Y TUCTAHIIHHOMY PEXHUMi, a
TaKOX HEMOXJIMBICTIO 3[1MCHIOBATH JOKYMEHTOOOIr MI0JI0 IUIaHYBaHHS BCIX BHIIB POOIT
HayKOBO-TI€IaroT1YHUX MPAIIBHUKIB 1 3BITYBaHHS Y BCTAHOBJIEHI TEPMIHM MO0 iX (GAKTUYHOTO
BUKOHAHHSA B TPAJULIIIHOMY «I1ariepoBOMY» BapiaHTi, Ha BCiX Kadeapax AkaaeMii 3apoBaKEHO
cucteMy Oo(OpPMIIEHHS, 3aTBEPJKEHHs M 30epiraHHs IUIaHiB poOOTH Kadeap, 1HAMBIAYAIbHUX
HAaBYAIIbHUX [UJIaHIB BHKJIAJaviB, PO3MOALTY HABYAILHOTO HABAaHTAXEHHS U BIAMOBIIHHUX
LIOMICAYHUX 3BITIB PO (PaKTHUYHE BUKOHAHHS HaBYAJIbHOT pOOOTH B €IEKTPOHHOMY BUTJISIIL.

Jli1st iboro Ha KokHil kadeapi ctBopeHi B cuctemi Moodle DDMA enektpoHHi kaTaiaoru
JOKYMEHTalll - KadeapaabHl perno3uTtapii, J0CTYIHI KOXKHOMY BHKJIa/adeBl 4epe3 «0coOuCTUi
kabiHeT» cuctemu. B 1i xadeapanbHi peno3utapii kadeapamu (GaxkynbTeTy BHOCATHCS IJIaHU
poboTu kadenp Ha HaBUATBHUN PIK, OOCSITH 3arajbHOTO PIYHOTO HABYAJILHOTO HABAHTAXKEHHS
KOXXHOTO BUKIaJaya Kadeapu, 3aTBep/HKEeHI Ha 3acifaHHl kadeApu 1HAWBIMyalbHI IJIAHU BCIX
BUKJIaJauiB Kadeapyu Ha HaBYaJIbHUH piK. [IloMics/uHO BHOCSTHCSI IPOTOKOJM 3acijlaHb Kadeap 1
3BITH BUKIIAJadiB MOAO0 (PAaKTUYHO BHKOHAHOI HABYAIbHOI, METOJIWYHOI, HAYKOBOI, BUXOBHOT 1
1HIIMX BUAIB poOiT. Taka opranizailisi JOKyMEHTOOOITY 103BOJISIE 3aBiAyBauy Kadeaporo, AeKaHy,
HaBYAJIbHOMY BiJJIITy IMCTaHIIHHO KOHTPOJIOBATH BUKOHAHHS 1HAMBIIyaIbHOIO MJIAaHY KOKHUM
BUKJIaJIaueM.

OO6mik (QakTUYHO BIAMPAILOBAHOIO BHKJIaJayaMy B AMCTAHLIMHOMY PEXHMI dacy 3a
HaBYaJIbHOIO pOOOTOIO BiTOYBAE€THCS 3 BUKOPUCTAHHSIM CIIELIATbHO po3podiieHnx google-popwm,
JOCTYIHUX BUKJIaJadaM JJi BHECEHHsI BIANOBIAHOI 1HQOpMAIIl B OHJIANH-peXUMI, 3 BKa3aHHIM
3aCTOCOBYBAaHUX IiJI YaC HABUAIBHUX 3aHATh HABUAIbHO-METOJIMYHUX PECYPCIB 1 BIAMOBIAHUX
MPOrpaMHO- TEXHIYHUX 3ac00iB (HaBuaibHI Kypcu miargopmu Moodle DDMA, nocunanHs Ha
OHJIAaWiH 3aHATTA Yy (opmari BigeokoHpepeHIii Tomo) 3 BKa3aHHAM (PAKTUYHOI KUIBKOCTI
MPUCYTHIX Ha 3aHATTI CTYJIEHTIB SK B CHHXPOHHOMY, TaK 1 ACHHXPOHHOMY peXHMax.
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EnextponHMil )XypHAI € CUCTEMOIO OOJIKY BIJBIYBaHHS CTYyJACHTAMH HaBYAIBHUX 3aHSATH, a
TaKOX HaBYAJIbHOI IISJILHOCTI BUKJIAIA4iB.

JlMcTaHIiiHI 3aHATTS B CHHXPOHHOMY PEXHUMI IIPOBOAATHCS, BIIMOBIIHO IO PO3KIIAAY, 3
3aCTOCYBaHHSM 3acO0iB €JIEKTPOHHOTO 3B 53Ky 3 MOXIIMBICTIO OpraHi3ailii BileoKOoH)epeHIii
(ZOOM, Skype ta in.), cepsiciB Google (Meet, Disc), mecenmxepi (Facebook, Telegram, Viber).

Jlnst orpumanHs iH(GopMarlii 1010 HaBYAIBHOTO MPOIECY 1 aKaJeMIYHOi YCHIITHOCTI

3100yBauiB B AKajemii BIPOBA/PKEHI B IO €NEKTPOHHI OH-JIAH CEMECTPOBI KYpHAIM 32
(daxkyabTeTaMH, CTBOPEHI 3a MPUHIIMIIOM HABYAJIBHHX IUIAHIB 13 3aKPIIUICHHSIM 32 KOXKHOKO
aKaJIeMIYHOIO TPYIIO0: TIEPENTiKy HaBYAIbHUX JUCIUILIIH TOCEMECTPOBO; MOCHIIAHb Ha BiIIOBIIHI
JTMCTaHIIHI HaBYaJIbHI KypcH B miaTtdopmi Moodle DDMA; popM miacyMKOBOTO KOHTPOJTIO i
kadenp, MmO 3aKpiluieHI 3a BIAMOBIAHUMH IUCHUIUTIHAMH. Takoxk mependadyeHuil OJIOK
CEMECTPOBOi  YCIIIIHOCTI  3/00yBayiB  OCBITH 3 MOJIMBICTIO oOIepaTuBHOI  (ikcarii
JIOITYCKiB — HEJIOMYCKIB 3700yBadiB IiJl 4ac 3alliKOBO-CK3aMEHAIlIMHUX Ceclid 1 MiJACYMKOBHX
arecTariil.
3a3HaueHi eNeKTPOHHI OHJIAIH CeMeCTPOBI KypHAIH, MOOyI0BaHi Ha 6a3i IHTEPAKTUBHOTO
pecypcy — Google-bopmu, 103BOJIAIOTH B OMEPAaTHBHOMY PEXHMi OTPHUMYBATH BIAMOBIIHY
BOXJIUBY 1H(POPMAIIiIO MO0 HABYAILHOTO MPOIECY M akaaeMiuHOi yCHINIHOCTI 3/100yBaviB IS
IIMPOKOTO KOJIa 3alliKaBJICHUX KOPUCTYBayiB, HacaMIepel, CTYACHTIB Ta iXx 0aTbKiB, KypaTopiB
TpyI, BHKJIAIadiB, a TAaKOX aJMiHICTpPAaTUBHOI YaCTHHHM — 3aBiqyBayiB Kadenp, IECKaHATiB,
HABYAJILHOTO BiIJALTY, IPOPEKTOPIB.

EnextponHi oH-NaiiH ceMecTpoBi )KypHaU CIPSIMOBaH1 Ha:

e 3a0e3mneueHHs BIAKPUTOCTI Ta IPO30OPOCTI OCBITHHOTO MPOILIECY;

® CTBOPEHHs LIEHTPAJi30BaHOI'O EJEKTPOHHOIro 1H(MOpPMALINHHOTO pecypcy, SKHUi
CHeIialli3yeThCs Ha 3a/1adyaX KOHTPOIIO YCHIITHOCTI CTYCHTIB;

e (¢dopmyBaHHS 3BOPOTHOTO 3B’SI3KY MIXK CTY/ICHTaMH, BUKJIaJa4aMH 1 aJJMIHICTPAIlI€TO;

e  Big0oOpa)keHHs 0COOMCTICHOTO Ta MPO(dECIHOTO 3pOCTaHHS KOKHOTO CTY/ICHTA;

e (opmyBaHHA CHHUCKIB CTYJEHTIB, Kl MOTpeOYyIOTh IOJATKOBOi yBaru 3 OOKYy
BHKJIaJ|auiB, KypaTopiB, 3aBiayBauiB kadenp (rapantis OIl), agminicTpaiii, 6aTbKiB TOIIIO;

e 3a0e3MeueHHs] KOHTPOJIO 33 BUKOHAaHHSAM CBOiX OOOB’SI3KIB yciMa ydaCHHKaMH
OCBITHBOTO MPOIIECY.

3 2020 poky B OHJAMH pexHUMi 3 BUKOPUCTaHHAM 1HTepHeT-Tuatpopmu ZOOM, Googl
Meet) Ha kadenpax (akynbTeTy NpOBOAITHCA HAyKOBO-TEXHIUHI KOH(pepeHii MiXHapoJHOTro 1
BceykpaiHChbKOro piBHSI: LIOPIYHO TPHU-4OTUPH Kadeapor «IHHOBAIITHUX TEXHOJIOTIH 1
yIpaBIliHHA», 10 OonHIN Kadeapamu «OOpoOKku MeTaniB THUCKOM» 1 «Pi3MYHOIO BHUXOBAHHS 1
CHOPTY»; pa3 Ha JBa poku kadenpamu «TexHomorii Ta 00Ja HAHHS JIMBAPHOTO BUPOOHHUIITBAY 1
«O0nagHaHHS 1 TEXHOJIOT1H 3BaprOBaIbHOTO BUPOOHULITBAY.

3a JaHMMM OINUTYBAaHHS, MPOBEJEHOIO0 KypaTopaMu TIpyl, MOKHAa BUAUIUTH HACTYIHI
poOJIeMHI MUTaHHS AUCTAHIIHHOTO HAaBYAHHS CTYJIEHTIB B YMOBaX BOEHHOT'O CTaHY:

- HecraOinbHe i1HTEpHET MOKPUTTSI, a YaCTO 1 MO0 BIICYTHICTh B perioHax OJM3BKUX J0
aKTUBHHMX OoioBuX Aiif, ne nmpoxxuBae 40% cryneHTiB ¢akyabTeTy. B 1ux pailoHax He mparroe
ZOOM, ToMy AJi IPOBEACHHS 3aHATh B CHHXPOHHOMY peXHUMi BUKOpHUCTOBYeThCsl Googl Meet,
Viber.

- BiacyrHicTh epcoHANBHUX KOMIT IOTEpiB. Taki cuTyarii TparistoThCsl TOCUTh 4acTo,
1110 TIOB’5I3aHO 3 PYHHYBaHHIM XHUTJA, IEPEi3IoM, BAXKKMM MaTepialbHUM CTAaHOM POJMHHU.

- Ilcuxonoriunuii craH. JlucraHijiiiHe HaBYaHHS B yMOBaxX KOJH JIYHAIOTh CHUPEHH, 1110
CMOBILIAIOTH MPO 3arpo3y oOCTpPiIiB, cami 0OCTpiiH, BUMArae He TUIbKA CaMOJUCIMILIIHY, aje i
MICUXOJIOTIYHOI TOTOBHOCTI CHpHIIMaTH HOBY i1H(opMalio. B Takux ekcTpeMalbHUX YMOBax
Tpeba MaTH CHITY BOJI 1100 30C€peIUTUCh HAa BUBYEHHI 33JaHOT0 MaTepiaiy.
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Buxnamaydi Big3Ha4arOTh:

- 3pocTaHHs HaBaHTAXXEHHS, IO IOB’S3aHE 3 MIATOTOBKOIO IMPE3EHTAllil, TeCTOBUX
3aBJlaHb, IHIIUX METOJUYHUX MaTepiajiB, JOJATKOBUX OHJIAHH 3ycTpiuei 31 CTyAEHTaMH SKi 3
MPUYMHU BUMYILIEHOTO MpaleBIallITyBaHHs HE MOXKYTh BIJIBIyBaTH 3a PO3KJIaJ0M BCl 3aHATTS, a
CaMOCTIHO HE BAA€THCS po3i0paTucs 3 HaBYAIbHUM MaTepiaoM.

- 3 MeTor0 3a0e3reueHHs OE3IMeYHUX YMOB /I YYaCHUKIB OCBITHBOTO MPOIieCy AKaaeMmii,
a TaKoX 13 BpaxyBaHHSM NEpIONiB BIJICYTHOCTI E€JIEKTPOXHBICHHS, TOCTYIY JO IHTEPHETY,
MOOUTBHOTO 3B’ 3Ky Ta Aoctyny no miatpopmu MOODLE DDMA, Bukiagadi HajlaropKyrTh
BIJIMOBIAHI 1HAMBIAyaJIbHI TECTOBI 3aBJaHHA IOTOYHOTO 1 TMiJCYMKOBOTO KOHTPOJIO, SKi
BHKOHYIOThCS 3100yBauaMH OCBITH MPOTATOM OOMEKEHOT0 Yacy, 3 IOCTYIOM Ha mpoTs3i 1-2 mi0,
[0 YCKJIQTHIOE TIPOIIEC KOHTPOJTIO CAMOCTIHHOCTI BUKOHAHHS 1HIUBIyalhHUX 3aBJaHb, BUKIIA1a4
0auuTh JIUIIE PE3yNbTaT.

- Yacto HenocTaTHi, 32 TEXHIYHMMH XapaKTEPUCTUKAMH, BJIACHI EIIEKTPOHHI 3aco0u
MPOBEACHHS AUCTAHIIIHHUX 3aHATH 1 HAKOTMYEHHS 1H(pOpMAaIIii.

Po3citoBaHHS CTyneHTIB MO KpaiHi 1 3apyODEOKI0, eBakyallis MiANPUEMCTB PETioHy abo
KoHcepBallis (0a3u MpoBeIeHHS MPAKTHK) Ha yac OOMOBUX il MpU3BENU O YHEMOMXJIUBICHHS
MPOBEJICHHST MPAKTHYHOI MIJATOTOBKM B yMOBax Jif0o4oro mignpueMctBa. Ilig dac amamramii
IHAMBIAyalbHUX 3aBIaHb 10 3MICTy MNpOTrpaMHu MPaKTUKU 3IiiiCHEHO ii peopraHizaiiio, IO
J03BOJIMJIO HE 3MEHITyBaTH o0caru. KokHe 3aBaHHS MPAaKTUKKA Mae Oe3mocepeHiil 3B 30K i3
3alJTAaHOBAaHMMM  pe3ysibTaTaMu HaB4yaHHs. J[ns 1HAMBiAyaJlbHMX 3aBlaHb BHUKOPHUCTaHI
SJIICKTPOHHI apXiBU Kadeap KOHCTPYKTOPCHKOI 1 TEXHOJOTIYHOI JokymeHTamii. Lle mo3Bommio
BUKOPHUCTOBYIOYH 1HCTPYMEHTAPii TUCTAHIIITHOT OCBITH: IPEAMETHO MPOBOJUTH 1HIUBITyaIbHI 1
KOJICKTUBHI KOHCYJIBTAIlil; CAMOCTIMHO OINMAHOBYBAaTH TEBHUH 00cArT Matepiany 3mo00yBadamu
OCBITH; CTBOPUTH MOTHBAIIIIO JJIsi PO3TJISAY 1 OMpAIOBaHHS BapiaHTIB yIOCKOHAJIEHHS 0a30BUX
TEXHOJIOTIYHHUX TPOIECiB, OOTPYHTYBAHHS CY4YacCHOTO OOJaJHAHHS, BHKOPUCTAHHS HOBUX
MaTepiajiB.

BHUCHOBKU

TaxuMm 4MHOM, B yMOBax BOEHHOT'O CTaHy OpraHi3alis 1 IPOBEIEHHS OCBITHHOTO MPOLIECY
B TUCTAHUINHIN (OpMI AJIs1 CTYAEHTIB 1 HAyKOBO-TIEIaroriyHMUX MpaliBHUKIB nepeMinieHux 3BO
€ OUIBII CKJIATHOIO 3 IPUUMH aJlanTallil 10 HOBUX YMOB OpraHizauii ®uTTs 1 poooTu. [linBumienns
SAKOCTI 1 €(EeKTUBHOCTI JIOCSTHEHHS HEOOXIJHMX pe3yNbTaTiB HaBUaHHS 3a JUCTAHI[IIHOIO
dhopmoro moTpedye 00’ eTHAHHS 3yCHIIb BCIX YUYACHUKIB OCBITHBOTO IIPOLIECY. AJIKE, HE3BAXKAIOUN
Ha 3aMpoBaPKEHHS] BOEHHOTO CTaHy Ha TEpUTOPii YKpaiHU 1 mepeMillleHHs] Y9aCHUKIB OCBITHBOTO
npoiiecy, Meta mnpaimiBHUKIB ocBiTH JIMA monsrae y siKiCHIM TiArOTOBI 37100yBadiB BUIIOL
OCBITH, BUXOBaHHI CTIHKOT0 iHTEpeCy 10 00paHoi CrelialbHOCTI.
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Hem’sinenko A.I'. (/[uinposcvkuti OepoicasHuli azpapno- eKOHOMIYHUL YHIGepcumem. M.
Ininpo, Ykpaina)

C.ILTUMOWIEHKO TA CYYACHA IH’)KEHEPHA OCBITA B VKPAIHI - CTAH,
TEHAEHIIIL, PEAJIII TA JEAKI IHHOBAILII HA IT® JJAEY

Anomayin: Hasedeno Oesiki MIpKy8amHs, noeisiou ma OYMKU OOHO20 i3 6UOAMHIWUX MEXAHIKIE C8imy,
Hawozo cniesimyusznuxa C.I1. TumouieHKo, Cmoco8HO IHM#CeHepHOI 0c8imu, AKY 6iH CIMBOPIO6As i 3HA8 3 cepedutU, ma
SKI € KOHYe akmyanbHumMu i 0151 cbo2o0ents. 002080pi0ombCs 0esKi NUMAHHA CINAHY, MeHOeHYil ma iHHo8ayill 8uyoi
iHotceHepHOi ocsimu 6 cyuacHux peanisx 8 Ykpaiuni. Haconoc pobumscs Ha HeoOXionocmi 30epedcents i npuoiieHHi
oinvwol ysazu ii pyHOaMeHmMaibHOCHI.

Abstract: Some considerations, views and opinions of one of the world's most prominent mechanics, our
compatriot S.P. Tymoshenko, are presented regarding engineering education, which he created and knew from the
middle, and which are relevant even today. Some issues of the state, trends and innovations of higher engineering
education in modern realities in Ukraine are discussed. Emphasis is placed on the necessity of preservation and
paying more attention to its fundamentality.

BCTYI V rpyani 2023 poky cBiTOBa HayKoBa CIIJILHOTA Bif3HauaTtume 145 pokiB Bin JHA
HApOJDKEHHS OJHOTO 3 HAaWBHAATHIIMX BITYM3HSHUX (DaxiBI[B y ramysi iH)KEHEpPHOI MeXaHIKU
C.II. Tumommenko (1878-1972), 3 iM’siM Ta HpaisgMH SIKOTO IOB’s3aHI CTAHOBJICHHS 1 PO3BUTOK
IH)KEeHEepHOT MEXaHIK1 Ta OCBITH, BUXOBAaHHS 0araThOX MOKOJIIHb HAYKOBHX Ta IHKCHEPHHUX KaJpiB
He TUIbKM B YKpaiHi, a i y BcboMy cBiTi. C.II. Tumomenko Haponuscs 23 rpyans 1878 poky y
ceni InoriBka Konororcekoro paiiony YepHiriBebkoi rydeprii y cim’i 3emmemipa Ilpoxoma
Tumomenka. JlutuncrBo Crenana TUMOIIEHKO MUHYJIO Y CyciTHbOMY celli ba3umiiBka - MaeTky
CkoponaJaceKuX, 3 4YyJOBOIO INPHUPOJOI0, TasMH, cajaMu Ta craBkamu. CIOYaTKy peaibHe
yuwiniie y PoMHax, moTiM cTyAeHT IHcTuTyTy iHXkeHepiB nuiixiB crnonydeHHs C.-IlerepOypry,
ciry:k6a B apmii carepom, JabOpaHT MeXaHiuHOi j1aboparopii [HCTUTYTy iHXEHEpIiB NUISIXiB
CMOJy4eHHs, JJabopaHT, BHKJIaAauy Kadeapu omnopy MmatepianiB [letepOyp3pkoi MOMITEXHIKH,
KuiBcrka nositexHika, 3HoBy IleTepOypr B €1€KTPOTEXHIYHOMY 1 MOJIITEXHIYHOMY 1HCTUTYTaX,
3aBityBay Kadenpu OyaiBeNbHOT MEXaHIKH MoiTeXHIKU. Y rpyaHi 1917 poky Ha nepioa KaHIKyJ
noixaB y KuiB, ane He moBepHyBcs 10 IlerepOypry a 3anumuBces npodecopoM y KuiBcbkiit
nomitexHiui. [IpuiiHsaB yyacte y po6oti komicii B.I.BepHaacbkoro no crBopeHHo YKpaiHCHKOT
akajneMii HayK Ta BIJJIUIGHHS MEXaHIKM akajaemii. Ik oauH 13 3aCHOBHHKIB Akajemii Hayk
VYkpainu 1 Bu3Hanuil yuenuit-mexanik Tumomenko C.I1. pa3oM 3 iHIIMMHU YJI€HaMHU KoMicii OyB
MPU3HAYECHUN aKaJIeMIKOM Ta TUPEKTOPOM IHCTUTYTY TexHI4HOi MexaHiku AH VYkpainu. ¥ 1920
poui C.IL.Tumomenko nokunae YKpainy, aje i micis [bOro NPUCKIIUIMBO CIIJIKYE 32 IHKEHEPHOIO
Ta HaBITh UIKIJIBHOIO OCBITOIO B YKpaiHi, SIKy BiH CTBOpIOBaB 1 J00pe 3HaB, Ta MOPIBHIOE i 3
CHUCTeMaMHU OCBITH iHIMX KpaiH. [lix yac HeoqHOpPa30BUX BiABiAYBaHb CBOE€I baThbKIBIIMHU BiH
CIUIKY€EThCS 3 BUKJIaJladaMH, KEpIBHUKaMU HaBYaJbHUX 3aKJIa/11B, 3HAHOMUTBCS 31 CTAHOM CIIpaB
B ocBiTi. OcobnuBa yBara Ta akleHT Ha (Di3MKO-MaTeMaTHYHHA LUK AUCHUILTIH. Y 60 poku
MUHYJIOTO cTopiuys mia yac «Biamurn» Tumomenko C.II. BinBimye Oarato TeXHIYHUX BHILIB
VYkpaiHu Ta NpUXOIUTH 10 BUCHOBKY [7]: "Hare crapiiee mokojeHHE TaK XOPOLIO 3aJI0kKHIIO
dbyHIaMeHT 00pa30BaHus, YTO KaK HH TBITAIOTCS €0 ceidac MCIOPTHUTh, TOKAa HUYEro Y HUX He
nony4aercs”. Ilornsam, TyMKH, MipKyBaHHS, OLIHKU I10/10 1H)KEHEPHOI OCBITH, 3p00JIeH] y CBiit
yac C.II. TuMoIIeHKO He TUIbKH 3aJIMIIAIOTHCS KOPEKTHUMH, @ CTalOTh ChOTOJIHI HaBITh OUIBII
BOXJIUBUMH, aKTyaJIbHUMU JUIs CydacHOi YKpaiHu. BuHukae soriuae 3anuTaHHs, HA YOMY pOOUB
Harojioc y CBIA 4ac (QyHIAaTop, 3aCHOBHUK I1H)KEHEPHOI OCBITH y CBITOBOMY MacmiTadi
C.ILTumomenko Ta sk 3 yaciB C.I1. Tumomenko (1878-1972) 3miHunacs iH)X€HEpHA OCBITa B
VYkpaini? ki Bona mae 3100ytku ? 1o BimOyBaeThCs 3apa3 3 i1HKEHEPHOIO OCBITOIO B YKpaiHi?
[Io npo 1e roBOpsATh aBTOPUTETH 1HXKEHEPHOI Tajy3i CBITOBOTO piBHA? 3BHYAiiHO, BUHUKAE 1
3alUTaHHsA, 0 Tpeda MPUHIIUIIOBO 3pOOHTH, 1100 TOKpaIlyBajiach, a HE MOTIpIITyBatach OCHOBA
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PO3BHUTKY TEXHIYHOTO TpOTrpecy — IHKEHEepHa OcBiTa B YKpaiHi? 3a cioBamMH akajaeMika
I'puromtoka E.I. [1] came Tumomenky C.I1. HaaeKUTh 3aciayra MOCTAHOBKH Ta MOOYI0BH CHCTEMH
imkenepHoi ocBitu. Tumomenko C.I1. pa3om 31 CBOIM 3eMJISIKOM Ta OHOTPYITHUKOM 10 HABYAHHIO
y peanbHOMy y4miuiy B PomHax, Bimomum ¢isuxom, akamemikom A.®.Modde, crBopun y
noJitexHiunoMmy iHcTHTYTI CaHkT - [leTtepOypra BimoMuii Ha BeCh CBIT (PI3UKO — MEXaHIYHUI
(dakynpTeT, J€ CTYyACHTaM MEXaHIYHOIO BUIMIJIEHHA Tmiepeadadanocs JaTd CEpPHO3HY
¢byHIaMEHTaJIbHY MIArOTOBKY 3 MAaTEMAaTHKH, MEXaHIKHM Ta (I3UKK y 3B’A3KY 3 IIUPOKUMH
TEeXHIYHUMHU 3acTocyBaHHAMU LuX Hayk. C.I1. TuMoImeHko BiANOBIAAB 32 CTBOPEHHS, HAaBYaJIbHI
IUTAaHU 1 TpOrpaMy HaBYaHHS Ha MexaHiyHOMy BimminenHi. Ille 3 peanpHOro yumnuiia, e
TOTYBaJIM YYHIB JI0 MpakTU4HOI TexHI4HOi poboTH, C.II. TuMomenko 3HaB, 110 MeXaHIKa JUIs
IH)KeHepa € BAXJIMBUM Ta BHM3HAYaJIbHUM npeameroM. barato yBarm mum muranasm C.I1
TuUMOIIEHKO MPUIIIIAB MPAIIOIYH IEKaHOM 1H)XXEHEPHO - OyaiBenbHOro (akynbrery KuiBchkoi
MOJIITEXHIKU. AHANI3YIOUH [IEBHI MPOTAIMHY Y BUKJIAJIaHHI MATEMATUKH 1 MEXaHIKH, TUMOIIEHKO
C.I1. BOauaB mpuUMHY LBOTO y aOCTPaAKTHOMY IiJIXOJi, MAJEKOMY BiJl MPAKTHYHHUX IMPOOIEM
BUPOOHMIITBA. [HIIOI MPUYMHOIO HE33J0BIILHOIO BHUBYCHHS MATEeMAaTHKH 1 MEXaHiKH Oyrna
BIJICYTHICTh IIPAKTUYHMX 3aHATh. Y nojaiblioMy Li Heponiku Oynu ycyHeHi C.I1.Tumorenko,
aJie Ha CyJ9acHOMY eTarli B YKpaiHi yce moBepTaeThCcs Ha Ti & cami koua. 3apa3 B OINI na 2023-
2024 n.p. 3 MexaHiku MaTepiaiiB 1 KOHCTPYKIiH (Omopy marepiaiiB) 3a MOJAAHHAM BEIHKOIO
«haxiBus» 3 opranizaimii HaB4anbHOro mporecy Ha [Td i3 3aranbHOIHXKEHEPHUX AUCLUILIIH,
3aBijyBava Kadeapu BUIIOT MaTeMaTHKH, (DI3UKH Ta 3aralIbHOIHKEHEPHUX IUCIUILTIH, Tpodecopa
I'oBopyxu B.b. 3MeHIIEHO KiNBKICTh KpEAWTIB Ta CKAaCOBaHI MpakTWU4HI 3aHATTA. Jlo pedi, y
BepecHi 2022 p. BunmoBHuioca 70 pokiB 31 IHS 3aCHYBaHHSI Ka(eIpu TEOPETUYHOI MEXaHiKH,
OTIOpy MaTepialliB Ta MaTepiao3HABCTBA, AKa Oyla OAHI€I0 3 THX Kadeap yHIBEpPCUTETY, K1 HE Ha
raciax a Ha Jili 3aKJafaroTh 0a3y, pyHIaMEeHT 1HKEHEepHOi OCBITH Ta 0e3 IIIAHOI POOOTH SIKUX
MapHO CIIO/IBATUCS HA SKICHY IiJrOTOBKY IHXXEHEpPHHUX KaapiB. s TOro mo0 MOKpAIIUTH Ta
aKTUBI3yBaTH OH-JIallH HaBYaHHS 3100yBayiB iHxeHepHoi ocBiTH JJIAEY B yMoBax kapaHTHHY
Ta BIICHLKOBOrO CTaHy BHKIagadl KadeIpu TEOpeTHMYHOI MEXaHIKH, OMOopy MarepialliB Ta
MaTepialo3HaBCTBA y CIHIBIOpalli 3 BHUKIaJadaMy iHIMX BUIIB 10 100-piqus J{HIMPOBCHKOTO
JIep>KaBHOTO arpapHO-eKOHOMIYHOTO YHiBepcuTeTy Ta 70-pivust Kadeapu TeOpeTUIHOI MEXaHIKH,
ONopy MartepiajliB Ta MaTepialo3HaBCTBA MIATOTYBalM Jpyruii ToM «TeopeTndyHi OCHOBH
CLIbCHKOTOCTIOAAPChKOI MeXaHIkn» MoHorpadii «3emiepoOcbka MeXaHiKa» Y YOTHPhOX TOMax
[4].

OCHOBHA YACTHUHA CyuacHi BUMOTHM /10 HpPOEKTYBaHHS, BHUPOOHHUIITBA, €KCILTyaTallii
MallliH 1 o0JIaJiHaHHsA, 10 PO3POOKH TEXHOJIOTIH B MPOMMCIOBOCTI Ta arpapHOMY BHUPOOHUIITBI
OoTpeOyI0Th BUCOKOI KBami(ikaiii MaiiOyTHIX 1H)KEHEpiB, TEXHOJIOTIB SK 3 (PaXOBUX IUCLUILIIH,
Tak 1 (yHIaMEHTAIbHUX AUCUUIUIIH TPUPOJHUYO-HAYKOBOI MiATOTOBKH, $KI 3aKIaJaroTh
(GyHIaMeHT Ta TexHIYHy 0a3y iXx KommeTeHTHOcTi. MaiiOyTH1 (¢axiBIl MOBMHHI CaMOCTIIHO
BUPIIIYBAaTH yCl BUHUKAIOYM Ha BUPOOHUITBI MUTaHHS, OB’ A3aHi 3 BUKOPUCTaHHSM MEPE0BOTO
JIOCB1Jly €KCILTyaTallli CUIbCbKOTOCTIOAAPChKOI TEXHIKU, 3HApsAIb Ta 3ac001B, pO3pOOKH HOBITHIX
TEXHOJIOT1H, OyTH 3aTHUMH 1 TOTOBUMH MPUKXMATH BiJMOBIIHI pillieHHs 1o BuHUKarouuM B ATIB
TexHIYHUM TipoOneMaM. lle crae kOoHUYe HEOOXITHUM y CydaCHHUX peallisiX B YKpaiHU KOJH
HEeoO0XiHO Oy/ie BIAHOBIIOBATH IPOMHCIIOBICTh Ta €KOHOMIKY YKpaiHH.

CinbcbpKorocnoapcpka MeXaHiKa, K KOMILJIEKC MPUPOJHUYO-HAYKOBUX
THCITUTLITIH, € TEOPETHYHOIO Ta HAYKOBOIO OCHOBOIO TSI
BHUBYEHHS, CTBOPEHHS 1 I'paMOTHOI eKCIUTyaTallii Cy4acHOi TE€XHIKH OyAb-sIKOTO MpPU3HAYCHHSI.
OnaHyBaBIIM Ta BHUKOPUCTOBYIOUM 1ii 3aKOHHM, NPUHIUOM Ta METOau, (GaxiBIi 3MOXYTh
PO3pOOIIATH, TOCTIIKYBATH Ta BJIOCKOHAIIOBATH KOHCTPYKIIT MAIlINH, 3HapsAIb, 00JIaJHAHHS Ta
(daxoBo ix ekcruryaTtyBaTH. «T€OpeTHYHI OCHOBH CUIbCBKOTOCIIOJAPCHKOI  MEXaHIKH»
MPU3HAYCHI CIPHUATH SIKICHIA MiATOTOBLI KBamiikoBaHMX, KOMIETEHTHHUX crerianictiB AIIB,
3/1IaTHUX 3a0€3MeYUTH CaMOCTiHE pO3B’sI3yBaHHS OararboxX IHXKEHEPHUX 3a1ad 1 mpoOliem,
MIOB’SI3aHUX 31 CTBOPEHHSIM, PalliOHATbHUM BUKOPUCTAHHSAM Ta BIOCKOHAJCHHAM TexHiku AlIB
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BIJIMOBITHO /10 CY9aCHUX YMOB pOOOTH Ta OyIyTh KOPUCHUMH 3100yBadaM yCiX TPhOX CTYICHIB
BHIIIOI OCBITH, SK Y HaBYAJIBHOMY IIPOIIECi, TaK 1 y MOJANbIIINA HayKoBiid poboTi. besymoBHO
BYACHOIO i KOPHCHOIO Oyne HasIBHICTb €JIEKTPOHHOI Bepcii 1o
HOPMaTHUBHUM JMCIUILTIHAM, K1 BUKJIaJa€e Kadeapa TECOPETUIHOI MeXaHIKH, OTIOpY MaTepiaiiB Ta
MaTepiallo3HaBCTBA Yy AMCTaHIifHOMY (opMaTi B yMOBax KapaHTHHY Ta BIHCHKOBOTO CTaHy.
TeopeTnyHi OCHOBH CUIBCHKOTOCIIOAAPCHKOT MEXaHIKH MICTATh HACTYIHI YaCTUHH, SKI MalOTh
NpsIMUAH 1 3BOPOTHIH 3B’SI30K, a caMe, OCHOBHU:

e  TEOPETUYHOI MEXaHIKH;

e  MEXaHIKM MaTepiajiB i KOHCTPYKLiN (0nopy Marepiais);

e  Teopli MexaHI3MiB Ta MalllHH;

e  Marepialo3HaBCTBA.

Hpyruit Tom MoHorpadii «TeopeTnyHi OCHOBH CUIBCHKOTOCIIOAAPCHKOT MEXaHIKH
PEKOMEHJOBAHO BUYEHOIO pazoro0  JHIIPOBCHKOTO JIEPKAaBHOTO  arpapHO-eKOHOMIYHOTO
YHIBEPCUTETY K HAaBYAIBHUHN MOCIOHUK /I 3700yBaviB YCiX TPhOX PIBHIB BHINOI 1HXXEHEPHO-
TEXHOJIOTIYHOI OCBITH.

I B Tomy x 2022 poui, Bif3HA4arOuu IOBUICHHY [aTy, 3 METOI0 «IIOKPAIICHHS Ta
MIBUIICHHS. SKOCTI 1H)KEHEPHOI OCBITM» BHWMINOB Haka3 Mpo JiKBimamio kadempu Ta ii
npUeIHAHHS 70 Kadeapy BHUILOT MAaTEMATHKHU 1 (PI3UKH 3 MPUIHCOM «Ta 3aralbHOIHXKEHEPHUX
micuuIutiEy. TyT akTMBHO TOTypOyBaBCsl Ta 3pOOHMB BEJHMKHI BHECOK B IO IMOJIIO 3 SBHOIO
3alikaBieHicTi0 HoOBH AekaH [T mnokTop Hayk 3 JepKaBHOTO YIPABIiHHS Ta aJIMIHICTPYBaHHS,
npodecop Ilyrau A.M. ta mpodecop I'oBopyxa B.b. 3BuuaiiHo, mo me OyJ0 MOTOMKEHO 3
KEpIBHUILITBOM YHIBEPCHUTETY.

o x BinOyBanocs Ha IT® y cydacHHX peanisx B OpraHizailii HaBYaIBHOTO MPOLECY, SKi
3100yTKM y miaroroBii MaiiOyTHiX ¢(axiBuiB AIIK Ta BigOymoBHUKIB €KOHOMIKM YKpainu?
[Tpukpo mmcaTty, aje mpu MPOBEIACHHI 3aHATH MMEPEBAXHO Y AMCTAHIIHHIA (GopMi HA 3aHATTAX
MpUiiMay y4acTh y Kpamomy Bumaaky 25-30 BiJICOTKiB 3100yBayiB, CaMOCTIHHO MpalltoBai,
BUKOHYBQJIN 1 IPOXOJIWIM BIMOBIAHO 3a TpadiKoM KOHTPOJIbHI 3aX0/AM 1 Toro MeHuie. Benuka
KUTBKICTh 3/100yBauiB BHIOi OCBITH arpoimkeHepiB ITd B3arami Hi B skili Gopmi He Oymnu
YYaCHHKaMH HaBYAJHHOTO TPOIIECY, ajie 3a HAIOJICTJINBOI0 BUMOTOIO JIeKaHy OyJId aTecTOBaHi.
Ile inHOBamii Bix aekaHa IT® y cydacHux peanisx...Buknanadi,ski bOro He XOTUIH pOOUTH
CTaJli MEepCOHaMU HOH-TpaTa... | e skicHa miaroroBka MainOyTHiX ¢axiBuiB AIIK, siki BUHHI
3abe3neuyBatu BiiOy 0By, po30ynoBYy Ta po3BUTOK AIIK i exonomiku Ykpainu?. Ock Takuii cTa
1 cydacHi peaiii MiAroToBKM MaiOyTHIX arpoinxkeHepiB Ha IT® JIZIAEY. I ue nyxe crucno,
TOJIOBHE 32 TEKCTOM, MI>K CTPIYOK.

Ha nmouatky TpeThoro THUCSAYOMITTS JIFOJACTBO BCTYIUIIO Y SIKICHO HOBY iH(opMariiiny
€roXy PO3BUTKY , SKa BIAMOBIJHO CTaBUTh HOBI BHMOTH MO MiArOTOBKH (DaxiBIiB OyIb-SKOi
rajxysi, B OCHOBI1 SIKOi (JOpMyBaHHSI, CTAaHOBJIEHHS Ta PO3BUTOK TBOPYOI OCOOMCTOCTI MPOTATOM
KUTTA. [ligBamHM CTBOpEHHS Takoi 0COOMCTOCTI 1 BUHHA 3aKJIACTH CHUCTEMa OCBITH, NP I[bOMY
HarojioC pOOWTHCS Ha PO3BUTKY TBOPYHMX 3/I0HOCTEH o0coOHCTOCTI Ta 11 MOOLIBHUX 1
aJanTanifHuX MOKJIMBOCTEH 10 MIBUAKO 3MIHHUX MPOLECIB y CBITi [2-4]. Benukuii BriMB Ha
CTAHOBJICHHS Ta PO3BUTOK I1HKeHepHOoi ocobuctocti Tumomenka C.II. 3pobuB Onekciii
MuxkomnaiioBuy KpunoB (1863-1945), BumatHuii MaTeMaTHK, MeEXaHIK, KOpaOyieOyIiBHUK,
akaziemik, 160 piuusi 3 JHS HapOJKEHHS SIKOTO HAyKOBa CIUJIBHOTA BiJI3HAYWJIa Yy CEPIHI IIbOTO
POKY Ta SKOMY HAJIEKHUTh MiATPYHTS MapaJurMu Cy4acHOi OCBITH HE Ha BCE JKUTTS, a MPOTITOM
Bchoro kuTTSA. O.M.Kpuio HaromomryBaB [5], mo ‘“KoJHa IIKOJIa HE MOXE BHUITYCTHTH
3akiHueHoro ¢axisist. PaxiBus TBOPUTH HOro BiacHa AisIbHICTH. Tpeba nuiie, o6 BiH yMiB
YUUTHCS, BYNTUCS BCE KUTTS. JIJIs1 HOTO MIKOJa IOBUHHA MPHIIETIUTH HOMY KYJIBTYpY, JIFOOOB
710 CTIpaBH, 10 HayKH. BiH MOBUHEH BUHECTHU 3 HET OCHOBM 3HaHb, KPUTUYHO X 3aCBOITH; TIOBUHEH
3HAXOJIUTH 3HAHHS, IKUX oMy Opakye; 3HaTH, JIe IX MOKHA 3HANTHU Ta sIK HUMU CKOpUCTaTHCS .
Came TakuM HUIIXOM MTOBUHHI MaHAPYBATH 1 HAII1 3100yBayi OCBITH, MAHOYTHI 1HXKEHEPH, Y TOMY
YHUCITi 1 arpapHoi ranmy3i, OyJIBHUKM €KOHOMIKH He3aliexHoi YKpainu. B ymoBax rimobamizartii
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CBITY, TIEPEXOy A0 HOBOI 1H(OPMAITIHHOT eTTOXH KJIIOYOBI 1IHTENIEKTyalbHI mpodecii Bce OibIie
CTal0OTh MAacCOBHMMH, a 1HBECTULIi y cdepy OCBITH, Y PO3BUTOK IHTEIEKTYaJbHOI'O JIIOJCHKOTO
MOTEHIialy caMUMH e(peKTUBHUMH Ta mnpuOytkoBuMu. Y CopOoHchkil aeknmapanii 1998 p.
MPOTOJIONIEHO 3a METY 3pOoOMTH €BpOIy HE TUIBKA « 30HOK0 €BpO, OAHKIB 1 €KOHOMIYHHUX
IHCTUTYTIB, a 1 30HOI0 €KOHOMIKHM 3HaHb . TEXHOJOTIE0 JOCITHEHHS Ii€i MeTH 1 € bomoHchka
cuctema. Y tpasHi 2023 poky BunoBHuiI0cs 18 pokiB 3 TOro MOMEHTY, KOJIM i1 9Yac bepreHchkoi
koH(pepeHil Ykpaina npuenHanach 10 bomoHcekoro mporecy. Ski xk 3a meii yac BiOyaucs 3MiHU
y CHUCTEMI BHUIIOI 1H)KEHEPHO1 OCBITH B YKpaiHi, Y MiABUIIMIACS SKICTh 1HXKEHEpHOI ocBiTH? Yn
BOJIOZIIOTH HAIII CTYJICHTH 1HO3EMHIUMH MOBaMH Ta € AIMCHO MOO1JIbHI 3 TOUKH 30pY KOMIIETCHIII1?
Uwu 30epiraeTbes GyHIAMEHTAIBHICTD, UM 3aKJIQIAI0THCS HAJIKHI M1BAJTUHN 1HKECHEPHOI OCBITH
B Ykpaini [2-4]? 1li ta Garato iHIIMX NMHUTaHb 3aJIUNIAIOTHCS BIAKPUTHMHU 1 cboroHi. ITicms
IpU€eAHaHHSA 0 boioHCckKOro nmpouecy BuIla 0cBiTa B YKpaiHi nepeiiuia Ha KpeAuTHO-MOYJIbHY
cucremy (KMC) opranizanii HaBdanpHOro mporeccy, outst 50 % mnepenbayeHUX HaBYAIBHUMU
[IporpaMaMu IMUTaHb BUHECEHO Ha CAaMOCTIMHE ONpAIlOBaHHS CTYAECHTaMH. 3HAYHO CKOpPOYEHI
ayJAMTOPHI TOJIMHY BiZIBe/IeH1 Ha BUBYCHHS IMCIHILIIH, SKi 3aKJIaJJaI0Th OCHOBH, POPMYIOTH Oa3mc
MaiOyTHIX 1H)KEHEpiB, YaCTHHY AMCLHUIUIIH MNpoQeciiiHOro OJIOKY Y CKOPOYEHOMY BHUIIIAIL
II’SITOTO POKY HABYAaHHS IEPEKHMHYTO Ha monepeaHi poku. Lli HOBOBBEIEHHS B CHUCTEMI
1H)KEHEpHOI OCBITH, JI0 IKUX CTYJIEHTH y HaIIMX peallisfix, 0COOJIMBO arpapHUX BUILIB, HE 3aBXIU
TOTOBI, HE MOKPAIIIOIOTH SKICTh OCBITH, PiB€Hb 3HaHb. PiBeHb MIKIIBHOI MIATOTOBKH, OCOOJINBO
CUIBCBKOT MOJIO[i, 3 MATEMATUKHU, IPUPOJHUYMX TUCLUILTIH, M KO KaXy4dH, Oakae Ha Kpauie. Tyt
MaeMo 0arato 00’ €KTHBHHX 1 Cy0’€KTUBHHX MPHYUH.

XX1 cropiuus - indopMmarliiitHe, CTOpiuYsi HAHOTEXHOJIOTIH Ta €KOHOMIKH 3HAHb a TOMY
€IMHUM BHXOJOM 1 CaMHM BaKJIMBUM KpPOKOM IIIIBUIICHHS SIKOCTI OCBITH € 3aKJaJaHHS,
dbopMyBaHHS (pyHIaAMEHTY, 30epexkeHHs (yHAaMEeHTaIbHOCTI iHkeHepHoi ocBiTH. Komm €
HaAiiHUN (QyHIAaMEeHT y crmopyad, TO MokeMo 1 HaaOynoByBaTH, IOOYAOBYBaTH Ta
po3oymnoBysatu [4]. lo popmyBanHs QyHIaAMEHTY iHXEHEpa HEOOXiTHO MOBEPHYTHCS OOIUIUSIM
Ta NPUAUIATH KoMy Ouibine yBaru. Lle ocobiuBo akTyallbHO B Cy4acHUX YMOBaxX YKpaiHu, KOJIH
HaBYaJIbHUI Ipoliec BiIOyBaeThCs y AUCTaHLINHIN ¢opmi. Ha xxanb 10 1iporo Ykpaina He ToToBa
Ta W cama cucrema He edekTuBHa 1 He pe3ynbratuBHA. OCOOIMBO 1€ CTOCYETHCS YMOB
BilicbkoBOro cTraHy. TyT HEoOXiHO YiTKa opraHizailis Ta Ji€BUHA KOHTponb . basucom s
1HXKeHepa OyAb-SIKOro HampsMy € (QyHJaMEHTaJllbHa MIArOTOBKa 3 (PI3MKO-MaTeMaTUYHUX
JAMCIHMILTIH, PO IO Y CBIiif Yac, sk yxe Harojolysanocs, BiydHo ckazas C.I1.Tumorrenko [5,7]:
« I'pyHTOBHA MiIrOTOBKA 3 MAaTEMATUKU 1 OCHOBHMX T€XHIYHHMX MIPEMETIB 1aBaIM HAM BEJIUUE3HY
nepeBary rnepeji aMepuKaHIsIMU. .. ». Ha kaib 1boro He MOXHA CKa3aTH NP0 CYYaCHY 1HKEHEPHY
OCBITY B YKpaiHi, y TOMY YHUCII 1 arpapHy, siKa 3 MO3ULIH «MUTTEBOTO NMParMaTu3My» Bce OuIbIle
HaOupae TEHJCHIIIO IMiArOTOBKM “‘KOPUCTYBadiB”, ‘“‘CIIOKMBadiB” Ta «CIOCTEpirayiBy»
3aKOPJIOHHUX MAaIllMH 1 TEXHOJOTri, a He OyaIBHUKIB BJIIACHUX MAIlIMH, TEXHOJOTIA Ta
IIPOIOBOJILYOT 1 EKOHOMIUHOI He3aleKHOCTI YKpaiHu. dyHIaMeHTaNbHICTh 1H)KEHEPHOI OCBITH B
VYkpaiHi OCTaHHIMU pOKaMH MOCTYNOBO BTpayaeThes [4]. 3 MO€i TOUKY 30py Ta JOCBiYy JOCHUTH
pedopmyBaTH Ta TpaHCPOPMYBATH BUILY IHXKEHEPHY OCBITY B YKpaiHi, MoBa iijie mpo ayanbHy
OCBITY, JUCTAHIIIMHY 3a04HY 1 TaKe 1HLIE. ...... VYci cyuacHi TpaHcopmariii pu3BeayTh 10 BTpaTh
1H)KeHEepHO1 CyTi iHXeHepHOoi ocBiTu. IIpomonyroTh yci i Tpancdopmarlii, 3 MOEI TOUKH 30Dy,
(daxiBmi 0e3 JOCBiAy, Aayieki BiJ 1HXXEHEpHOi OCBiTH abo 3 MeToro ii pyiHyBaHHsA. Jlo HHX
BIJTHOIITY, B MEpIIy Yepry, BiIOMOr0 €KC-MiHICTpa Ta Horo koMmauay, mpodecopa 3 iHCTUTYTY
exkoHoMiku T.MijioBaHOBa,

BUCHOBKH
Cyuacna napagaurma ocBiTH XX1 CTOMITTS MOJIsATae HE B OTPMMAaHHI OCBITH Ha BCE KUTTH,
a B OCBITI BIPOJIOBXK yCchoro KUTTS. | came daxiBelp, SKui Ma€ MilIHY Ta HaA1i{HO 3aKJaieHy 6a3y,
(byHIaMEHT, 3MOXKe MPOJOBXKYBaTH Ta PO3BMBATH CBOIO CIpaBy. MaIIMHU, TEXHOJIOTII JIyxKe
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CTPIMKO 3MIHIOIOTHCSI, OHOBJIIOIOTHCS IIBHUJIIC B pa3u HIX mokoJiHH. Lle me pas miarBepmxye
HEOOXI1IHICTh 3aKJa/JlaHHs MIIHOTO (yHAAMEHTY, HaAiiHO1 0a3m, Marouu Ky (axiBerb 3MOXKe
MOOUTHHO TEPEHANANITOBYBATUCS, OpIEHTYBaTHCA Ta aJanTyBaTHCS 10 Oyap - SKHX
IIBUIKO3MIHHUX CUTYAIlil. SIKIo 3akiageMo MaiOyTHIM (paxiBIsIM 1HXEHEPIT SKICHUN, HAIHHII
¢byHIaMeHT, iHXeHepHU Oa3uc, MPU3BHYAIMO IO CaMOCTIHHOiI poOOTH Ta OCBITH BHPOJIOBXK
KUTTS, AKIIO HABUUMO iX MUCIHUTH Ta BUMTHUCA, TO 1€ 1 OyJe 3alOpYyKOIO SIKOCTI, 3alIOPYKOIO
MaiOyTHIX yCIiXiB Ta MEPCIEKTUB PO3BUTKY HE TIJILKU 1HKEHEPHOI raiysi, a i Bciei BigOyaoBH,
CTPYKTYpHOi nepeOyJoBH eKOHOMIKM YKpaiHu. [IpoBeneHuii aHaii3 cydacHOi CHCTEMH BHIIOi
1HKeHepHO1 OCBITH B YKpaiHi OKa3ye 110, 3 MO3ULIH MUTTEBOTO MparMaTu3My IJIs YCiX piBHIB
MIJITOTOBKH, 1HXXEHEPHA OCBiTa BCe OLIbIIE HAaOMpae TEHJCHINIO IiJTOTOBKHM KOPHCTYBAyiB,
CMOKHMBAYiB Ta CIOCTEPIrayiB 3aKOPIOHHOI TEXHIKH, MALIMH Ta TEXHOJOTIH a He TeHepaTopiB Ta
OyniBHHMKIB BiacHOi. BigmoBa Bim mpuHIuUy (yHIAMEHTAIBHOCTI, KWW BU3HAHO CHOTOAHI Yy
BCHOMY CBITi T'OJIOBHOIO YMOBOIO YCIIIIHOCTI ()YHKIIIOHYBaHHS BHIIOi 1H)KEHEPHOi OCBITH,
O3HauaTUMe Jerpajalito, CTpIMKUN pyX YKpaiHH O OCBITHBOI'O KOJAICY, HEMHUHYYOIO IpH
ITHOpYBaHHI CBITOBHUX TEHJCHIIH PO3BUTKY OCBIiTH. Ta 1 Ha BENMKI HAYKOBI 3M00YTKH Y IIbOMY
BUIIQ/IKy MapHO CIoJliBaTHCs. BBajkaemo, 1110 He IPUIYCTUMO BTpayaTH, BIAXOJUTH BiJ HAOyTOro
VHIKQJIbHOTO JTOCBIy BITYM3HIHOT CHCTEMH 1HKEHEPHOI OCBITH MUHYJIUX YaciB, 1 B IEPIIY YepTy
il pynnamenrtanbHocTi. Sk 3anoBigas T.I'.11leBuenko “Yuurecs, unraiite, 4y>koMy HaB4aiTeCch i
CBOro He IypaiTtech’. [[ilicHO Mynpa 3amoBinb, SIKa 1 CbOTOJHI € BEIbMH AKTYaJIbHOIO JUIS
Cy4acHOi 1HeHepHO1 ocBiTU B Ykpaini. CnaBa Ykpaini!
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VJIK 378.147
Hooponocosa Y0./1. (Hayionanenuii mpancnopmuuti ynieepcumem, micmo Kuis, Yxpaina)

PLTOCOPCBHKI I KOHHENTYAJBHI 3ACAIA BUKJIATAHHSI ETUKH
CTYAEHTAM PI3BHUX CIIEHIAJIBHOCTEHU

Anomauia: Aemop poszenaoae 3miHu y YiHHICHUX OCHOBAX BUKNAOAHHA PINOCOPCOKUX OUCYUNTIIH A BUABTAE
KOHYeNnmyanbhi 3aca0u GUKIAOAHHA emUKU cmyoeHmam pisHux cneyianonocmei Hayionanono2o mpancnopmmozo
yHigepcumemy. 1onoeue cnpamyeanHs cmammi — OOTPYHMYSAHHS AKMYani3ayii NPUCYMHOCMI 8 eMUYHUX KypCax
3000ymKi6 cyuacrnoeo ¢hinocogpcbkozo Ouckypcy-0ianocy ma po3Kpumms HOMeHYiany emuKku ) UYIHHICHIU 1
KOMYHIKAMUGHIU camopeanizayii mMaubymuix gaxisyie y pisHuUx 2any3ax 3HaHb | (QOpMYSAHHI iX KpUMuU4HO2O i
KpeamugHo2o MUCIEeHHs Ma eMOYIliHO20 iHmeeKmy.

Abstrzct: The author examines changes in the value basis of teaching philosophical disciplines and reveals
the conceptual principles of teaching ethics to students of various specialties of the national Transport University.
The main direction of the article is justification of the actualization of the presence in ethics courses of the
achievements of modern philosophical discourse-dialogue and the disclosure of potential of ethics in value and
communicative self-realization of future specialists in various fields of knowledge and formation of their critical and
creative thinking and emotional intelligence.

VY paMKax CHOBHEHOTO BUKIIMKIB MOBCSKICHHS HUHINIHBOTO €Taly Maibke
JNECATUIITHBOI ~ POCIMCHKO-YKpPAiHChbKOI ~ BIMHM  MEpell  YHIBEPCUTETCHKUMH
MeJaroraMu rocTa€ BUMOra OCMHUCIIEHHS 3MIH Y [IIHHICHUX OpIEHTHPAX BUKJIAJaHHS
(p110cO(DCHKUX TUCUHUILIIH, OHOBJIEHHS 1X KOHTEHTY Ta METOJOJIOTTUHUX 3acajl Moro
¢opmyBanHs. KopcTka paMKa ChOTOJEHHS U EK3UCTEHLIAJBHUN XapakTep
YKpaiHCBKOTO OIOpYy arpecii 3yMOBWJIM MNOTpeOy akTyami3alii B yKpaiHCBKOMY
dimocodhcbkoMy TUCKYpCl TpoOJEeMaTUKU 3 TAPUHU €THKH, (utocodchrol
aHTPOIIOJIOT1, akcionorii, gpinocodii mii 1 penomenosnorii (sx imocodii 1oCBiTy).
[Tomryk  ykpaiHCBKMUMU HAyKOBLISIMH HOBHX (opMm  dinocodyBaHHS Ta
MEePEOCMHUCIICHHS] BIJOMHUX IMAXOAIB Ma€ BIUIMBATH 1 Ha IIIHHICHI 1HTCHIN]
YHIBEPCUTETCHKUX KYpCiB 3 €THKH, HUHI MPEICTaBICHOI B HaBUAJIBHHUX IUIAHAX
CTYICHTIB HETYMaHITApHUX CIHEMIAIbHOCTEH Yy BUIJISAAI PI3HUX JUCHUILIIH.
CporoHi yBUPa3HIOETHCS 3aTUT HAa MDKIMCIIUIUTIHAPHE 3HAHHS B KypCcax €THYHOTO
COpPSIMYBaHHS Ta MDKAUCIHUIUTIHAPHUX Kypcax 13 (u10co(PChKOIO 1 MCUXO0JIOTTYHOIO
OCHOBOI0, TOMY AKTYaJbHUM € (H110cOdChbKe OCMUCIICHHS! KOHIIENITyalIbHUX 3acajl
(opMyBaHHSI KOHTEHTY BIJNOBIJHUX KOMIIOHEHTIB OCBITHIX mporpam. [Ipotsrom
necatu pokiB cepell pinocodiB, MCUXOJOTIB 1 MEIaroriB MepioluuHO BUHUKAIOTh
JTUCKYCli MO0 TPHUCYTHOCTI (GIIOCOPCHKUX KypCiB y HaBYAIBHUX IUIaHAX
3100yBadiB TEXHIYHUX, CKOHOMIYHHX, YIPABIIHCHKUX CHEIIaTbHOCTEH, MPUIOMY
NOMITHUHA aKIEHT Ha TOMY, IO OHOBJIEHHS KOHTEHTY TaKuX KypcCiB Mae
MOEHYBATHCS 31 3MIHAMU Y M1IX0/1aX J0 KOMYHIKallli BUKJIaJa4iB 31 CTyJICHTaMH Ta
BIIPOBAKEHHSIM 1HHOBaui. Ha yBary 3aciyroByroTs npono3utii [nan bongapuyk
[2], Iropa Kapisug [4], JTrommunu Kowmicap [5], Ipunu Jlob6ponpaBooi [3], siki
aKIIEHTYIOTb ~Ha  HEOOXITHOCTI  TpaHcdopmaliii  cnocoOiB  BUKIAJAaHHA
¢inocodpebkux aucuuiuiid. L{iHHUMH OynyTh 1 AOCHIKEHHS CYNEpEeUIMBOTO
BILJIUBY COIIOKYJIbTYpPHOTO0 KOHTeKcTy Ha ocBity Ceprisa Ilponeesa [7], Muxaiina
Boituenka [1], Mapii Kynraeoi [6]. st ykpaiHCbKHUX BUESHHUX, KOTP1 MOETHYIOTh
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HAyKOBY JISUTBHICTH 13 BHKJIAQJaHHSAM, OYEBHAHA 1 MOTpeda B akTyamizamii
MPUCYTHOCTI B YHIBEPCUTETCHKHUX (1T0COPCHKUX Kypcax 3A00yTKIB Cy4yacHOTO
(i110cOPCHKOTO TUCKYPCY-/T1aJI0Ty Ta yBUPAa3HEHHsI TOTEHI1ay €THYHOTO 3HAHHS Y
I[IHHICHIM camopearizaliii MaiOyTHIX (paxiBIlIB Y PI3HUX Tally3sX 3HaHb.

MeTo1o Haiioi pod6oTu € BUSABICHHS (17I0COPCHKUX 1 KOHLIENTYaJIbHUX 3acaj]
BUKJIQJaHHA ©THUKM CTYJACHTaM pI3HUX CHeliaJbHocTe. Peamizamia i
notpedyBaTuMe BUKOHAHHS JBOX 3aBAaHb: OOIPYHTYBaHHS METOAOJOTIYHOI 1
KOHIENTYalbHOI OCHOBM (OPMYBaHHS KOHTEHTY MAMCLUHMIUIIH, TMOB’SI3aHUX 13
€TUYHUM 3HAHHSM, Ta XapaKTEPUCTHKU MPOIO3UIINA BpaxyBaHHS (PiocodchbKux
3acaj]i BUKJIaJaHHS AMCLMILUIIH, aJpECOBAaHMX 3/100yBauaM CTyNeHs OakaiaBpa y
HarionansHOMY TpaHCIIOPTHOMY YHIBEPCHUTETI.

Mipkyrouu Mpo COLIOKYIbTYpHI TpaHchopMallii, IKi BIUIMBAIOTh HA CYYacHY
ocBity, Cepriii IIponeeB [7, c. 10—13] Bka3zye, 110 HUHI MOXHa CIIOCTEpIraTv
CUTYAIIil0, KOJIU BaKUTh HE IIIMOMHA OCSTHEHHS CEHCY 1 pO3YMIHHS, a BIIPaBHICTb
peakiiii ¥ omepaTUBHICTH i, BHACIIJOK YOr0 YMHHHUKOM YCIIIIHOCTI 3aMiCTh
Mi3HAHHS BU3HAETHCS PUTOPUKA, TOJIOBHUM 3100yTKOM BUITYCKHUKA YHIBEPCUTETY
— MOOUIBHICTB. Y TaKOMY FOPU30HTI I'0Jil TOBOPUTH PO BPaxyBaHHs LIHHICHOTO
MOTEHIIIay KypCiB 3 €THKH, aJ[)Ke BOHH YOCOOIIOIOTh CaMe CIIPSIMYBaHHS Ha CMHUCTI,
PO3YMIHHSA 1 CMHUCJIOTBOPEHHA. Y TOSCHEHHI akTyaJdbHUX aedopmariiii B OCBITI
Mapis KynraeBa [6] 3BepTaeThcsa 10 KOHIENTY HamiBOocBIiTH Teomopa AJOpHO Ta
HaroJIolrye, M0 HAMIBOCBIYEHICTh SK XapaKTEpUCTUKAa OCOOM HE O3Haydae
BIJICYTHOCTI y HEl JTOKYMEHTY MIpO OCBITY, 00 BOHA yXBaIIO€ O€3BIANOBIIANIbHI
pIIEHHS Ha MIJCTaBl peajbHUX JAMIUIOMIB a00 CepTH(IKATIB, TOK PAHO UM IMI3HO
HAIBOCBITA TEPETBOPIOETHCS HA AHTUOCBITY, OCEPEHJSIM YOTO BHUCTYMAE
«pparMeHTapHe 1 HETMOCTIOBHE MHCIICHHS, SK€ BUJA€ cebe 3a CUCTEMHE, aje
BTPATHUJIO 1110 31aTHICTBY [6, ¢. 191]. Muxaiino Boiiuenko [1] Takox npoTHcTaBise
HAIBOCBITY OCBITI JI€BIA 1 KOHIIETITYalI3y€ MOHSTTS HAMiBIil, IPOSBOM 4YOTO B
OCBITHBOMY TMPOCTOPl YKpaiHU BHUCTYIA€ BY3bKE 1HCTPYMEHTAJIbHE TPAKTYBaHHS
OCBITHIX TIOCIYT, IO BUTICHSE IHTEHIII OCBITH Ha TOEIHAHHS HaBYaHHS 13
BUXOBaHHSAM. PO3risiHyTI crnocTepeXeHHs YKpaiHChKHUX (DUTOCO(]IB CHOHYKAIOTh
3aMHUCITUTHCh HaJ THUM, SK MOXXHa TPOTHUCTOSITH 3TaJlaHdM 3arpo3JIMBUM
TEHJEHIISIM, BHKOPUCTOBYIOUM TOTEHI[la]l €THKM B YHIBEPCUTETCHKIN OCBITI.
[IpoTsiromM AecSITHIITTA MUTOMA 3HaYEHHS (P1710COMCHKUX TUCUUILIIH Y HAaBYAIbHUX
IJlaHaX CTYJEHTIB HEryMaHITapHUX CIEellaIbHOCTEHd 3MeHInyeTbesa. HaiTh
noODKHUN OTJIsAl TpaHchOopMalliil OCBITHIX MPOTpaM 3acBIAUYE, 1110 AeAall YacTille
BiJl KJIACMYHUX (PIIOCOPCHKUX M €TUYHHMX KYpCIB iX TBOPI BIJIMOBJISIIOTHCS Ha
KOPHUCTh IHCTPYMEHTAJIBHUX KypciB-TiOpuaiB. Llei mporec Mu crioctepiraemo i B
HarmionansHOMY TpaHCIIOPTHOMY YHIBEPCHUTETI, JI€¢ KJIACUYHUN MAXIJ 0 €THUKU
30epira€TbCs TUTBKM y TIATOTOBII MaWOyTHIX OakajaBpiB [Ou3aiiHy, SKUM
3anponoHoBaHo aucuuiuiiny «Ectetnka Ta erukay. llle nmecsthb pokiB ToMmy
MOETHAHHS 3raJlaHuX JUCIUILUIIH B OJJHOMY Kypci OyJI0 3BUYHHMM JII MalOyTHIX
IOPUCTIB, €KOJoriB, (axiBIiB 3 TypusMy, (IHAHCHUCTIB 1 HaBITh CTYJICHTIB
1H)KEHEepHHUX crenianbHocTel. [locTynoBo Kypcu 3 eTuku abo TpanchopMyBaiucs B
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Kypcu 3 mpodeciiHol eTHMKHM W eTHKU AUIOBUX KOMYHIKAlii, abo 3HUKIM 3
HaBYAJIbHUX TUIaHIB. Ha macts HUHI B JESIKUX OCBITHIX MPOTpaMmax, 3a SIKUMHU
HABYaIOThCSA 3700yBaui B HamioHanmpHOMY TpPaHCHOPTHOMY  YHIBEPCHUTETI,
IPEICTaBICHO KUIbKa BapiaHTIB AUCIMUIUIIH, LIEHTPOM SKUX BHUCTYNA€E ETHYHE
3HaHHsA. Hanpuknaa, ocBiTHbO-TIpodeciiiHa mnporpama «MapKeTHHT MOCITyT»
(cnemianbHicTh 075 «MapkeTuHr») nepeadadae qTucuuIuiiny « ETnka MapKkeTHHTY»,
OCBITHBO-TIpOdeciitHi mporpamu «Oprasizaiiss MIXHApOJHUX MEPEBE3CHb» Ta

«MutHa crnpaBa y TpaHCHOPTHIA Taiy3i» (cmemianbHicTh 275 «TpaHcmopTHi
TEXHOJIOT1i (Ha aBTOMOOLIILHOMY TpaHCcHopTi)»), «IIpodeciiina ocBiTa (TpaHCTIOPT)»
(cnemianpHicTs 015 «IIpodeciiina ocsita», cnemiamizaitis 015. 38 «IIpodeciiina
ocsita (Tpancnopt)») — mucummiiny «lIpodeciiiHa 1 KOpIOpaTHBHA ETHKA,
ocBiTHA mporpama «Jlorictuka» (cmemianbHicTh 073 «MEHEIKMEHT») —
mucuuiuiiny «EThka 013Hecy». B KUIbKOX OCBITHBO-MpO(ECIHHUX Mporpamax
€KOHOMIYHOTO 1 TPaBOBOT'0 CHPSAMYBAHHS HASIBHI MIXAUCIUILUTIHAPHI KYPCH, B IKUX
MOETHAHO CKJIA/I0BY €THUYHY 1 ICUXOJIOrYHY. Bel nepeniueni AMCHUILIIHA TPUCYTHI
Ha PI3HUX Kypcax HaBYaHHS, MOXYTb OyTH OOOB’S3KOBUMH a0O BHOIPKOBHMH,
nependayaT 3B’ 530K 13 (P1710COOCHKUMU TUCHIUTUTIHAMU, MaTepiall SKUX CTYJICHTU
OCBOIJIM Ha TepIioMy Kypci, abo 0yt enuHUMHU (1710COPCHKUMHU JTUCITUTIIIIHAMH B
HaBYaJIbHOMY IJ1aH1. BoueBuib MpUKIIa/IHA CKJIa/I0BA Y HUX Ma€ OyTH IIPeICTaBIICHA
IIMPOKO, ajie He MEHIII BaXKJIMBA 1 KOHIIENITyaJlbHA OCHOBA ()OPMYBAHHS KOHTCHTY
Ta 3B’S30K TEMATHYHOro MaTepiany 13 (uUIocoPChKUMH 3acajaMd PO3yMiHHS
IIIHHOCTEH 1 IIHHICHUX OplEHTAIlIN, cIeIU(IKU MOPAILHOTO KUTTS OCOOMCTOCTI, ii
LIHHICHOT caMopearizallii i 3J1HCHEHHS KUTTEBUX, MOPAJIbHUX, €K3UCTEHIIIATbHUX
BUOOPIB Ta 3 Opi€HTali€0 HA (OPMYBAHHS €MOLIIITHOIO 1HTENEKTY, KPUTHYHOTO 1
KpeaTuBHOro MHcieHHsA. CbhOro/iHI HEOE3MEUHUMH 1 CaMOPYWHIBHUMU JJISI OCBITH
OynyTh TpaHcpopMalii KypciB 3 €THUKM B 1HCTPYMEHTAJIbHO OpIEHTOBaHI
JTUCLUTLUIIHY, 30CEPEIKEHI JIOBKOJIA MPOOJIEMAaTUKHU €TUKU JIJIOBOTO CIUJIKYBaHHS 13
3arpo3jMBOK JOMIHAHTOIO JUIOBOTO E€THUKETY HaJ €THKOIO, «PUTYyalliB» HaJ
CMHUCJIAMU 1 IIHHOCTAMHU. Y TOMIOHUX aedopMaliisx WAEThCS MPO BUKPUBICHHS
CcaMoOro 3MICTy €THKM a00 METOHIMIYHY WIAMIHY 13 MOJAJbIIUM BUTHAHHSIM
dimocodcepkoro 3MmicTy 3 TeMaTUKH KypciB. [lomiOHI «miaMiHM» € KOJOPUTHUM
NPUKIIAJIOM HamiBOCBITH Ta HamiBaii. CHyImIHOW BHIAEThCA AyMKa Muxaiina
Boriuenka npo te, 1110 B cUTyallii MOMMpPEeHHs «CTaHAApTIBY HAIMIBOCBITH MOTPIOHE
«HOBE 3BEpHEHHS J10 (pi1ocodii sk 3aranbHOI TEopii Ta METOJO0JIOTII OCBITHY [1, C.
220]. Ha namry ayMKy BIiNOBIJJIFO HAa BUKJIUKM MOXKE CTaTH camMe TapMOHIWHE
MMOETHAHHS TEOPETUYHOTO 1 MPUKIIATHOTO ACTIEKTIB €TUYHOTO 3HAHHS 13 OMOPOIO HA
¢inocopchKy OCHOBY Ta 3100YTKH 1HIIMX AUCUMUIUIIH, KOTP1 MOXYTh BCTYHATH 13
€TUKOIO y J1aJIOT, a MPOCTOPOM TaKOI'0 J1aJIOTy MOXYTh CTaTH MIKIUCHUUTUTIHAPHI
KypcH, B SKHMX BpaxoBaHO cHeuu(diky OCBITHhO-IpO(dECIHUX mporpam 1
0COOJIMBOCTI 1X pO3TalllyBaHHS B HaBYAJIbHUX TUIaHaX. Tak BUOIpKOBa AMCIUILTIHA
«IIpodeciiina 1 kKopriopaTUBHA €TUKa» MPUCYTHS B HABYAJIbHUX IJIaHaX MalOyTHIX
(axiBLIB 3 MUTHOI CIIPABU HA YETBEPTOMY Kypcl HaBYaHHS, HATOMICTh MalOyTHI
¢daxiBul 3 MDKHApOAHUX IEpeBe3€Hb il 1H)XKEHEepU-NEeJaroru OMaHOBYIOTh ii Ha
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apyromy Kypci. TpupidHuii JOCBiI BUKIAJaHHS LUX KypCiB 3acBiIuye, MIO
pKepenaMu GopMyBaHHS iX KOHTEHTY BUCTYHAIOTh HE JIUIIIE Pi3HI PO3AUIN €TUKH,
ale ¥ HAyKW PO YNPaBIiHHA 1 TICHXOJOTiS. Y TporpaMax 3rajJlaHuX BHIIE
JUCLUIUTIH HaMU BioOpakeHo crernudiky MaiOyTHbOI mpodeciiiHol TisIIbHOCTI
3100yBaviB, aje METOJOJOTIYHMN 1 IIHHICHUA (QYHIaMEHT JIUCHMILUTIHU €
dbimocodcbkuM 1 epedavae piBHOBAry Mi’K €THKOIO B CEHCI PaKTUYHOI distocodii
Ta TPHUKIIAIHOI, KOPIOPATUBHOI E€THKOK M eTHKOor Oi3Hecy (s ¢haxiBIlB 3
MUTHOI CIpaBU YU MIKHAPOJHHUX IEpeBe3eHb) ab0 IMeNaroriyHo €TUKOIO (s
imKeHepiB-neAarorip). Jucuumiinun «Etuka 6i3Hecy» W «ETHka MapKeTUHTY» Y
HABYAJIbHUX IJIaHAX CTYACHTIB (PaKyIbTETy MEHEIPKMEHTY, JIOTICTUKH 1 TYpU3MYy Ha
no3ip MaroTh JOMIHAHTY MNPUKIATHOTO €TUYHOrO 3HaHHS, OfHaK (imocodchka
KOHIENTYaTi3allis JO3BOJISIE€ CTABUTH OLIBII ITPYHTOBHI 3aBAaHHsA. MU BUXOAUMO 13
TOrO, L0 3aNUTaJbHUI MOTeHU1an (PuI0co(CHKOro MUCKYpPCY 3arajoM W eTHUKU
30KpeMa B TOPU30HTI MOBCAKICHHS BIiTHU € KJIIFOYEM JJO OHOBJIEHHS LIIHHICHHUX 3aCajl
MPUCYTHOCTI €TUYHUX KypCIB y 3aKJaJax BHILOI OCBITH, LIO CHpPHSE OIMOPY
CaMOpPYHHIBHUM TpaHCHOpPMAIisIM B YHIBEPCUTETCHKIH OCBiTI. CMHCIIOBOIO
OCHOBOIO TpEe3eHTAIlll 1 BUKJIAJaHHs OLIBIIOCTI TEM y JUCIMIUIIHAX 13 €TUYHUM
CIpsIMYBaHHSIM B PI3HUX OCBITHIX IporpamMax Ma€ BUCTYNaTH I[IHHICHA CKJIa/J0Ba
MOPAJILHOTO JKUTTSA 1 TMPOEKIs TEOPETUYHUX TMOJOXKEHb Ha MPAKTUUYHY
camopeanizaifito  3100yBauiB, 1[0 TepeAdayae  aKTUBHE  BHUKOPUCTaHHI
IHTEPaKTUBHUX METOJIB 1 TEXHOJOTIH, CHUCTEeMAaTHUYHYy POOOTY 3 PO3BUTKY
KPUTHUYHOTO MUCJICHHS i €MOIIIITHOTO THTEJICKTY, dbopmyBaHHS
MEJ11aKOMIIETEHTHOCT1, KOTpa € OCHOBOIO pediieKcii HaJl BJaCHUM MEJ1aJ10CB1IOM.
Hama mnpakTuka BUKIaJaHHS KypciB 3 e€TUKM 3700yBadam HanioHanbHOTO
TPAHCIOPTHOTO YHIBEPCUTETY 3aCBIAUYE MPOJYKTUBHICTH MIJIX0y, 0a30BaHOTO HA
BU3HAHHI 3700yTKIB MNpakTHuHOi Qinocodii 1 ¢utocodii mocsimy ix
KOHIENTyalbHUM  ocepeqasiM. IIpoGiemMaTtnka  KUTTEBOTO,  MOPAJIBHOTO,
€K3UCTEHIINHOTO BUOOpY, CaMOAaKTyasli3allii, APaXJIUBUX AaCIEKTIB 3ycTpiyl 13
[HIMM—Yy)xuM—Boporom, moIryky CMHUCITY KUTTS 1 BUIKPUTTS JTFOJUHOIO TAEMHHIII
CKIHUCHHOCT! BJIACHOTO ICHYBaHHS, HApaTUBHOI 1ACHTHUYHOCTI YMO>KJIUBUTH
NEPCOHANILHY 3yCTPIU CTYJIEHTIB 13 MOTeHIianoM (iocodii. Ha mpomy nuisixy He
BapTO OOSATHCS, 1110 KOHTEHT, HEOOXITHUMN JJIsT PO3TIIALY TEPENiuYeHOT0, MICTUTUME
3BEpHEHHS 10 (DEHOMEHOJOTIYHOI COIOJIOTIT 1 TICUXOJOTIi, aHAMITHYHOI 1
KOMYHIKaTUBHOI (1s10co(]ii, TyMaHICTUUHOT IICUXOJIOT1i, MOPAJIBHOI €IMiCTeMOJIOri,
Marepian SKuX TITbKM Ha TEPIIMNA TOTJISA 3Ma€ThCs CKIIATHUM IS CTYJICHTIB.
[Toripu Hag-dacoBuit xapaktep (UIOCO(OCHKUX 3aMMTIB, PO3MHUCEN, CITIBMIPHHIMA
MEBHUM KUTTECBITAM HE MEHII IUIJIHUM HA CMHUCIHU, SKIIO0 30pIEHTOBAHUN Ha
Mi3HAHHS 1X 3acaj, 1 10 IbOT0 CTYJEHTChKa MOJIO/Ib IyXKe YyTJIMBa.
BUCHOBKHA

BigmoBa BiJ IHCTPYMEHTAIICTCHKOTO TPAKTYBaHHS 3MICTY YHIBEPCUTETCHKUX JUCIUILIIH,
B Ha3Bl1 JKHUX 3yCTPIYAa€EMO 3TraJiKy IMpO €THKY, Ta MECTOHIMIYHO1 MAMIHHU 11 OCHOBAMH A1LJIOBOT'O
CTUKCTY CIIPUATUMC BUKOPHUCTAHHIO CHJIM NPUCYTHOCT1 CTUYHOI'O 3HAHHA B yHlBepCHTCTCLKlﬁ

OCBITI 1 3am00IraHHIO CaMOPYWHIBHUM TEHACHITISIM B OCBITHROMY TIpocTopi. Dinocodcbka ocHOBA
(hopMyBaHHSI KOHTEHTY KYpCiB 3 €THUKH J03BOJISIE BUSHAYUTH IIHHICHI OPIEHTUPH BUKIATAHHSI
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bimocoPChKUX TUCIUIUIIH Y TOPU30HTI MMOBCAKICHHS BIMHHM Ta YBUPA3HHUTH X COIIOKYJIbTYPHHUI
MOTEHITIaJ], HEOOX1THUI 0coOMCTOCTI B MpodeciiiHiii 1 MIHHICHIN caMmopealtizariii.
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Hopodees . O., Mutuea O. C. (Xapkiecvkuii HayionanbHutl yHigepcumem padioeleKmpoHiKu,
M. Xapkie, Yxpaina)

BUILDING A MODEL OF THE PROFESSIONAL IMAGE OF AN INFORMATION
TECHNOLOGY SPECIALIST: MAIN QUALITIES AND CHARACTERISTICS OF AN
IT-SPECIALIST

Abstract: The main goal of this scientific investigation is to observe the topic of the professional image of an
information technology specialist. The idea is to build a model which represents different components of the
professional image of the specialist. During the investigation, the questionnaire was conducted to collect data about
different opinions on the question about professional image. The objective of this investigation is to present a model
which is necessary for future specialists and can be used among students and young adults in their professional
careers. The proposed list of qualities of the modern specialist in the field of information technologies can be used to
develop creativity and leadership among students.

Anomayin: OcHogHow Memoro 0anHoi HAyKoBoI po36IOKU € PO32is0 memu npo@ecitinozo imioxicy gaxieys 3
iHGhopmayiinux mexnonocit. loes nonseae 6 momy, wod nodbyoyeamu mooeivb, Kka npedCmasise pisHi CKIadosi
npogeciiinoeo imioxcy gaxieya. 11io uac docniodxicenus 0y10 NPo8eOeHO AHKemy8aHHsA 01 300py OAHUX NPO pi3HI
OYMKU w000 NUMAHHA Npo npoecitinutl imioxc. Memorw 0ano20 00CHIONCeHHA € NPeOCMABIeHHs MOOeil, AKd
HeoOXiOHa maulbymHuiv gaxieyam i modce OYmMuU UKOPUCMAHA ceped CYyOenmie ma Moao0i 8 iXHitl npogecitiniil
Kap epi. 3anpononosanuii nepenix AKocmell cy4yacHo2o axisys 6 2any3i iHQOpMAYiiHUX MeXHOA02Il Modce Oymu
suUKOpucmaHutl 0Jis PO3GUMKY KpeamusHOCmi ma a1i0epcmea y CmyO0enmis.

The task of this work is to collect the qualities and characteristics of the modern
information technology specialist to create a view of the professional image of future employees.
Analysis of publications and sources. During research different sources were observed to
collect different pieces of knowledge in terms of questions of the professional image. Moreover,
the research was based on the results of the questionnaire during which different answers were
accumulated. Such an approach helps collect different data according to the responses of students
and educators in technical universities.

The purpose of the work is to investigate different components of the image (professional
image, verbal image, effective communication skills? soft skills in communication with
employees/management, etc) to make a conclusion about which characteristics and qualities are
essential for competitive future specialists in the fields of informational technologies. IT was
chosen as a main investigated field because this field remains to be contemporary. However, this
field is flexible and changeable which create a base for constant investigation of the requirements
and recommendation about characteristics of the specialist in this area.

The concept of professional image has become a component of career success. The formed
professional image contributes to the socio-cultural and professional identification of the
individual, building a career in a competitive environment, and finding one's purpose in the
constantly changing conditions of society [1]. The emergence of the need for information
technology specialists in the labour market has raised the question of the professional and
corporate image of employees in this field. For an IT specialist, a professional image includes a
set of qualities which are necessary for high performance and an influential role in this dynamic
industry, namely the IT field.

The purpose of this paper is to create a model of the professional image of an IT specialist
using the results of a survey among students studying in technical faculties and those who already
have experience in IT. In the questionnaire several types of questions of different directions were
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used: questions to evaluate the statement and to provide a detailed answer to the question.
According to the survey results, the most essential and important quality of an IT specialist is
competence. For IT professionals, it is important to have deep technical knowledge in their
segment. Nevertheless, this term encompasses not only knowledge of a particular industry but also
additional knowledge that can help solve various issues.

The next qualities that have the greatest impact on the formation of a specialist's image are
a tendency to analytical thinking, knowledge of modern trends, and focus on results. These
qualities are important because the work of a programmer is closely related to the search for
technical and programmatic solutions. Consequently, this is why logic, consistency, knowledge of
modern solutions, and critical thinking are fundamental to the professional image of a specialist
when looking for ways to solve a problem.

In addition, as the IT industry is closely related to remote work, respondents emphasise the
need for soft skills such as adaptability and flexibility. Moreover, a separate important component
is the issue of verbal image. This term includes three main aspects:

- effective communication skills.

- soft skills in communication with employees/management.

- knowledge of foreign languages.

It is noteworthy that despite the prejudice that programmers pay less attention to learning
languages, 89% of respondents noted this skill as the one that forms the right model of a
professional image for a specialist. “Knowledge of programming languages is an inseparable part
of the required skills of an IT specialist. This skill is so integral that it does not need to be
mentioned. Unlike foreign languages, because communication with customers, clients, and
management often goes international,” the respondent said. When it comes to learning foreign
languages to enhance one's professional image, the survey also highlighted the ability to quickly
learn something new and analyse/perceive new information.

Moreover, it is believed that the formation of a professional image should begin in the
student years (16-23 years), which is the most sensitive period in which positive social and
psychological properties are adjusted and consolidated, providing the opportunity to be the subject
of one’s activity, activity, ability to present oneself in modern labour market conditions [1, 2]. The
majority of respondents agreed with this statement, because during the student years, not only
professional knowledge is laid, but also the experience of interpersonal communication and soft
skills are accumulated.

Thus, according to the survey data, a model of professional image was built, which consists
of the following components:

- personal image — the ability to self-presentation, the way a person behaves at an interview
or during work, hence the set of signs, skills and character traits inherent in a specialist.

- corporate image — this can be called the “philosophy” of the company, its requirements
for specialists, the need for special (atypical) skills and specific knowledge. This term also includes
the model of communication in the customer-performer, employee-manager, manager-client, etc.
chains.

- verbal corporate image is a set of communication requirements for each individual
specialist. In the case of an IT specialist, this means the need to be able to negotiate with the
customer, to listen and hear all the desires and tasks.
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- verbal personal image stands for a person's self-presentation, the way a person positions

himself or herself in the format of his or her communication, active vocabulary, etc.
CONCLUSIONS

So, to summarise, the image of an IT specialist includes a set of skills that best characterise
a specialist. According to the survey, the most important among them are expertise, competence,
analytical skills, communication skills, responsibility, determination, innovation, flexibility, etc.
These qualities determine a successful professional image in the IT industry. Adherence to high
standards and continuous improvement of these qualities help professionals succeed and solve
complex problems in this rapidly changing industry. Continued research and attention to these key
aspects will help to create and maintain a high level of the professional image in the field of
information technology, which is important for career development and success in this industry.

REFERENCES

[1] MuTtnesa O. C. OcobauBocTi hopMyBaHHs podeciitHoro iMiky MailOyTHIX (axiBIiB 3
iHhopMaritHux TexHomorii. International Scientific Journal “Internauka”, 2019,

[2] URL: https://www.inter-nauka.com/uploads/public/15675917105997.pdf (mata
3BepHeHHs: 30.10.2023).

[3] “17 Skills You Need for an IT Job.” Indeed Career Guide, 2023. URL:
www.indeed.com/career-advice/finding-a-job/skills-needed-for-it-jobs, nmara 3BepHeHH:
26.10.2023.

[4] 3Vasylenko O. M., Myttseva O. S. Monitoring of the level of professional image of future specialists
in information technologies. Science and Education in a New Dimension. 2018. T. VI (174), Ne 72.
C. 31-34. URL.: https://doi.org/10.31174/send-pp2018-174vi72-07 (nata 38epuenns: 20.10.2023).

139


http://www.inter-nauka.com/uploads/public/15675917105997.pdf
http://www.indeed.com/career-advice/finding-a-job/skills-needed-for-it-jobs

2023 MODERN EDUCATION - ACCESSIBILITY, QUALITY, RECOGNITION 2023

YK 37.013.73

€Emvenbsinenko T, Ao6msoBa JLB. (//[BH3 «/Jonbacvkuili Oepocagnuii  neda2oeiunuil
yHisepcumemy, Cnos’sincovk, Yrpaina)

MNEJATOT'TYHI TA OCBITHI ITAPAJIMT'MHA Y BUMIPAX ®LJIOCO®II OCBITH

Anomayia: B cmammi 3a3Haueno, wo (popmysanHs HO80I napaduemu oceimu 8 Ykpaiui 30ilicHioembCs 6
npoyeci  oucyuniinaproi idenmudpikayii @inocoghii oceimu, a meHOeHYil PO36UMKY OCEIMHbLO20 NPOCMOPY
suMazaiome iHmeepyeants ginocopcvkoi ma nedazoeiunoi akcionoeii. Busnaueno, wo cyuacna inmepnpemayis
coyianbHoeo dymmsi, 8i0006padicaryy OUHAMIKY I CIPYKmMYpPY COYIAIbHUX NPOYecié y KOHMeKcmi nepedadi 3HAHb,
VMIHb ma HABUHOK, POpMY8aHHA 0coOUCMOCHI, HAOY8ae 0COOIUGOI akmyanrbHOCmi y medcax @inocogcvkozo
ouckypcy. [locniooceno cniggiOHOWIEHHs. 8 OCBIMHLOMY HPOCMOPL MA 8 OCGIMHIX 63A€MOOIAX MPAOUYIUHO20 MA
iHHOBaYiiHO20 Nidx00is. [Ipoananizoéano poas cyuacHoi cucmemu ocgimu, 3a0e3neyumu po3euUmox 0cooUcCmocmi,
sKa 6y0e opienmysamucs i egheKmusHo OisAmu 8 2100ani308aHOMy cychinbcmai. Ingpopmayitine cycninbcmeo sumazae
dopmysanns HO8020 muny inmeneKkmy, 30AMHO20 OXONUMU HOBY IHQOPMAYIUHO-MEXHIUHY DealbHiCMb, YMIHHSA
onepysamu  ingpopmayicro, mucaumu  npogecinino-npaemamuyno. Oceima mae cnpusmu  OPMYBAHHIO
IHMeNeKmyanbHO20 KOHMEKCMY, CBO0EPIOHO20 «OYX)Y enoxuy, 20Mo8020 CAPULLMAMU 3MIHU ma 2IOHO 8i0nosioamu Ha
BUKIUKU MAlIOYMHb020. 3pOONeHO BUCHOBOK NpO me, W0 GIOCYMHICMb 3A2ATbHOBUSHAHUX NIOX00I8 00 6UBUEHHS
Ginocogcvkux acnekmis oceimu GiOKpUBAE HOBL KOHYENMYANbHI MONCIUGOCT OISl HAYKOBOL MEOPHOCHL, NOULYKY
iHHOBAYTUHUX MeopemUYHUX Ni0Xo0dis.

Abstract: The article states that the formation of a new paradigm of education in Ukraine is carried out in the
process of disciplinary identification of the philosophy of education, and the development trends of the educational
space require the integration of philosophical and pedagogical axiology. It has been determined that the modern
interpretation of social life, which reflects the dynamics and structure of social processes in the context of the
transfer of knowledge, skills, personality formation, is of particular relevance within the framework of philosophical
discourse. The correlation in the educational space and educational interactions of traditional and innovative
approaches has been studied. The role of the modern education system is analyzed, which ensures the development
of the individual, who will be able to navigate and operate effectively in a globalized society. The information society
needs the formation of a new type of intelligence capable of perceiving a new information and technical reality, able
to operate with information, think professionally and pragmatically. Education should contribute to the formation
of an intellectual context, a kind of "spirit of the era”, ready to accept changes and respond to the challenges of the
future. It is concluded that the lack of generally accepted approaches to the study of the philosophical aspects of
education opens up new conceptual opportunities for scientific creativity, the search for innovative theoretical
approaches.

OcBiTHIO c(epy HAIIOr0 Yacy XapakTepu3yloTh OypXJIMBI KapAWHalIbHI HOBalii, SKi
O0OYMOBIIIOIOTh TEHJEHIIT PO3BUTKY OCBITHHOI'O MPOCTOPY Ta BUMArarOThb HE JIMILIE HOBUX
TEXHOJIOTI HaBYaHHS 1 MEpEeHaBYaHHs, aje i 3MIH y camiil JroAuHi, GOpMyBaHHS HOBOTO
aHTPOIOJIOTiYHOTO TUMy. CHiBBIIHOIIEHHS B OCBITHBOMY IPOCTOpI Ta B OCBITHIX B3a€MOJIISX
TPaJULIAHOTO Ta IHHOBAIIITHOIO MIJXOAIB BUMAarae 3BaXEHOCTI Ta TOJIEPAHTHOCTI, B IMEpPILY
4epry, BiJl OpraHi3aTopiB Ta KOOPJIUHATOPIB OCBITHHOI'O MPOIIECY, @ TAKOXK COLIAIbHOI 3p1IOCTI
CaMoT0 CYyCITUIbCTBA.

AwmepukaHcekuil ¢inocod, cucremaruzarop nparmatusmy . JIptoi Ha mexi XIX-XX cr.
HaIlOJIETJIMBO JIOBOJAWB HEOOXIMHICTh OCBITHBOI TMPAKTHKH, 3aCHOBAHOT Ha (110CO()CHKUX
MPUHIUIAX, OOIPYHTYBABILH 17110 PO T€, L0 MeAAroru-MpakTUKU NOBUHHI BUKOPUCTOBYBATH
¢bi10codit0 SK METOJOJOTIYHE MIAIPYHTS BCI€T OCBITHBOI MISJIBHOCTI, a ¢iaocodis OCBITH
MOBMHHA CTaTH OOOB’SI3KOBUM BUMIPOM KOMIIETEHTHOI, BIANOBIAAJIbHOI MPAKTUKH B OCBITI.
[Ipobrnemu oceiTu Oynmu BuCBITIIeH]I y mpaisx M. bybepa, FO. I'aGepmaca, Ix. Mypa, M.
[Toprepa, K. Scnepca, C. Pikka, JI. Yaiitxona, A. Pode, E. Xancena.

B ykpaiHCBKiil KynabTypi OCBITHI i€l po3BUBamuCs 3 JaBHIX d4aciB, ane ¢Gimocodchki
TpaauIlii JOCHIKEHHS OCBITH HE CKJIANUCS, MO OCTaHHIX YaciB BOHa He Oyrna MpeIMeToM
crneriaabHoTO dinocodepkoro anamizy. Hapasi cuTyallisi IPUHIIMIIOBO MIHSETHCA. YTIPOIOBK
OCTaHHIX POKIB y HaIlliil JaepxaBi Oyau CTBOpEHI HAyKOBI KOOpJAMHAIMHI Ta opraHizalliiini
LIEHTPU PpO3poOKHu mpodsieM (istocodii OCBITH, aKTUBHO 3aXHINAIOTh JUCEPTAIlli 3 03HAYEHOT
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npoOeMaTHKH, 3’ IBUIIKUCS MOHOTpadii Ta CTaTTi, MPOBOAATHCA MIKHAPOAHI Ta BCEYKPATHCHKI
KOH(]epeHIIii, mpucBsdeHi npoodiemam ¢inocodii OCBITH, BUKIAAAIOThCSI Kypcu 3 (inmocodii
OCBITM Yy BHIIMX HaBYAJbHUX 3aKjiajgaX, CTBOPIOIOThCS acowiamii Qimocodis, ski
CHEIIai3yIoThCS Ha JOCHTIDKeHHI mpobsieM OcCBITH. P0O3BUTOK OCBITHROI cdepu cydacHOT
VYkpaini BceGiuHO TpoaHanizoBano y npausx B. Anapymenka, M. 3ryposcekoro, B. Kpemens,
M. Muxanwsuenka, b. Kopotsesa, B. Jlyrasa, O. bazanyka, H. IOxumenko, I'. KaninideBoi Ta
0araTboXx IHIINX.

Meroro pobGoTH € aHami3 MapagurMalbHUX 3acaa  ¢inocodii OCBITH Ta MOIIYK
mucuuIutiHapHoi inenTudikamii ¢inocodii ocBiTh y dhimocopcbkoMy TUCKYPCi.

®dinocodis OCBITM — BIZHOCHO HOBa JOCHiTHUIBKA Tany3b ¢imocodii. Komm x
BHOKPEMITIOETHCS (istocodisi OCBITH y Mexax (inocodchKoro 3HaHHS SK caMmoCTiiHa cdepa
nociipkeHb? Ha 1ie muTaHHS iCHYIOTH PI3HOMAaHITHI BiAMOBiAi, a came: cepeauHa XIX cr.,
OCKIUJTBKU CaMe TO/Ii CKJIajacs B OCHOBHHMX pUCaxX Cy4acHa CHCTEMa OCBITH IiJ] BIUIMBOM MEBHUX
bimocodCchkuX 1 MemaroriyHuX 11eH, SKi CHPHUSUTH aHTPOIOJOTIYHOMY IOBOPOTY B CHCTEMI
¢binocodcrkux 3HaHB; 40 p. XX cT., ockinbku B Komymoilickkomy yHiBepcuteti (CLIIA) Oyma
BIIEpIIIE CTBOPEHA CITLJIKA 3 METOI0 AOCIIKEHHS (1710cOPCHKUX TTPOOIEM OCBITH Ta 3A1HCHEHHS
¢inocodchkoi eKCepTH3U OCBITHIX MpOTrpaM, HaJaro/HKEHHs CHiBOpaii Mik ¢irocodamu i
TEOpEeTHKaMH Teaaroriku; Meska X X-XXI cT., ockiibku B 1990 p. Ha MibkHapoaHiH KOHbepeHITii
B JloH10H1 Oy110 cTBOpeHo «MixxHapoaHy Mepexy ¢inocodii ocBiTH», B 11eH ke Yac MOYMHAIOTh
BUKJIAIaTUCSI KypCH B YHIBEPCUTETaX 3 O3HAYEHOI JIUCLMIUIIHM, TOTYBAaTHCS HaBYaJIbHI
pOTrpaMHu, BUAABATUCS MiPYIHUKH, BiIOYBAETHCS MIATOTOBKA KaPiB 31 CHELiaJIbHOCTI.

Hes3Baxxaroun Ha pi3HOMaHITHICTH TOYOK 30pY, BAPTO KOHCTATYBaTH, 110 (iocodist ocBiTH
€ HE ITPOCTO HOBOIO, & HOBITHROIO CPeporo (iTocoPChKUX 3HAHB, 10, B CBOIO YEPTY, MOPOIKYE

HU3KY Tpo0iieM, MOB’A3aHUX 3 IHCTUTYIaNi3alli€l0 Ta AUCHUILTIHAPHOIO 1AeHTUdIKAIIE0
¢inocodii ociTH, a came: MO-TepIIe, HEAOCTATHICTh JPKEPETO3HAaBUYOi 0aszu, IO 3HAYHO
YCKJIATHIOE TIPOIIEC CTAHOBIJICHHA Taly3i (inocodchbkoro 3HaHHs (BiAOYBAa€ThCS KiJIbKiCHE
HaKOIMYEHHS JTIOCJITHUIIBKOTO MaTepiany, ke Mae 3a0€3MeUnTH SKICHI 37100yTKH); MO-IpYyTE,
BIJICYTHICTh HEOOXI1JJHOI JUCIMIIIIHAPHOI CTPOTOCTI 1 CUCTEMHOCTI OOYMOBIIIOE BiJICYTHICTb
YITKOT'O OKPECIICHHS JOCIIJHUIILKOT MPOOJIEMATHKN Ta BU3HAYEHOCT] KaTEeropialbHOTO anapary.
®opmyBaHHs (isocodii OCBITH BiIOYBAIOCS HE 3 «IMCTOr0 apKyllay, ii MosiBy 00yMOBUIN
Hag0aHHA (1710cO0CHKOI 1 Ie1aroriYHoi AYMKH, TOTPeOU CyCNIbHOI MPAaKTUKU. [CHYIOTh NeBHI1
CKJIaTHOLII MpH 3°sICyBaHHI CHiBBiAHOMIEHHS (inocodii ocBiTH 13 3arajgbHOI0O (itocodiero, 3
OJIHOT0 OOKY, Ta 3 NEeJarorikoo, NeAaroriyHo TEOPIEIO 1 MPAKTUKOIO — 3 1HILIOTO0, a/Ke 1 Hapasi
MPOAOBXKYEThCSA MOUIYK AUCHUIUIIHOIO BJIACHOTO MPEIMETHOrO MO, BiIOCOOIEHHS 11 BiX
BHUXIJIHUX 3HaHb — (inocodii, memaroriku, JOTiKH, icTopii, KyiabTyposorii. Lle mo3Borsie
rOBOPUTH Tpo (inocodit0o OCBITH SK NPO CHHTETHYHY, IHTEIPAaTHBHY 1 KOMIUIEKCHY
MDKJIMCHIUIUIIHAPHY Taly3b, Ika Ma€ BIACHY HIIlly B CUCTEMI I'yMaHITapHOTO 3HaHHS. B nanuii
4ac aKTyaJbHOIO € mpoOsieMa OUTBLI YiTKOTO BH3HAYEHHS Koja MpobiieM BiacHe ¢inocodii
ocBiTH. JIOBI1 pOKHM B M€Kax Mearoriky IHTepHpeTyBalIncs 3arajibHO-(P110CcO(PChK TOI0KEHHS
3 OCBITHBO-TIEIArOT'1YHUM 3a0apBICHHAM, (PisT0ocOPCHKE 3HAHHS 3aBXKAU BBAXKAIOCS IMILTILIUTHO
npuTaMaHHuM mnenarorimi. [IpakTudyHo y BciX mHyOmikamisix 3 METOJOJIOTIYHOI OCBITHBO-
neaarorivHoi mpoOJjeMaTHKU TPaaullifHO BigAaBanacs JaHUHA 3arajbHO (Pi10cOPCHKUM
MOJIO’KEHHSAM, 1HKOJIM — a/IaliTOBaHO J0 Crelu(IKU OCBITH, 1HKOJIU — MEXaHIYHO, (hOPMaJIbHO
MOIIMPEHUM Ha cepy MeJaroriyHux J0CHIKEHb.

SIK cTBep/UKye cydacHe HayKO3HABCTBO, OyAb-fiKa HayKa JOCsArae 3piiocTi, TOOTO cTae
CaMOJ/IOCTaTHBOI, KOJH TIEPEXOIUTh B MapagurMalibHUi craryc. KIIOYOBHM MOHSTTAM
PO3BHUTKY HAYKH € TOHATTS MapagurMu. [IoHATTS «1apagurma HeoJHO3HAaYHe, HEOAHO3HAYHE 1
CTaBJICHHS HAYKOBIIIB 710 boro MOHATTS. Y mpaii T. Kyra «CTpykTypa HayKOBUX PEBOJTFOITIN»
HayKa JaHOT'0 Yacy BU3HAYA€THCS MapaJurMoro, ToOTo cnerudiyHo CTPYKTYPOIO, IKa MiCTUTh
pI3HOMaHITHI Bapialii ysiBJI€Hb PO MpeAMET HayKH, ii OCHOBHI Teopii Ta crenudiuHi MeToIu
nocmiukeHHs.  IIpomoHyeMo  po3yMiTH mapaaurMy K CYKYNHICTE  (PiIOCO(CBHKHX,
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3araJbHOHAYKOBUX 1 METaTEOPETUUYHUX OCHOB HAyKH, B HAIIOMY BHMAAKy — ¢ig0codii OCBITH.
VY sKOCTI BKa3aHUX OCHOB BHUCTYIAIOTh PI3HOMAHITHI KOHIEMIIi, TPUHIMIN 1 I1IXO/IH,
HAMPUKIIAJ, KOHIICTIiS JCTePMiHI3MY, CHCTEMHHUN MiAXiJ[, MPUHIMII iCTOPU3MY, TOIIO. B
HAayKO3HABCTBl 3a 3BMYAll BHUIAUISIOTH TPU BUAM MApaJurM: IMO-Teplie, MapaJurMu, 10
OOIPYHTOBYIOTh CAMOCTIMHUHN CTATYyC Ti€l YW iHIIOI HAyKH, BIAMEXOBYIOTh Ha SIKICHOMY PiBHI
OJIHE 3HaHHA BiJ 1HIIOTO ((himocodiro Bia mositonorii, Gpinocodiro ocBiTH Bia (iocodii HayKn);
no-Apyre, MapajurMH, Mo (IKCYIOTh CYTTEBI BIIMIHHOCTI MK ICTOPHYHUMH CTaIisiMH B
PO3BHUTKY HayKd (HaIpHKJIad, MTO3UTHBI3M, HEOIIO3UTHBI3M, ITOCTIO3UTUBI3M Y dinocodii), mo-
TpeTe, MapaurMu, mo MU(EPEHINIOIT, HAYKOBI CIIBTOBAPHCTBA B MEXaX OJHIET HAYKH Ha
OJIHOMY 1 TOMY X eTarti i1 po3BUTKY (MapagurMu B Mexax HeKJIacu4dHoi dinocodii).

SIkmo Hayka He Mae€ MapaJurMalibHOTO CTaTyCy, TO L€ O3Hayae, M0 BOHA IIe HE
imeHTu(diKyBaia CBil mpeaMeT i TOMy HE MOKE BBa)KaTHCS CaMOCTIHHOIO Haykor. Hayka mae
napagurMaJbHUMl  CTaTyc, SKII0O BOHA Ma€ NapaAurMy, BH3HAHY JaHUM HAyKOBUM
ciniBroBapuctBoM. lle MonomapamurmanpHuil crtaryc Hayku. Ilicias HaykoBOi peBOJOLIT
3a3BHUAll CKJIAZAETHCS CUTYallis MapaJurMalbHOTO Iyali3My: 3aBOMOBYE BH3HAHHS HOBA, ajie
MPOJIOBXKYE KOPHUCTYBAaTUCS MIATPUMKOI 1 cTapa mapaaurma. Hapemri, € Hayku, SKi
XapaKTepU3yIOThCA HAsBHICTIO OaraToBapiaHTHHX mapaaurM. [lapamurManbHi CTaTycu HayKd
MOXKYTb CITIBIIaJIaTH 3 ICTOPUYHOIO JIOTIKOIO 11 po3BUTKY. Tak Jorika, SKIO HE 3BaKaTH Ha MEBHI
icTopuuHi 0co0IMBOCTI, MpuUTamManHa i (imocodii ocBiTH, sKa, 3apPOKYIOUUCh B KOHTEKCTI
¢dimocodcrbkoro 3HaHHA Ta Hag0aHb IMEJAroridyHOl  MPAKTUKHA, OMHUHAIOYM  CTaJIiio0
MOHOTAPAJUTMAJIBHOTO  CTaTyCy  MNpOWNUIa  [UIAX  Big  JONApaJUrMaJbHOTO  J0
0araToBapiaHTHOTO MapaJUrMaIbHOTO CTAaTYCYy.

[Tapagurma, okpiM Ha3BaHHUX BUIIE €JIEMEHTIB BKJIIOYA€ B CBOIO CTPYKTYpPY KaTeropii, ski
MOXXYTh OYTH OCHOBOIO UIsi ToOynoBu Teopii. basoBuil kareropianbHuii amapat ¢igocodii
OCBITH CKJIQJaIOTh KAaTeropii «OCBiTa», «BHXOBAaHHS», «OCOOHCTICTH», «CHCTEMa OCBITH»,
«KYJIBTYpay», «cCOIliali3allis», «TBOPYICTb», «IHHOBAIII», «KOMIIETEHTHICHUN MiIXimy,
«TIOJIIKYJIBTYpHA OCBITa», «TOJEPAHTHICTHY, «KKPUTHUHE MUCIIEHHS», TOLLO.

OOrpyHTYBaHHSIM NapaJUrMaIbHOTO CTaTyCy Ta JUCHMILIIHAPHOI i1eHThiIKawii (inocodil
OCBITH, K 1 OyIb-fKOi IHIIOI HAayKH, € po3MexXyBaHHA ii 00’ekra 1 mpenmera. OO’ekTOoM
¢inocodii ocBiTH € OcBiTa y BeixX ii mposBax. 3 mpeaMeToM (isocodii OCBITH, OCKIIBKH BiH
MOCTAa€ pe3yJbTATOM HOBITHIX TBOPYHMX pPO3POOOK HAYKOBIIIB, HE BCE TaK OJHO3HAYHO.
[IpencraBHUKM Pi3HUX HAyKOBHUX LIKIT (POPMYIIOIOTH Pi3HE PO3yMiHHA Hpeamera Qinocodii
ocBiTH. Sk mpaBwio mig mpeameToM (unocodii ocBiTH po3ymitoTh: GitocoPchki 3acaau
OCBITHBOI [ISUIBHOCTI; MEPCHEKTHBH Ta MOXIIMBOCTI OCBITH; JAWHAMIKy OCBITH Ta OCBITHIX
CHCTEM; aKC10JIOT1I0 OCBITH; MICII€ OCBITH B CUCTEMI COLIAJIbHUX IHCTUTYTIB CYCIIbCTBA.

OTxe, y IIUPOKOMY PO3YMiHHI mpeaMeT ¢inocodii ocBiT — 1ie He auime ¢igocopcrke
OCSATHEHHSI CaMOT0 TPOIeCy OTPUMaHHS 3HAaHb, BMiHb Ta HABHYOK, a i MacmTaOHE BUBYCHHS
KYJIBTYpHUX JOCATHEHb Ta LIHHOCTEH, MOKJIMKAHUX 33/J0BOJIBHUTU MOTPEOU CHUCTEMHU OCBITH,
sKa, BIANOBLAAIOUM Ha TioOani3aliiiHl BUKIMKU CY4aCHOCTI, 3HAXOJUTHCS y CTaHl MOIIYKY
HOBHX (OPM.

V3araabHIOI0YM OKPECIIEHHS MPOOIEMHOT0 MOJIS Y MPOLECi TUCHUILTIHAPHOT 1IeHTUdiKaLii
¢bimocodii oCBITH, 3 aKaJIEMIYHOIO METOIO JOLUIBHO TaKOK BHUJIIJIMTH HACTYIHI OCHOBHI1 HOTO
aCIeKTHU: COILIaIbHO-OHTOJIOTIYHMH (aHaJi3 KOHCTUTYIOBAHHS OCBITH SIK MEXaHI3MY PO3BUTKY
JIOZICTBA, CTaTyCy OCBITM B paMKaX KyJIbTYypH, B3a€EMOOOYMOBIICHOCTI MapagirM pPO3BUTKY
CyCHuIbCcTBA  Ta  OCBITH,  B3A€EMO3B’SI3KY  OCBITH 3  IHIIMMH  COLIAJIbHUMH
CHCTEMAaMH );aKCI0JIOTTYHUN (BU3HAYEHHS CYTHOCTI JIFOJIMHU Ta LIHHICHUX OCHOB ii pO3BUTKY 1
CaMOPO3BUTKY, OCMHUCIIEHHS JIFOJICBKOTO BUMIPY OCBITHBOI CHCTEMHU Ta OCBITHBOI MPAKTHUKH,
7lealry OCBIYEHOCTi, PO3KOJy KYyJbTypH Ha TEXHIYHY Ta TyMaHITapHYy); THOCEOJOTIYHHM
(BHIIEHHS MTpeIMeTa I0CIIIPKEHHS, PO3pO0Ka KaTeropiajabHOro anapaTy, BU3SHAUYSCHHS IPUPOAU
B3a€EMOBIJTHOCHH 13 CYMDKHUMHU AMCLUMIUIIHAMHM, HayKOBOro crarycy ¢iunocodii ocBiTh);
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MpaKkceoIoriyHui (MIpakTUYHE MPOCKTYBAaHHS OCBITHIX CHCTEM, TEXHOJIOTI3allisl OCBITHHOTO
IpoLIeCy).

[Ipo KoHBeHLiaNbHUU XapakTep mnpeaMeTy (imocodii ocBiTH CBiAYaTh CHIPOOH
xapakTepu3yBaTu Gi10co]ito OCBITH SK: a) pI3HOBHUJ MPUKIAIHOT (igocodii, IKUH AOCTIIHKYE
CYTHICTb OCBITHBOTO IpPOILECY 1 3’SICOBYE€ CMHUCIIOBI 3HAYEHHS OCBITH B iX COLIQJIbHOMY Ta
TYMaHICTUYHOMY acleKTax; 0) MNpHUKIagHe 3HaHHSA Yy pedIeKTHBHOMY IIOJII TEOPETUYHOT
MIe/IarOTiK|, METAaTeOPist B CTPYKTYpI MEAArorivyHoro 3HaHHA; B) chepy PinocodchKkoro 3HaHHS,
110 BUKOPUCTOBYE 3arajbHO (UTOCO(PCHKI MAXOAM Ta imei A aHamizy pojii i OCHOBHUX
3aKOHOMIPHOCTEH PO3BUTKY OCBITH; I')(P110COPCHKUI aHANi3 OCBITH SIK MATPHIIl BiATBOPIOBAHHS
cycriyibeTBa; 1) ¢imocodcbky MeTadi3uKy, OUIBII MIHUPOKY Taly3b 3HAHHSA y TOPIBHSHHI 3
comiansHOO (inocodiero Ta (HimocodChKO aHTPOIOJIOTIEI; €) 3HAHHS TPO TPIOPUTETH Ta
CYTHICTh OCBITH SIK IHCTUTYTY PO3BUTKY KYJIbTYPH; 5K) HAYKY IIPO ICHYBaHHS 1 TCHE3UC JIIOIUHU
B J[yXOBHOMY Ta OCBITHBOMY IPOCTOPi; 3) aBTOHOMHY HayKy 1 CIIOCi0 MHUCIICHHS TPO OCBITY.
®dinocodiss OCBITHM TOKJIMKAHA HE JIMIIE KOHCTaTyBaTH, ajieé W OOIpYHTOBYBaTH MOJKJIMBI
MEPCIEKTUBH BUXOAY OCBITH 13 Kpu3oBHX cTaHiB. CydacHa ocBiTa B YKpaiHi HE 3aBXIU
BIJIMIOBiZa€ MOTpedam yacy.

®dinocodiss OCBITH HE MOKe OOMEKyBaTHCS JHIle pedIieKCcield HajJ OCBITOI0 Ta OCBITHIM
npoctopoMm B uimomy. IlomibHo no 3arampHOi (inmocodii, dinocodis ocBITH Mae MOTYTHii
MPOTHOCTUYHMN TIOTEHIIIa], BOHA HE MOXXE HE BUCYBATH INPOEKTHU OCBITH MaWOYTHBOTO, SIKi
0e3nepeyHo TMOBHUHHI CIIIBBIAHOCUTHCS 3 COLIOKYJIbTYPHUMH pecypcaMu, aje MOXKYTb
BUTIEPEKATH CBill Yac, 3a7ar0ud MEPCHEKTHBY PO3BUTKY OCBITHBOI CHCTEMH, IEJaroridHoOl
JTYMKH 1 COITIOKYIBTYPHOI JIHCHOCTI.

BUCHOBKHA

®dinocodiss OCBITH, IHTETPYIOUM Ta KOHKPETU3YIOUM TEOPETUKO-METONOJIOTIUHUN amapar
3aranpHOI (pistocodii, aCHMUTIOIOYN Ta BUKOPUCTOBYIOUHM 3HAHHS HAKOMWYEHI T'yMaHITApHUMHU
HayKaMH, IHTepIPeTye Mearoriyny JHCHICTS 3 11 mpobieMamu 1 TPOTUPIUYSIMH, TPOTOHYIOUH
MO>KJIMBI KOHIIETITYaJIbHI BaplaHTU MOJepHi3auii Ta ynockoHaneHHs. [Ipu oMy ¢inocodcerka
peduiekcisi CupsSIMOBYETbCS HA OCMHUCIIEHHS IPOIIECIB OCBITH, JONOBHIOETHCS TEOPETUUYHUM Ta
EeMIIPUYHUM JOCBIJIOM TMENArorikd, a IeJaroriyHl JJOCHIDKEHHS OXOIUIIOITh HE JIUIIEe
KOHKpPETH1 MPO0JIeMH OCBITHBOI IPAKTUKH, ajle i HalBaXJIMBIII1 COLIOKYIbTYPHI BUKJIMKH Yacy.
Ha ocHoBI BuIlle cka3aHOTO MOXHA 3pOOUTH BUCHOBOK IIPO T€, 110 ($i10codisi OCBITH B MPOIIEC]
JMCLUIUTIHAPHOT 17IeHTU(IKaLllT TOCTYIIOBO Ha0yBae CTaTycCy NapagurMajlbHOCTI Ta palioHaIbHO
0(pOpMIIEHOTO AUCKYPCY B Mekax (110co)CHKOTO 3HAHHS.

OcBita B VYKkpaiHi, fK 1LIle HE NPUKPO BU3HABATH, CTA€ HE KOHKYPEHTO3/IaTHOIO Ta
MIOCTYAEThCSI PIBHIO PO3BUTKY OCBITH IHIIUX €BPONEHCHKUX JEpXKaB, MOKU 110 HE 3100yBae
BHCOKOI'O BHU3HAHHS €BPOINEHCHKOIO CHUIBHOTOI. Y Mpoleci po30yJ0BH YKpaiHChKOI AeprkaBU
HEOOXiTHUM € BH3HAUYCHHS OCHOBHHMX HANpPSIMKIB KOHIIETITYaJlbHOTO BUKOPHUCTAHHS
napagurMajlbHUX HOJO0XeHb (igocodii ocBiTM A pedopMyBaHHS MeAaroriyHoi Teopii Ta
OCBITHBOI MPAaKTUKU B YKpaiHi. Tpaauniiina napagurmMa OCBITH BUSIBISETHCS HECTIPOMOMKHOIO
3aJI0BOJILHUTH MTOTPEOU CydacHOTO YKPaiHCHKOTO CYCIIbCTBA.

®opmyBaHHsS HOBOI (i10cO(CHKOT MapagurMu OCBITH B YKpaiHi 31IHCHIOETbCA B MeXKax
nporiecy ineHtudikamii ¢utocodii OCBITH SIK CaMOCTIHHOI cepH 3HaHb, MO € MO3UTHBHUM
MOMEHTOM. Posib HOBOT BITUM3HAHOI (his10COPCHKOI apaUurMu OCBITH MOJIATAE HE B TOMY, 11100
3MIACHIOBAaTH JUPEKTUBHY YHI(iKaIil0 BCIX CTOPIH MEJAroridyHoro mpoiecy, a B TOMY, 11100
3’ACyBaTH 3arajibHi €K3HCTEHI1aJIbHO-aKCIOJNOTiYHI OPIEHTHPU PO3BUTKY CHCTEMH OCBITH.
[Ipouiec OCBITM HE € CIIOHTaHHMM, BIH Mae€ CBOIO JIOTIKYy, CTaHAApTH, (HOpMY, YCTAaHOBKH 1
MPUHIUIIN, TOTY€E TIOKOJIHHS, SKMM Oyzie mnepenaHa ectadera po3BUTKY JIFOJICHKOI IUBLII3AL].
Ocgita 00yMoBII0€ (hOpMyBaHHSI CMHUCIIOBOI cpepH, sika Crpuse BUOOPY KUTTEBOI MO3ULIT Ta
COLIIaTbHOMY BHOOpPY OCOOHMCTOCTi, OCBiTa Ma€ HABYUTH PO3YMHO >KUTH, IiSITH, TBOPUTH,
palioHaabHO 1 A0aIMBO BHUKOPUCTOBYBAaTH IMPHUPOAHI PEeCypcH, Ha3zaBXKAW MO30yTHCS BiiH,
BOpO’KHEUl, HacwibcTBa. OCBITa, pa3oM 3 IHIIMMH COLAJIBHO 3HAYUMHUMH IHCTHTYyTaMHU
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CYCITUJIBCTBA, MA€ CHPHUATH (POPMYBAHHIO IHTEIEKTYATHbHOTO KOHTEKCTY, CBOEPITHOTO «IyXy
€MOXW», TOTOBOTO CHpPUHAMATH 3MiHHM, MPUCTOCOBYBATHCS 10 HHUX 1 TiJHO BIANOBigaTH Ha
BHUKJIUKH CbOTOJICHHS.

Peanii XXI cromTrs o0OyMOBIIOIOTH TUTAaHHSA HEOOXIAHOCTI 3aMiHH OJHOOIYHOT
TEXHOKPAaTHYHOI OCBITH BCEOIYHO-TYMaHICTUYHOIO, BY3bKO-TEXHOKPATUYHOTO MHCICHHS -
MHUCJICHHSM T'YMaHICTHYHHUM. B Hamiil kpaini yTBepIKyeThCsl 0COOMCTICHO-OpIEHTOBaHA MOJICITb
OCBITH, 3BE€pHEHA J10 HAIlIOHAJIbHUX Ta CBITOBUX KYJIbTYPHO-ICTOPHUYHUX Tpanuiiil. Lle 3aBganns
peamizyeTbcsi 3 ypaxyBaHHSM HaJl0aHb MEAaroriyHoi CHaAlIMHUA, MOXIUBOCTEH HOBUX
iH(pOopMaLiIHUX TEXHOJIOTIH Ta TOCITHEHh HAYKOBO-TEXHIYHOTO IIPOTPECY.

[TimBoasYM MiJICYMOK, MOYKHA KOHCTaTyBaTH (DaKkT IMOIMIYKy B Mexax ¢imocodii ocBiTH
OCHOB CTaHOBJICHHS CY9aCHOI OCBITHBOI MapaJIMrMH B HAIIIIH JepiKaBi, sIKa BIAMOBIIa€ BAMOTaM
gacy. CrioztiBaemMocsi, o nmpodeciiHiCTh OpraHizaTopiB Ta KOOPIUHATOPIB OCBITHHOTO TPOIIECY,
a TaKoX CoIlialibHa 3PUTICTh 1 BiANOBIAANBHICTH YKPATHCHKOTO CYCHUIBCTBA CHPUATUMYTH
ycIixam BITYU3HSHOI OCBITH.
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VJIK 378.14

3anopoxkHs I. M., ({onbacvka oeparcasna MawunooyoisHa axkaoemisi,
m. Kpamamopcok-Tepnonine, Ykpaina)

MOKJIMBOCTI TA HEPCIIEKTUBU BUKOPUCTAHHSA PEIIO3UTAPIIO
KOMIIETEHTHOCTEM «SKILLS REPOSITORY ACTIVITIES» B CUCTEMI
JUCTAHOIMHOI OCBITH «MOODLEDDMA)»

Anomayis. Po3enanymo Moxcau8ocmi ma nepcnekmusy pednizayii KOMnemeHmHiCHO20 nioxooy 0Jia OYiHKU
pe3yibmamie HaguanHs 3000y6a4ie 6UWOT 0CEIMU 3 MOYKU 30PY 00 EKMUBHO20 SUMIDIOGAHHS OMPUMAHUX 3HAHD,
HABUYOK mMa 6Milb HA OCHOGI IHPOPMAYIiHUX MmexHOoI02ll. 30Kpema, 3anponoHO8aHO GUKOPUCAHHS PENno3Umapiio
xomnemenmuocmeti «Skills repository activities» ¢ cucmemi oucmanyiinoi oceimu Moodle ma npoananizosano tio2o
DYHKYIOHAbHI MOJICTUBOCTI.

Annotation. The article considers issues of the possibilities and prospects for implementing a competency-
based approach to assessing the learning outcomes of higher education applicants from the point of view of objective
measurement of acquired knowledge, skills and abilities based on information technology. In particular, the use of
the Skills repository activities competency repository in the Moodle distance education system is proposed and its
functionality is analyzed.

INOCTAHOBKA INPOBJIEMU. KoMIOeTeHTHICHHHA MiaXi[ € KJIIOYOBOK 3acajolo
MOJIITHKH PO3pOOKH 1 peaitizailii OCBITHIX MpOrpam Ta BiAMOBIIHNUX HABYAJIHHHX IUIAHIB, POOOYHX
mporpaM i cuinalyciB HaBYaJIbHUX TUCIHILIIH, 10 ToAUIsIEe (inocodiro (MPUHIUIH 1 HIHHOCTI)
€BpOINEHCHKOr0 MPOCTOPY BHIOI OCBITH, BU3HAYEHY B KOMIOHIKE BoJOHCHKOrO mpormecy Ta B
MikHapogHomy Ilpoekti €Bpomneiicbkoi Komicii «"apmoHizalisi OCBITHIX CTpYKTyp B €Bpori»
(Tuning Educational Structures in Europe, TUNING).

Hiroui B akaznemii [lomoxxeHHs «[Ipo mopsaok po3poOieHHs Ta peanmizamii OCBITHIX
nporpaMm JlonGacekoi aepxaBHOi MamuHOOYniBHOI akaneMii» (Haka3z Ne50 Big 08.07.2019 p.),
«1po pobouy nporpamy HaBYaJIbHOT JTUCLUTITIHU
y JlonGachbKii NeprKaBHIN MalIMHOOY/1BHIN aKazemiin (Haxas Nel27
Bix 26.11.2020 p.), «IIpo HaBuanbHUI MJaH OCBITHBOI MporpamMu y JloHOAachkiil naepkaBHIN
MamnHOOyiBHIN akanemii» (Hakaz Nel43 Bim 24.12.2020 p.), «IIpo cuiabyc HaBYaiIbHOI
muctuiutiag y JlonOacekiit aepkaBHii MmamuHOOYMiBHIN akamemii» (Haka3 Nel43 Big 24.12.2020
P.) BPaxOBYIOTh PEKOMEH 1ALl Ta IPYHTYIOThCSl HA OCHOBHHUX 3acajlaX HOPMAaTUBHUX JIOKYMEHTIB
VYkpainu.

[HHOBaLIMHI 3MIHM B OCBITHIM Tamy3l YKpaiHu, cydacHa JAep:KaBHa OCBITHS IMOJIITUKA
CIPSIMOBAHI Ha €BPOINENUCHKY IHTErpallio Ta CTUMYIIOIOTh MOSBY TBOPYMX HOBATOPCHKUX 11€H,
MOIIYK OUIbII JOCKOHAIMX (OpM, METOMIB, NPUHOMIB HaBUaHHS, a TaKOX MOTpedy Yy
KOHKYPEHTOCIIDOMOXKHUX  KOMIIETEHTHUX  (axiBLUAX,  3AaTHUX  JO0  HpodeciiHOoro
CaMOBJIOCKOHAJICHHS B Cy4aCHOMY CYCIUIBCTBI, 1110 MOCTIHHO 3MIHIOETHCS 1 TpaHChopMyeThes. |
camMe KOMITETCHTHICTh BHUITYCKHHWKA BHIOTO HABYAIILHOTO 3aKJaly IOCTA€ IMOKAa3HUKOM HOTO
TOTOBHOCTI JI0 TPOQeciiHOl JisSUTbHOCTI Ta aKTUBHOI POJIi y CYCHIIBHOMY JKUTTI.

KomneTeHTHICTh — 3/1aTHICT 0COOM YCHIIIHO COLIai3yBaTHCs, HaBYaTHUCS, MPOBAIUTH
npodeciiHy AiSUTHHICTD, IKa BUHUKAE HA OCHOBI JMHAMIYHOT KOMOiHaIlii 3HaHb, YMIHb, HABUYOK,
CIIOCOOIB MHUCJICHHS, IMTOMISAAIB, IIHHOCTEH, IHIIUX OCOOMCTUX SIKOCTE.

Crpareriss po3BUTKY BHUIOI OCBITH B Ykpaini Ha 2022-2032 poku [1] mependadae
peopmyBaHHs Ta MOAEPHI3aIlil0 CHCTEMH BHIIOi OCBITH 30KpeMa Ha 3aca1ax KOMIIETEHTHICHOTO
HiX0.y, BIPOBAKEHHS SIKOTO — 1€ CKJIAJHUN 1 GaraTorpaHHMUiA MpOIEC, 10 TPUBAE, 1 MOTpedye
PO3B’sI3aHHA LI0I HU3KHU MPOOJIEM, OJTHIEIO 3 SIKUX € CTBOPEHHS 1 BIPOBAKEHHS IPUTaMaHHOL
KOMIIETEHTHICHOMY IiJIXOy CUCTEMH OIL[IHIOBaHHS HaBYAJIbHUX 37100YTKiB 3700yBayiB.

Cporogni peanizalil0o KOMIIETEHTHICHOTO MIIXOAY MPOTOJIONIEHO SIK KOHIENTyaJlbHUN
OpIEHTHP AJIs 31HCHEHHS 3MiH y Jep»aBH1i OCBITHIH cucTemi.

[Tepenik 000B’SI3KOBUX KOMIIETEHTHOCTEW BUITYCKHUKA BKJIIOYAE:
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— IHTerpajbHy KOMIIETEHTHICTD;

— 3arajbHi KOMIIETCHTHOCTI;

— cnerianbHi ((haxoBi, IPeIMETHI) KOMIETEHTHOCTI.

[IporsiroMm TpuBaJOro dYacy JCKIAPYIOTHCS I[IHHOCTI  CTYIEHTOLICHTPU3MY Ta
3aBEPIIYETHCS MPOLIEC PO3POOIICHHS HOBUX JIEPKABHUX CTAHIAPTIB BUIIOI OCBITH (3aTBEPIKEHO
6ym3pko 200 ctangapTiB nepmioro (6akagaBpChKOro) Ta Ipyroro (MariCTepchbKOro) piBHIB BUIIOL
OCBITH), 3aCHOBaHMX Ha KOMIIETCHTICHOMY ITJIXOJi, KM Tependadae 3aMicTh 000B’SI3KOBHX
OCBITHIX KOMIIOHEHTIB Halip pe3ysibTaTiB HaBYAHHS, IO 3HAYHO PO3IMIMPIOE aKaJIeMIuHY
aBTOHOMIFO 3aKJIa/iB BUIIOI OCBITH.

3a3BrYail CTaHIAPTH BCTAHOBIIOIOTH BUMOTH, IO € CITUIBHUMU ISl BCIX CIeIiani3aiiii B
Me)Xax BIAMOBIIHOT crieriaibHOCTI. 3aKiaIu OCBITH IPH po3pOOICHHI OCBITHIX MPOrpaM MOXKYTh
BCTAQHOBJIIOBAaTH JIOJIaTKOBI BUMOTH JO KOMIIETEHTHOCTEW, pe3y/lbTaTiB HaBYaHHSI Ta (opM
aTecTarlii, skl BigoOpaxaroTh MOTPeON KOHKPETHHUX CIelializalliii. 3aKiaid OCBITH MalOTh MPaBO
BUKOPHUCTOBYBaTH BIacHi (opmyimoBaHHS creniatbHUX ((paxoBHUX) KOMIETEHTHOCTEH 1
pe3yNbTaTiB HaBUaHHS, 3a0€3MeUyI0Yd MOBHE OXOIUICHHSI BCIX BHMOT CTaHJAPTY CYKYITHICTIO
BHUMOT OCBITHBOI IIPOTPAMHU.

BrpoBamkeHHS KOMIIETEHTHICHOTO MIAXOAY — II€ Mpolec, M0 MOTpedye MOIIyKiB
e(deKTUBHUX MEXaHi3MiB HOTO 3aMpoBaKEHHS, pO3POOJICHHS METO/I1B BIJICTEKEHHS PE3YJIbTaTiB
HaBYaHHS Ta BUMIPIOBaHHS HAOYTTs MailOyTHIMU (haxXiBISIMU Pi3HUX Taly3edl KOMIIETEHTHOCTEH
3a PI3HUMU CHEIIAIbHOCTSIMH, 110 € aKTYaJIbHOI HarajlbHOIO 33a4el0.

AHAJII3 OCTAHHIX NYBJIKAIIMA. KoMnereHTHiCHWH minxXix, $K OAMH i3
IHHOBAaI[IMHUX HANpPSMKIB Yy CHUCTeMI MiATOTOBKH (PaxiBIiB, OCTIKYBAIM BITUYM3HSAHI Ta
3apyOikHi HaykoBLi B. Kpemens, B. Srynos, B. Ceucrtyn, 1. 3umns, O. Ilomeryn, b. biym, F.
Weinert, S. Blomeke, M. Mulder, J. Gulikers,
H. Biemans Tta in [2-10]. IIpu upomy psii aBTOpPiB AOCIHIKY€e HOBI TEXHOJOTIi aJanTHUBHOTO
OHJIalfH-HABYaHHS 13 CTPYKTYPOIO BUMIPIOBaHHS 3aralbHHUX YCHiXiB, HAJal0UU aKIEHT Mpodiaemi
3 OIIHIOBAHHSM 3700YTKIB OTpIMaHUX 3HaHb, BMiHb Ta HaBUYOK [11, 12].

Icuyroua cucrteMa OLIIHIOBAaHHS HAaBUAIbHHUX JOCSTHEHb 3 IMO3UIIH KOMIIETEHTHICHOTO
MIIXOAY HE € MOCTaTHhO C(OPMOBAHOIO 1 B OUIBIIOCTI BMIMAJKIB 1€ OLIIHIOBAHHS IOJISITAa€E B
HEOOXITHOCTI OTPUMaHHS BIJIMOBIJIHUX OIIHOK 3 Tiepen0adyeHuX HaBYAIbHUM IUIAHOM
MiJICYMKOBUX KOHTPOJIbHUX TOYOK, MPOTE MPH HASBHOCTI y 3100yBauya MO3UTHUBHUX OI[IHOK
YacTUHA MOTPIOHMX HOMY KOMIETEHTHOCTEH 3ajMIlaloThcsi HECPOPMOBAHMMHM, IO BHUMArae
JOKOPIHHUX 3MiH CHCTEMH OI[IHIOBAHHS Ta 3MIiHH CBITOTJIAIY 1 MOBEIIHKH K BHKJIAIaviB, TakK 1
3100yBauiB.

k110 npeaMeToM OIIHIOBaHHS € HE caMi KOHTPOJIbHI TOYKH, & T KOMIIETEHTHOCTI, 5K 3
ix momomMoror (GOpMyIOTHCS 1 MATBEPAKYETHCA, TO 1€ CIOHYKAaTUME BUKIIagada 0 ONTUMI3amii
3MICTY JUCLMIUIIH 1 HaBYAJIbHUX IUIAHIB 3 TOUYKH 30py €(PEeKTHBHOCTI (pOpMyBaHHS MOTPIOHUX
KOMIIETEHTHOCTEH, a 3100yBad Kpalle po3yMITHME METy CBOIO HaBYaHHS B TepMiHaX
(dbopMyBaHHSI Ta MIATBEPIKEHHS KOMIIETEHTHOCTEH. | TyT BaXKIMBUM acleKTOM € sIK BHUOIp
KOMITETEHTHOCTEH, 1[0 HE HajekaTh J0 000B’A3KOBHMX, TaK 1 BHOIp HaBYAIBHUX MUCIMILUIIH 1
TUSTTBHOCTEHN, SKUMHU 11l KOMIETEHTHOCTI MOXHa cPopMyBaTH 1 MiATBEpAUTH. BHACIiIOK 4Oro
3100yBa4 BUIIO1 OCBITH 3 MPOCTOrO BUKOHABIIS MPOMIOHOBAHUX HOMY 3aBJaHb MEPETBOPIOETHCS
Ha CB1JJOMOT0 KOHCTPYKTOpPA CBOE1 YHIKAJIbHOT TPA€KTOPIi HABYaHHSI.

OpraHi4HOIO CKJIaIOBOIO OCBITHHOTO MPOIIECY € OTMIAHYBAHHS OCBITHBOI IPOTPaMH HIIIXOM
KOHTPOJIIO HE CTUIBKM OTPUMAHMX OLIHOK 3@ BIJIMOBIJHI MPOMIKHI Ta MiJICYMKOBI KOHTPOJIbHI
TOYKH, CKUTBKH 300YTHX KOMIETEHTHOCTEH 3100yBaviB, IO OCHOBHUX 3aBJaHb YOTO HAJICKATH:

— MIJBUIIEHHS MOTHBaIii 3700yBadiB 10 CUCTEMATUYHOI aKTUBHOI pPOOOTH BIIPOJOBIK
HABYaJIbHOTO POKY, [TEpeOpieHTALlIs IXHIX L1JIeH 3 OTpUMaHHA MO3UTHUBHOT OI[IHKY Ha (OPMYBaHHS
CTIMKHX 3100yTHX KOMIIETEHTHOCTEM;

— cucTeMaTHu3allis 3100yTHX KOMIIETEHTHOCTEH Ta aKTHUBHE iX 3aCBOEHHS YIPOJIOBXK
HaBYAJILHOTO POKY;

— HEJIOMYIICHHS PO3PUBY MIXK 3aBJIaHHSIMH, 1[0 BUHOCATHCS JIJIS1 KOHTPOIIIO 1 IPOTPaMOI0
TUCLUILTIHY,

146



2023 MODERN EDUCATION - ACCESSIBILITY, QUALITY, RECOGNITION 2023

— BIIKPUTICTh KOHTPOJIIO (03HAWOMJICHHS 37100yBaviB Ha IMOYaTKy BUBUYCHHS JUCITUTUIIHI
3 KOHTPOJBHMMH 3aBJaHHSMH Ta BCiMa (pOpMaMu KOHTPOJIHUX 3aXOMIB 1 KpUTEpisAMHU iX
OIIIHIOBAHHS 3 MO3UIIIH KOMIETEHTHICHOTO MiIX0/Y);

— IO/I0JIAaHHS €JIEMEHTIB Cy0’ €KTHUBI3MY IIPH OLIIHIOBAHHI 3/J00yTHX KOMIIETEHTHOCTEH, 1110
3a0e3neuyeThCsl CKIaJaHHSAM KOHTPOJBHMX 3aBJaHb Ta ICHOHMTIB Yy MNHCHBMOBIH ¢opmi i3
3actocyBaHHAM 100-0aapHOT IKaIK OIIHIOBAHHS,

— 3a0e3neueHHs] HAJC)KHUX YMOB BHBYEHHS MPOTPAMHOTO MaTepiaiy i HiATOTOBKH 10
KOHTPOJIBHHX 3aXO0/IiB, 1[0 TOCITAIOTHCS IUITXOM YiTKOTO IX PO3MEKYBAHHS 32 3MICTOM H y 4aci;

— PpO3MIUPEHHS MOXKJIMBOCTECH [Ii BCEOIYHOrO PO3KPUTTS 3MI0HOCTEH 3700yBadviB,
PO3BUTKY iX TBOPUOTO MHCIEHHS Ta MiJBUIICHHS €(QEeKTUBHOCTI POOOTH MPOPECOPCHKO-
BUKJIA/Ial[bKOTO CKJIay.

METOIO POBOTM € anaii3 MOXJIMBOCTEH BUKOPUCTAHHS TEXHOJOTIH JUCTAHIIITHOTO
HaBuaHHS y JloHOAChKil Aep)kaBHIA MAIMHOOYAIBHIM akagemii UIss BUSHAYEHHS ONTUMAJIbHUX
HarpsIMKiB (popMyBaHHS Ta OIIHIOBaHHS KOMITIETEHTHOCTEH 3/100yBayiB BHIIOi OCBITH.

BUKJIA]IT OCHOBHOI'O MATEPIAJIY. Cucrema oOmiHOBaHHA Ha 0a3i
KOMIIETEHTHOCTeH CKJIagHIIa 3a TPagulliifiHy, OCKUIBKM KOXXHAa KOMIIETEHTHICTb MOXe
MIATBEPIKYBATUCA pe3y/lbTaTaMU HE OJHi€l, a 0araTbOX HaBYaJbHUX BHUMIIB iSJIBHOCTI
3100yBavya, 1 HEe B OJHINA, a B 0araTb0X HaBUaJbHUX MAUCLUIUIIHAX, a 1€ HEMOXIUBO 0e3
BUKOPUCTaHHA Cy4acHUX 1H()OPMAIIITHUX TEXHOJIOTIH.

PeasnizyBaT MeTO/1 OLIIHIOBaHHS HA OCHOB1 KOMIIETEHTHICHOTO IM1IXOAY MO>KJIMBO HIISIXOM
PO3IIMPEHHS MOXKIUBOCTEH TIATGOPMHU TUCTAHIIIIHOI ocBiTH Moodle, sika € HaUmOmMpPeHInIo
B YKpaiHi 1 CBITI CUCTEMOIO YIPaBIiHHS HABYAHHSIM Ta YCIIIIHO 3aCTOCOBYETHCS B HABYAIIBHOMY
nponeci JJ/IMA.

Ocob6muBoctsimu Bepciii Moodle, mounnatoun 3 Bepcii 3.1, € HasBHICTP MOXKIMBOCTI
BH3HA4YaTU KOMIETEHI], SIK B IIJIOMY 32 HaBYaJIbHUM KYpCOM, TaK 1 3a HOro pi3HUMHU eJIeMEHTaMHU.
Poboty 3 HamamTyBaHHS 1 3aCTOCYBaHHS 3acO0iB JJIsl OILIIHIOBAHHS KOMIIETEHTHOCTEH Tpebda
PO3MOYMHATH 31 CTBOPEHHS a00 IMIIOPTY peno3uTopiiB KommereH . Hapasi ciig BpaxoByBaTH
CTPYKTYpY KaTeropiii Kypcis caiiTy. Ha piBHI cucTeMu BapTO pO3MIIIyBaTH TUIBKH Ti PENO3UTOPII,
SIK1 CTOCYIOTBCS BCIX 3/100yBadiB. Peno3uTopii, 1110 MICTATh KOMIETEHTHOCT1 3100yBayiB MEBHUX
CreliaJbHOCTeH CIiJ pO3MIIlyBaTH B KaTeropisx (MigKaTeropisix) KypciB BiJIOBITHUX
¢bakynbTeTiB, Kadeap ado cneniaabHOCTeH (OCBITHIX Mporpam). Lo po6oTy MOXKyTh BUKOHYBaTH
aJIMIHICTpaTOpH caiTy abo Ti, KOMY BOHU Ha/lajH BIAMOBIIHI TOBHOBAKEHHSI.

[Ticns nporo BUKJIaa4i MOKYTh OYMHATH J10/1aBaTH Y CBOT KypCH KOMIIETEHTHOCTI, sIKi B
HUX (OPMYIOTHCS, OB A3yBAaTU 3 HUMH KOHKPETHI IISNIBHOCTI CBOIO Kypcy W oOupartu cmocid
MIATBEP/DKEHHS IUX KOMIIETEHTHOCTEH. AJIMIHICTpaTopu B e Yac MOXYTh CTBOPIOBATH
1H/MBITyalbHl HaBYAJIbHI IJIAHM, SKI TEX PO3MILIYIOTHCS Ha CalTi 3 BpaXyBaHHSM CTPYKTYpH
KaTeropii Kypcis. Y 1HIUBIAyadbHI HAaBYAJIbHOMY IUIaH1 BUJHO, SIKI KYpPCH 1 AISUTBHOCTI B Kypcax
3aJisH1 Y pOpMYyBaHHI KOXKHOI KOMIIETEHTHOCTI.

s peanizarii MOXKJIHBOCTEH KOMIETEHTHICHOTO miaxoxy B cuctemi MoodleDDMA
JTOCTYITHUM JJIsi BUKOPUCTAHHS € TakoX eneMeHT «KomrmeTeHii», podoTa 3 ssikuM 0a3zyeThcsi Ha
¢bpeiiMBOpKax.

@peiiMBOPK KOMMETEHIIl — 1HCTPYMEHT YIpaBliHHSA (HOPMYBaHHAM KOMIIETEHILISIMU
KOPHUCTYBauiB y CHUCTEM1 yIpaBiiHHSA HaBuaHHSAM Ha miuaTdopmi Moodle, mo npezacrasise
lepapxiyHuil HaOlp KOMIETEHIIIH Ta IX CKJIaJOBHX.

B 3anexxnocTi Big Bepcii Moodle nomyckaeTbes 4-piBHeBa i€papXis.

[ToreH1iiiHa MOXIJIUBICTh TAKOTO IHCTPYMEHTY SIK (peHMBOpPK KOMIIETEHIIH MOJSrae B
MO>KJIUBOCT1 TIOOYOBH 1HAMBIAYaIbHUX OCBITHIX MEPCOHI(PIKOBAHUX MAapUIPYTIB IS KOKHOTO
31m00yBayva.

B ocHOBI 1HCTpyMEHTYy BHKOpPHCTaHHS KommeTeHIi Moodle 3akmageno mporec
HaKOIMYCHHSI KOMITETEHIIIH. {711 KOKHOTO KypCy 3a/laHO BHIX1JIHI KOMIIETEHIIII, SIKi OTPUMYE
3100yBa4 JAaHOTO KYpCY MicCIisl HOTO YCIIIIHOTO 3aBEePIIeHHSI, 1 BXiHI KOMIETEeHIIii, sIKi HeOOX1/Hi,
mo6 mianucatucsa Ha 1ei Kypc. Kosken 3100yBau xapakTepu3yeTbcss HAOOpOM B)KE€ BHUBUEHHUX
KOMITETeHIIi# 1 cyOkomrieTenii. [1lnsixoM BBeneHHs iTbOBOT0 HAOOPY KOMIIETEHITH, 3100yBa4
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Ma€ MOJIMBICTh OTpUMATH Bia cucreMu Moodle pekoMmeHmoBaHMiA HAOIp 1 TOCIITOBHICTH
MPOXOJUKeHHsT KypciB. [IoTOUHI Ta MiIbOBI KOMMETEHIII 3100yBad MOXeE MOOAYUTH y CBOEMY
ocobucromy KabiHeTi. AAMIHICTpaTOPy BOHH JIOCTYITHI Yyepe3 Mpodiiab KOKHOTO KOPHCTYBayva.

Cuctema 004HCITIOE PiIBEHb KOXKHOT KOMITETEHIIi Ha OCHOBI MiICyMKOBOT OIIIHKH 32 KypC 1
4acy, SKUJ MUHYB 3 MOMEHTY MOr0 IPOXOKEHHS.

B mporeci poGotu 3 peno3utopisMu Ta GpeMBOpKaMH KOMIIETSHIIIH Ma€ BigOyBaTUCs
Jiasor MDK BHUKJIaJadyaMH Ta aJMIHICTPATOPOM 3 METOI0 MOJIMIICHHS 3MICTY HaBUYalIbHHUX
IUCUUIUTIH 3 TOYKH 30pYy CHOPSAMOBAHOCTI Ha (opMmyBaHHS Yy 3100yBayiB HEOOXiTHHX
KOMIIETEHTHOCTEH.

3 omminy Ha nito Ilomokenns «[Ipo mopsimok Bu3HaHHS B JloHOAChKiW JepskaBHIN
MaIMHOOY/IIBHIHM akanemil pe3yabTaTiB HaBYaHHS, OTPUMaHUX y HepopmambHii ocBiTi» (Hakas
No 93 Bix 27.12.2019 p.) 3m00yBady MOXKHA HAJAaTH MPABO HAJCUIIATH BJIACHI IiATBEPKCHHS
HAsIBHOCTI Y HHOT'O HEOOX1THUX KOMIIETEHTHOCTEH, sIK1 BiH MPOSIBUB IIi]] Yac CBOET AISTLHOCTI 11032
MEXaMH 3aTBEP/DKEHOTO0 HaBYaJlbHOro IiaHy. Tomi BiH 3Moxe depe3 iHTepdeiic Moodle
HAJCHUJIATH 3alUT, 1[0 MICTUTh JOKYMEHTH 1 IOCUJIaHHA Ha JKepena B [HTepHeTi, sKi 3aCBIAUYIOTh
HOTO0 KOMIIETEHTHOCTI. Y Moayii «Permo3uTopiii KOMIIETEHTHOCTEH) 11eH CIociO MiATBepIKEeHHS
KOMIIETEHTHOCTEH TEX IIMPOKO BHUKOPUCTOBYETHCS Ta TPAKTYETbCS, SK JIeKJIapyBaHHs
KOMIIETEHTHOCTEH 3700yBauaMu. 3aluTd MIATBEP/DKEHHS 1 BIIOMOCTI MPO BHUKOHAHHS
3mo0yBayamu JisutbHOCTEH y Kypcax Moodle BigoOpaxaeTscst B HaBuasibHOMY Tu1aHi. HaineHwuit
BIJIMOBIAHMMH TOBHOBXCHHSIMH BHKIIaJa4 iX aHai3ye 1 MpuilMae Mo HUX PIMIEHHS CTOCOBHO
MiATBEPKEHHS KOMIIETEHTHOCTEH.

BUCHOBKHM.

TakuMm ynHOM, y KiHIIEBOMY MiJICYMKY BHOYJOBYEThCS HETIHINHA CTPYKTYypa OCBITHHOTO
KOHTEHTY B KOXXHOMY HaBYaJIbHOMY KypCi CHCTEMH JUCTaHLiiHOro HaB4aHHs Moodle i 3aramom
B OCBITHIH mporpami.

[IporoHoBanmii MiJXiJ1 A0 MPOEKTYBAHHS OCBITHHOI IPOTPAMHU Ja€ B KIHIIEBOMY IMiICYMKY
MOXITUBICTB!

— 100YZI0BU TPAEKTOPii HAaBYAHHS 1HIUBIAYAIBHO IJIs1 KOKHOTO 37100yBaya;

— OI[IHIOBAaTH piBeHb C(HOPMOBAHOCTI KOMIIETEHTHOCTEH Yy 3arajlioM 3a OCBITHBOIO
POrpamoro.

Peanizamis Takoro migxoAy HE MOXJIMBAa B TOMY BHIIQJKy, KOJM HaJ OCBITHBOIO
MIPOTPaMOI0 TPAIIOE KOXKEH BUKIIAIa4 OKPEMO, TOOTO 1€ € KOMaHIHOK poOOTOIO.

3arajioM ycHilllHE BUKOPUCTAaHHS peno3uTapito komnereHTHocTei «Skills Repository
Activities» Ta 1HCTpyMeHTapil0 (pelMBOpPKIB B CHUCTeMI AucTaHILiNiHOI ocBiTH MoodleDDMA
MOJKJIMBO 32 HACTYITHUX YMOB:

— KOXHa OCBITHSI KOMIIOHEHTa JiI0YMX OCBITHIX MPOrpaM BCIX piBHIB BHILOi OCBITH B
MeXax BCIX JIIEH30BaHUX CICIIAbHOCTEW MOBMHHA OYTH YITKO MPUB’S3aHa JI0 3arajilbHUX Ta
crieniaibHUX ((haxoBUX) KOMIIETEHTHOCTEH, 1110 AeknapytoTbes B Ol

— KO’KHa OCBITHSI KOMITOHeHTa jitfounx OIl moBuHHA MaTH BIANOBIAHY poOOUy mporpamy
JMCLUIUTIHY, 110 MICTUTh BUMOTH /10 3HaHb Ta YMiHb 3100yBaya B KOHTEKCTI HA0YTTs BIANOBIAHUX
KOMIIETEHTHOCTEH;

— Ha OCHOB1 p00O0YO0T IPOTPaMH TUCIHMILIIHH JIJIs1 KOKHOI OCBITHROT KOMIIOHEHTH TTOBUHEH
Oytu copmoBanmii cuiadyc, 0 MICTUTH 1HGOPMAIIIO MO0 KOMIETEHIIH, IKi MalOTh OyTH
chopmoBani y 3100yBada pHu ONMaHyBaHH1 JAMCIHMILUIIHK BIAMOBIHO J0 OCBITHRO-TIpO(deciitHOl
pOTpamu;

— (opMyBaHHS IHIMBINYaJbHUX HAaBYAJBHUX IJIaHIB 3/100yBadiB Mae 3/11HCHIOBATHCS 3
ypaxyBaHHSIM TEPeNiKy 3arajbHUX Ta ChemianbHuX ((haxoBUX) KOMIETEHTHOCTEH ISl KOXKHOI
OCBITHHOI KOMIIOHEHTH (00O0B’3KOBOI Ta BUOIPKOBOI) BiAMOBIIHUX IIUKJIIB IMiITOTOBKY;

— (QopMyBaHHS aKaJEMIYHOIO pPEMO3UTOPiI0 KOMIIETEHTHOCTeW Ta iX (peiiMBOpKiB
MMOBUHHO B10yBaTHCs Ha OCHOBI OCBITHIX IpOrpam, poOOYUX IporpaM HaBYaIbHUX JTUCIUIUIIH Ta
cunalyciB;
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— TMPOEKTYBAaHHA KypCiB HaBYAIBHUX JHUCHUIUIIH B cuctemi Moodle 3 mo3wuiii
KOMITETEHTHICHOTO TIAXOMy HEOOXiTHO peali3oByBaTH 3 BUKOPHUCTAHHSM I1HCTPYMEHTApPIIO
(hbperMBOPKIB KOMITETEHTHOCTEH.

Bapro 3ayBakutH, mo ¢yHKIIOHaN KOMIeETeHTHocTe cuctemu Moodle me He €
JOCTaTHBO THYYKHM Ta MOTpedye AOOMpalOBaHHs, IPOTe poOOTa B I[bOMY HANpPSMKY [TOBHHHA
OyTu iHTeHCH(IKOBaHA 3 OIJISAY Ha HAsBHI BXKE CHOTOAHI MOKIIMBOCTI CHCTEMHU.
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VIK 378+37.04):061.2(477

3aenp C. B.1, CunraiBebka A. M.2 (Meporcasna nayxosa yemanosa "lncmumym modepuizayii
smicmy oceimu”, m. Kuis, Ypaina, *@axoeuti konedac indicenepii, ynpaeninus ma
3emnesnopsaokysants Hayionanvrhoeo asiayiiinoeo ynieepcumemy, m. Kuis, Yxpaina)

OCOBJIMBOCTI YYACTI TPOMAJICHKHUX OPTAHI3AIIA Y IIABUIIIEHHI
KBAJI®IKAII MPAIIIBHUKIB OCBITH

Anomauyin. /locniodceno npakmuxy IiHAHCY8aAHH Ma 0COOIUBOCMI NIOSUWeHHS K8ANIiKayii nedazo2iyHux
[ HAYK0BO-NEOA20CIMHUX NPAYIGHUKIE Y PI3HUX CY0 €kmie nidsuwenns keanigikayii Yrpainu. Busnaueno 3akonodasgue
niOIpyHmsi 015 NIOBUUEHHS KEANIQIKayii nedazo2iunumu ma HayKogo-nedazociuHumu npayienuxamu. Ha npuxnaoi
OUILHOCMI  OKPEeMUX 2POMAOCLKUX OpP2aHi3ayiti OnuUcaHo pisHi nioxoou 00 HAOAHHS HNOCHYe 3 NiOGUWYEHHS.
keanighikayii. BiO3Haueno no3umueHi MOMeHmu 6 OisIbHOCMI 2POMAOCLKUX Opeanizayii, ix eiokpumicms 00
8NPOBAOINCEHHS HOBIMHIX Memo0di8 y HA0anHi oceimHuix nocnye. 3asnaueno npo nepesazu Hayionanvnoi niamegpopmu
ModrcIugocmett niosuweHHs Kkeanigixayii nedacoziunux npayisnuxie "EdWay". Poskpumo Hu3Kky npobiem ma HaoaHo
npono3uyii' y cnpasi niosuugenHs Keanigixayii 0 nedazoeiuHux ma HayKoeo-nedazo2iuHux npayieHUKis.

Abstract. The practice of funding and features of professional development of pedagogical and research-
pedagogical workers in various subjects of professional development of Ukraine were studied. The legislative basis
for advanced training of teaching and scientific-pedagogical workers has been determined. Using the example of the
activities of individual organizations, various approaches to providing advanced training services are described.
Positive aspects were noted in the activities of public organizations, their openness to the introduction of the latest
methods of providing educational services. The advantages of the National platform for advanced training
opportunities for teaching staff "EdWay" were noted. A number of problems are revealed and proposals for advanced
training for teaching and scientific-pedagogical workers are presented.

IaTerpamniitai mporecu, mo BiAOyBarOThCS B €KOHOMINI YKpaiHu Ta 30poiiHa arpecist pd,
3YMOBJIIOIOTh 3POCTAaHHSI TIONUTY Ha BUCOKOKBai(hiKOBaHI Kajpu y cepi OCBITH Y BOEHHUH 1
IIOBOEHHUH Yac.

VY mnpoekti [Inany BifHOBIEHHS YKpaiHM B YacTMHI OCBITH 1 Hayku [1] 3a HampsiMmoM
"3araspHa cepeHs OCBiTA" 3allIaHOBAHO (PYHKILIOHYBAaHHS PHUHKY MiJBUINEHHS KBasi(ikarii
HIKITPHUX TEJaroriB, M0 MOEIHYE SKICHI MPOMO3MINI OCBITH Bil Jep)KaBHUX, MPUBATHHUX 1
IpOMaJICbKUX HaJaBadiB MOCIYTH 3 MiIBUILIEHHS KBaTidikailii.

BinmoBinno g0 Ilopsaky minBuieHHsS KBamidikamii MegaroriyHuX 1 HAyKOBO-
MeJaroriyHuX mpamiBHUKIB [2], B VYkpaini HaOyna po3BUTKY cucTeMa (opMalbHOI Ta
He(dopMaIbHOI MICASIUIUIOMHOI OCBITH, IO (YHKIIOHYE Ha OCHOBI LHU(POBUX TEXHOJOTIH.
[lemaroriyni mpamiBHUKK 1 HAYKOBO-TIEAroTidHI MPAI[IBHUKHU IJABUIIYIOTH KBamidikaIio y
pi3HUX cyO’€KTIB MiBUILEHHS KBaiikamii — Gpi3uuHUX ab0 IOpUINYHUX 0ci0 (3aKiIajiiB OCBITH,
MiIPUEMCTB, YCTAaHOB, TPOMAJICHKUX OpraHi3alliif ToIo).

[Tpore, Ha 1yMKy ocBiTHBOTO OMOyacMeHa C. ['opbayosa [3] uiTkuit anroputm OTpUMaHHS
KOIITIB 3aKJIaJJOM OCBITM Ha MiJBUIICHHsS KBami(ikaiii BiACyTHiH, MexaHi3M (piHaHCYBaHHA
nigBuieHHs1 kBajdidikanii megarorivHUX 1 HayKOBO-TIEAATOTIYHUX TMPAIIBHUKIB, 32 SIKHUM
KO’KeH MOe BUIBHO Ta caMOCTiiiHO o0mpaTu ¢GopmHu, Pi3HOBHAM, HANPAMH Ta cy0’€KTiB
HA/IAaHHS OCBITHIX MOCJYT i3 MiABMIeHHS KBadiikalii — He HANpaUbOBAHMIA.

Cy0’exTu miABUIIEHHS KBaji(iKallil IeBHUM YMHOM (HE B PIBHUX YMOBax) KOHKYPYIOTh
MK c000I0 Ha BIANOBIAHOMY PUHKY OCBITHIX MOCIYT, MPONOHYIOUYH MEJaroriYyHuM i HayKOBO-
MeJaroriYyHUM MpalliBHUKAM Pi3HI YMOBH MiBUIICHHS KBaTi(iKallii.

Tak, OUIbIIICTL MeAaroriB AJsi NmiABMINEeHHs KBadiikaunii oOmparoTs ado 3a HHX
"o0upaoTh" IHCTUTYTH HiCASAUNIOMHOI mnexaroriuHoi ocBitu (maai — IIIIIO) a6o
O0e3ormuiaTHi aucTa”HuiiiHi 3axoam iHIMX Cy0’€KTiB, a dYacTHMHA OCBITSAH 3/IHCHIOIOTH
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niaBuIeHHs KBagidikamii 3a cBOi KOIITH, IEPEBaKHO Yy TPOMAJICEKUX OpraHi3allisix, sKi THY9KO
1 IIBUJIKO TIPOIOHYIOTh PI3HOMAaHITHI KypCH HaBYaHHS 3a MPOTrpaMor0 MiABUIIECHHS KBaJiikamii
— y4acTbh y ceMiHapax, IpakTUKyMax, TpeHIHTraX, BebiHapax, MalcTep-Kiacax TOILO.

[Ipunnumm, ocobimBocTI HeHOPMAIBHOI OCBITH Ta MEPEKHOI B3a€EMOJIIi TPOMAJACHKUX 1
JepKaBHUX CTPYKTYp B YIpaBiiHHI oOcBiToro nochimkyBamu FO. Boponina, I'. Oprina,
C. Ilnotniuenko, H. Pubanpbuenko, JI. €pimenko [4], H. Jlicoa [5], O. Jleoizp [6],
O. IlacToBeHcrkwii [7] Ta iH.

AcriekTaM B3aeMoJIii OpraHiB IMyOJIIYHOTO YIPABIIHHSA 3 TPOMAJICHKICTIO B CHCTEMI
Oe3repepBHOT OCBITH NEAAroriYHUX MPalliBHUKIB Ha MIiJCTaBl aHAII3Y MISUIBHOCTI IPOMAaJICHKUX
opranizariit npucsiueHa npams O. JIeGis.

Po3nozin moBHOBaXXEHb MK JEP)KAaBHUMH 1 TPOMAJICBKMMHU CTPYKTYypaMH, a TaKOX
XapakTep iX B3a€MOIl B YIpaBIlliHHI 3arajbHOI0 CEPEIHBOIO OCBITOIO B YMOBAaX PO3BHUTKY
COIIAILHUX CUCTEM 1 CydacHUX iH(hopManiiHuX TexHosorii posrisaas O. [TacToBeHChKHi Ta 1H.

[Ipore y BCiX HasgBHUX HAyKOBHX MpalsiX PO3KPHUTO, SK MPABUIO, OKPEMi MUTAHHS
B3a€EMO/IIT 3 rpoMaJIChbKicTrO. [TuTaHHs PO 0COOIMBOCTI MiABUIIICHHS KBaTi(piKaIlii me1aroriaHux
MPaliBHUKIB 1 HAYKOBO-TIEAArOT1YHUX MPaIliBHUKIB, IO 3A1MCHIOIOTH TPOMAJIChKI OpraHizailii, 1e
3JTUIIAFOTHCS 11032 YBArOr HAYKOBIIIB.

MeToro poOOTH € aHaTI3 Cy4acCHOTO CTaHy BKJIFOYCHHS TPOMAJICEKHUX OpraHi3aIliid y mporec
T IBUIICHHS KBaTiiKaIlii e aroriqHux i HayKOBO-TIEIaroriYHUX MPAIliBHHUKIB.

3aBnanHs poOOTH MOJATAE y AOCTIIKEHHI 3MICTY i OCOOIMBOCTE Cy4yacHOTO HaJaHHS
MOCTYT 3 MiJBUINEHHS KBali(ikamii rpOMaJCbKIMH OPTaHi3alisMU 1 CIIIJIKaMH.

VY Komi nmUTaHk MiABUIICHHS KBaJi(iKaIii OCBITSH Ha CHOTOIHI ICHY€E IOCTaTHHO MOTYXKHA
HOPMAaTUBHO-TIpaBOBa 0a3a, sika 3aCHOBaHA Ha MOJIOXEeHHIX 3aKkoHy Ykpainu "lIpo ocBity" (mami
— 3akoH) [8] Ta Ilopsaky migBuIeHHs KBamidikaiii MeaaroriyHux 1 HAYKOBO-TIEIaroT1YHUX
MpaliBHUKIB [2].

BinmoBigHo 10 3akoHy cy0’eKT MiABUIIEHHA KBaniikaiii mMae CHOpsIMOBYBaTH CBOi
3yCUIUIS Ha 3a0e3MeueHHsl Ta peai3alfilo OCBITHBOTO MPOIECY, 1 OJHUM 3 OCHOBHHX 3aBJaHb
KEepIBHHUIITBA 3aKJIa/liB OCBITH Ma€ CTaTH BUBYEHHS, aHANI3 W OI[IHIOBAHHS MPOTPaM IiABHUILEHHS
KBauTi(pikaIii, IKOCTI MOCIYT 3 MiJBUIIEHHS KBali(ikallii Ta nepeaiKy 04iKyBaHUX pPe3yJIbTaTiB.

VY nynkri 8 crarti 78 3akoHy nependaveHo, mo i BUIICHHS KBaTi(iKaIlii e aroriqaux i
HayKOBO-TICJIATOTIYHUX TMPAIIBHUKIB 3IACHIOETHCSI 3a KOIITH JIEP)KABHOTO Ta MICIIEBUX
OromkeTiB. [1sl Aep:kaBHMX 3aKJjJaaiB oOCAT JOJATKOBUX KOIUTIB 13 JI€P>KaBHOIO / MICLIEBOTO
Oro/KeTy Ha MiBMIEHHA KBamidikamii He Moxe OyTn MeHmMM 2% (oHAy 3apoOiTHOI miaTu
ixHiX mpaiiBHUKIB. [l1s 3aKjaafiB, iKi OTPUMYIOTH OCBITHIO CyOBeHIi0, 00CST TOIaTKOBUX
KOIITIB Ha MiJABUINEHHS KBamidikamii He Moxe OyTu meHmuM 2% 1iei cyoBeHii, 3 skux 1%
BUJUISIOTH 13 JepkaBHOro Ormomkety 1 1% — 3 OromkeriB AP Kpuwm, obnacti, Kuea um
CeBactomons. JJisi KOMYHAJIbHHUX 3aKJIaJiB OCBITHM 00CST JOJATKOBUX KOIITIB 13 MICIIEBUX
Oro/KETIB Ha MiJBUILIEHHS KBai(ikaiii He Moxke Oytu MeHmuM 2% (oHAy 3apoOITHOI IUIaTH
iXHIX mpaniBHHUKIB. ToOTO KOWITH Ha NMiABUIIEHHS KBaJjidikauii MalTh BHAUIATH K i3
Jep:KaBHOT0, 00JIACHOT0, TAK i MiCIIeBUX OIO/I’KETiB.

[linBumenns: kBamiQikaiii OCBITSIH — 1€ OJWH 3 BUIIB OCBITH JOPOCIUX, BU3HAYCHHX
3akoHoM (uactuHa 6 ctaTTi 18), 116 Pi3HOBU/I MICIISITUIUIOMHOT OCBITH — "Habymmst 0cob010 HO8UX
ma/abo 600CKOHANEHHS PaHiule HaOYMux KOMnemeHmHocmeu y mexcax npogecitinoi disnbHocmi
abo eanysi 3uany". 3rigHo 13 cr. 60 3akony Ykpainu "Ilpo Bumry ocBity" [9] micasmumnomHy
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OCBITY 3IIHCHIOIOTH 3aKJIaay MICISIUIIIIOMHOI OCBITH a00 BIAMOBIAHI CTPYKTYpPHI HiApO3aUIH
3aKJIaiB BUIIOI OCBITH 1 HAYKOBUX YCTAaHOB. Bi/IOBiIHI BHIATKK HA ITiIBUINCHHS KBai(ikarii
MearoriYyHuX Ta HayKOBO-TIEIaroTiYHUX MPAIiBHUKIB JIJIS IEPKABHUX 1 KOMYHAJIbHUX 3aKJIaJiB
(IHAHCYIOTBCS 32 PaxyHOK JIEpP)KaBHOTO Oro/keTy. B OkpeMux BHIIajKax JepKaBHHI OFOIKET
nependadae COpsMyBaHHS KOINTIB HA MiABUINEHHS KBamidikamii 3a OKpPEeMHUMH OCBITHIMU
mporpaMamMu. 30KpemMa, Iie IporpamMu 3a TaAKUMHU KOJIaMH MPOTpaMHOi Kiacudikailii BUIATKIB Ta
KpeautyBanHs micueBux OromketiB (mami — KITKBK): 2201250, 2301070, 2701090, 2801130,
6551060, 6641050 (tabm. 1).

Tabmums 1
IopiBHsAHHSA 00cATIB BUAATKIB HA MiIBUIIIEHHS KBaJidikaii
3 Jlep:kaBHOrO O10/1:keTy YKpainu y 2022-2024 pp., MJIH TPH

HajiMmenyBaHHs 3rigHO 3 BitoM4o10 3mina
KIIKBK BinomcrBO i mporpamMHoo KjacupikamissmMu 2022 2023 2024 | 2024 no
BHUIATKIB 2022, %
ITinBumeHHs kBaTi(hikarrii
[e1aroriYHux Ta HAYKOBO-
MEaroriyHuX MpaIiBHUKIB, KEPIBHUX
MPAIiBHUKIB 1 CICIIATICTIB CPKABHOTO
VIOpaBIiHHSA, Xap4yoBOi, MepepoOHOT
MPOMHUCIIOBOCTI Ta arponpoOMHCIOBOrO
KOMILIEKCY, MEIMIHUX Ta
(hapMareBTHYHHX KaJpiB
[MigroroBka i migBUIICHHS KBaTiQikarii
KanpiB y cdepi OXOpOHH 3I0pOB’S,
MiHicTepcTBO MATOTOBKAa HAYKOBHX Ta HAayKOBO-
2301070 | oxopoHH 370pOB’ | MEMArOriYHUX KaJpiB saxnagamu | 8076,0 | 7601,3 | 6825,1 -155
VYkpainu (haxoBoi mepenBuUINOl Ta BHUIIOI OCBITH,
1 IBULIEHHS kBaiikarii KajpiB
HAYKOBUMH YCTAHOBAMU
Misicrepetso HinBHmeHHﬂ KBgniq)iKaui'l' ‘Ta nep'e.:.-
) MiArOTOBKa KajapiB y cdepi eKoorii,
2701090 ﬁgi‘;f;jﬂx " mpupoamux  pecypcie Ta Bommoro | 553 | 467 | 530 -4,2
X . rOCIO/IapCTBA, MiJr0OTOBKA HAYKOBUX Ta
pecypcis Ykpaiin HAYKOBO-TICIarOTIYHUX KaJIpiB

MinicTepcTBO
2201250 | ocBiTH 1  HayKy
VYkpainu

58,9 53,6 62,2 56

MisnicTepcTBO
arpapHoi momituky [limBumenns ksamigikamii ¢axiBiiB

2801130 28,3 29,7 345 21,9
Ta MPOJIOBOJIBCTBA | arpOMPOMHUCIOBOTO KOMILIEKCY
Ykpainu
HarionansHaa IlizroroBka KaapiB Ta ITiIBHIICHHS

6551060 | M<AAeMin KBaliQiKalii  KepiBHMX —KamPiB 1| oo, | 59q | g63 | 14
MearoriyHux Hay | CHeliamicTiB y cdepi OCBiTH 3aKiiagaMu
VYkpainu BHILOT OCBITH
HepxaBHa ciryx0
CIIELIAJIBHOTO [TigroroBka, MeperiAroToBKa Ta

6641050 | 3B'si3ky Ta 3axucT | migBumieHHs KBamidikamii kagpis y | 288,5 216,0 288,5 5,6
iHpopMmarii cdepi 3B'I3Ky 3aKiIaflaMH BUILOT OCBITH
Ykpainu

JDxepeno: ckiageHo aBTopamu 3a [10-12]

Ouesuono, wo uOamKie Ha NiOGUWEHHS K8ANIpiKayii 05t 0C8IMsH 0epAHcasor 8UOLIEHO
Ay:Ke MAaJIo, BUOamKie 011 Nni0GUUjeHHs Keanigikayii MeOuyHux npayieHuKis, 8i0n0Gi0anbHUx
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NPayieHUKIG i3 NUMAaHb Oe3neKU, YUBLIbHO20 3aXUCHLY, YNOBHOBANCEHUX OCIO 13 3aKynigenb ma iH.
Habazamo Oinvute.

3 nepkaBHOTO OIOKETY (iHAHCYETHCS TAKOXK IMEPEMiAroTOBKA MEAaroriB i3 cyOBeHIl y
Mexax kimrodoBoi peopmu MOH VYkpainn "HoBa ykpainceka mkona" (a6o HYII). ¥V 6romxkeri
2021 poxky 1e 6yno 400 mia rpH — opientoBHO 900 rpH Ha 0c00y. Oxnak y 2022 poui nioguwenHs
Keanighikayii 8i00ysanocsa auuie 3a Kowmu mMicyegux 01004cemis i 61ACHUM KOUWMOM neoazozlie
[3].

VY 2023 p. Buaisieno 60 MIIH TpH Ha TiABUIIEHHS KBaTiQiKallii neaarorivHux mpariBHUKIB:
KEpIBHUKIB, 3aCTYITHUKIB KEPIBHUKIB 1 YUUTENIB 3aKJIaiB OCBITH, SKi 3a0€3MeUyIOTh peai3alio
CTaHJApTy Ha MeproMy (aganTariiHomMy) HUKI 6a30B0oi cepeaHboi ocBiTh y 2023/2024 H. p., Ta
MUIOTHHUX KJIACiB; MATOTOBKY TpeHepiB-nienaroris [13].

3acnyroBye Ha yBary 3allaHOBaHHWI LBOTOpid Jep>KaBHUN KOHTPOJb 3a BHUTpaTaMH
Oro/KeTHUX KomTiB y cdepi mianopsakyBanas MOH Ykpainu, sikuii Mae OyTH MPOBEICHO 10
01.12.2023 (Tabmn. 2). AKIIECHTYeEMO Ha METi TaKOTO KOHTPOJIIO BiAHANTH "MOXKJIMBOCTI €KOHOMIT
OIOJDKETHUX KOIITIB, MiArOTYBAaTH IMPOMO3HIII IIOA0 TMEPEepo3MOAITy TaKMX KOINTIB HA 1HIII
MPIOPUTETH TisSIIBHOCTI CBO€ET ycTaHOBHU'" 1 3aBIaHHI peOpMyBaTH CUCTEMY "MEPEHiArOTOBKH U
miABUIIEHHS KBamidikamii kanpis" [14], 3a THM poOMMO TPUIYHICHHS PO Mally HMOBIpHICTBH
30ibIICHHS BUTPAT Ha MiABUINEHHA KBamidikamii MpamiBHUKIB OCBITH y HalOmmx4ii
MIEPCTIEKTUBI.

Tabmurs 2
Cdepu Ta nisti npoBegeHHs OIVIAAIB BUTPAT IEPKABHOIO OKOIKETY
(¢pparmenTt po3nopskenass KMY Bix 30.06.2023 Ne 580-p.)

T'onoBHMIi po3nopsiAHUK

. Cdepa npoBeaeHHs
OI0I’KeTHHX KOIITIB, (epa nposen

iJIb TpOBeeHHS OTJIsIIy BUTPAT AePKaBHOI0
OTJISIIY BUTPAT B poBen Ay pataep

BiagnmoBigaabHu 32 OroKeTy
AEePKaBHOI0 OKOIKETY
NPOBEEHHS OTJIsSIy BUTPAT
MOH MeperiiIroToBKa Ta | peOPMyBaHHS CHUCTEMH [EPEHiJrOTOBKH  Ta
I ABALLIEHHSA migBUIIeHHsS KBamiikamii kanpiB. BusHaueHHS
KBaiQikarii kaapis MOH ron0BHUM pO3MOPSITHAKOM  BiIIIOBIIHUX

OIO/DKETHHX KOLITIB Ta €IMHHM JIep)KaBHUM
3aMOBHMKOM Ha MEpeNiArOTOBKY Ta IIiJABUIICHHS
kBanidikanii kaapis

Jlxepeno: ckinaaeHo apropamu 3a [14]

VYTiM OCBITSHM MOXYTh IiJIBUIIYBaTH KBamipikallilo HaBiTh B YMOBAaxX HECTayl KOIITIB.
HamionaneHa miuatdopMa MOXKIMBOCTEN MIABUIIEHHS KBaii(ikallii MeJaroriyHux MpaiBHUKIB
"EdWay" [15] o06’eonye e6ci nponoszuyii, Axki € Ha puHKy OaA nioSuweHHs Keanigikayii
NeonpayieHuKie He milbKu 0Jisl 3aK1a0I8 3a2albHOi CepeOHbOI 0c8imu, a i 0 N03d-, OOUWKLIbHOI,
npogeciiino-mexHiuHoi oceimiu.

Cepen BITUM3HSHUX TPOMAJICEKHUX opraHizamii (nani — ['O), 1o omiKyThCs TUTAHHIMH
MiABUIICHHS KBamidikarii, HailOimem noty:kuuMu € EnKemn VYkpaina, Akagemisi cy4acHUX
ocBiTsiH, OcBiTopis (Tabm. 3).

I'pomanceki opranizaiii MarOTh pi3HI MIIXOAW OO0 HAAAHHS TMOCTYT 3 TMiJBUIICHHS
kBamidikaiii. 3acayroBye Ha cxBaybHICTE 10cBia 'O "EnKemn Ykpaina", sika 3anpoBaania HOBY
MOJITUKY CTaHAapTU3aliil Ta ceprudikauii mporpam miasuieHHs kBamidikanii. EnKemn Ykpaina
BUJIA€ JIBa TUIIH JJOKYMEHTIB: 1) MOCB1JIKY PO y4acTh y MPOEKTI O6€3 BIANOBIIaIbHOCTI 3a PIBEHb
3100yTUX 3HaHb, HABUYOK, KOMIIETEHTHOCTEH MpamiBHUKOM chepu OCBITH; 2) cepTHUdIKaT Ipo
M1BUIIEHHS NTearoriyHoi KBamigikauii, SKuil NiATBepKye npodeciiiHe 3pocTaHHsl, BiAMOBIIHO
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10 Bumor KMV Bix 21.08.2019 p. Ne 800. Jlyis orpumanHs cepTrdikaTa HEOOX1JHO 3alIOBHUTH
MiJICYMKOBY peduiekciiiny ¢hopMy / BAKOHATH cepTHdiKaIiitHy poOoTy.

Tabmuus 3

IToxa3HuKH y4acTi OKpeMHX FPOMA/ICBKUX OpPraHizaniii Y kKpainu y miiBMIIeHHi
kBajdidikanii npauiBHUKIB 0CBITH

1e1aroriYHuX

MIPaIliBHHKIB

H Hanpsamox Lo
a3Ba, . s . KinbkicTh
. Buau JisIILHOCTI 3rigHOo . dopma .
MiCHe3HAXO/IKEHHSI . . i CTaTyToM mojo HlJI]:OBi‘l nmigpmmenns | MPOMOsHUINA
IOPUIHYHOI 0co0H, JUSLIBHOCTI sLrary ayaurTopisi e .. | MIBHIIEHHS
Jaara peecrpauii 3a KBE]| MABAIIEHHA KBaiikanii kBaJipikamii
KBaJi(ikamil
T'O "Ocsita XXI 94.99 — | IMigBuienns paxoBoi | Yuureni [HTepakTHBHI 20
cromiTTs”, JisnpHICT KOMIIETEHTHOCTI 3aKJIaJIiB JIEKITT,
M. Xapkis, THIITHIX BUHTEJIB 3aBJISIKH | 3arallbHOT Maiicrep-
30.04.2020 TPOMaJChKUX | Oe3nepepBHii cucTeMi | cepeqHbOi KJIacH,
oprani3zauii, T IBULIEHHS ocBit 1-2-X, | TpeHiHTOBi
H.B.LY., kBaTiikarrii 5-10-x kyaciB, | 3aHSTTH,
85.60 — | memarorivHUX KaupiB, | TpeHepH KOH(epeHIIii,
JonomixxHa MEHEIDKEPIiB OCBITH Ta | YUHTENiB 2-X | 3aXHUCT
ISUTBHICTH Y | BUMTEINIB B YKpaiHi KJIaciB IHIUBITyaTbH
cdepi ocBiTy, WX 1 TPYIOBUX
85.59 — Inmi MPOEKTIB
BHIU OCBITH, TOLIO
H.B.LY.
IO "EnKemm | 94.99 Crpustu nigsunieHHro| [legaroriuni Bebinapw, 6inbire 90
VYkpaina", piBHs npoeciiHuX| MpariBHUKA MPaKTHKO-
M. Xapkis, 3mibHOCTEH 1 Opi€HTOBaHi
30.12.2015 KOMITCTEHITIH KypcCH,
OIKITPHAX ~ YYUTEINIB, TpEHiHTH,
BUKJIQIaviB BHIIO] KoH(pepeHTIii
LIKOJIM,  BHXOBATeliB y  dopmari
IOLIKUIBHUAX EdCamp Ta
HaBYAIBHUX 3aKIaIiB, iH.
cyO’exktiB y  cdepi
M03AIIKIIBHOI,
HeQopMaIbHOT Ta|
iHpOpPMaITFHOI OCBITH
I'O "Mixnapoana | 94.99 Opranizanis ~ kypciB | [lemaroriuni Tpeninru, 8
acouianis i IBUIIEHHS i HayKOBO- | BeOiHapu
cy4yacHoi  ocBiTH, kBai(hikarrii nearoriymi
HAYKH Ta TIpaliBHUKA
KyJbTYpH'",
M. YMaHb,
31.12.2020
ro "Axkanemin | 94.99 HistnpHicTs KypciB 3 | Ilemaroriumi Tpeninru, 17
Cy4acHUX 85.59 T IBUIIIEHHS MpaIiBHUKA BeOiHapwy,
ocBiTaH", M. Bina npodeciitHoi Kypcu
Hepksa, kBauTi(hikarrii
16.07.2019
I'pomanceka crinka | 94.99 Hananns ocBitHix | [lemaroriuni Bebinapu, 11
"OcsiTopis", TIOCITYT, B TOMY YHCIi | MparjiBHUKA KypcH
M. Kuis, 22.10.2013 IIiIBUIICHHS
KBaTi hikartii

JDxepeno: ckiageHo aBTopamu 3a [16-20]

€ ¥ 1HI npuKIaad. AHKETYBaHHS BUMTEIIB MPO iXHINA JOCBIJ MIBUIIEHHS KBaTi(hiKaIlii,
3nilicHene y cepmai 2023 p. penakuieto "HoBa ykpainceka mkona" [21] BusBmIIo, 1o Hapasi B
VYkpaiHi iCHYIOTh Taki HEBHUpIIIEH] MPOOJIeMU: He B yCiX 3aKJaJax OcBiTH yuuTesi 00i3HAHI 3
IUIAHOM MiJABHINECHHS KBajdiikaunii Ha mMoTo4yHMil a00 MalOyTHIN pik; yuuTesi 3MylIeH]
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HAJATH JOKYMEHTH NPOo MiiBUIEHHs KBaJi(pikauii 00csarom He MeHie sik 30 roauH Ha piK;
miIBUIEeHHA KBaJjiikamii Big0yBaerbcsi B HepoOOumMii 4Yac memxarora i Beme 10
nepenpamwBaHHs, 3MiCT KYpciB 4acTo 3acrapiimnii, mpoBedeHi 3axoau He (OpMYIOTH
NPAaKTHYHUX HABHYOK; I[epeBakac MNOTpeda B iHTEPAaKTHBHOMY HaB4YaHHI — '‘JKuUBe
CHUIKYBaHHS' NPOTH ''3py4YHOro OHJIANHY '; omJiaTa KypciB, siki yntawtb He B ITIIIO 4mn
Axkanemii HemepepBHoi ocBiTH (AHO), nHaiiyactime BiZ0OyBa€TbCsi KOIUTOM YYHTEJs;
Bi/ICYTHiCTh peajibHOI MOXKJIHBOCTI O0MpaTH KypcH M 3aX0AM; He3apaxXyBaHHSl 3100yTHX
ceprudikaTiB 3a pi3HUX NPUYNH; eMOUIHUI THCK 3 00KY aaMiHicTpauil WK i npauiBHUKIB
IO i AHO; akageMiuHa HeI00OPOYECHICTD.
BUCHOBKU

OyHKIIIOHYBaHHS i PO3BUTOK PUHKY MiIBUIICHHS KBaJli(iKalii meAarorivHux i HayKoBO-
MeJaroriyHuX TMpaliBHUKIB MOTPeOye TOEIHAHHS SKICHMX TPOIO3HINK BiJ JIep)KaBHOTO,
MPUBATHOTO Ta IPOMAJICHKOTO CEKTOPY Ha HAI[IOHATBHOMY 1 MDKHAPOTHOMY PiBHSX.

Hazpina HeoOXimHICTh Yy po3po0Ili OHOBIIEHUX MeXaHi3MIB (piHAHCYBaHHS Ta peami3arlii
OCBITHIX MMPOrpaM MiABUIICHHS KBaJli(ikamii cy0’eKTaMy HaJlaHHS OCBITHIX MOCIYT ITiIBUIICHHS
kBauti(pikarii, 30KkpemMa IUIIXOM HaJaHHs BaydepiB MMeJaroriyHuM mpaiiBHUKaM.

VY HalOmMKYMiA Yac JepKaBHUM OpraHaM OCBITH MOTPIOHO MPOBECTH MOHITOPUHT CTaHY
MIJTOTOBKU 1 MEPEniArOTOBKH MEAAaroriyHUX 1 HayKOBO-TIEAroriyHuX MpaliBHUKIB (Ha piBHI
3aKJIa/IiB OCBITH Ta cy0’€KTIB-HaJaBauiB OCBITHIX IMOCIYT 3 IiIBUIICHHS KBamiikarii).

[lepcriekTHBM MOJANBIINX JOCTI/PKEHb JaHOI NpoOJeMU TOB’s3aHI 3 BHUBYCHHSIM
KOHKPETHUX MUISAXIiB JiSUTBHOCTI TPOMAJCHKMX OpraHizamid 3 TWTaHb HAJaHHS MOCIYT
I IBUILICHHS KBaJTi(ikallii, BU3HAYCHHS TO3UTUBHUX TEHJCHIIIM, TIEpeBar 1 HeJIOJIKIB.

Marepianu cTarTi HE BHYEpPIYIOTH MIAHATOI MPOOJIEMH TOBHOIO MipOI0, IMOJATBIINX
HAayKOBHX PO3BIIOK MOTPeOyIOTh MUTaHHS PO3POOKM KPUTEpIiB pPIBHS HaJaHHS MOCIYr 3
I IBUIICHHS KBaTiiKaIlii TpOMaJICEKIMH OpTaHi3allisiMH.
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YJIK 378.637:001.4:004.738.4

Kaniniuvenko B. B. ([Jonbacvra oOepocasna mawunobyodisna axademisn, m. Kpamamopcork—
Tepuonins, Yxpaina)

MNPUHOUITOBI METOAUYHI ITIAXOAU 10 ®OPMYBAHHS 3MICTY
MATICTEPCBKHUX OCBITHIX TIPOI'PAM CIHIEHIAJIBHOCTI «I'AJTY3EBE
MAIIMHOBYAYBAHHS»

Anomauyin. Y pobomi po3kpumo okpemi acnekmu GopmyS8anHsa 3MiCy MaicmepcbKux 0C8IMHIX npoepam
cneyianvHocmi «I anyzese mawunooyoysannay. Ha ocnosi eumoe 8ionogionoco Cmanoapmy euwjoi oceimu Ykpainu
ma cucmemamu3ayii 00c8idy po3poOKU MaA2icmepcbKux npoepam eKkazanoi cneyianrvrocmi y JJonbacokiii OeparcasHill
MawuHo0OYOiHIl akademii 0OTPYHMOBAHO NPUHYUNOB] MeMOOUYHI NiIOX00U 00 8UHAYEHHS ONMUMAILHO20 HAOOPY
OCBIMHIX KOMNOHEHM NPOZPAMU.

Abstract. The paper discloses some aspects of the formation of the content of master's educational programs
in the specialty "Industrial Machinery Engineering”. Based on the requirements of the relevant Standard of Higher
Education of Ukraine and the systematization of the experience of developing master's programs in this specialty at
the Donbas State Engineering Academy, fundamental methodical approaches to determining the optimal set of
educational components of the program are substantiated.

IMOCTAHOBKA MNPOBJIEMU. OauuM i3 HalBaXXIMUBIIINX YUHHUKIB 3a0€3I1€UEHHS
SIKOCTI BUIIOI OCBITH € HAYKOBO-METOJMYHUHN piBEHb pO3pOOKHU 3akiajaaMu BUIIOI ocBiTH (3BO)
BJIACHUX OCBITHIX Iporpam miArotoBku ¢axisiis. ¥ nepenmoBi B. I'. Kpemens no pobotu [1]
3a3HAYA€THCS, [0 aJCKBATHE KOHCTPYIOBAaHHS OCBITHIX IpOrpaM Yy BHINIA IIKOJNI Haxae
MOJKJIMBICTh PEAJIbHO 3alPOBAJAUTH MPHUHLUIMN CTYJEHTOLIGHTPU3MY [0 OCBITHBOI'O IpOIECY,
PO3BUHYTH KYJIbTYpYy akajeMidHoi aBTOHOMIi i TBopdocTi 3BO sK 3amopyky iXHBOTO CTIHKOTO
CaMOpPO3BUTKY, HIJABUIIMTH BIANOBIJAIBHICTh 3a CTBOPEHHS BJIACHUX BHYTPIIIHIX CHUCTEM
3a0e3neueHHs SKOCTI OCBITHIX IpOTpaM, JOCSATTH THYYKOCTI Ta ONEPaTHBHOCTI B pearyBaHHI
Ha pI3HOMaHITHI MOTpeOu 3100yBaviB Ta KOPUCTYBaUiB BUIOI OCBITH, CIIPUATH 3aIIPOBAIKEHHIO
B OCBITHIO TEOpII0 Ta MNPAKTHUKY CY4YaCHMX IOHSTh, KOHUEMNI[if, NMPUHIMUMIIB 1 MIAXO/IB,
MOJIEpHI3YBaBIIN SIK HAyKOBY pe(diekcito, Tak 1 MPaKTHKY peaiizaiii BUIIOI OCBITH B IIJIOMY.
3micT po3pobmoBanux 3BO OCBITHIX NMporpaM Mae BpaxOBYBaTH HOBITHI JIOCSITHEHHS CBITOBOI
HAayKH, CydacH1 TeHAEHIT pO3BUTKY PUHKY Ipalli, 3alIUTH 3alliKaBIeHUX CTEHKX01epiB (mepi 3a
BCe, 3/100yBayiB BUIIOi OCBITH Ta poOOTOAaBIIB) [2], a TAKOX MepeIOBHIA TOCBI/] BITYM3HIHUX Ta
3apyOikHUX yHiBepcuTeTiB. IlocTiliHe BIOCKOHAJTIEHHS 3MICTY OCBITHIX NPOrpaM y KOHTEKCTI
BHU3HAUEHHS ONTHUMAJIBHOTO HAOOPY OCBITHIX KOMIIOHEHT € 3aBXJU aKTyaJIbHOIO NMPOOJIEMOI0
IUIs pO3pOOHUKIB IPOrpaM, 1 TBOpU€e BUPILIEHHS 1€l mpobiaemMu Mae 0a3yBaTUCh Ha HAYKOBOMY
OOIpYHTYBaHHI BIANOBIJIHUX MPUHIMIIOBUX METOAMYHUX MiAXOAIB. Y naHil poOOTi, 30Kpema,
po3rsiiaeTbes npobiemMa (GopMyBaHHS 3MICTY OCBITHIX HporpaM MiATOTOBKM MaricTpiB
cnerianbHOCTi 133 «["anmy3eBe MammMHOOYTyBaHHS».

AHAJII3 OCTAHHIX TIYBJIIKAIIIA, B SIKHX 3ANIOYATKOBAHO
PO3B’SI3AHHSI JAHOI IMPOBJIEMM. MeTonomnoriuai OCHOBH TIPOEKTYBAHHS OCBIiTHIX
porpaM BHUIIOI OCBITHM Ha 3acaHUYMX NPUHIMIAX CTYACHTOLEHTPU3MY OYylIM HpeaMeTOM
PO3pOOKHM y IUTIH HU3LI HAYKOBUX MPOEKTIB, cepell SKUX BIA3HAYMMO MIKHApOIHUMN NPOEKT
«["apmoHnizanis ocBiTHIX cTpykTyp B €Bpomi» (Tuning Educational Structures in Europe,
TUNING) [3]. HamparroBanHsI POEKTY JIATIAU Y OCHOBY po0OoTH [1], 10 MICTUTH y3arajibHEHi
pexomeHaalii 3 po3poOKH OCBITHIX MPOrpaM y KOHTEKCTI 3akoHy Ykpainu «lIpo Buily ocBiTy»
Bix 01.07. 2014 p. V sikoCTI 3arajibHOT0 METOAOJIOTTYHOT'O IPHUHIIUITY PO3POOKH OCBITHIX MPOrpam
B YKpaiHi BU3HAYEHO KOMIIETEHTHICHHUM IMiAX1J A0 OCBITHROTO mporiecy [1, 4], mo nepemxdaydae
HaOyTTs 3700yBayaMM OCBITM HABEJEHOIO Yy MpOrpaMi KOMILJIEKCY KOMIIETEHTHOCTEH, sKi B
MOJAJIBIIIOMY CTaHYTh OCHOBOKO iXHBOI MpodeciiHOi Ta HAyKOBOi camopeanizarlii. 3arajibHi
BUMOTH JI0 3MICTy OCBITHIX MNpOrpaM BHILIOi OCBITH pPErJIaMEHTYIOThCS HOPMaTHUBHUMU
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nokymeHTamu MinicteperBa ocBiTé 1 Haykun (MOH) Ykpainu, a BUMOTH 70 OCBITHIX Iporpam
KOHKPETHOI CHEIIaJbHOCTI Ta PiBHS BHUIIOI OCBITH — BiamoBiqHUMU CTaHIapTaMH BHIIOI OCBITH
VYkpainu (CBOYVY). 3okpema, Ui OCBITHIX NporpaMm MiATOTOBKM MaricTpa 3 Taly3eBOro
MaluHOOYyyBaHHs 111 BUMOTH Oynu chopmynboBani y CBOY mpyroro (MarictepchbKoro) piBHA
ranysi 3Hanb 13 «MexaHiuHa imkeHepis» crerianbaocTi 133 «any3eBe ManiHoOyyBaHHI» [5],
3atBepmkeHoMy Hakazom MOH Vkpainu Big 17.11. 2020 p. Ne 1422.

Ha panwmii wac 3BO YkpaiHu HaKOMMYWIM 3HAYHUNA NPAKTHYHUHA JOCBIA 3 po3poOKH
MaricTepchbKHX OCBITHIX mporpam creriaabHocTi 133 «["amy3eBe MammHOOy1yBaHH». 30KpemMa,
[iKaBl METOJWYHI MiAX0au Oynu peanizoBaHi MpH po3podui ocBiTHbO-TIpodeciitnux (OIII)
Ta ocBiTHbO-HaykoBUX (OHII) mporpam miaAroToBKM MariCTpiB BHIIEBKa3aHOi CIICIIaJIbHOCTI
y Jlonbackkiii mepxkaBHii mamuHOOymiBHIN akagemii (JJJIAMA). Jleski 3 npoOIeMHHX TUTaHb
Ta aCHeKTIB PO3POOKH MHX MporpaM Oyiu pO3MVISIHYTI y MOMEpeAaHiX podoTax aBTOpa, 30KpeMa
y po6oti [2]. Bcebiunmii ananiz BumMor BiamoBigHoro CBOY Tta cucremaTtu3zailis mpakTUIHOTO
JIOCBily PO3pOOKH MAariCTepCbKUX MporpaM MaroTh CTaTH OCHOBOKO Ui OOIPYHTYBaHHS
MPUHITUIIOBUX MIAXO0/IiB 0 BU3HAUYEHHS ONTHMAIBHOTO HA0OPY OCBITHIX KOMIIOHEHT IPOTPAMHU.

METOK) POBOTH € oOrpyHTyBaHHS MNPUHIMIIOBUX METOAMYHUX  ITIIXOIIB
710 BU3HAYEHHS ONTHMAaJIbHOTO HAOOpPY OCBITHIX KOMIIOHEHT MariCTepChbKHX OCBITHIX HpOTpam
cnerianbHOCTi 133 «["any3eBe MalIMHOOY TyBaHHSI.

BUKJIAI OCHOBHOI'O MATEPIAJIY. [lo oOCBiTHiIX mporpam BHIIOiI OCBITH,
pospobmoBannx 3BO Ykpainu, BUCYBatOThCS HACTYITHI 3arajibHi BUMOTH:

— CyBOpE JOTPUMaHHA BHMOT BignoBigHoro CTaHAapTy BHUINOI OCBITH YKpaiHu
Ta HopMaTUBHUX NokyMeHTiB MOH VYkpainu;

—  BpaxyBaHHs Cy4aCHHX TEHJIEHIIIM PO3BUTKY CIEiaJbHOCTI Ta PHHKY Ipaili, 3aIlHTiB
Ta MPOMO3UIIiH 30BHIIIHIX 1 BHYTPIIIHIX CTEHKOXOIIEPIB;

—  KpUTUYHE TEPEOCMUCICHHS Ta TBOpPYE BHUKOPHCTAHHS IEPEIOBOTO JIOCBIAY 1HIIMX
3BO, ekcriepTHOI TyMKH HaYKOBIIIB Ta ()axiBI[iB BUPOOHUIITBA, KPAIMX CBITOBUX MPAKTHK.

Jlo CcKJIaZloBUX MaricTepchbKoi OCBITHBOI MPOTpaMu, 10 BU3HAYAIOTh 3MICT MiJrOTOBKU
(baxiBIs, HaNEXKATh:

—  TepesiKk KOMIIETEeHTHOCTEH (IHTeTpalIbHOI, 3aTAJIbHUX Ta CHeliaabHuX ((haxoBuXx)), Mo
ix MaroTh HaOyTH 3100yBayi BUIIOI OCBITH;

—  TepesiKk MPOrpaMHHUX pe3ybTaTiB HaBYaHHS, [0 MAIOTh OYTH MPOJAEMOHCTPOBaHI
3100yBayaMM BUIIOI OCBITH 3a pe3yJbTaTaMy HaBYaHHS;

—  TEepeJiK OCBITHIX KOMIIOHEHT, 1110 MPOMOHYIOTHCSI pO3pOOHUKAMHU MTPOrPaMHU 3 METOIO
SKHAWMOBHIIIOTO (OPMYBAaHHS KOMIUIEKCY MpPEACTABICHUX Yy Mporpami KOMIETEHTHOCTEH
(axiBLs Ta TOCSITHEHHS 3100yBaueM OCBITH BU3HAUEHUX MPOTPaMHUX PE3yJIbTaTIB HAaBUAHHS.

Bigmoeinznum CBOY [5] mnepenbauaethcst Habip KOMIIETEHTHOCTEH, OOOB’SI3KOBHX
Uit HaOyTTd 37400yBayaMu BHINOi OCBITH JpYroro (MariCTepchbKOro) piBHS CHELialbHOCTI
133 «l"anmy3eBe MammHOOynyBaHHs». 3azHaueHa y CBOY iHTerpajipHa KOMIETEHTHICTb
nependadae  «3JaTHICTb  pO3B’A3yBaTW  CKJIAAHI  3amayi 1 mpoOJeMH  Tajay3eBOro
MalMHOOYIyBaHHs, IO TMepeadavyaroTh JOCHIPKeHHS Ta / abo 3AiiiCHeHHs 1HHOBaIlii
Ta XapaKTepPU3yIOTHCS HEBU3HAYCHICTIO YMOB Ta BUMOTY.

VY [5] BcTaHoBiIeHO HAacTynmHUI Halip 000B’S3KOBUX 3aranbHUX komrereHTHocTed (3K)
BUITYCKHUKIB MaricTepchbKHX Mporpam creniaibHocTi 133 «["amy3eBe MalmmHOOy1yBaHHS»:

—  3JIaTHICTh BUKOPUCTOBYBATH 1H(GOpMaIliiiH1 Ta KOMYHIKAI[1i{HI TEXHOJIOT1i;

—  3/aTHICTb BUUTHCSA 1 OBOJIOJIBATH Cy4YaCHUMH 3HAHHSAMU;

—  3JaTHICTH JI0 TIOIIYKY, 00pOOIeHHS Ta aHali3y 1H(QopMaIlii 3 pi3HUX JHKEPeT;

—  3aTHICTb OYTH KPUTHYHHUM 1 CAMOKPUTUYHUM;

—  3JaTHICTH JI0 aanTarii Ta Jii B HOBINA CUTYaIIii;

—  37aTHICTb T'€HEpYBaTH HOBI i71e1 (KPeaTUBHICTD);

—  3JIaTHICTb BUSIBJISITH, CTABUTH Ta BUPILIYBAaTH MIPOOIEMH;

—  3JaTHICTb NpUAMaTH OOIPYHTOBAHI PILLICHHS;
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—  3JaTHICTh NPAIFOBATH B KOMaH/Ii;

—  3JaTHICTh TPOBOJWUTH JOCIIJDKEHHS Ha BiAmoBigHOMY piBHI (Tutbku st OHII
IiITOTOBKU MaricTpa).

VY saxocti 000B’s3k0BHUX criemianbHux kommeTeHTHocTer (CK) marictpiB 3 ramyzeBoro
mamnHoOynyBanus y CBOY [5] BcraHoBneHO:

—  3JIaTHICTh CTBOPIOBATH, YAOCKOHAIIOBATH Ta 3aCTOCOBYBATH KUJIbKICHI MaTeMaTH4H,
HAyKOBI W TEXHIUYHI METOJM Ta KOMII IOTEpHI MPOrpamMHi 3aco0H, 3aCTOCOBYBAaTH CHCTEMHHMA
HOIAX1J A8 PO3B’sA3yBaHHS 1H)XKEHEPHUX 3a/ad Taly3eBOro MallMHOOYIyBaHHS, 30KpeMa,
B YMOBAaX TEXHIYHOI HEBU3HAYCHOCTI;

— KPUTUYHE OCMMCJIECHHS INEPEeJOBHUX [UIi Taly3eBOr0 MAallMHOOYAYBaHHS HayKOBUX
(axTiB, KOHLEMIM, Teopiii, MPUHLUMIIB Ta 3ATHICTH IX 3aCTOCOBYBATH MJISi PO3B’S3aHHS
CKJIaJJHHMX 3a/1a4 rajly3eBOoro MallmHOOY/JyBaHHS 1 3a0€311€4eHHS CTalI0ro pO3BUTKY;

—  3aTHICTHh CTBOPIOBATH HOBI TEXHIKY 1 TEXHOJIOTI] B Tajly3i MEXaHIYHOI IHKEeHepii;

—  YCBIIOMJIGHHSI TEPCHEKTUBHHUX 3aBJaHb CY4aCHOTO BHPOOHHIITBA, CHPSIMOBAHUX
Ha 3a70BOJICHHS TOTped CIIOKMBAYiB, BOJIOAIHHA TEHACHIISIMH I1HHOBAIIMHOTO pPO3BUTKY
TEXHOJIOT1H ramysi;

—  3JaTHICTh PO3pPOOJIATH 1 peani30ByBaTH IUIAHU W TPOEKTH Yy cdepi raimy3eBoro
MalIMHOOYyBaHHS Ta JOTUYHUX BUJIB JISJIBHOCTI, 3[1MCHIOBATH BIAMOBIAHY MiAIPUEMHUIBKY
IUSUTBHICTD,

— 3JIaTHICTH JI0 HAyKOBO-IIEJAroriuyHoi MisJIBHOCTI B 3aKiagax BUIIOI Ta (axoBoi
niepenBuioi ocBiTy (Tuteku Juist OHIT migroToBku maricrpa);

— 3JaTHICTb ~ BMKOHYBATH HAyKOBO-TIPAaKTUYHI Ta MNPUKIATHI  JOCIIIPKEHHS
B MamImHOOYAiBHIH ramy3i (Tiaeku st OHII migroroBku maricrpa).

3rigHo 3 [5], Ha 3abe3neueHHss GpopmyBaHHs BHIe3a3HaueHUX 000B’sa3koBuX 3K Ta CK
Mae OyTu BigBeaeHO He MeHme HiX 35 % o0cary ocBiTHBROI mporpamu. BiamosimHo,
KOMIIETEHTHICHA MOJEJb MaricTpa 3 rajy3eBOro MalIMHOOYIyBaHHS MOXeE OyTH JIOTIOBHEHA
IHIIMMH KOMITIETEHTHOCTSIMH, SIK1 OLJIbIII IOBHO BPAaXOBYIOTh TEH/EHIII Ta OCOOIMBOCTI PO3BUTKY
PHUHKY Ipalli, Taly3eBUil Ta perioHaJbHUI KOHTEKCT, 3alUTH Ta MoOakaHHS 3/100yBayiB OCBITH,
poOOTOMABINIB, 31I00YTKH Ta MEPEOB1 PO3POOKH BIaCHUX HaykoBuX mikiit 3BO.

HopmatuBHuii 3MICT MIATOTOBKM MaricTpa 3 Tally3eBOr0 MAalIMHOOYTyBaHHS,
chopmynpoBanuii 'y CBOY [5] y Ttepminax pesynsrariB HaB4yanHs (PH), mnepenOauae,
1110 BUITYCKHUK IPOTPaMU Ma€ MPOIEMOHCTPYBATH:

—  3HAaHHA 1 pO3YMIHHS 3aca]i TEXHOJIOTTYHUX, (YHIaMEHTAIbHUX Ta 1HKEHEPHUX HayK,
1110 JIeXKATh B OCHOBI raJTy3eBOr0 MallMHOOY/yBaHHS BiAMOBIAHOT ranysi;

—  3HaHHA 1 PO3yMIHHS MEXaHIKU 1 MallIMHOOY1yBaHHS Ta EPCIEKTUB IXHBOTO PO3BUTKY;

— 3HaTH 1 PO3YMITH IMPOLECH Taly3eBOr0 MAalIMHOOYJyBaHHS, MaTW HAaBUYKH iX
MPAKTUYHOTO BUKOPHCTAHHS;

—  371CHIOBAaTH 1H)XEHEPHI PO3paxXyHKH JUIsl BUPILICHHS CKJIAJHUX 3a/1a4 1 MPaKTHYHUX
po0OJieM y rary3eBoMy MalluHOOY1yBaHHI;

—  aHaII3yBaTH 1HXEHEpPHI 00’ €KTH, TPOLIECH Ta METOAM;

—  BIALIYKOBYBATH MOTPIOHY HAYKOBY 1 TEXHIUYHY 1H(QOPMALIIIO B JOCTYIHUX JKEpEax,
30KpeMa, IHO36MHOI0 MOBOIO, aHATI3yBaTH 1 OIIHIOBATH 1i;

— TOTyBaTW BUPOOHUIITBO Ta E€KCILTyaTyBaTH BUPOOM Tajy3eBOr0 MAaIIMHOOYTyBaHHS
MPOTSTOM XUTTEBOTO LTUKITY;

— TIUTaHyBaTM 1 BHUKOHYBAaTM HAyKOBI JOCHIDKEHHS y cdepi ramy3eBoro
MalIMHOOYyBaHHS, aHaJII3yBaTH IX pe3ysbTaTH, OOIPYHTOBYBAaTH BUCHOBKHU (Tutbku anss OHII
MiITOTOBKHU Marictpa);

—  po3poOJIsATH 1 BUKJIAIaTH CTICT[iaTbHI HABYAIbHI JUCIUIUTIHY B 3aKJIaJ1aX BUIIOT OCBITH
(tineku muist OHIT migroToBku marictpa).

et nepenik PH He € BuuepnHuM, 1 MOXe OyTH JOMOBHEHUN PO3POOHHKAMHU OCBITHIX
nporpam jojatkoBumu mnporpamauMmu PH. Ilporpamui pe3ynbTaTh HaBYaHHS TPH LOMY
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(hOpMYITIOIOTh TaKUM YUHOM, 100 3abe3neunTH BCeOIUYHMN Ta €PEKTHBHUN KOHTPOJbL PIBHS
c(hOopMOBaAHOCTI YCIX Tepen0adyeHuX y Iporpami 3araibHUX Ta CIEiaIbHIX KOMIIETCHTHOCTEH.

Iepenix ocBiTHIX kommnoHeHT Marictepcbkoi OINIl mependayatnme HasBHICTH OJIOKIB
000B’sI3KOBHUX Ta BUOIPKOBUX KOMIIOHEHT. BI0OK 000B’I3KOBUX OCBITHIX KOMITOHEHT MiCTHTh:

— UK JUCIHIUIIH 3arajibHOT MiATOTOBKH (CIIPSMOBAHHMA Ha (OPMYBAHHS KOMILIEKCY
3arajJbHUX KOMIIETEHTHOCTEH (haxiBIis);

— [OMKJI JUCHMIUIIH 1podeciiiHoi miaroToBku (CnpsMOBaHUN Ha (QOpMyBaHHS
SIK KOMILJIEKCY CIEIIaJbHUX, TaK 1 OKPEMHUX 3arajlbHUX KOMITIETEHTHOCTEHN (haxiBIis);

—  IMKJI PaKTHYHOI MiATOTOBKHY;

—  arecraliro (BUKOHAHHS Ta 3aXUCT KBaJi(iKaliifHOi poOOTH MaricTpa).

brox BHOIPKOBUX OCBITHIX KOMIIOHEHTIB Mae OyTH TpEACTAaBICHUH SK NUCHUTUTIHAMH
npodeciiHOil MATOTOBKH, 110 JO3BOJISIIOTH 3a0€3MEUUTH PI3HOIJIAHOBUH XapakTep npodeciitHol
MirOTOBKH (haxiBIls, TaK 1, 000B’A3KOBO, JUCIHUILTIHAMY 3araJIbHOT MiATOTOBKH, IO I03BOJISIFOTh
chopmyBaTH T0JaTKOBI comianbHi HaBUYKHU (soft skills) BumyckHuKa mporpamu, ITyxke BaXJIHBI
JUIs. HOTO MOJAJIBILIOT0 OCOOUCTICHOTO CAMOPO3BUTKY.

Ocob6nuBictio maricrepcbkux OHII € nepenbauena CBOVY [S5] HasgBHICTE y CTPYKTYpi
IpOTpaMHu JOCIITHUIBKOI (HAYKOBOT) KOMIIOHEHTH 00cAToM He MeHIMM, HiX 30 % 3araibHOro
o0csary mporpamu (To6to 36 kpemutiB €KTC). Jlo ckmamy miei JOCTiAHUIBKOI (HayKOBOT)
KOMIIOHEHTH MOXYTh OYTH BKIIIOUYEHI SIK 00OB’SI3KOBI, TaK 1 BUOIPKOBI TUCIMILIIHHM, SIKi y CBOIH
CYKYITHOCTI MaloTh 3a0e3MeYuTH SKICHY MiArOTOBKY (axiBisi 10 BHKOHAHHA HAyKOBHX
JOCIIKeHb Yy cdepi ramy3eBoro MamuHOOYJIyBaHHS, B TOMY 4ucii (i, BIacHe, HacamIepen)
3a HaMpsSIMOM TeMH KBaji(ikaliiHoi poOOoTH MaricTpa (MaricTepchbKoi auceprartii).

Amnaui3 npeacrasnenux Buiie Bumor CBOY [5] Ta cucremarnsaiiist IpakTUYHOTO TOCBI LY
po3pobku  OIIIl Ta OHII migrotoBku Mmarictpa cneuiansHocTi 133 «[amyseBe
MamuHOOynyBanHs» y JJIMA 103BONMMIM y3araJlbHUTH OCHOBHI METOIWYHI IiIXOAU
710 BU3HAUEHHS ONTUMAJIbHOTO HAOOPY OCBITHIX KOMIIOHEHT I[UX MIPOrPaM.

30kpeMa, po3pOOHUKM MaricTepchbKUX OCBITHIX mporpam JIJIMA nifmuM BUCHOBKY,
o npeacrasiaeHuit y CBOVY [5] mepenik 3araibHUX KOMIIETEHTHOCTEH Mae OyTH JOMOBHEHUN
TaKUMHU KOMIETEHTHOCTSIMH, SIK «3JaTHICTh CIIJIKYBAaTUCS 1HO3EMHOIO MOBOIO», «3IaTHICTh
710 BUHAX1THUIIBKOI Ta IHHOBALIWHOT AiSTBHOCTI», «3/IaTHICTh MJIAHYBATH Ta YIPABIISITH YaCOM,
«3JIaTHICTh JISTH COLIaJIbHO BIIMOBIAAIBLHO Ta CBIIOMO». OCKUIBKH 3TiIHO 3 (POPMYIIIOBAaHHAIM
IHTErpaIbHOI KOMIIETEHTHOCTI MariCTpH 3 rajly3€BOro MallnHOOyTyBaHHS MatOTh OyTH FOTOBI J10
BHUPIIIEHHS JOCTIAHUIIBKUX 3a7a4 (Xxo4a O MPUKIAJHOTO XapakTepy), OyJo 3ampornoHOBaHO
BBECTH 3arajbHy KOMIIETEHTHICTh «3/1aTHICTh MPOBOJIUTH JOCIHIKEHHS Ha BiMOBIIHOMY PiBHI»
He tutbku ast OHII, a 1 s OINI marictpa. Po3mmpennst Habopy KOMIIETEHTHOCTEH 3yMOBUIIO
BBEJICHHS /10 LIMKJIY 3arajbHOl MirOTOBKH MaricTpa 000B’sI3KOBUX JAUCHUILIIH «|HO3eMHa MOBa
(3a mpodeciitHuM cpsiMyBaHHSIM)», «|HTeNeKTyalbpHa BIACHICTbY, a /it Maricrepchkoi OIII —
mie ¥ nucrumiing «HaykoBo-gociigHa po6oTa Ta IpUHIMIHN 11 OpraHizarii».

Ananiz pernamentoBanux CBOY [5] croemianpHUX KOMIIETEHTHOCTEH mependavae
HEOOXIHICTh HASBHOCTI y CKJIaJi LUKITY mnpodeciiiHoi MiAroToBKM 00OB’S3KOBHUX JUCIMILIIH,
MOB’S3aHUX 3 aBTOMATHU30BAaHMM MPOEKTYBAHHIM Ta MAaTEMaTHYHHM MOJIEITIOBAHHSM 00’ €KTiB
rajy3eBoro MamuHoOyayBaHHs. 30kpema, y marictepcbkux OIIIT Ta OHIT IZIMA nepen6aueni
JUCHUIUTIHU  «ABTOMAaTHU30BaHE IMPOEKTYBAaHHS BHPOOIB Tajdy3eBOro MallMHOOYIYyBaHHS»
1 «MaTteMaTHuHEe MOJEIIOBAHHSA Ta OMNTHUMI3allisl B Taly3€BOMY MAaIIMHOOYyBaHHI».
HeoOxiaHicTh BpaxyBaHHSI raidy3eBOro (Ta IOB’S3aHOIO 3 HHUM PETiOHAJbHOTO) KOHTEKCTY,
BUPAXEHOT0 y OCOONMBIM poJIi BaXKKOTO MAIIMHOOYAYBaHHS y CTPYKTYpl MaIIMHOOYIIBHOTO
koMmruiekcy IliBHigHoro Jlon6acy, 3ymoBuiia nosisy aucuuiiinu «lIporpecuBHi mporecu BaKOro
MaIMHOOYIyBaHH». 3pOCTaHHS POJIi YIIPABIIHHS AKICTIO Y Cy4aCHOMY BUPOOHUIITBI CIIOHYKAJIO
po3poOHUKiIB MaricTepcbkux mporpam [JJIMA BBeCTH M0MAaTKOBY CHEIlladbHYy KOMIIETEHTHICTh
«3J1aTHICTh 3a0e3MeyyBaTi BUPIMICHHS IPAKTUYHUX MUTaHb OI[IHIOBAHHS SKOCTI Ta cepTudikarii
MPOAYKIT Ta BAPOOHMYMX MPOIIECIB ray3eBOro MalinHoOy/ JyBaHH» 1, BIOBITHO, TUCIUILIIHY
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«OCHOBM Cy4YaCcHHUX TEOpid yNOpaBIiHHSA SKICTIO TEXHOJOTIYHUX cuctem». OCKUIbKH
MalMHOOY/[iIBHE BUPOOHHUIITBO MAa€ 3HAYHY KIJIBKICTh HEOE3MEYHMX Ta IIKIIIMBUX (DAKTOPIB 1
MOJKE 3a3HATH PyWHYBaHb BHACHIJOK TEXHOT€HHUX KAaTacTpod UM IHIIMX CUTYyallid, BUAAETHCS
HEOOX1IHOI0 HAsIBHICTh y CKJaJi O0OOB’S3KOBHX ITUCIHUILUIIH IUKIY TPodeciitHol MmiAroTOBKH
mucuuiutind - «OXopoHa Tpali B raimy3l Ta LUBUIBHMKA 3axucT». HaOyTTs 000B’S3KOBUX
KOMIIETEHTHOCTEMH, epeadadenux y [5] mus marictepeskux OHII, 3a6e3meuyroThest JUCIUTLTIHOK
«HaykoBo-niefaroriuna IisiibHICTh Ta IPUHIUIH i1 OpraHizarii».

3MICT JAMCHMIUTIH JOCHIIHULBKOT (HayKoBOi) KommoHeHTH Mmarictepcbkoi OHII TicHO
OB’ sI3aHUH 3 HAIIPSIMOM JIOCTI/IKEHb 32 TEMATUKOIO KBami(ikamiifHuX poOiT MaricTpis.

OckUTbKM OOCSAT TMPAaKTHKW JJIs MariCTepChbKUX Iporpam cremianbHocTi «[ amy3eBe
MaImHOOYyAyBaHH» HEe Moke Oyt MeHmM 3a 10 kpeaurie €EKTC [5], kpiM nepeauIIoMHoi,
1o maricrepcbkux OIIIT Ta OHIT 6yno BBeaeHO 11e 0IHY, HAYKOBO-IOCTITHY NTPAKTHKY.

BUCHOBKHA
Y crarri Ha ocHOBI BuMor BiamoBimHoro CraHmapTy BHIIOI OCBITH YKpaiHu
Ta CcUCTEeMaTH3allii MPAaKTUYHOTO JOCBIy pO3POOKH MAriCTEPChKHX OCBITHIX Mporpam
cnenianbHOCTI «[ amy3eBe MammHOOynyBaHHs» y JloHOAchKiii Aep)kaBHIH MaImIMHOOYAIBHIN
akazemii Oyl OoOIpyHTOBaHI MPUHIIMIIOBI METOIWYHI MiJXOJU 10 BU3HAUEHHS ONTUMAIbHOTO
HaboOpy OCBITHIX KOMMIOHEHT mporpamu. [IperncraBieHi 3amponoHOBaHI y MpPOAHATI30BAHUX
MariCTepChbKHUX OCBITHIX MpOrpaMax KOHKPETHI MPUKIIAIN peati3allii Mux miaxoIiB.
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Kapunayx C.I'., Yocra H. B. (/Jon6acvka oepocasna mawunobyoiena axaoemis, M.
Kpamamopcok— Tepnoninw, Yxpaina)

METOJIUYHI OCHOBHU OPTAHI3AILLI I IPOBEJAEHHSI 3AHSTD 3
BUKOHAHHS PO3PAXYHKOBO-TPA®IYHUX POBIT BAKAJIABPIB JEHHOI TA
3A0YHOI ®OPM HABUYAHHS 3 BUKOPUCTAHHSIM JUCTAHIUIMHUX
TEXHOJIOT'I!

Anomauyin. Memor oanoi pobomu € ananiz i 600CKOHANEHHs Opeanizayii i sMicmy camocmitiHoi pobomu
cmyoenmis J{onbacvkoi 0eporcasroi mMauuno0y0ieHoi akademii npu 6UKOHAHHI PO3PAXYHKOB0-2paiunux podim.
Jloceio suxopucmanusa OUCMAHYIUHUX MeXHOL02ill Ni0 4ac 8UKOHAHHS PO3PAXYHK080-epadiunux pobim na xageopi
OCHO8 NPOEKMYBAHHA MAUWUH 00800UMb, WO 3AHAMMSL i3 3ACMOCYBANHAM MYTbMUMEOIUHUX Mamepianie — 6apeucmi,
HaouHi, OuHaAMiuni ma Kpawe 3anam'amosyiomvca. IIpu ybomy 6ajdciugo po3ymHO NOEOHAMU MYTbIMUMEOTUHUL
CYNposio 3aHAMb i3 MPAOUYIUHUMU MeMOOaMU BUKTAOAHHSL.

Abstract. The purpose of this work is to analyze and improve the organization and content of the independent
work of students of the Donbas State Engineering Academy when performing calculation and graphic works. The
experience of using remote technologies in the performance of computational and graphic works at the department of
fundamentals of design of machines proves that classes with the use of multimedia materials are colorful, visual,
dynamic and better remembered. At the same time, it is important to intelligently combine multimedia support for
classes with traditional teaching methods.

CydacHull BUCOKMU pIBEHb TEXHIUYHOI 030pPOE€HOCTI CYCIIIbCTBA BUMAarae HasBHOCTI
BIJIMOBIHO TIATOTOBJICHUX CICIIANICTIB. XapaKTepHOI OCOOJMBICTIO HAaBUAIBHHUX IUIAHIB
MIArOTOBKU (haxiBIIB 1HXKEHEPIB HalpizHOMaHiTHImOro mnpodimo B JloHOAChKiH aeprKaBHIM
MammHOOyaiBHIHM akagemii (IJIMA) € Te, 1m0 HOpMaTUBHA YaCTHHA 000B’SI3KOBO BKIIIOYAE OJIOK
3arajJbHOTEXHIYHMX JWCIMIUIIH: HApUCHAa TEOMETpis Ta I1H)KeHepHa Trpadika, TeopeTHYHA
MeXaHiKa, OMip MaTepiaiiB, TEOpis MEXaHI3MIB 1 MalllMH, JI€Taji MaIlllH, B3a€EMO3aMIHHICTh Ta
TEXHIYHI BUMIPIOBaHHS TOILIO. 3amOpyKOIO BHUIIOI OCBITM MaiOyTHBOro (QaxiBls Mae OyTH
e(peKTUBHE IMIO€/IHAHHS TaKUX BHJIB HAaBUAJIbHOI [ISJIBHOCTI, SK TEOPETUYHE BHUBUEHHS
JMCLHUIUTIHY, JJAOOPATOPHIi, MPAaKTHUHI 3aHATTS, @ TAKOXK BUKOHAHHS CTY/AEHTaMH PO3PaXyHKOBO-
rpadiunux pooir [1-3].

MerToro n1aHoi poOOTH € aHai3 1 BAIOCKOHAJIEHHS OpraHi3allii 1 3MiCTy caMOCTiitHOT poOoTH
cTyneHTiB JloHOachkoi nep)kaBHOI MalIMHOOYIIBHOI akajemii IpH BUKOHAHHI pO3paxyHKOBO-
rpadiyHuX poOiT.

VY TpanuiiiiHiil OCBITI HAKOIIMYEHO BEJIMKUHN JOCBIJI MIATOTOBKH CTY/ACHTIB 10 MallOyTHBOT
npodeciifHol AisUIbHOCTI, MOB’S3aHOi 3 MPOEKTYBAHHSAM, BUTOTOBJECHHSM Ta EKCIUIyaTalll€ro
BUpOOIB MalIMHOOY/AYyBaHHS, MpOTE LEeH JO0CBI HE 3aBKIM MOKHA 3aCTOCYBAaTH B yMOBax
JTUCTaHIIMHOTO HaBYaHHs [1].

JlucraHiiiiHe HaBYaHHS — IIe OcoOJIMBa CHUCTEMa HABYaHHS, sKa Nepeadadae akTHBHE
CHUIKYBAaHHS MK BUKJIaZlaueM 1 CTYZEHTOM 3a JOIOMOI0I0 Cy4yacHUX 1HGOpMAIiiHUX TEXHOIOT1H
[2].

PozpaxynkoBo-rpadiuni pobotu (PI'P) BukopucroByiorbcs 5K ¢GopmMa KOHTPOIIO
3aCBOEHHS MaTepially NPaKTUYHUX 3aHATh 1 BAKOHYIOTBCS 3 METOIO:

O 3aKkpilJIeHHS, MOTJIUOJIEHHSl Ta y3arajdbHEHHs 3HaHb, OTPUMAHMUX IIiJ{ 3a 4Yac
HaBYaHHS Yy MpoIieci NPUHHATTS (paxoBuX MNpodeciiHuX pillieHb;
O PO3BUTKY 3/1aTHOCTI 3aCTOCYBAaTH OTPUMaH1 3HAHHS;
o (opMmyBaHHS BMiHb Ta HABUYOK NPOBEICHHS 1 3aKCy PO3PaXyHKIB;
o HaOyTTS HABUYOK BUKOHAHHS TEXHIYHOTO KPECIICHHS.
Jist 3aiiiCHEHHSI IbOTO BUY HABYAIILHOI POOOTH CTYJCHT TIOBUHEH:
O OTpHUMATH BJIACHUU BapiaHT 3aBJaHHS;
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O CaMOCTIfHO  BUKOHYBaTH  IHIUBIAyaJlbHE  3aBJaHHSA,  CHHPAIOYHCh  HA
3arpoINoHOBaHi JpKepena iHdopMmariii;

O BIABITYyBaTH KOHCYJIbTAIIIT;

O TpHUIMATH 3ayBa)KCHHS Ta BUKOHYBAaTH METOAMYHI peKOMEH/IAIl1 BUKJIaaJa;

O TOJaTH Ha MEepeBipKYy BUKOHAHE Ta, HAJISKHUM YHMHOM, 0(hOpMIICHE IHMBITyaabHe
3aBJaHH;

O JIOBECTH Ha IMiJICYMKOBIH CITIBOECi I CAMOCTIMHICTh HOTO BUKOHAHHS.

KepiBHUK 1HIMBITyaIbHOTO 3aBIaHHs (BUKJIaAa4) 3000B'I3aHMI:

O BHJIaBaTH 1HJMBIAyalIbHI 3aBIaHHS 3 BU3HAYCHUMH TEPMiHAMH BUKOHAHHS Ta
3aXHCTY,

o ckiactu rpadik KOHCYJIbTAIIIH;

o JnoTpumyBatHcs rpadika KOHCYJIbTAIIIH;

O KOHTPOJIIOBATH XiJl 1 IKICTh BUKOHAHHS Ta TEPMIHH BHJIa4l OKpEMUX 3aBJaHb HA

HIepEBIpKY;

o iHdopmyBaTu Ha 3aciiaHHi Kadeapu Mpo Xia i TePMiHU BUKOHAHHS OKPEMHX
3aBJIaHb;

O TEpeBIpSITH Ta OI[IHIOBATH SKICTh BUKOHAHHS IMX 3aBJIaHb 33 BCTAHOBICHUMH
KPUTEPISIMH,

O mija Yac cmiBOeciiu HAaAATH CTyIeHTaM iH(OpPMAIIIIO PO PE3yIbTaTH BUKOHAHHS
1HAMBIlyalIbHUX 3aB/IaHb.

3aBiqyBau Kadeapu NOBUHEH:

O OpraHidyBaT MeTOAW4YHE Ta iH(popMarliitHe 3a0e3ledeHHs poOOTH HAJ
1HAMBIlyaIbHUMHU 3aBJaHHIMU;

O KOHTPOJIOBAaTH BUKOHAHHA Ipadika KOHCYJIbTAIll BUKIagauiB kKadeapu;

O PpO3IJIAAaTH CTaH BUKOHAHHS OKPEMUX 3aBJjaHb Ha 3aCiIaHHAX Kadenpu;

O BUPINIYBaTH CIiPHI MUTAHHS, [0 BUHUKAIOTh M’ BHKJIQJa4eM 1 CTYJICHTOM.

Bumoru 10 SIKiCHOro BUKOHaHHS PO3PaxyHKOBUX, IpadiyHUX, PO3paXyHKOBO-TpadiyHUX
IHIUBIIyaIbHUX ~ 3aBJaHb  3a3Ha4€Hl y  BIANOBIAHUX  METOJWYHUX  PEKOMEHAIlisX.
IndopmartiiiHoro 6a3010 JUIsI BUKOHAHHS 3aB/aHb € METOJUYHUN KOMIUIEKC TUCIMILUIIHM, SKUHA
3HAXOJIUTHCS Y BIIKPUTOMY JIOCTYIII Ha Tu1aTdopmi qucTtaHuiiHoro HaBdanHs Moodle JI/IMA.

MaxkcumanbHa OIliHKa BUKOHAHHS 1HIUBIAYaJlbHOTO 3aBJIAHHS 3 JUCLMIUIIHU JA€ThCA 32
TaKAX YMOB:

O TPaBUWIBHICTH PIllICHb;

O TOBHOTa CTPYKTYPH PO3paxyHKy (ITOCTAaHOBKA 3a/iayi, CXeMa pPO3PaXyHKY,
QITOPUTM PO3B'A3aHHS, HOTO OIIHKA);

O TPaMOTHICTb, CTHCIICTB 1JIOT1YHA NOCIIAOBHICTh BUKJIAAY PE3YJIbTaTIB;

o odopMIiIeHHS POOIT BIAMOBIIHO IO TIFOYUX CTaHIAPTIB;

O CaMOCTIHHICTh BUKOHAHHS (3'COBYETHCS I1J] Yac 3aXHUCTY).

Homep Bapianta PI'P Ta TepmiHM 3BITYBaHHS CTYAEHTaM IOBIIOMJIS€ BUKJIA/la4y Ha
MEepIIOMY IPAaKTUYHOMY 3aHATTI 1 BKa3ye Ha METOAMYHI MaTepiajiy Ta JITepaTypy, sKa JT0IOMOXKE
iM y BHKOHaHHI Takoro BUAY pOOOTH. YNIPOIOBX CEMECTpy CTYICHTH MAarTh MOXIIUBICTbH
3BEpPTATHCH 32 KOHCYJIBTAIIEIO 10 BUKJIAa4a, SKUK Hagae iM 1omomMory y GopMyBaHHI HABHUOK
ix camocrtiiiHoi poboTH. KoHTpoab 3 OOKy BHKIajauya IMOJIArae y peleH3yBaHHI 1 MpPOBEJEHHI
3axucty PI'P Ta BHCTaBlieHHI MiJICyMKOBOi OIIIHKHU. PelieH3yBaHHS — OCHOBHA Ta e(eKTHBHA
(opmMa aKTUBHOTO 1 CUCTEMaTUYHOI'O KepiBHUIITBA BUKJIaJJaueéM CaMOCTiIHOT poOOTH CTYJIEHTIB,
METOXO AKO] €:

O TIEpPEeBIPUTHU PiBEHb 3aCBOEHHS CTYAECHTAMHU HaBYAJIBHOTO MaTepialy 3 AUCIMILTIHY;

O BUSBUTH MPOTAJHMHH Yy 1X 3HAHHSX, YMIHHSX 1 HAaBHUYKaX;

O BKa3aTW Ha MOMMJIKU Ta HEJOJIKUA B POOOTi, pEKOMEHAYBATH IIJISXHU 1 CIOCOOM X
YCYHEHHSL.
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[Ticns peneH3yBaHHA CTyIEHTH JoonpamboByroTh PI'P 1 y Bu3HaueHi TepMmiHW,
BCTAHOBJICHI I'padikOM HaBYAJIBLHOTO MPOIIECY, 3aXHUIIAI0Th CBOi POOOTH.

JlucraHiiiiHe HaBYaHHS NOTPeOye 3a0e3MeUYeHHs MOCTIHHOI KOMYHIKaIlii Ta 3BOPOTHOTO
3B’SI3Ky YCIX YYacHHMKIB HaBuajgpbHOTO mporecy. Y JIJIMA 1mel mpormec 3mIMCHIOETBCA Yy
CHHXPOHHOMY PEKHUMI 3a JIOMOMOTOI0 OH-JIalH Bifieo-koH(pepenuiit y Google Meet abo Zoom, y
BIJIIIOBITHOCTI 10 PO3KJIay 3aHATh. Ta y aCHHXPOHHOMY PEKUMI 32 I0IIOMOTOI0 1HIIHUX CyYacHUX
3ac00iB 3B’S3KY: €ICKTPOHHOI MOIITH, (OPYMIB, COIIIATBHUX MEPEXK TOIIO.

ITicna nepexoqy 1O JUCTAHLIHOIO HAaBYaHHS CTAJO OYEBUIAHMM, 110 BUKJIAa4aM BaXKKO
aJanTyBaTH CBOi TPAJWIifHI METOAM HaBYaHHA 1O OH-NMaiH Qopmaty. Jlns ycmimHoro
IIPOBEICHHS 3aHATh IOTPIOHO HE MPOCTO BOJOMITH 3BUYHUMHM KOHCIEKTaMHu, ane M
BUKOPHUCTOBYBaTH crHenu(iuHi METOIMKM JAUCTAHLIWHOTO HABYAaHHS, MAaTH CIeEIiajbHe
TEXHOJIOTIYHE 3a0e3reueHHs 1 0a30BI HaBUYKKW poOOTH 3 Bijeo- 1 aymio- pemaktopamu. Hosi
MiIXOoAW 10 mepenadi iHopMallii cTaloTh OCHOBHUMH, KPIM TOTO, BKJIMBO HAJIArOJ[KyBaTH
3BOPOTHIM 3B'SI30K 31 CTyICHTaMH.

IIpn npucranuiiiHii ¢dopmi HaByaHHS Tpeba BpPaxOBYBAaTH IIE€BHI KOMYHIKaIliiHI
oOMexeHHs, a came [1]:

O TICBHA i30JIbOBAHICTh CTY/ICHTA B BIpTYyalbHil akaAeMidHIi rpyti;

O OOMEXEeHHs, 10 MEepelIKOAXKATh PO3BUTKY IPYHOBOI KOMYHIKallii, I'pyHnoBoOi
€ITHOCTI;

O TeXHIYHI 3aco0M TpymoBOi KOMYHIKalliHHOI AiSTIBHOCTI BHKJIagada 1 CTyIEHTa
CTBOPIOIOTh IITYYHHMI 1 HEMOBHOLIHHUN, B TPAAUIIIMHOMY pPO3YMiHHI,
KOMYHIKaTUBHUI MPOCTIp.

3acTocyBaHHS AUCTAHIIWHAX TEXHOJIOTTH Ma€e HACTYITHI HEIOTIKH.

1. BixcyTHiii mpsMUI KOHTAKT MK YYaCHUKaMH HaBYAJIBHOTO TPOIIECY.

2. Huzpka 3a0e3neyeHiCTh TEXHIYHUMHU 3aco0aMM 3B'I3KY YYaCHUKIB HABYAIbHOTO
poIiecy, 0OCOOIMBO HEJTOCTATHS MBUIKICTh a00 BiACYTHICTH [HTEpHETY.

3. YcknanHeHa ineHTUdIKALIS AUCTAHIIHHUX CTYACHTIB, OCKUIBKM Ha Cy4aCHOMY eTari
PO3BHUTKY TEXHOJIOTIH TEpPeBIpUTH, XTO K caMme CKJIaJa€ ICIUT, AOCUTHh ckiamuHo. Y JIJIMA
3HANIIIM BUXiJ 13 CUTYaIlll B 000B’I3KOBiil MPUCYTHOCTI CTyZeHTa Npu 3axucti PT'P.

Koncynpranii 3 Buxkonanns PI'P Ha kadenpi ocHOB npoekTyBaHHs MaiuH /IJIMA MoxyTb
OyTH SIK TPYNOBUMH Y CHHXPOHHOMY OH-JIaliH PEeXUMI y BHUIJII Bileo-KOH(EpeHIiH, Tak i
IHAUBIAYaIbHUMH — Y aCHHXPOHHOMY PEKHMI.

Jlns eheKTUBHOTO 3aCBOEHHS MaTepialliB po3paxyHKOBO-TpadiuHUX poOIT CTBOpEHi
MyJbTUMEAINHI METOIWYHI MaTepiaiu, K1 MICTATh MNpe3eHTalli 3 TEKCTOBOIO, 3BYKOBOIO,
rpagiyHoI0 iHPOPMALIi€I0, aHIMAITI€l0.

[Tig yac BHKOpHCTAaHHS Ha 3aHATTSIX MYJIBTUMEIIMHUX TEXHOJIOTiH, CTPYKTypa JaHOTO
3aHSTTS NPUHILMIIOBO HE 3MIHIOEThCA. Y HbOMY, SIK 1 paHilie, 30epiraloTbcs BCl OCHOBHI €TallH,
3MIHIOIOTHCS, MOKJIMBO, TIIBKHU X TUMYACOBI XapakTepucTuku. HeoOXiaHO Bi3HAYHUTH, 11O eTar
MOTHBAIIIl Y JaHOMY BHIIaJIKy 30UIbLIYETHCS 1 HECE Mi3HaBajJbHE HaBaHTaxeHHs. Lle HeoOXxinHa
yMOBa YCIHIIIHOCTI HaBYaHHS, OCKUIbKM Oe3 iHTepecy 10 3700yTTs 3HaHb, 0€3 ysABU 1 eMouil
HEMHCIIMMa TBOpYA JTIsITbHICTH CTyAeHTa [3].

CryneHTiB TmpuBEepTa€ HOBH3HA TPOBENEHHS MYJIbTUMEIIHHUX 3aHATh. Ha 3aHATTI
CTBOPIOIOTHCSI YMOBH ISl aKTUBHOT'O CIIUIKYBAaHHS, I11]] 4ac SIKOT'0 CTYJ€HTH NPAarHyTh BUCIOBUTH
ITYMKH, BOHU 3 OakKaHHSIM BUKOHYIOTH 3aBJIaHHS, BUSBIISIOTH 3alliKaBIEHICTh JI0 MaTepiany, [0
BUBYA€ThCSA. CTYIEHTH BYAaThCS CAMOCTIMHO MPALIOBATH 3 HABYAJIHHOIO, JOBIAKOBOIO Ta iHILIOO
JTEepaTyporO 3 TUCIUTIIIHU.

Ha erami nosicienns marepiany PI'P, mupoko BUKOpUCTOBY€EThCS aHiMallist 00'ekTiB. Yci
J0JJaTKOB1 MOOYOBH 1 OMKC €TaliB MPUKJIAAIB PIIEHHS 3'ABIAIOTHCS HE B TOTOBOMY BUTJISII, a
0 XOAY BHKJAJCHHS Marepiady, M0 J03BOJs€ IIBHJIIIE 3pO3YMITH 1 3amaM'sTaTh ix
MOCIIIOBHICTb. J{J15 3aKpiMIeHHsI HOBOTO MaTepialy BUKOPUCTOBYETHCS PO30ip PO3B'sI3KY 3aBAaHb
Ha FOTOBUX MPUKJIA/aX.
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BUCHOBKH

1. JlocBig BUKOpPUCTAHHS JHCTAHIIMHUX TEXHOJIOT1H IPH BUKOHAHHI PO3PaXyHKOBO-
rpadiuHux poOiT Ha Kadenpi ocHOB mpoekTyBaHHS MamuH JIJIMA noBOAHTH, IO 3aHATTS i3
3aCTOCYBaHHSIM MYJIbTUMEIIMHUX MaTepiayiiB — OapBUCTI, HAOYHI, JMHAMIYHI Ta Kpalie
3anam'sIToByIOThes. [Ipy IboMy BaXXIIMBO PO3YMHO MOE€JHATH MYJIbTUMEIIMHUN CYIIPOBiJ] 3aHATH
13 TpaAUIIHHUMKI METOJJAMH BUKJIAIaHHSI.
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OCBITA - KATAJIU3ATOP BI/IHOBJIEHHSI TA PO3BUTKY PEI'TOHIB I MICT
YKPAIHUA

Anomauyin: 1[s iniyiamusa nepeobauae cmeopenns «Llenmpy innosayiuinoi oceimu+y K cmpameiuHoi
8i0N06i0I HA NOMOUHI NOMpedU eKOHOMIKU, NO3UYIOHYBAHHS OCBIMU AK KIHOY0B020 DYWLl PO3GUMKY Micma ma
peziony. 3ocepedacenuil na inmezpayii wmyunozo inmenexkmy (LLI) 6 oceimuiil npoyec, yenmp npazHe cmeopumu
iHmenexmyanvui naameopmu, AKi  ONMUMIZVIOMb MAd NEePCOHANI3YIOMb  HABYANbHUU 00CBI0, pPO3KPUBAIOUU
iHOugioyanvui maranmu ma inmepecu. Bio npocrno3zysanus nompe6 y poboduiti curi 0o ananisy KomnemeHyiti ma
iHOugioyanvHoeo Haguanus, Al Hanawmosanuu Ha NIOBUWEHHS AKOCMI O0C8IMu, CHPUAIOYU BIOHOBIEHHIO MaA
3pocmannio kpainu. Llei mpancgopmayitinuii nioxio He iuuie GUPIULYE HA2ANbHI BUKIUKYU, ajle Ul 8i0N06I0ae UM0O2am
enoxu indycmpii 5.0, cnpusaoyu KOHKYpEeHMHOMY ma a0anmuGHOMY 0CEIMHbOMY CepedoGULLY.

Abstract: This initiative envisions the establishment of the "Center for Innovative Education+" as a strategic
response to the current economic needs, positioning education as a key driver for city and regional development.
Focused on integrating artificial intelligence (Al) into the educational process, the center aims to create intelligent
platforms that optimize and personalize learning experiences, unveiling individual talents and interests. From
forecasting workforce needs to competency analysis and individualized training, Al is set to enhance education
quality, contributing to the nation's recovery and growth. This transformative approach not only addresses immediate
challenges but also aligns with the demands of the Industry 5.0 era, fostering a competitive and adaptive educational
environment.

BpaxoByroun moTouHy CUTYyaIito B KpaiHi Ta HEOOX1IHICTh BiI0OYJOBH HAIIOT €KOHOMIKH,
OCBITa CTa€ KJIIOYOBMM IHCTPYMEHTOM JJIsl IIBUIKOTO PO3BUTKY MicTa 1 perioHy. OcBita €
YHIKQJIBHOIO PYIIIHHOIO CUIIOIO, sIKa 37]aTHA 3a0e3MeUnTH Hallly KpaiHy BUCOKOKBaJi(hiKOBaHUMHU
KaJpaMH, HEOOXITHUMH JJIsl PO3BUTKY Cy4acHOi €KOHOMIKM Ta BIPOBA/KEHHS 1HHOBALIMHUX
TEXHOJIOT1H.

B 1poMy KOHTEKCTI OJHUM 13 OCHOBHHX HAamNpsIMKIB pO3BUTKY Hamioro LleHTpy Oyne
BITPOBA/PKEHHS IITYYHOT'O 1HTEJIEKTY B OCBITHIH nporec. MU mi1aHyeMo CTBOPUTH IHTENIEKTyallbHi
W1aTGOpMU Ta CUCTEMH, sIKi JOIMOMOXYTh ONTUMI3yBaTW Ta IHAWBIAYyali3yBaTH IPOLECH
HaByaHHs. Lle HagacTh HaM 3MOr'y MEPCOHATI3yBaTH HABUAHHS U1l KOXKHOIO Y4YHs, CTyJeHTa Ta
MEPEeCiYHOr0 TPOMAaJSHUHA, PO3KPHBAIOUM IXHI TalaHTU Ta 3alliKaBIEHOCTi, 1 3a0e3Me4YuTh
3100yTTSI KOHKYPEHTOCIIPOMOXKHUX 3HaHb 1 KOMIIETEHTHOCTEH A1l €()EeKTUBHOIO BIIPOBAIXKEHHS
B enoxy Inayctpii 5.0.

HITy4yHuii iHTEIEKT B HALIOMY TUIaHI BiIIFPa€ KIFOYOBY POJIb Y OKPAIlEHH] SKOCT1 OCBITH
Ha BCIX PIBHAX OCBITHBOI CUCTEMH, CIIPUSIOYH I[UUIICHOMY PO3BUTKY Hamoi kpaiHu. [lounnaroun 3
3araTbHOOCBITHIX IIKIJ 1 3aKIHUYIOUM MiCISIUTUIOMHIM HaBYAHHSIM, IITYYHUN 1HTEIEKT MOXKE
Ha/jaTH e(peKTUBHUI 1HCTPYMEHTapii JJIs MPOTHO3YBAaHHS, IUIAHYBAaHHS Ta aJarTallii KaJapiB Ha
BCIX eTamnax po3BUTKY, JIOMIOMaralo4m Hallii KpaiHi BITHOBUTUCH Ta 3pOCTATH.

OnHi€l0 3 OCHOBHUX c(ep BUKOPHUCTaHHS HITYYHOTO 1HTEJEKTY OyJae MpOrHO3yBaHHS
notped y kampax. Ll TexHomOris JONMOMOXKe aHaNi3yBaTH PI3HOMAHITHI JaHI - €KOHOMIYHI,
couianbHi, nemMorpadiuni - s nepeadadyeHHs 3MiH Yy poOouiil cuili Ha pPi3HUX pIBHAX, BiX
MmicreBoro 70 obnacHoro. lle 3a0e3neunTs MOXJIMBICTH ONEPATUBHO pearyBaTd Ha 3MIHU Ta
3a0e3MeUnTH pallioHaJIbHE PO3MOAIEHHS PeCypciB AJIsi HAaBUYAHHS Ta MiATOTOBKH.
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BaxxnnBow CKIIaIoBOI0 BHUKOPHUCTAHHS IITYYHOTO IHTENEKTY € aHalli3 KOMIIETEHITIH.
HITy4Huit IHTETEKT JOIOMOXE PETENBHO OLIHUTH HAaBUYKHU, 3HAHHS Ta JOCBI KaJpiB ISt TOYHOTO
BHU3HAYCHHS iXHIX KoMITeTeHI[i. [le 103BONMHUTh 30pi€HTYBATH MIATOTOBKY Ta MEPEMiArOTOBKY Ha
Ti 00acTi, A € HalOUbIIa TOTpeba B ypOaHizallii Ta pO3BUTKY.

[nnuBinyamizoBaHa MiArOTOBKA CTa€ JOCTYMHOK 3aBISKA IITYYHOMY IHTEJICKTY.
3acHoBaHa HA aHAJI31 IHANWBITyaTbHUX HABUYOK Ta 310HOCTEH, 115 MMiIXi/] TO3BOIUTH PO3POOIISATH
porpamMM HaBYaHHS, AJalTOBaHI MiJ NMOTPEOM KOXKHOTO Y4Hs, 3a0e3ledyroud iM HalOuIbII
e(eKTUBHE OCBOEHHS MaTepiaiy.

[Iporuo3yBaHHsl TPEHIIIB PUHKY TIpalli € e OJIHi€0 c(heporo i MTYYHOrO 1HTEIEKTY.
AmHanizyroud pi3HOMaHITHI JaHi PHHKY, BiH nepeadadaTiMe MaiOyTHI TEHIEHLIi Ta 3MiHU B
3a0e3neueHH] KagpaMu Ha PI3HUX PIBHAX Ta Taly3sdX, CHPUSIOYM KOHKYPEHTOCIPOMOKHOCTI
HAIIIOTO PETIOHY.

3aBISKU IITYYHOMY IHTEJEKTY HaM BIACThCS ONTHMI3yBaTH HaBYallbHI MPOrpaMu Ta
MaTepiaiy, IO CIPUATUME SAKICHIH MiAroToBIi. BUsBIeHHS c1aOKMX MICIh Ta BHECEHHS KOPEKIIiN
JIOTIOMO>KE HaM JIOCSTTH OUTBII BUCOKHUX PE3YJIbTATIB.

[anuBigyanizamis Ta nepcoHai3allis HABYaHHS € 1€ OJHI€I0 TIepeBaror0. 3aBIsSKN aHAT3y
1H/IMBITyaTlbHOTO TEMITy CIPUHHSTTS, CHCTEMa CTBOPIOBATHME IHAMBIIyalbHUN HaBYAIHHHNA
TUTaH JJIS1 KOKHOTO yYHSI.

ABTOMaTH30BaHa OIlIHKA Ta 3BITYBaHHS - 1€ IIe OJHA MMO3UTHBHA pUCa BUKOPHCTAHHS
MITYYHOTO 1HTEJICKTY. AHAJI3 BIJINOBiJCH y4YHIB Ha 3aBIAaHHSI Ta TECTYBaHHS JIO3BOJIHTH
00'€eKTHBHO OIIIHIOBATH iX pO3yMiHHS Ta 3aCBOEHHS MaTepiaiy.

HamanHst Kpammx MeETONIB BHKJIAQJaHHS TaKOX € YAaCTHHOIO IOTCHIIANTy IITYYHOTO
1HTeNeKTy. AHaii3 eeKTUBHOCTI PI3HUX METO/AIB Ta MaTepiaiiB JOIOMOKE BUNTENISIM BUOUpATH
Hale(eKTUBHIIII TIAX0AU Ui Iepeiadl 3HaHb.

Kpim TOro, 3aBasku IITYYHOMY IHTENEKTY, MOJJIMBE aBTOMAaTH30BaHE CTBOPEHHS
HaBYaJIbHUX MaTtepianiB. g TexHosoris reHepyBaTMMe Pi3HOMAHITHUN KOHTEHT, BKJIHOYAIOUU
MIJPYYHUKH, BIIPABU Ta 3aBAAHHS, 3 YPaxXyBaHHSIM KOHKPETHUX MOTPed YUHIB.

Mu MaeMo yHIKaJIbHY MOXJIMBICTb CTBOPUTH IIPOCTIP OCBITH BIIPOJOBIK KUTTS, KU Oy/e
CHPUATH HaBYaHHIO Ta PO3BUTKY HACEJIEHHS YCIX BIKOBUX IpYIH, HaJIal0YH M JIOCTYI J0 HOBITHIX
3HaHb 1 HABUYOK. 3arajioM, BUKOPUCTAHHS IITYYHOTO IHTEJIEKTY B OCBITHBOMY IIPOLIECI I03BOJIUTH
HaM CTBOPUTH Cy4YacCHUM, 1HHOBAIlIMHHWI OCBITHIN IIEHTp, SKUM 3a0e€3MeunTh HaBUaHHS Ha
BHCOKOMY DiBHI 1 BIINIOBIAaTHME BUMOraM MaiiOyTHboro. Lle Oyne He nuille HaB4aabHUM 3aKiaj,
a ¥ LEHTp 3HaHb, AKUM CHPUATHME CTAOUIBHOMY pPO3BUTKY Halloi KpaiHW Ta MiATOTOBII
BHCOKOKBaJIi(hiKOBaHUX (PaxiBIiB AJIs 11 MPOIBITAHHS.

ITpoexT LlenTpy "IHHOBaIIHA OCBITA" JO3BONIUTH ONTUMI3YBaTH iCHYIOUY B MICTI 1 peTioHi
OCBITHIO MEPEKY yCiX OCBITHIX PIBHIB 1 3a0€3MeUYNTh ii THYUYKICTh 1 aJamnTaiiio A0 MaiOyTHIX
BUKJIUKIB. 3aBJIKM BIIPOBAKEHHIO IITYYHOTO IHTENEKTY Ta iIHHOBALIWHUX METOIB HAaBYAHHS,
Ientp Oyne tMHAMIYHO pearyBaTH Ha NOTPEOH CYCNUILCTBA Ta PUHKY MpPALli.

Kpim toro, teit ocBiTHii LleHTp Mae OyTy BIAKPUTUM JUIs CIIBIIpalli 3 YHIBEPCUTETaMHU Ta
OCBITHIMH 1HCTUTYLIsIMU y €Bpori. [lnanyeTbcss akKTUBHO 3aJlydyaTH BHUITYCKHHKIB KOJIEIXKIB 1
YHIBEPCHUTETIB 3 IHO3€MHUX KpaiH, SIKI MalOTh BUCOKHH piBEHb 3HaHb Ta HABHUYOK, 11100 MOIITUTUCS
3 HAMM CBOIM JIOCBI/IOM Ta MiATPUMATH HaIlll 3yCHJIJIS I0JI0 IHTErpalii B €BPONEHChKUNA OCBITHIH

167



2023 MODERN EDUCATION - ACCESSIBILITY, QUALITY, RECOGNITION 2023

npocrtip. lle gomoMoxke HamUM YYHSIM 1 CTyJIE€HTaM OTpPUMATH MIXHApPOJHE BU3HAHHI,
3a0e3MeUnTh IM MUPOKI MOKIIMBOCTI JUIsl TOAAJIBIIOTO NMPO(eciiHOro pO3BUTKY Ta MiJBUILUTH
MPECTHK HAIIOTO MICTa B MIKHAPOJHHUX OCBITHIX 1 mpodeciitHuX Koax.

CrBopennst LlenTpy "lHHOBaiifiHa ocBiTa" MaTHMe HU3KY 3HAYHHX IepeBar s
cycminibecTBa Micta i periony. Ilo-mepiie, 1e CHpuUsTAME PO3BUTKY JIOACHKOTO KarliTaiy,
1 ABHIYIOYH PiBEHb OCBIYEHOCTI Ta KOMIIETEHTHOCTI HaceJeHHs. BucokokBanidikoBani ¢axisii,
SAKMX MH 3MOXKEMO BHXOBATH Ta MPUBEPHYTH 10 POOOTH Yy HAIIOMY pErioHi, 3a0e3medaTh
BIIPOBADKEHHS TIEPEOBUX TEXHOJIOTIM Ta MiABUINATHE MPOAYKTHBHICTH mparii. [lo-gpyre, 1e
CTUMYJIIOBaTUME 1HHOBAIliifHE MiANPHEMHUIITBO, CIIPUSIIOYN PO3BUTKY 1HHOBAIIMHUX CTapTariB
Ta TEXHOJIOTIYHMX KOMMaHid. [HHOBaIiifHMI TPOPHB MOXKE MPHU3BECTHU 10 CTBOPEHHS HOBUX
poboYMX Micupb 1 MIATPUMKH E€KOHOMIYHOTO 3pocTaHHs. TpeTs mepeBara - 1€ €KOHOMIYHHI
PO3BHUTOK, OCKUIBKH 3aJTy4eHHsI CTY/ICHTIB, BUKJIa1aviB, TOCITITHUKIB Ta criBpoOiTHUKIB LleHTpy
3 IHOIMX MICT 1 KpaiH CHpHUATUME PO3BUTKY MiCIeBOi iHpacTpykTypu. UeTBepra mepepara -
criBmpars 3 Oi3HecoM, MmO 3a0e3MeUnTh aJamTaIilo OCBITH O BHMOI PHHKY mpari. bizHec
OTpPHMAE JOCTYI O BUCOKOKBaTi()iKOBAHMX KapiB Ta MOXKIHUBICTh BIPOBAKCHHS HOBITHIX
TEXHOJIOTIH y CBOIO AisUTbHICTH. [1'siTa mepeBara - miBUIICHHS MPECTHKY MICTa, 3aBISIKH YOMY
BOHO cTaHe OuTbII TNPHUBAOIMBUM JJISI MOJOJIi, CTYACHTIB Ta MDKHApOIHUX IapTHEPIB,
CHMBOJII3yIOYH CY4acCHICTh, PO3BUTOK Ta MI>KHAPOJHE CIiBPOOITHUIITBO.

Pozymitoun oOmexxeHHsi ¢iHAaHCYBaHHS 3 OOKYy JepKaBHM, MH TOTOBI IIyKaTH
aIbTEpPHATHBHI JpKepena (iHaHCYBaHHS uepe3 TPOMAJCHKO-TIPHBATHE IAapTHEPCTBO. MU 3
BIIEBHEHICTIO CTBEP/UKYEMO, IO HAIIl i/ei Ta IUIAHU MarOTh OTPUMATH MIATPUMKY 3 OOKYy
€BPOTICUCHKUX Oi3Hec-mimepiB, sAKi BOAYalOTh TOTEHIIA PO3BHTKY B OCBITI. 3allydyeHHS
MDKHApOJHOTO Oi3HECY B MPOIIEC OCBITH BIPOJOBXK >KUTTS HE JIUIIE JOMOMOXKE MiATPUMATH
MPOEKT (PpiHAHCOBO, a i 3a0€3MeUnTh 30PIEHTOBAHICTh HA PUHOK Tpalli Ta peaibHi MoTpedu Oi3Hec-
cepeloBHIlla camMe B MiCTi 1 perioHi. KpiM Toro, Mu akTHMBHO JOCHII)KYEMO MOKJIMBOCTI
OTPUMAaHHS TPAHTOBOI MHIATPUMKU BiJl €BPOINENHCHKHUX IHIIATUB Ta (OHIIB, SKI CIPUSAIOTH
PO3BHUTKY CyCHUIbCTBa. [lapTHEPCTBO 3 TaKMMM OpTraHi3allisIMH MOXKE 3a0€3MEeUUTH JT0JATKOBI
pecypcH A pealtizallii HallluX 1HIMIATUB Ta JOTIOMOKe 3/IIHCHUTH Oe3NepepBHY OCBITY B MICTI 1
pErioHi Ta IHTErPalLlilo B €BPONEUCHKHUI MPOCTIp.
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KoBanescbkuii C.B., Cugrok .M. (/Jonbacvrka Oepoicasna mauwiunob6yOieHa axaoemis, M.
Kpamamopcwk-Tepronine, Yrpaina)

BIIPOBA/I’KEHHSI LITYYHOI'O IHTEJIEKTY B OCBITHIM ITPOIIEC:
TEHAEHIII TA IEPCIHEKTUBHA PO3BUTKY

Anomayia: Inmezpayis wimyuno2o inmenexmy 6 Ha64albHUL NPOYec € aNCIUGUM KPOKOM Y 60OCKOHANIEHHT
cucmemy HAGYAHHA MA PO36UMKY HABUYOK. L{a mexnonoeis 00380JA€ NepcoHanizysamu HAGYAHMS, NOKPAUYIOUU
PO3YMIHHA Mamepiany ma po3susarodu iHousioyanvri marawmu. Kpim moeo, sacmocysanns LI 0na npoeno3yeanms
nompe6 y pobouii cuni ma awanizy KoMnemeHyitl 0036075€ e@eKmuUsHoO Ppo3noOIAMU pecypcu, CHpUsIoyu
EeKOHOMIUHIU eheKmueHocmi ma HAYioHATbHOMY po3sumky. Hessadxcaiouu na 6azamoodiysaroui Mo#cIUBOCHI, SKI
NPONOHYE Yell IHHOBAYILHUL OC8IMHILL NiOXi0, pemenbHe NIAHYBAHHA MA 8PAXY8AHH eMUYHUX | COYIANbHUX ACNeKmi8
€ 8AdNCTUBUMU OISl OMPUMAHHA MAKCUMANLHOI 6U200U ONA 6CIX YUACHUKIS. 3a2anom, 6npo8aoddtCeHHs WMYYHO20
inmenexmy 6 0cgimy GIOKpUBAE HOBI MONCIUBOCIT 0151 NIOBUYEHHS AKOCI HABUAHHS A NIO20MOBKU POOOUOL cuu,
cmpameziyHo cnpusauy 0e3nepepeHomMy pPO36UMKY KpAaiHu HA BCIX DIBHAX OC8IMHbOI cucmeMu Mma Cnpuayu
EKOHOMIUHOMY 6iOHOGNIEHHIO MA 3POCMAHHIO.

Abstract: The integration of artificial intelligence into the educational process is a crucial step in enhancing
the learning and skills development system. This technology enables personalized learning, improving material
comprehension and nurturing individual talents. Additionally, Al's application in forecasting workforce needs and
competency analysis allows for the efficient allocation of resources, fostering economic efficiency and national
development. Despite the promising opportunities this innovative education approach offers, careful planning and
consideration of ethical and social aspects are essential for maximizing benefits for all participants. Overall, the
incorporation of artificial intelligence in education opens new possibilities for elevating the quality of learning and
workforce preparation, strategically contributing to the country's continued development across all levels of the
educational system and aiding in economic recovery and growth.

[HTerpariis IITYy4HOrO IHTEIEKTY B OCBITHIH POIIEC € BasKIMBUM KPOKOM Y BIOCKOHAJICHHI
CHUCTEMM HaBYaHHS Ta MIJTOTOBKU KaJpiB. 3aCTOCYBaHHS L€ TEXHOJIOIII HAJa€ MOXIIMBICTH
NEePCOHATI3yBaTH HaBYaHHS JJIS KOXKHOIO Y4HS, L0 CIIPHSIE KPALIOMy 3aCBOEHHIO MaTepiaiy Ta
PO3BUTKY I1HAUBIAyadbHUX TajlaHTIB. KpiM TOro, BHUKOpPUCTaHHS IITY4YHOI'O IHTEIEKTY Y
MPOTHO3YBaHHI MOTPeO y Kajpax Ta aHami3l KOMIIETEHIIIH JO3BOJISE PAlliOHATBHO PO3MOILUIATH
pecypcH Juisi HABYaHHS Ta MiAITOTOBKU, CIPUSAIOUN €(PEKTUBHOMY (YHKIIIOHYBaHHIO €KOHOMIKH Ta
PO3BHUTKY KpaiHU B LIIJIOMY.

Takuii iHHOBAIIWHUM MIAXi O OCBITH BiJKPHUBAa€ HOBI MOXIIMBOCTI JUIs ajamTarii
HaBYaJIbHOI'O MpOIECy MiJ MOTpeOU Cy4yacHOTO PUHKY Mpalli, 0 € KPUTHUYHUM Yy KOHTEKCTI
HIBUAKUX TEXHOJOTIYHMX 3MIH Ta PO3BUTKY 1HIycTpil 5.0. IIITyuHMil iHTENEKT cTae BaKJIMBUM
IHCTPYMEHTOM Yy MOKpAIIeHHI SIKOCTI OCBITH Ta ()OPMYBaHHI KOHKYPEHTOCIPOMOXHHX 3HAHb Ta
HaBHYOK.

be3ymoBHO, iHTerpailisi MTYyYHOrO IHTEJIEKTY B OCBITHIN Ipolec noTpedye 10aiaInuBoro
IUTaHYBaHHS Ta BUBAXKEHOI peainizalii. Baxxi1Bo BpaxoByBaTu €THYHI Ta COIIaJIbHI aCTIEKTH L[bOTO
npoliecy, 3a0e3neuyroun MaKCUMaIbHy KOPUCTD ISl YCIX YUACHHUKIB OCBITHBOTO MPOIIECY.

VYce BpaxoByr0UH, BIIPOBAPKEHHS ITYYHOTO IHTEJIEKTY B OCBITHIH MpOIEC BiAKPUBAE HOBI
MOXJIMBOCT1 JUIsl TIABHUINCHHS SIKOCTI HAaBYAHHS Ta MIATOTOBKH KaJpiB, IO € CTPATEri4HO
BXXJIUBUM JUTS [TOJIANIBIIIOTO PO3BUTKY KpaiHH.

ITyyHuit iHTENEKT B HALLIOMY IJIaH1 BIAIrpa€e KIOYOBY POJIb Y MOKPAIIEHH] SKOCTI OCBITH
Ha BCIX PIBHAX OCBITHBOT CUCTEMH, CIIPUSIIOUHM I[LIICHOMY PO3BUTKY Hamoi kpainu. [lounnaroun 3
3araJbHOOCBITHIX MIKUI 1 3aKIHYYIOUU MICIASAUINIOMHUM HaBYAHHSAM, IITYYHUN 1HTEIEKT MOXeE
Ha/JaTu e(peKTUBHUI 1HCTpYMEHTapii JJIs MPOTHO3YBaHHs, TUIAHYBAaHHS Ta aJamnTallii KajpiB Ha
BCIX €Talax po3BUTKY, I0NIOMAararo4y Halliil KpaiHi BIIHOBUTHUCH Ta 3pOCTATH.

OnHi€l0 3 OCHOBHUX c(ep BUKOPHUCTaHHS IITYYHOI'O 1HTENEKTY OyJe MpOrHO3yBaHHS
notped y kamgpax. Ll TexHOOTIS JOMOMOXE aHali3yBaTH PI3HOMAHITHI JIaHI - €KOHOMIYHI,
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comianbHi, neMorpadiuni - ayns nepeadadeHHs 3MiH y poOodii CHili Ha PI3HUX PIBHIX, BIiJ
MicueBoro Ao obnacHoro. lle 3abe3neunTh MOXKIIMBICTH ONEPATUBHO pearyBaTH Ha 3MIHU Ta
3a0e3MeUnTH palioHaIbHE PO3MOAICHHS PECypCiB AJIsi HABUYAHHS Ta IMiATOTOBKH.

BaxiuBoro CKJIaZl0BOI0 BUKOPUCTAHHS IUTYYHOIO IHTENEKTY € aHalli3 KOMIIETEHLIH.
HITy4Hni IHTENEKT JOMTOMOKE PETEIHHO OLIIHUTH HABHYKHU, 3HAHHS Ta JIOCB1JT KapiB 15l TOYHOTO
BU3HA4YEHHs iXHIX KomneTeHlii. [le 703BonnTh 30pi€HTYBATH MiArOTOBKY Ta MEPENiArOTOBKY Ha
Ti 00acTi, Ae € HalOUbIIa TOTpeda B ypOaHizallii Ta pO3BUTKY.

InauBinyanizoBaHa MIATOTOBKA CTa€ JIOCTYNHOK 3aBISKM IUTYYHOMY 1HTEJEKTY.
3acHoBaHa Ha aHAJI31 IHAMBIyaTbHUX HABUYOK Ta 3A10HOCTEH, 1151 MiIXi/] T03BOIUTH PO3POOIISATH
MporpaMy HaBYaHHs, aJanTOBaHI MiJ MOTPEOM KOXKHOTO Y4YHs, 3a0e3Meuyrodd iM HarOuIbII
e(eKTUBHE OCBOEHHS MaTepiaiy.

[IporHO3yBaHHS TPEHIIB PUHKY Ipalll € IIe OJHI€I0 cPeporo Iii MTYYHOTO IHTEICKTY.
AmnHanizyroud pi3HOMaHITHI JaHi PHHKY, BiH nepeiadadatume MaiOyTHI TEHIEHII Ta 3MiHHM B
3a0e3neYeHH] KaJapaMu Ha PI3HUX PIBHAX Ta Taly3sX, CHOPHUSAIOUYHM KOHKYPEHTOCIPOMOKHOCTI
HAIIIOTO PETIOHY.

3aBIAKA IITYYHOMY IHTEJIEKTY HaM BIACTbCsS ONTUMI3yBaTH HAaBUYAIbHI IPOTPaMU Ta
MaTepiaiy, IO CIPUATUME SIKICHIH MiAroToBIi. BUsBIeHHS cTaOKUX MICI[hb Ta BHCCEHHS KOPEKIIii
JIOTIOMO>KE€ HaM JTOCSITTH O1JIbII BUCOKHUX PE3YyJbTATiB.

[anuBigyanizamis Ta nepcoHai3allis HABYaHHS € 1€ OJHI€I0 TIepeBaror0. 3aBIsSKN aHAJi3y
1HAMBIIyalbHOTO TEMIly CIPUHHATTS, CHCTEMa CTBOPIOBATUME I1HAMBITYaJbHUN HaBYAJIbHHUM
TUTaH 151 KOKHOTO YYHSI.

ABTOMaTH30BaHa OL[IHKA Ta 3BITYBaHHS - i€ 1€ OJHA MO3UTHBHA pUCA BUKOPUCTAHHS
MITYYHOTO 1HTENIEKTY. AHaTI3 BIJANOBiJCH Y4YHIB Ha 3aBJaHHS Ta TECTYBAaHHS JO3BOJIUTH
00'€KTUBHO OLIIHIOBATH iX PO3YMIHHS Ta 3aCBOEHHS MaTepiaiy.

HamanHs Kpampx MeTOMiB BHKJIQJaHHS TaKOX € YAaCTHHOI TOTEHIIATy IITYYHOTO
iHTeNeKTy. AHaui3 e)eKTUBHOCTI PI3HUX METOMAIB Ta MaTepiaiiB JOIMOMOKE BUUTENISIM BUOUpATH
Halle(eKTHUBHIIII TIAX0AU Ui Iepeiadl 3HaHb.

KpiMm TOro, 3aBAsKM INTYYHOMY IHTENEKTY, MOXIIMBE aBTOMATH30BaHE CTBOPEHHS
HaBYaJIbHUX MaTtepianiB. Llg TexHosoris reHepyBaTMME PI3HOMAHITHUNM KOHTEHT, BKJIHOYAIOUU
HiAPYyYHUKH, BIIPABH Ta 3aBJIaHHS, 3 YpaXyBaHHIM KOHKPETHUX NOTPeO YUHIB.

Mu MaeMo yHIKaJIbHY MOXJIMBICTb CTBOPUTH IIPOCTIP OCBITH BIIPOJOBIK KUTTS, KU Oye
CIPUATH HAaBYAHHIO Ta PO3BUTKY HACEIEHHS yCIX BIKOBHUX I'PYII, HAJAa0UH IM JOCTYII A0 HOBITHIX
3HaHb 1 HABUYOK. 3arajioM, BUKOPUCTAHHS IITY4YHOTO IHTEJIEKTY B OCBITHBOMY IIPOLIECI I03BOJIUTH
HaM CTBOPUTH CYYacHUH, IHHOBALIMHUHA OCBITHINH LEHTp, SKUM 3a0e3MeyuTh HABYAaHHS Ha
BHCOKOMY DiBHI 1 BIANOBIAaTUME BUMOraM MailOyTHboro. Lle Oyzie He nuiie HaBYaIbHUMN 3aKiiaf,
a W IEeHTp 3HaHb, SKUH CHOPUATHUME CTAOUIBHOMY PO3BUTKY Hamloi KpaiHM Ta MiJrOTOBLI
BHCOKOKBaJIi(h1IKOBaHUX (PaxiBIiB AJIs 11 MPOLBITAHHS.

3apa3z po3pobnserscs [Ipoekt "IHHOBariiiHa ocBiTa", SKHM J103BOJIUTH OMTHMI3yBaTH
ICHYIOUY B MICTI 1 perioHi OCBITHIO MEPEXY yCIX OCBITHIX pIBHIB 1 3a0€3M€UUTh ii THYUYKICTH 1
ajanramnilo 10 MaWOyTHIX BHUKJIMKIB. 3aBASKH BIPOBAKEHHIO IITYYHOTO IHTENEKTY Ta
IHHOBaIIHUX MeTOo/1iB HaBuaHHsI, LlenTp "lHHOBaII/iHA OCBITA" MOXXE MTWHAMIYHO pearyBaTH Ha
noTpeOu CyCHiIbCTBA Ta pUHKY Hpalli.

Kpim toro, ueit ocBiTHiii LieHTp Mae OyTy BIAKPUTUM JUIs CIIBIIpalLli 3 YHIBEPCUTETaMHU Ta
OCBITHIMH I1HCTUTYLIsIMU y €Bpormi. [lnanyeTrbcss akTUBHO 3aydaTd BUITYCKHUKIB KOJIEJDKIB 1
YHIBEPCHUTETIB 3 IHO3€MHUX KpaiH, SKi MalOTh BUCOKHH piBEHb 3HaHb Ta HABUYOK, 11100 MOIITUTUCS
3 HaMH CBOIM JIOCBIAOM Ta MiITPUMATH Halll 3yCHUJUIA IIOJ0 1HTErpalii B €BpONeHChKUi OCBITHIM
npoctip. Lle nomomoxe HamMM y4YHSAM 1 CTYA€HTAaM OTpPUMAaTH MDKHapOJHE BH3HAHHS,
3a0e3MeyuTh IM HIMPOKI MOKIMBOCTI JJISl MOJAIBIIOT0 NpodecitHOro po3BUTKY Ta MiABUIIHUTH
MPECTIIK HAILIOTO MICTa B MDKHAPOJHHUX OCBITHIX 1 MpodeciitHuX Koax.

CrBopenns llentpy "lHHOBariiiHa ocBiTa" MaTMMe HHU3KY 3HAYHHMX TIepeBar yist
cycniibecTBa Micta 1 periony. [lo-mepiie, 1e CHpuUsSTHME PO3BHUTKY JIIOJCHKOTO KarliTamy,
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T1IBUIIYIOYH PIBEHb OCBIYEHOCTI Ta KOMIIETEHTHOCTI HaceneHHs. BucokokBaidikoBani (axisiii,
SKUX MH 3MOXKEMO BHXOBAaTH Ta NPHUBEPHYTHU 10 POOOTH Yy HANIOMYy perioHi, 3abe3nedarb
BIIPOBA/KEHHS TEPEJOBUX TEXHOJOTIH Ta MiABHILATH MPOAYKTUBHICTH mpaui. Ilo-gpyre, 1e
CTUMYJIFOBaTUME 1HHOBAIlIHE IMiANMPUEMHHUIITBO, CIIPUSAIOYNA PO3BUTKY 1HHOBAIIMHHUX CTapTaIliB
Ta TEXHOJIOTIYHMX KOMMaHii. [HHOBaIiifHUI TPOPHB MOXKE MPHU3BECTHU 10 CTBOPEHHS HOBUX
po6OYMX MICIb 1 MIATPUMKH EKOHOMIYHOTO 3pOCTaHHsA. TpeTs mepeBara - Ii¢ €KOHOMIYHHUI
PO3BHUTOK, OCKUIBKH 3aJIy4€HHsI CTY/ICHTIB, BUKJIa/1auiB, TOCTIAHUKIB Ta criBpoOIiTHUKIB LleHTpy
3 1HIIMX MICT 1 KpaiH CIPUATHME PO3BUTKY MicleBOi iHGpacTpykTypu. YeTBepTa mepemara -
criBmparns 3 Oi3HecoM, MmO 3a0e3MeunTh aNamnTaIilo OCBITH 0 BHUMOT PUHKY mpaii. bizHec
OTPUMAE JOCTYN JI0 BHUCOKOKBaTi(PIKOBAHHMX KaJapiB Ta MOMJIMBICTH BIPOBA/KCHHsSI HOBITHIX
TEXHOJIOTiH Y CBOIO AisTbHICTB. I1'siTa mepeBara - migBUIIEHHS MPECTUXKY MICTa, 3aBASKH YOMY
BOHO CTaHe OLIbII MPUBAOIMBUM JUIsl MOJOJI, CTYACHTIB Ta MDKHApOJHHUX TapTHEPIB,
CHUMBOJII3YIOUH CYy4aCHICTh, PO3BUTOK Ta MIXXHAPOIHE CIIBPOOITHUIITBO.

Posymitoun oOMmexeHHst (QiHaHcyBaHHS 3 OOKy JepXaBH, MH TOTOBI IIIyKaTu
aIbTEpHATHBHI JpKepena (iHaHCYBaHHS uepe3 T'POMAJCHKO-TIPHBATHE IAapTHEPCTBO. MU 3
BIIEBHEHICTIO CTBEPIDKYEMO, IO HalIl ifei Ta IUIaHM MalTh OTPUMATH HIATPUMKY 3 OOKY
€BPOTICUCHKUX Oi3Hec-TimepiB, sAKi BOAYalOTh TOTEHIIa PO3BHTKY B OCBITI. 3allydyeHHS
MDKHApOAHOTO Oi3HECY B IMPOILIEC OCBITH BIPOJOBX KUTTSA HE JUIIE JTOMOMOXE MiIATPUMATU
MPOEKT (hiHAHCOBO, a i 3a0€3MEYNTh 30PIEHTOBAHICTh HA PUHOK ITPaIli Ta pealibHi MoTpeOu Oi3Hec-
cepeloBHIlla camMe B MicTi 1 perioHi. KpiM Toro, Mu akTHBHO IOCHIIKYEMO MOKJIHBOCTI
OTPUMaHHSI TPAHTOBOI MIATPUMKH BiJl €BPONEHCHKMX IHIIIATHB Ta (OHMIIB, SAKi CIPHSIOTH
PO3BUTKY cycriiabcTBa. [[apTHEpCTBO 3 TaKMMHU OpraHizailisiMd MOXKe 3a0e3MeYuTH J0AaTKOBI
pecypcu aiis pearizalii Hamux iHiliaTHB Ta JOTIOMOXKE 311HCHUTH Oe3MepepBHY OCBITY B MICTI i
perioHi Ta IHTETpaIlito B €BpONEHCHKUI TIPOCTIP.
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VJIK 378.014.3:378.637:796

Komesa JI.B. ([Jonbacvra oepocasna mawunobyoiena axademis, m. Kpamamopcox-Tepronins,
Vxpaina)

CYYACHI MIJIXOIM O MMPOPECIIHHOI MIATOTOBKYA MANBYTHIX
TPEHEPIB-BUKJIAJTAYIB Y TAJTY3I ®I3UYHOI KYJIbTYPH TA CIIOPTY

Anomayin: Cmamms po3ensioae axmyaivbHi RUMAHHA NPOQeciiHol nio2omoeku MaubymHix mpeHepie-
BUKNIA0AYI8 3 PI3UUHOT KyTbMYpU | CHOPMY Y BUIUX HABUATbHUX 3aK1adax YKpainu. [Jocniodceno cymuicms iHHo8ayil
ma ixHiti 6n1u6 Ha AKicms niocomosku gaxisyie. Ocodausa ysaza npudiiAEmMvbCs AHanizy pe3yrbmamis 00Ci0NHCeHHs,
3MICMOBUM XAPAKMEPUCTNUKAM [HHOBAYINl 8 OCBIMHIU 2any3i mMa NPeOCMABLeHHI0 3a80aHb Ol 8NPOBAONCEHHS
iHHOBayil y npogheciiiny nidecomoexy mpeHepis-gukiadauis. Poboma ucgimaoe nonyisapHi iHHoSayiuni Mooeni
HasuyauHa ma ix nepesacu. JlocniodxicenHs NiOKpecnuioe, wo iHmezpayisi Cy4dcHUX MexXHONO02iU, 3aKyYeHHs
BUCOKOKBANIQIKOBAHUX Paxisyis | opeaHizayis NPAKMUYHUX 3AHSMb 8 PeasibHUX YMO8AX CHOPMUBHOL OLIbHOCHIE €
ehekmusHUMU Memooamu ni020mosKu Maubymuix mpenepis-eukiaoauie. Poboma szaxnuxae 0o cucmemnozo
nioxody, cnignpayi i3 CHOPMUGHUMU OP2aHI3AYIAMU, PO3POOYI SHYYKUX HAGUANbHUX NpPOSpaAM ma RIOMpUMyi
BUKNIAOAUI8 OJisL OOCACHEHHsL BUWYOT IKOCMI NIO20MOBKYU 6 2ay3i (Pi3uuHOl Kyiemypu i cnopmy 6 Ykpaii.

Abstract: The article examines the current issues of professional training of future trainers-teachers of
physical culture and sports in higher educational institutions of Ukraine. The essence of innovations and their impact
on the quality of training of specialists was studied. Special attention is paid to the analysis of the research results,
the substantive characteristics of innovations in the educational field, and the presentation of tasks for the introduction
of innovations in the professional training of teacher trainers. The work highlights popular innovative learning models
and their advantages. The study emphasizes that the integration of modern technologies, the involvement of highly
qualified specialists and the organization of practical classes in real conditions of sports activities are effective
methods of training future trainers-teachers. The work calls for a systematic approach, cooperation with sports
organizations, development of flexible training programs and support of teachers to achieve the highest quality of
training in the field of physical culture and sports in Ukraine.

CraTTs npucBsUYeHa akTyallbHil npobsiemi npodeciiiHoi miAroToBku MailOyTHIX TpeHepiB-
BUKJIa/IaviB 3 (DI3MYHOI KYJIbTYPHU 1 CIOPTY Yy 3aKjajax BHUIIOI OCBITH. Y IIbOMY KOHTEKCTI
pPO3IIISIIAE€THCST CYTHICTh TaKMX TOHSTH, SIK 1HHOBAIlisl, 1HHOBAI[IMHI TEXHOJIOTIi, 1HHOBAIlliHA
MoJiesib Ta mpodeciiiHa MiAroToBKa. MeTo IOCHIKEHHS € po3risa npobieM mnpodeciiHoi
MIJTOTOBKM MalOyTHIX TpeHepiB-BUKIaAauiB 3 (PI3UYHOI KyJIbTYpH 1 CIOpTy B YKpaiHi Ta
BUKJIQJICHHS IHHOBAI[IHHUX M1AXO/1B, CIPSIMOBAHUX HA MiABUIIEHHS SKOCTI MiATOTOBKHU (PaxiBIIiB,
3/laTHUX HAJaBaTH SKICHI MOCIYTH y Taimy3l (I3M4HOI KYJIbTYpU 1 CIOPTY, @ TaKOX CHPUATH
po3BUTKY wi€i chepu B Ykpaini. OCHOBHa yBara 30CepelKYETbCS Ha aHaji3i pe3yJbTaTiB
JOCTIPKEHHSI Ta BU3HAUEHHI 3MICTOBUX XapaKTEpHUCTUK 1HHOBAlid B OCBITHIM ramysi. Takox
Mpe/ICTaBJIeHI 3aBJaHHsl, CIIPSIMOBAHI Ha BIPOBAXKEHHS 1HHOBAIIHUX MiAXOAIB 10 MpodeciitHol
MIArOTOBKM (axiBUIB Yy raiy3i (i3udyHOi KyiabTypu. Y poOOTI HaBEOEHO XapaKTepUCTUKU
MOMYJISIPHUX 1HHOBALIHKUX MOJeNieil HaBYaHHS B 3aKJIafiax BUIOT OCBITH, TAKMX SIK KOHTEKCTHE,
KJIyOHE, iIrpoBe, MpoOJIeMHE, MOIyJIbHE Ta MUCTaHIIifHe HaB4YaHHS. TakoXX BiA3HAYEHO OCHOBHI
nepeBarn BUKOPUCTaHHA IHHOBALIWHUX TEXHOJOTIM. SIK pe3ynpTaT JOCHTIJDKEHHS, MOXHA
BHJUTATHA TIPOTIO3MINT IIOJ0 BUPIMICHHS TIOCTABJICHUX 3aBJaHb, BPAaXOBYIOUH IMOTEPEIHI
JIOCSITHEHHS HAyKOBIIB Y 1IbOMY HampsMi. BUCHOBOK moJjsirae y Tomy, 110 iHHOBAIiHI TiAX0IH
1o mpodeciiHol MiArOTOBKM MallOyTHIX TpeHepiB-BUKJIaAauiB 3 (PI3UYHOI KYJIBTYpH 1 CIOPTY,
30KpeMa BUKOPUCTAHHS CYYAaCHUX TEXHOJIOTiH, 3adydyeHHs NpOBiAHMX (axiBIIB y rauysi Ta
oprasi3aiisi IpaKTUYHOI MMIFOTOBKU B peaJIbHUX YMOBAX CIOPTUBHOI JISUTBHOCTI, € €()eKTUBHUMU
MeTofaMu. TakoXk Ciil akleHTYBaTH yBary Ha po3poOlli HOBHX HaBYAJIbHUX Iporpam, ki
BIJIMOBIAAIOTh Cy4YaCHUM BUMOTaM Ta BUKOPHCTOBYIOTh HOBI (hOpMM Ta METOAM HaBYAHHS AJIs
PO3BUTKY KPUTHYHOI'O Ta TBOPUOTO MHUCIEHHS CTyAeHTIB. HacTymHi 1ochimKeHHsI MOXYTh OyTH
CHpsSIMOBaHI Ha MOIIYK HOBUX Ta e(PeKTUBHUX (opM OnTuUMIi3alii 1HHOBALIMHUX TEXHOJOTIH Y
HaBYaJIbHOMY Mpolieci (i3MYHOro BUXOBAHHS B 3aKjaJjaX BUIIIOT OCBITH.
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[Ipodeciiina miaroroBka MaiiOyTHIX TpEeHEPiB-BUKIAAa4diB Y Taly3i (Gi3UIHOI KyJIbTYpH 1
CIOPTY € KJIIOYOBMM YMHHUKOM B DPO3BHUTKY (Pi3MUHOI aKTUBHOCTI Ta CHOPTY B YKpaiHI.
BuxopucTtanHs iHHOBaI[IHHUX MITXOAIB JI0 HABYAHHS, TAKUX SK CY4acHI TEXHOJIOTII, 3aTydeHHs
BHCOKOKBaJTi(DIKOBAaHUX EKCHEPTIB 3 raiay3l (i3HMYHOI KyJbTYpH 1 CIHOpPTY, OpTraHi3alis
MPAaKTUYHHUX 3aHATH B yMOBaX PealbHOI CIOPTHUBHOI IISTIBHOCTI, pO3p0o0Ka CydacHUX HaBUATbHUX
[IporpaM Ta BIPOBAKEHHS HOBUX METO/IB HABYAHHS, CIPSIMOBAHUX HA PO3BUTOK TBOPYOIO Ta
KPUTHUYHOTO MHUCIJICHHS, BHUPIIICHHS MPOOJEM, CIPHSIOTH IiIBUIICHHIO SKOCTI MiJTOTOBKH
(haxiBIiB, 3JaTHUX HAJlaBaTH BHCOKOSIKICHI IMOCIYTH B Taly3i (i3udHOI KYJbTYpH 1 CIIOPTY, a
TaKO CIPUSIOTH 3araJIbHOMY PO3BHUTKY IIi€l cepu B YKpaiHi.

IIpote, 3anumaeTbess O0araro HEBUPIMIEHUX MHUTaHb. TOMY MOIIYK HOBHUX, €(EKTUBHHUX
METOIB ONTHMI3allii IHHOBAI[ITHUX TEXHOJIOTIH Yy HABYAJILHOMY ITpOIIeCi 3 (HI3MYHOTO BUXOBAHHS
y BUIMX HaBYAIbHUX 3aKJIaZIaX € aKTyalbHUM Ta OTpeOye MOJAIbIINX HAYKOBUX JIOCIIIKEHb.

Bupimenass 1uxX TUTaHh BHUMara€ CHCTEMHOTO IMJIXOAy Ta CHUIBHUX 3YCHIIb BCIiX
YYaCHHUKIB OCBITHBOTO TIpoliecy. 30KpeMa, HeOOX1HO aKTHUBI3yBaTH CITIBIPAIIO MIX BHUITUMHU
HaBYAJIHHUMU 3aKJIaJIaMH Ta CIIOPTUBHUMHU OpTaHi3aIlisiMu I 3a0€31CUSHHS CTYACHTIB HE JIUIIe
TEOPETUYHUMH, a ¥ MPAKTUYHUMH HaBUUYKaMHU y cepi (Pi3MuHOi KyJIbTYpH Ta CIIOPTY.

OnHUM 13 BOKIMBHUX HANPSIMKIB € PO3pOOKa Ta BIPOBAKEHHS IHHOBAI[IHHUX HaBYAJIbHUX
mporpaM, siki BPaxOBYIOTh Cy4dacHI TEHIEHI1 y ramy3i (i3u4HOi akTHUBHOCTI Ta cropty. Lli
nporpaMu MaioTh OyTH THYYKMMH Ta aJalTOBAaHMMHU A0 TOTped CydacHOTO CTYACHTCTBA,
CIPUSIOYM iXHBOMY BCEOIYHOMY PO3BUTKY.

Takox BaXJIMBUM €IIEMEHTOM € TIOCTiiiHa MiATPHMKa BHKIIAJa4iB Ta HAYKOBIIB, SKi
MpaoioTh y chepi Gi3UUHOT KYIbTYpH 1 COPTY. 3a0e3MeUeHHS MOXIMBOCTEH 1 podeciitHoro
3pOCTaHHs Ta MIATPUMKA Y MPOBEJCHHI JOCHTIHKEHb € BAXIMBUMH KPOKaMH Y PO3BHUTKY IIi€i
ramysi.

Kpim Toro, BaxIMBO BpaxOBYBAaTH MIKHAPOJIHUI JOCBIJ Ta MEPEOBl MPaKTUKU Y chepi
MITOTOBKU TpeHepiB-BUKIaAayiB 3 (i3uuHol KyapTypu. OOMIH JOCBIIOM Ta CHiBIpaims 3
MapTHEPCHKUMHU YHIBEPCUTETAMH MOX€E 3HA4YHO 30araTUTH OCBITHIN IpOIEC.

VYci 1l 3axoau CHpsIMOBaHI Ha MOKpPAILEHHS SIKOCTI MIATOTOBKM MalOYTHIX TpeHepiB-
BUKJIaJ]a4uiB Ta MiABUILEHHS PiBHA (DI3MYHOT aKTUBHOCTI Ta CIOPTY B YKpaiHi 3arajgoM. Baxxiuso
PO3YMITH, 1110 1€ 3aBJIaHHsI BUMArae MoCTiHOT0 BAOCKOHAJIEHHS Ta BIIPOBAXKEHHSI HOBATOPCHKUX
MIJIXO0/1IB Y HAaBYAJILHUMN TIPOIIEC.

JloAaTKOBUM KPOKOM JI0 IMOKpaIIeHHs MpogeciiiHOi MiAroTOBKM MaHOyTHIX TpeHepiB-
BHKJIaJ]auiB MOke OyTH po3poOKa 1 BIIPOBAHKEHHSI IPOrpaM MiIBUILIEHHS KBali(ikaiii s Bxe
nirounx (axiBLiB y ranysi (Gi3M4HOI KyIbTypH 1 criopTy. Lli mporpaMu MoXyTh BKJIIOYaTH B cede
OHOBJICHHSI 3HAHb 3 HOBITHIX TEXHOJIOTIHM, TMCHXOJIOTIYHUX AacleKTIB TPEHYBAHHS Ta I1HIIMX
CY4YaCHHUX acHeKTiB (pi3UuHOI MiATOTOBKH.

Takox BaXXKITMBO HaJJaTH MOXKITUBICTh CTY/IGHTaM OpaTH y4acTh Y HAYKOBUX JOCIIPKEHHSIX
Ta MyOJIiKyBaTH cBOI pe3ynbTaTh. Lle cnpuse po3BUTKY KPUTUYHOTO MHUCIIEHHS Ta NOTTIMOJICHHIO
iXHIX 3HaHb Yy BUOpaHii ramysi.

HeoOxigHo TakoX BpaxoByBaTH MOTPEOM Cy4acHOTO PUHKY Ipalll Ta BCTAHOBIIIOBATH
aKTUBHI 3B'SI3KU 3 pOOOTOIABISIMU TSI TIIATOTOBKH (haxiBIIiB, SKi OyIyTh BIAMOBIAATH Cy4aCHUM
BUMOTaM.

VYci i 3aX0/11 CIpsIMOBaH1 Ha CTBOPEHHS YMOB JIJIs1 BACOKOSIKICHOT MiITOTOBKH MailOyTHIX
TpeHepiB-BUKIIaauiB, K1 3MOXKYTh HaJaBaTH €(PEeKTUBHI Ta Cy4acHI MOCIYTH y rany3i ¢pizuyHoi
KylnbTypH 1 cnopty. KpiM Toro, me nomomoxke MiJBUIIMUTH piBeHb (Pi3MUHOI aKTUBHOCTI Ta
CHPUATUME 3araJbHOMY 3/I0POB'H0 HACEIEHHS Y KpaiHH.
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Komenesa H.I'., llepouna YO.M. (Iopriscokuu incmumym inozemuux mos /[BH3 /1Y,
M. /[ninpo, Ykpaina)

®OPMYBAHHSA JIIEPCHKHUX AKOCTEM IMIVIITKIB SIK BA’KJIUBE
3ABJIAHHS IICUXOJIOT'Ti BAXOBAHHA

Anomauin. Y cmammi posenrsinyma eaxciusa npooiema opmyeanHs ai0epCoKux axocmetl y Nionimkis.
Busnaueno, wo nidepom € ocobucmicmu, AKka Mae nesHull BNIUE HA UNEeHI8 2pYNU, 30aMHA NPUILMAMU PiulenHs | Oymu
npuknadom 0as inwux. Cucmemamu3o8ano nepeuniK OCHOBHUX NIOePCLKUX AKOCMEl, GUSHAYEHO, W0 OOHUMU 3
HAUGANCIUBIUUX TEOEPCOKUX XAPAKMEPUCMUK NIONIMKIE € KOMYHIKAMUGHI Mda OpP2anizamopcwbKi 30i6Hocmi ma
Momueayis 0ocAHe b, AKI 6aPMO YiNeCHPAMOBaHO Gopmyeamu i po3eueamu WKINbHUM NCUXON02aM MA Ne0d202aM.
Ob6rpyHnmosano HeobXIOHICMb pO3POOKU MPEHIHe080i npozpamu QOPMYBAHHS NIOePCLKUX AKOCmeU y NiONimKis,
BU3HAYEHO chepu KOPEKYIUHO20 GNAUBY | OPICHMOGHY MEMAMUKY 3AHAMb.

Abstract. The article deals with the important issue of developing leadership qualities in adolescents. It is
determined that a leader is a person who has a certain influence on group members, is able to make decisions and be
an example for others. The list of basic leadership qualities is systematised, and it is determined that one of the most
important leadership characteristics of adolescents is communication and organisational skills and motivation for
achievement, which should be purposefully formed and developed by school psychologists and teachers. The necessity
of developing a training programme for the formation of leadership qualities in adolescents is substantiated, the areas
of corrective influence and the approximate topics of classes are determined

INOCTAHOBKA TPOBJIEMMU. AxtyanbHicTh mpoOiemu (HOpMyBaHHS JiAEPCHKUX
SKOCTEH TMITITKIB 00yMOBIIEHA CKJIAJHOIO COIIAIbHOIO CHTYAIli€l0, B sKil mepeOyBae Harma
kpaina. [lotpeba coriymy B JIIOASX, SIKI € MCHUXOJOTIYHO CTIMKUMH, BOJIBOBHMH, COLIaJIbHO
AKTUBHUMH, XapU3MaTHYHUMH, 3JaTHAUMH TIOBECTH 3a COOOI0 1HINHMX, HAJIMXaTH BIIACHUM
MIPUKJIAIOM Ta €HEPTi€l0, 3aBXK/IU MMOCHIIOETHCS B MEPIOIN CKIAIHUX CYCNUTBHUX BUIPOOYBAHb 1
Tpancdopmariiii. Hapasi, y 3B’s3Ky 3 NOBHOMAcCIITA0HUM BTOPTHCHHSIM, OOHOBUMH TisIMH Ta
OKYHaIli€l0 YaCTUHU YKpaiHCbKHMX TePUTOpii 6arato aiTel, miiTKiB, IOHAKIB pa3oM i3 OaTbKaMH
Oy 3MyILIEH1 3aJIMIIUTH TOCTIHHE MiCIe NMPOKUBAaHHSA, 3BUYHE OTOYEHHS, APYKHE KOJIO 1
aIanTyBaTHCS B MICISIX THMYACOBOTO NiepeOyBaHHS 10 HOBHX peaiiii 1 cepenoBumia. [1ianiTkoBuit
BIK € CKJIQJIHMM CaM I10 co01 K MepexiTHUHN 1 HeCTaOUIbHHM. Y 11l Iepio/] CBOTO KUTTS MITITKH
BIIUYBalOTh TIJIHMOOKY MOTpedy B CaMOCTIHHOCTI 1 HE3aJEeKHOCTI, CaMOCTBEpIKEHHI,
CaMOBHMpaX€HHI, CaMOOLIIHIOBaHHI, HIMPOKIA KOMYHIKAIlll, JPYXHIX CTOCYHKaX, BU3HaHHI 1
noBa3i. Ha HoBoMy MicIli IM JOBOAMTHCSA MOYMHATH BCE 3 MOYATKY, 1 TICUXOJIOTIUHO II€ BAaXKKO.
Came Tomy ninecnpsMoBane GopMyBaHHS JIAEPChKUX AKOCTEH MIUIITKIB, K1 MOJETIIIN O e
MpOLIeC, € BAXIMBUM 3aBIAHHSIM TEIaroriB i MKUIBHUX TCHXOJIOTIB 1 aKTyaJbHOIO CKIIQJ0BOIO
TICHXOJIOT11 IIKITBHOTO BUXOBAHHSI.

AHAJII3 OCTAHHIX NYBJIIKALIIHA. TIpo6nema mifepcTsa A0CHiIKeHa B JOPOOKY
TaKuX BITYM3HSHUX 1 3apyODKHUX BUYeHHX, ik Bynkok M., I'ep3on M., l'oynman 1., I'ypa T.B.,
Hadt PJL, Huarc P., KanammnuikoBa C.A., Kapamymka JI.M., JlyroBa B.M., Maxkcsenn [Ix.,
Hectyns C.1., Pomanosebkuit O.I'., Cepreesa JI.M., Ckibinpka JI.I., Tatenko B.O., ®pencuc /.
Ta iH. Y TiAJIITKOBOMY BIilll IParHEHHS A0 JiJepcTBa HA0yBae 0COOIMBOI 3HAYYIIOCTI, OCKITBKH
1le camMe TOH BIK, KOJM OCOOHMCTICTh Oakae OyTH CaMOCTIMHOIO, HE3aJICKHOIO, MOIYISIPHOIO,
BHU3HAHOIO 1HIIUMU TOIIO. JloCTiPKEHHIMI MOTHBAIIIT MiITITKIB 10 JIiIEPCTBA, iXHIX JT1IEPCHKUX
sxoctelt 3aiimanucsa Angdimos JI.B., bonnapuyk O.1., €pmax T.M., Knumenko A.l., Kozak O.B.,
Komunpuak O., Tloxonenko C.B., Canmoxina K.C., TiroBa I'.B. Ta in. [IpoTe muTtaHHs 111070
po3poOKu MeTOdIB 1 3ac00iB (hOpMYyBaHHS JIAEPCHKUX SAKOCTEH Yy MIIITKIB 3JIUIIAETHCS TTOKH
HEJ0CTaTHHO BUBUEHUM.

META POBOTMU. MeTtoto po6oTH € BU3HAYEHHSI HAaBaXJIUBIILINX J1IEPCHKUX AKOCTEN
HiJTITKIB Ta OOTPYHTYBAaHHS po3pOOKH BiJIIOBITHOT TPEHIHTOBOI IPOTPAMHU.
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BUKJIAL OCHOBHOI'O MATEPIAJIY. IlpoGiema migepcTBa BHBYAETHCS
HAYKOBISIMHM IIPOTATOM TPUBAJIOTO 4acy, OCOOJIMBO AKTMBHO BOHA JIOCIIIKYETHCS 3 OCTAHHIX
necaTuniTh XX CT. 4epe3 BUCOKY NOTpedy COIiyMy, SKHH MO4aB CTPIMKO TpaHC(HOPMYBATUCH, Y
COL1AJIbHO aKTHUBHMX Ta LUIECHPAMOBAHUX XapU3MaTUYHUX ocobucrocTsx. [Ipore enunoi Teopii
JiepCcTBa HE ICHYE, TaK CaMo, SIK 1 HEMa€E €IMHOTO Mepeiky Jiaepcbkux sikocteil. K.C. Canoxina,
HalpUKJaJl, 1a€ HACTYIIHE BU3HAUEHH:: «JIi1IepoM € wileH IpyIy, 3a sSIKUM BOHA BU3HAE [1€peBary
B CTaTyCi 1 HaJa€ MpaBO NpPUHAMATH pIIICHHS B 3HAYYLIMX JUIsI Hel CHUTYyalifx; BiH 3JaTHUM
BUKOHYBAaTH LIEHTPAJIbHY POJIb B OpraHi3alii CIbHOI JISIbHOCTI 1 PErYII0OBaTH B3aEMOCTOCYHKHI
B TPy, a TaKOX, 3aBISKH CBOIM OCOOHMCTICHUM SIKOCTSIM Ma€ TEPEBAKHUI BIUIMB HA YIICHIB
rpynmy [1, c. 440]. Yxe B miit nedinimii 3aK1aeHO IesKi XapaKTEPUCTHKHU JIEPChKUX IKOCTEH,
TakKi sIK CTATYCHICTb, 3/IaTHICTh J0 MPUUHATTS PillICHb, OPTaHi3aTOPChKi 3/110HOCTI, BIUIMBOBICTh
torio. Jlo bOro mnepeniky iHII JOCTITHUKA JOIAa0Th TaKl JiASPChKI AKOCTI SK:

- BPO/DKCHE MIParHeHHs BeCTH 3a cO0010, MOTHBAILIIS MTEPIIOCTi, BIUIMBOBICTh, 3aHYPEHICTh
1 3aKOXaHICTh Yy CBOI CIIpaBy, KOMIIETCHTHICTh 1 KPEATHBHICTb, ICHXOJIOTIYHA HAIHHICTD,
aJICKBaTHa CaMOOIIIHKA 1 caMoperyJsiis, camoBnockonaneHus (B.O. Tarenko) [2];

- 0i3HeC-0CBIYCHICTh, KOHIIENITYaJdbHI 34iI0HOCTI (TBOpYM, BWHAXIUIMBUH IHTEIIEKT),
MOTIepeTHIN  JOCBiA, SKICTh Cy/MKEHHS (yXBaJeHHS MIBHIKUAX 1 MPaBUIBHHUX pilleHb 32
HEJI0CTaTHROI 1H(OopMaIlii), BMiHHS MMPAIFOBATH 3 JIOJIbMH (3alliIKaBUTH X, IOBECTH 3a COOOIO Ta
naty Haroxy iM poskpurtucs i iH.) (€.1. XogakiBeskuit) [3];

- EMOLIIMHUN 1HTEJNEKT, eMMaTisi, YCBIAOMJICHHs, BMIHHS YIPAaBIsATH yBaroro, KPUTUYHE
MUCIICHHS 1 BMIHHS 3HAXOJUTH HECTAHIAPTHI PIICHHS, KOOTIEPATHBHICTh, BMIHHS PO3B’A3yBaTH
HECTaHJapTHI 3a/1a4i B KOOMepallii, 3[aTHICTh yYUTHUCS, BUOMPATH BIIACHI CTpATETii 111 HABYaHHS,
JOMUTIUBICTG 1 parHeHHs 10 po3BUTKy (T.M. €pmaxk) [4];

- YIEBHEHICTb B 001, HasBHICTh BOJbOBUX SIKOCTEH, MPAarHeHHs /10 CAMOCTBEPAKEHHS Ta
caMmopeainizaiii, BIUIMB Ha IHIIUX, OpHUTIHAIbHE, TBOpPYE MHCIEHHS, KOMYHIKAaTHBHI Ta
Oprasi3aTopchki 3H10HOCTI, YMIHHA TNpPUAMATH TpPaBHIbHE PINIEHHS Y Henepen0aueHux
CUTYalisIX, TOTOBHICTh OpaTH Ha cede B1AMOBIAAIBHICTS [ 1] ToI0.

[lefi mepenik [OMOBHIOIOTH Yy CBOEMY JOpPOOKY IHII JOCTHIAHUKH, TOX MOXKHA
CTBEpPKYBATH, 110 BiH HE € BUYEPITHUM 1 ocTaTOUHUM. [IpoTe Bcl HAYKOBIII CXOJATHCS HA TOMY,
110 JIiiep Mae OyTH 3JaTHUM JI0 IIUPOKOT KOMYHIKaIlil, BMITH OpraHi30BYBaTH CHIIbHY JisUIbHICT
YWICHIB CBOEI IPpynu 1 OYTH IIJIECIPSIMOBAHOI, MOTMBOBAHOK OCOOHMCTICTIO. OTXKE, OJHUMHU 3
HalBaXJIMBIIIUX JJIEPCBKUX XapaKTEPUCTHK MIJUIITKIB € KOMYHIKaTHBHI Ta OPraHi3aTOpPChKi
3110HOCTI Ta MOTHBAliS JOCSATHEHb, SIKI BapTO LiIecnpsMoBaHO (opMmyBaTH W poO3BHUBATU
HIKUTBHUM TICHXO0JIoraM Ta menaroraMm. lLle oOyMoBiIO€ JOLUIBHICTH PO3POOKH TPEHIHTOBOL
nporpamu (OpMYBaHHS JIIJIEPCHKUX SKOCTEW y MiATITKIB, siIka O MICTHIIa TakOX 1 3aHATTS,
CIpsMOBAaHI HA TIJBUIIEHHS MOTHBALlli JIOCATHEHHS, pO3BUTOK KOMYHIKaTHBHUX 1
OpraHi3aTOPCHKUX 3MI0HOCTEH.

KommiekcHICTh BUpIlIEHHS MOCTAaBIECHUX 3aBJaHb 3YMOBIIOETHCS JIOTIKOIO MPOrpamMu y
LIJIOMY: CTBOPEHHS INCUXOJIOIIYHO KOM(OPTHHUX YMOB JUIsl HIUIITKIB — YYaCHHUKIB TPEHIHTY;
PO3MIUPEHHS PiBHS 1XHBOI MOIH(OPMOBAHOCTI 3 MUTAHHS JIAEPCTBA; aKTyalli3alis 0COOMCTOro
JIOCBITy Ta CTaBJCHHS JI0 TEMH JIiIepCTBa; (hOpMYBaHHS BIACHOI MOJIENII aKTUBHOI MOBEIIHKH B
CYCHUIBCTBI; 3aKPIIIEHHs] OTPUMAHMX 3HaHb Ta JOCBIY IIJSIXOM 3aCTOCYBAaHHS Ha MPAKTHUILI.

CTpyKTypa KOKHOTO 3aHATTS € YCTaJeHOIO: BCTYIHA, OCHOBHA, 3aKJIOYHA YacTUHA,
MIpeICTaBJIeH] IEBHUM 3MICTOM, JIOT1UHO MOB’s13aH1 M3k c00010. Tak, Ko’KHa 3yCTpid MOYNHAETHCA
3 BCTYyNly IICHXOJiora Ta BIpaB Ha 3HailomcTBO. Lle cmpusie ocobucTomy IiIENOKIagaHHIO,
CTBOPEHHIO KOM(OPTHOT aTMOC(epH, HAAITYBAaHHIO YYaCHUKIB Ha poOoTy. OCHOBHA YacTHHA
TPEHIHTOBUX 3aHATh BKIJIIOYAae B cebe iHpOpMaliiHI MOBIIOMICHHS 3 TEMH, MO3KOBHH IITYpM,
POJILOBI IrpH, OOrOBOPEHHS CUTYallil, CHpSIMOBaH1 Ha pO3LUIMPEHHS pi1BHSI 1HHOPMOBAHOCTI 3 TEMU
JiiepcTBa, pobOTy y rpymnax, MajllOHOK, CTBOPEHHs KOJIaXy, IPYNOBI JUCKYCii, KOMyHIKaTHBHI
BIIPaBU, pYXaHKU. 3aKilOYHAa YacTHHA 3aHATh IHpelcTaBieHa BhpaBoio «Peduekcisy 1
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BHKOPHUCTOBYETHCS I MIOUTTS MIJCYMKIB POOOTH Ha TPEHIHTOBOMY 3aHSTTI, YCBIJIOMJICHHS
OTPUMAaHUX 3HaHb Ta MOXJIMBOCTEH X BUKOPUCTAHHS B MOAAJIBIIOMY JKUTTI.

Cdepamu KOpEKIIMHOTO BIUIMBY € HABUYKH JIiJIEPChKOI MOBEIIHKH, OPTraHi3aTOPChKi Ta
KOMYHIKaTHBHI 310HOCTI MiJIITKIB 1 MOTHBaIiiiHa cepa (a came - MOTHBAIllA JOCATHEHb Y
MIUTITKIB).

[{imp0oBa ayIMTOPIis 3aCTOCYBAHHS TPEHIHTOBO1 IporpaMu — mitiTku 13-15 poxis.

Merta nporpamu: GopMyBaHHS Ta PO3BUTOK JiAEPCHKUX SIKOCTEH Y IMiJUTITKIB.

3aBaHHs IPOrPaMHU:

- PO3BUTOK B Y4YHIB KOMYHIKaTUBHUX Ta OPraHi3aTOPChKUX 3/11OHOCTEI;

- (hopmyJTrOBaHHS JTiIEPCHKOT METH;

- HABUMTHCS TpUHoMaMm, METOAaM MNpHUAOaHHS aBTOPUTETY B KOJIeKTHBI. Po3BuBaTH
HaBHWYKH JIiIepa;

- HaOyTTS HABUYOK IUIAHYBAHHS i IPOTHO3YBAaHHS BIACHUX JIOCATHEHD;

- (hopMyBaHHS YSBICHHS PO MOKIIMBI KPOKH IIIOJI0 peati3allii MeTH.

4. 3aranmpHa KUJIBKICTB 3yCTpiden: 5.

5. TpuBaiicts ogHOTrO 3aHATTS: 40 XBUIHH.

6. Hacrora mpoBeieHHs 3aHATh: 2 pa3y HA THK/ICHb.

7. TlporHo30BaHWI pe3yibTaT: y pe3yJabTaTl 3acTOCYBAaHHS IPOrpaMH IIIAHYETHCS
PO3BHBATH Ta BIOCKOHAITIOBATH JIiIEPCHKi, OPraHi3aTOpChKi, KOMYHIKaTHBHI BMiHHS Ta HABHUKH,
MiBUIIMTA MOTHUBAIIIIO JOCSATHEHD Y MiJTITKIB.

Jnist BUMiproBaHHsST €(EKTHBHOCTI 3aCTOCYBAaHHS TPEHIHTOBOi MPOTpaMH MOXYTh OyTH
3aCTOCOBaHI HACTYMHI METOJUKH: METOAMKA JIarHOCTUKU OCOOMCTOCTI HA MOTHUBAIIIIO JI0 YCIIXY
T. Enepca — 1i1st BUBYEHHS MOTHBAIIIl JOCSITHEHHS YCHIXY y MUTITKIB; MeToauKa «/liarHocTrka
nigepcebkux 3ai0HoCcTe» €. JXKapikoBa, €. KpymenbHUIIBKOTO — J03BOJISE OLIHUTH 3aTHICTH
HiTITKIB OyTH Nigepamu; MeToanka «OLiHKa KOMyHIKATUBHUX 1 OPraHi3aTOPChKUX CXMIIBHOCTEH
— KOC» B.B. Cunsiscekoro, b.0. @egopuiinna — OIiHIOE piBEeHb PO3BUTKY KOMYHIKATUBHUX Ta
OpraHi3aTOPChKUX CXMJIBHOCTEH, 1110 MPOSBISAIOTHCSA B PI3HUX cepax AISUIBHOCTI, MOBEIIHKH Ta
MI’)KOCOOHMCTICHOTO CHIJIKYBaHHS.

TemaTtuka 3aHATh TPEHIHTOBOI Mporpamu (OpMyBaHHS JiJIEPCHKUX SIKOCTEH y MiUTITKIB
Mo>ke OyTH HACTYITHOIO:

- 3aHaTTsa 1 «Jligep B MeHi». Meta — pO3KpPUTH OCOOMCTICHMI MOTEHIIaJl yYaCHUKIB
rpynu; GopMyBaTH YSIBIEHHS MPO JiJI€PCTBO, YCBITOMIIEHHS 1 IPOSIB CBOIX CUIIBHUX CTOPIH; 1aTH
MO>KJIUBICTh YYACHUKAM TPEHIHTY IPOSBUTHU J11EPCHKI SKOCTI;

- 3aHATTA 2 «EdexkTuBHe CNUIKyBaHHA SIK 3allOpyKa yCHiXy Jijepa». Mera — pO3KpUTH
MOHATTS e(EeKTUBHE CHUIKYBAHHS, pPO3BMBaTH HaBUYKHM BepOaJlbHOrO Ta HEBepOaIbHOTO
CIUJIKYBaHHs, CIIPUSATH I'PYNOBiH B3aEMOT;

- 3aHATTA 3 «HaBHuKkyM TUTaHyBaHHS SIK 3aIOpyKa ycImixy». MeTa —103HaiOMHUTH YYHIB 3
TexHikor0o SMART-11111, COpUATH PO3BUTKY HaBUYOK IJIaHYBaHHS, NO3HAMOMUTH 3 TPUHIIUIIAMU
TaliM-MEHEDKMEHTY SIK 3ac00y MIJBUIIEHHS 0COOUCTOI €()eKTUBHOCTI;

- 3aHaTTi 4 «Jligep maitbyTHboro». Meta — cipusTH YCBIAOMIICHHIO HiAJIITKAMUA YECHOT
CY4aCHOTO MOJIOJIIKHOTO JIijIepa, B3a€EMO3B’SI3Ky MK CAMOPO3BUTKOM MiITITKa-Jiziepa Ta Horo
JOCSITHEHHSIMH, MOTHBYBATH JIO TTOAAJIBIINX KUTTEBHUX JIOCSTHEHD,

- 3aHATTa 5 «Hamri gocsrHeHHs». MeTa — CIpUsATH y3arajJbHEHHIO HAOyTOro JI0CBiNy Ta
BUKOPHUCTAHHS HOTO y MPAKTHULIl, YCBIJOMJIEHHIO MiITIITKAMHU BJIACHUX JOCSATHEHD 3a Yyac poOOTH
Ha TPEHIHT'Y, MOTUBYBAaTH YYaCHUKIB JI0 MOJAIBIINX KUTTEBUX JOCATHEHb.

3aBnaHHs, irpH, BIpaBU TOOUPAIOTHCS BiIMOBIIHO 10 TEMATUKH 3aHATh. Hamani mporpama
MOke OyTH pO3LIMpeHa 1 JONOBHEHA IHIIMMHU 3aHATTSAMH y MeXaxX BH3HaueHHX cdep
KOPEKIIIHHOTO BIUIMBY, a TaKOX CYNPOBOJDKYBATHCH IHIIMMH BHUXOBHHMH 3aXOJaMH CXOXKOI
TEeMaTUKHU (3ycTpiyi, Oeciiu, Kpyrii CTOJIH, Neperisa i o0roBopeHHs (iabMiB 1 BiJI€O, Y4acTh y
MPOEKTaX TOIIIO).
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BUCHOBKHA

Takum YMHOM, HaMU TIPOBEJICHO CTUCIIHMIA aHalli3 HAYKOBOTO IOPOOKY 3 MHUTaHb JIiJIepCTBA
Ta JIEPChKHUX AKOCTEH. IJI1 cyduacHOTo coliyMy AyKe Ba)KIMBO BUXOBYBAaTH MOJIOAMX JiJEpiB,
3IaTHHX JI0 CAMOCTIMHOCTI 1 HE3aJIE)KHOCTI Y IPUHHSATTI pillieHb, MOTHBOBAHMX JIO camopeatizaii
1 CaMOPO3BHTKY, SICKPABHX 1 1HILIaTUBHUX, aBTOPUTETHHX 1 BIVIMBOBHUX ocobucrocteil. Came ToMy
I BUXOBHA pO0OTa Ma€ MPOBOJUTHCH Ha MOCTIHHUX 3acajax y MpoIleci MKUTbHOTO HaBYaHHS, i
0COOJIMBOI  aKTYaJIbHOCTI BOHAa Ha0yBae B TMIUIITKOBOMY Billl, KOJM MUTaHHSI MO0
CaMOCTBEP/PKCHHsI, aBTOPUTETY, BU3HAHHS 1 TIOBaru B Mi>KOCOOMCTICHOMY CITUJIKYBaHHI1 BUXOJISTh
Ui MoJIonoi JoIuMHM Ha mepmui 1wuiaH. Cepel BENMKOI KUTBKOCTI JIAEPCHKUX SIKOCTEH
HaWBaXJIMBIIIMMH € KOMYHIKQTUBHI Ta OPraHi3aTOPChKi 3/II0HOCTI Ta MOTHBAIIisl JOCATHEHb, SKi
BapTO LIECHPSIMOBAHO (popMyBaTH i pO3BMBATH MIKUIBHUM IICHXOJIOTaM Ta megaroram. I3 miero
METOI0 MOKe OYTH BHKOPHCTaHA 3alpOINIOHOBaHA HAMH TPEHIHIOBa mporpama (GpopMyBaHHS
TMAEPChKHUX SKOCTEH Y MiITKIB, sika O MiCTHIA TaKOX 1 3aHATTS, CIPSIMOBAHI HA ITiIBULICHHS
MOTHBAIII] TIOCATHEHHS, PO3BUTOK KOMYHIKAaTUBHHX 1 OPraHi3aTopchKux 31ai10H0cTei. [lapanensHo
3 TPOTPaMoOI0 MEAaroraMi MOXKYTh OYTH BHUKOPHCTAaHI ¥ iHINI BHXOBHI 3aXOAHM 3a3HAYEHOTO
CIIPSIMYBaHHSI.
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V]IK 658.512.22.011.56 (07)

KpaBuenko B.l., bornanosa JI.M., I'erbMman L.A. ([Jonbacvka Oepacasna mawiuno6yoiena
akaoemis, m. Kpamamopcok—Tepronine, Yrpaina)

BJAOCKOHAJIEHHA METOAUYHOI'O 3ABE3IIEYEHHA ITPOBEJIEHHSA
HAYKOBO-JTOCJIJTHOI MIPAKTUKH MATICTPAHTAMHU HAIIPSIMKY
KOMITI'IOTEPHI HAYKH B CYHACHHUX YMOBAX

Anomayin. Posensaoacmvca 8x#cUBaHHA THHOBAYINIHOZO MEMOOUYHO20 3abe3nedenHs 01l Npo8edeHHs
HAYK080-00CHIOHOI NPAKMUKU MASICMPAHMAMYU HANPSIMKY KOMN TOMEPHI HAYKU 8 YMOBAX 3ACMOCYSAHHAM 3AC00i6
8i00anen020 docmyny, a iHoOi i 63azani npu Gi0CYmMHOCMI 100020 KOHMAKMY MIdC CHYOCHMOM I GUKIAOAYEM.
ONUCYEMBCSL MAKEM MUN0B020 3A60AHHS HA NPAKMUK MA HABEOEHO NPUKIAO 1020 3ACMOCY8AHHSL.

Abstract. The use of innovative methodical support for conducting scientific research practice by master's
students in the direction of computer science in the conditions of using remote access tools, and sometimes even in
the absence of any contact between the student and the teacher, is considered. the layout of a typical practice task is
described and an example of its application is given.

OpHie€ro 3 33124 MATOTOBKY (haxiBIiB 3 KOMIT IOTEPHHUX TEXHOJIOTIN Ha Cy4acHOMY €Tarli €
3a0e3neyeHHs BiAMOBIAHOCTI iX BuMoraM boioHCBKOTO mpoiiecy, siki BUCYBa€e 4ac — 3JaTHICTb
CTY/ICHTIB TIPOBOJUTH HAyKOBI JOCII/DKEHHS Ta 3aCTOCOBYBATH IX pe3yJNbTaTH y MPaKTHUHIN
IISUTBHOCTI.

Cepen HalOUTBII BaXJIMBUX 3aCTOCYBaHb KOMITIOTEPHUX HayK 1 iH(OpMariitHux
TEXHOJIOTI BapTO BUAUIMTH KOMII'FOTEPH3AIII0 TiSJIBHOCTI JIOAWHU B TEXHill, Oi3Heci Ta
MEIULMHI, [0 HAWOIBIIE SICKPABO MPOSBISIETHCS B MIPOSKTYBAaHHI i CTBOPEHHI HOBHX 00'€KTIB 1
TEXHOJIOTiM IMTYYHOTO CEpeAOBHUINA, a TAKOX y KOMI'IOTEPHIM MIATPUMII TBOPUYUX MPOIECIB 1
MPOLIECIB TPUUHATTS PINICHh HA PI3HUX eTamax >KHTTEBOTO IHUKIY OO'€KTIB 1 CHCTEM, SIKi
IIPOEKTYIOTHCS a00 €KCILUTYaTyThCS.

AKTyaJpbHOIO MPOOJIEMOI0 MiATOTOBKHM CeliamicTiB s 1i€i chepu € dpopmyBaHHS Ta
PO3BHUTOK 3arajbHUX 1 MpodeciiHMX KOMIIETEHTHOCTEH, CIIPHUSIIYUX MICIs OTPUMAaHHS BUILOT
OCBITH, COLIAJbHIN CTIHKOCTI i MOOUIBHOCTI BUITYCKHUKA Ha PUHKY Mpalli, U0 J03BOJIUTH HOMY
YCIIIIHO 3/IHCHIOBATH MPOEKTYBaHHS, po3poOKy, BIPOBAIKEHHS i JOCIIIKEHHS IPOrpaMHUX
KOMIUIEKCIB, 1110 aBTOMaTU3YIOTh OOpPOOKY JaHUX y TEXHIYHMX, OpraHi3aliiHO-eKOHOMIYHUX Ta
MeIUYHHUX cucTteMax. IlocTiiiHO 3pocTatodi BUMOTH J0 CTPOKIB 1 SKOCTI BUTOTOBJICHHS HOBUX
TEXHIYHUX OO'€KTIB 1 COILIAJIbHO-EKOHOMIYHHUX CHUCTEM Ta CHCTEM MEIWYHOrO MpPU3HAYEHHS
YHEMOJJIMBIIIOIOTh iXHE IPOEKTYyBaHHS 0€3 3acTOCYBaHHS Cy4YyaCHHMX 3aco0iB HayKOBHUX
JOCTIKEHb 1 TEXHOJIOT1 aBTOMAaTU30BaHOIO MPOEKTYBaHHA. BaxiuBy poisib y 1bOMY Ipolieci
rpaloTh BUPOOHNYI IPAKTUKHU, 30KpeMa HaykoBo-1ociiana (HIT) i naykoBo-neaaroriuna (HIIIT),
ajie MeToJU4He OOIPYHTYBAHHS LIUX BUJIIB MPAKTUKHU, OCOOJIUBO JUIsl MaricTpis,Ta 1€ B yMOBax
BIJICYTHOCTI MPSIMOTO KOHTaKTY KEPiBHHKA 3 MariCTPAHTOM PO3BHHYTO IIl¢ HEIOCTAaTHBO [1 - 5].

Metoto poOOTH € BHUCBITIACHHS aIrOPUTMy Ta OCHOBHUX METOIWYHHUX ITIIXOJMIB JI0
¢dbopmyBanHs 3MicTy Ta 00’ emy HJIII.

3aBaHHs poOOTH:

- BU3HAYCHHS 110CA]T Ha TKUX MOKYTh TPAIFOBATH BUITYCKHHKH;

- po3pobOka CTPYKTYpHO — JIOTiuHOI cxemu 1 BusHadeHHs Micusg HJIIT B BigmoBimHik
HaBYaJIbHIN MpOrpaMi;

- BU3HAUEHHs KOMIIETEHIIIH 1 MPOrpaMHUX HAaBUKIB HABUAHHS, sIKI OTPUMYIOTH 3/100yBayi
BHIIOI OCBITH IiCJII 3aCBOECHHS JUCIUTLIIH;

- aBTOMAaTH3allisd mporecy (opMyBaHHA 1 BHJAYi 1HAMBITyalbHHUX 3aBJaHb LUIIXOM
po3poOku Tumosoro 3aBaanHs Ha H/II.

OCHOBHUM METOJUYHUM MIiIXOJO0M J0 PO3POOKH HABYAIBHO-METOAMYHHMX MarepiajiB
mucturniad HITT € koMneTeHTHOCHUH, SIKUH peami3yeThCsl 32 HACTYITHUM aITOPUTMOM:
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1. Bu3HavyaroThCsl mocaju, siKi MOXKe 3aiiMaTH BUITYCKHUK.

2. Bu3HauaroTbcs 3alUTH CTEUKXOJIIEPIB 10 LUX MOCA.

3. 3anmuTH CTEHKXOIICPIB Y3TOKYIOThCS 3 3araiIbHUMH Ta ()aXOBHUMH KOMIICTCHIIISIMH
HaIllOHAJLHOTO CTaHAAPTYy OCBITH.

4. Bu3Ha4al0ThCsl KOHKPETHI TeMHU, K1 OyAyTh BKIIOUEHI 10 METOJIUYHOTO KEPiBHUIITBA
JUIS IPOBEJICHHS HAYKOBO - TOCI1IHOT MPaKTHKH.

Ha punky mpami 3riHO 3amuTiB CTEHKXOJIAEpPIB BUITYCKHHKH MOXYTh IpPALIOBaTH Ha
rnocajax:

- 2131.1 - HayKoBHii CIIIBPOOITHUK (0OUYMCITIOBAIBbHI CHCTEMN);

— 2131.2 - imKeHep-A0CTiAHUK 3 KOMIT FOTEPU30BAaHUX CUCTEM, 1110 BIAMOBIIA€ ICHYIOUUM
HampsMaM — «MaricTp TEXHIYHUN» 1 «MaricTp HayKOBHI»;

—2310.2 - Bukagayd BUMOro (paxoBoro) HaBUAILHOTO 3aKJIAY.

BignosinHo bonoHchkii cuctemi o0cAr OCBITHBbO-TpodeciiiHOi mporpaMu ImiJIroTOBKH
Marictpa TexHigHoro cranoButh 90 kpeautiB ECTS, a o0car ocBiTHBO-TIpodeciiiHOT TporpamMu
Mmarictpa HaykoBoro — 120 kpeauris ECTS.

Lle no3Bosie mpeacTaBUTH CTPYKTYypHO JjoriuHe micue HIl y Burmsmi 1Box MomyrniB
(puc. 1) nepmmii 3 sKuX o0ifiMae 3aralbHO HAYKOBY IJITOTOBKY, a APYruH, Mo 0a3yeTbcs Ha
MepuoMy, creriani3oBaHy (axoBy BIAMOBITHO 10 TEMH JOCHIKEHb BUITYCKHOI MaricTepchkoi
POOOTH Ta MOKIIMBOCTI ITPOIOBKEHHSI HABYAHHS B aCHIPaHTYpPi CyMIIIaI0uu HOTO 3 TIeIarOri9HO0
nisuibHICTIO. [IpryoMy mepiuii MOAyIb SIBISIETbCS 00OB’I3KOBUM JIsl 000X BHJIIB MaricTparypu
1 JTIOCTaTHIM I MaricTpiB TeXHIYHUX. OCHOBHOIO BIJ3HAKOIO JPYroro MOMAYJS € HasBHICTh
MeJaroriyHoi CKJIal0BOi y Mpolleci HAyKOBO — JOCIIAHOI MpakTUKU. B pe3ynbTari OCBOEHHS
0a30BOro MOAYJS JAHOI JUCIMIUIIHA MaricTpu OTPUMAIOTh 3HAHHS, BMIHHS Ta HABHYKH, IO
BIJIMOBIAAIOTh 1HTErpajbHIil KOMIIETEHTHOCTI pO3B’SA3yBaTH CKJIAJHI HAyKOBO-TPAaKTUYHI
poOJIeMH y Tally3i KOMIT IOTEPHHUX HayK, IO Tepeadadae 3aCTOCYBaHHS TEOPIN Ta JOCIiHKEHHS
MeTO/iB iH(pOpMALIfHUX TEXHOJOTIN AJis 3A1CHEHHs 1HHOBalil y cdepi KOMIT I0TepHU30BaHOTO
MIPOEKTYBAHHS 1 MOJIEJIIOBaHHSI MPOLECIB B TEXHIYHUX CUCTEMaxX, CUCTEMax Oi3Hecy 1 MEAUYHUX.
Takoxx ciig BKazaTh Ha OTPUMaHHS 3arajlbHO - HAYKOBUX HABUYOK TaKHX $K 3IaTHICTb
CIUJIKYBaTHCS SIK YCHO, TakK 1 MUCbMOBO JIEPKABHOIO Ta 1HO3EMHOIO MOBaMH, 3/1aTHICTh CIIUTKYBATUCS
3 MpEACTaBHUKAMHM IHIIUX Taly3eil 3HaHb 1 BHUJIB JisSIBHOCTI — TE€XHIKH, Oi3HECy, MEIUIUHHU,
3/1aTHICTH JO0 a0CTPAaKTHOI'O MHUCIIEHHS, KpUTHYHOTO aHai3y, BMIHHS IEPEOCMUCIIUTU HasBHE Ta
CTBOPHUTH HOBE I[LTICHE 3HAHHSA - CAMOCTIITHO CTaBUTH Ta BUPIIIYBATH 3a/1a4i, BKIFOYAIOUH BIACHI
HayKOBI1 AOCHIIKEHHS. BUBUEHHS MOYIs 3aKIHUY€EThCS TU(EPEHIIIHUM 3a11KOM JIJIsl MaricTpis
TEXHIYHUX 1 3BUYAHUM — JIJIs] HAYKOBHUX.

MaricTpu HayKOBI J10JJATKOBO OTPUMYIOTh Ci1yI0ud (PaxoBi KOMIIETEHTHOCTI: 3/1aTHICTb
3aCTOCOBYBAaTH CTaTHCTUYHI, JMHaMI4HI 1 WMOBIPHICHI METOAM, METOAMU IHTEIEKTyaJbHOTO
aHaJTI3y JaHWX Ta OOYHMCIIOBAIILHOTO 1HTEIIEKTY, a TAKOXK METOIM MAaTEeMAaTHUIHOTO MOJICITIOBAHHS
JUTst OOpOOKH JJaHKX 3 METOIO ONTUMI3alii 1 TATPUMKY NPUHHATTS €EKTUBHUX PillIeHb, 31aTHICTh
110 TUTAaHYBAHHS, OpraHi3allii Ta mpoBeICHHs HAYKOBHUX JIOCIII>)KEHb 3 BUKOPUCTAHHSIM METOIB Ta
QITOPUTMIB O0YHCITIOBATILHOTO 1HTENIEKTY 1 MAIIMHHOTO HaBYaHHs. Bukonyroun 3aBaanns HITIT
MIPaKTUKAHTH OTPUMYIOTh 3[JaTHICTh PO3pPOOJIATH HaBUAIbHO-METOJUYHI MOCIOHUKHU, CAMOCTIHHO
MIPOBOJIUTH JIEKIiiHI, IPAaKTUYHI 1 JJaOOpaTopHi poOOTH 31 CTYAEHTAMH MOJIOJIIINX KYpPCiB B TOMY
YHCITi 33 JOIMTOMOTOK0 CHCTEM BijtaieHoro goctyiy Tamy Moodle. KoHTposib OTpUMaHuX 3HAHD —
nuQepeHIiiHu 3alliK, 110 BiIMOBIIa€ MPOrpaMHUM pe3yjibTaTaM HaBYaHHS.
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Monynb qUCIUILTIH
3araJbHO-0a30BOI I ATOTOBKU

Monyns HAII 3aransHo-
0a30B0] ITIArOTOBKHU
v
Monynb qUCIUILTIH
TpaeKTopii paxoBoi MiATOTOBKU

v
Monyne HATI Tpaexropii
(haxosoi miarorosku, HIIIT

Pucynok 1- CtpykrypHo — noriuna cxema HJIIT marictpary

BinnmoBigHo 10 po3MexyBaHHS (YHKIIM MOAYNIB BUAAIOTHCS 1 IHAUBIAYyaIbHE 3aBAAHHS
Ha HAayKOBO - AocaigHuibKy npaktuky 6 1 11 Kp. ECTS (180 i 330 roz.) BiamoBigHo.

Crnenudikoro y400BOro MpoleCy B Cy4acHHUX YMOBax sBJsieThesi mpoBeaenHst HJIT 3
3aCTOCYBaHHSAM 3ac00iB BiJJAJIEHOTO JOCTYIy, a 1HOAI 1 B3araji MpH BiJICYTHOCTI JHOOOTO
KOHTAKTY MK CTYJCHTOM 1 BHKJIafadeM. L{e BUKIIMKae BEIUKI TPYIHOII, Ha TOYaTKy MPAKTUKH,
0CO0JIMBO TIpH PO3POOIIi 3aBAAHHS HA MMPAKTUKY. [[J1s1 3MEHIICHHS X TPYIHOIIIIB, IIPUCKOPEHHS
Ta aBTOMaTu3auii mporecy ¢opMyBaHHS 1 BUJadl IHAUBIAyadbHUX 3aBJaHb CTBOPEHO MakKeT
THUIIOBOTO 3aBJaHHS, AJITOPUTM 1 TIPUKIIA]] HOTO 3aIlIOBHEHHS, parMeHTH SIKUX ITOKa3aHi Ha puC.2
13

AJI'OPUTM ®OPMVYBAHHS IHAUBIAYAJIBHOTI'O 3ABJIAHHS TA BE/IEHHA
HMOAEHHUKA ITPAKTUKU

1.KoxHuil mnpakTUKAHT Y3rOJKye 31 CBOIM HAayKOBHUM KEpPIBHUKOM TEMY MaricTepchKoi
BUITYCKHOIO pOOOTH. SIKa 1 SIBJIAE€THCS TEMOIO HAYKOBO-/10CIIIIHOT TpakTUKU. L{s Tema 3anucyerbest
y  PEKBI3HT "Tema  poGotu". Haui, Ha  0Oasi TUIIOBOI'O 3aBAaHHS
npaktukaiT ¢opmye CYI'YBO ITHAUBIAYAJIBHE 3aBnanHs sike 1 BUKOHYETHCS 3TIAHO 3
IUTAaHOM. 3aBJIaHHsS BI3y€ThCS HAYKOBHM KEpPIBHUKOM 1 MIJIMUCYEThCS KEPIBHUKOM HAyKOBO-
JOCTIAHOI MPAaKTUKU Ta 3aTBEPIKYEThCS 3aBIIyIOUMM Kadenporo. 3aBAaHHS PO3MIILIAETHCS Ha
JIpyroMy JIMCTI 3BITY.

TuryneHU TMCTa 3aBIaHHS
— IHAUBIAYAJBHE 3ABJIAHHS HA HAYKOBO-JOCJIIHY ITPAKTUKY

rpymnu
(IIpizBune, iM’s1, 1O GaTbKOBI MaricTpaHTa) (mmdp rpymm)
CreniaabHocTi Nel122- «Komn 10TepHi HAYKU»
ba3a npaktuku: [J/IMA, M. Kpamaropcek Tepmin npakTuku
Tema podoru
(Tema maricTepchKoi BUITYyCKHOT poOOTH)
3BOpOTHHUI OIK TUTYJIBHOTO JIUCTA
Po3ninu 3a ¢axom
3aB/IaHHS
Buuutn - iH(oOpMaIliI0 MPO CYYaCHWH CTaH CIpaB Ta IIe HE PO3B’s3aHi
npoOJIeMH y TIPEIMETHI O0JIACTI (6cmasumu HaA36y memu pooomu) Ta
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BHUSIBUTH OCHOBHHH Oi3HEC — MPOIEC SIKUM MIJISATaE JOCITIHKEHHIO Ta
MMOJAIBIIIHA aBTOMATH3ALIl;

- TOKyMEHTOO00iIT y cdepi O13HeC — mporiecy, NEepPBICHI JOKYMEHTH
3 OIUCOM BXIJHHX 1 BUXITHUX JJAHUX, IX MPU3HAYCHHS, TUII, PO3MID;

- OCHOBHI (OpMH 3BITHOCTI TPO pPE3YIbTATH JOCTIIKEHb Yy
MpeaMeTHIN 00acTi;

- OCHOBI OpraHizaliiiHO - METOJWYHI MPUHIUIH MPOBEACHHS
nabopaTopHuX a0o0 JICKIIHHUX 3aHATH (Ha BHOIp HAYKOBOTO KEPIBHUKA)

y Bumax (JJJIMA)
[Tposect porpaM BHUIIPOOYBaHb Ta METOAUK JOCIIJKEHb, MaTEMaTHYHHX
U KPUTUYHUI METOIB, AITOPUTMIB 1 KOMIT IOTEPHUX MPOTpaM, 3aCTOCOBYBAHUX IS
aHai3 aBTOMAaTH30BaHOI OOpOOKM MJaHUX 3a memoio podomu(ecmagumu

eapianm Ha3zeu memu pooomu, abo it yacmunu)

Hamitut - pO3pOOUTH ITOCTAHOBKY 3a/1a4i 1 c(hOpMYITIOBATH METY 1 OCHOBHI
u 3aBJaHHA Yy TMpeIMeTHId o005acTi JOCHiIKeHb IO TeMi podomu
MIEPCIICKTUBHI (6cmasumu eapianm);
pIlICHHST 1JIs

- po3pobuTH MaTeMaTuuHy 1 iHopMaLiiHy MoAei 111 00poOKu

BUITYCKHOI . . . . . .
; JnaHuX 1 popMyBaHHs 3BITHOCTI 110 TEM1 podomu (6cmagumu eapiann);
MaricTepcbko
i pobotu - pO3pOOUTH aNTOPUTM 0OPOOKH BX1THOI 1 BUXITHOT iH(GOpMAIIii |
- po3pobuTH iHTEpdEiic mporpamu;
- po3poOuTH MakeT Te3 Il KoHdepeHiii abo crarti 10
CTyIeHTChKOro 30ipHuKka JIJIMA (BuMoru o myOutikariii y 30ipHHUKY 3a
MOCUJIAHHSAM
http://www.dgma.donetsk.ua/science_public/stud_vesnik/Trebovanija.p
df)
- PO3pOOUTH TIJIaH — KOHCTIEKT MPOBEICHHS JTA00paTOPHOTO a0
TIEKUIHHOTO 3aHATTS
3aBlaHHs KepiBHuk
BUIAB MIPaKTUKU: / /

(ITigrnuc, mocana, I1IB)

PI/ICYHOK 2— chal"MeHT MaKeTy TUIIOBOI'O 3aBAaHHA

IHAUBIAYAJIBHE 3ABJAHHSI HA HAYKOBO-AOCJIIIHY TIPAKTUKY
Ilerpenko Ilerpy IlerpoBTUuy rpynu  KH-19-13mH

(Tpi3Buute, iM’s1, 110 6aTLKOBI MaricTpanTa) (mmp rpymm)

CneniaabHocti Nol122- «Komm ' 10TepHi HAYKU»
Bba3za npaxkruku: I/IMA, M. Kpamatopcek Ctpokn nmpaktuku 06.01.2020 mol 3.03.2020
Tema podoTm JocnikeHHs MeTofdiB, Mojened Ta iHGOpMaIliiHUX TEXHOJIOTIH

aBTOMATH3AIlli PO3PaXYHKIB 3apO0ITHOI IUIATH Y MEIMYHMX 3aKJIaJiax
(Tema maricTepchKoi BUITYyCKHOT poOOTH)

Po3ninu 3a paxom
3aB/IaHHA
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Busuutu

npobiemMu y TpeAMETHIH oO0macTi po3paxyHKIB 3apoOiTHOI TIaTH Yy
MEeIMYHUX 3aKJIa/1aX Ta BUSBUTH OCHOBHUM Oi3HEC

- iH(dopMaIliio PO Cy4acHUH CTaH CIpaB Ta e HE PO3B’s3aHl

- TOKyMEHTOO00iIT y cdepi Oi13HeC — mpoliecy, NEepPBICHI JOKYMEHTH
3 OMKUCOM BXIJTHUX 1 BUXIIHUX JaHUX, iX IPU3HAYCHHS, TUII, PO3MID;

- MeTO11 300py 1 00POOKH BX1AHUX, MPOMIKHUX 1 BUX1THUX JTAHUX
y chepi 6i3HEC — TIpOIIECY;

- ICHy[HO4Yl TIIporpaMu Ta METOJIUKH JOCHIDKEHb Yy cdepi
aBTOMAaTH3allii pO3paxyHKiB 3apo0iTHOT IJIATH Y METUYHUX 3aKJIafax;

- MaTeMaTU4HI MOJEN 1 METOAM, IO 3aCTOCOBYIOTHCS IIPH
BUKOHAHHI JIOCH/DKEHb B cepi po3paxyHKIB 3apoOiTHOI TuiaTh y
MEIUYHUX 3aKIafax,

- iHopmariiHi MOJIeNi, AITOPUTMH Ta KOMIT FOTEPHI IIPOrpamH,
10 3aCTOCOBYIOTHCSI MIPU MOJICIIOBAaHHI O13HEC MPOLIECiB y MpeIMeTHIN
o0acTi po3paxyHKiB 3apo0ITHOT TIaTH

IIposect
U KPUTHYHUHN
aHai3

porpaM BHIIPOOYBaHb Ta METOAMK JOCITIJKEHb, MATEMaTHYHUX
METO/IB, AITOPUTMIB 1 KOMIT'IOTEpHUX MPOrpaM, 3aCTOCOBYBAHUX IS
aBTOMATHU30BAaHOT OOPOOKHU JAaHUX MPU pO3paxyHKax 3apoOITHOT IIaTH y
MEIMYHUX 3aKjIafax

Hamitut
u
MIEPCIICKTUBHI
pIlICHHST 1JIs
BUITYCKHOI
MaricTepcbko
i pobotu

- pO3pOOUTH ITOCTAHOBKY 3a/1a4i 1 c(hOpMyYITIOBATH METY 1 OCHOBHI
3aBJaHHA y MpeAMETHIM o0jacTi AOCHIIKEHb MO TeMi pPO3pPaxyHKIiB
3apoOITHOT IJIATH Y MEIUYHUX 3aKiajiaxX;

- po3pobuTH MaTeMaTHuHy 1 iHOpMaLiifHy MoeNi st 00poOKH
JaHuX 1 popMyBaHHS 3BITHOCTI 10 TEMI PO3paxyHKIB 3apoOITHOI IJIaTH y
MEIMYHUX 3aKIa1ax

- - po3po0uTH 1HTEpPEIiC porpamu;

- po3pobutu MakeT Te3 s KoHpepeHuii abo cTarTi 10
cTyneHTcbkoro 30ipuuka JJJIMA (Bumoru 1o myOsikaiiil y 30ipHUKY 3a
MTOCUJIAHHSAM
http://www.dgma.donetsk.ua/science_public/stud_vesnik/Trebovanija.p
df)

- pO3pOOUTH TIJIaH — KOHCTIEKT MPOBEICHHS JTA0OPaTOPHOTO a0
JEKUIHHOTO 3aHATTSI.

Pucynox 3 — @parmMeHT aBTOMaTH30BaHO cpopmoBaHoro 3aBaanHs Ha H/III 3a Tremoro
BUITYCKHOI Marictepchkoi podboTu «JlociiikeHHs: MeTo11B, Moiesiel Ta iHpopMaIitHuX
TEXHOJIOT1{ aBTOMaTH3allii po3paxyHKiB 3apo0iTHOI MJIATH Y MEAMYHUX 3aKJIa1ax»

BinmoBigHO 10 TepMiHY MPaKTUKH 1 3MICTY 1HAMBIAYaJIbHOTO 3aBJaHHS CKJIQNA€ThCS 1
3aHOCUThCS Yy «lllo/IeHHUK TIPAaKTHKWY KaJCHIApHHUHA TuTaH-rpadik il TpoXoHKeHHS, pparMeHT
SIKOTO Pa30oM 3 MPUKIIAJOM 3allOBHEHHS MMOKa3aHo Ha puc. 4.
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Kanennapuuii rpagik npoxo/sKeHHs MPAKTUKH

TwKHI TPOXOHKEHHS IPAKTUKU BinmiTku
Ne Ha3su pobit 1 5 3 4 5 1po
3/m BUKOHAHHS
1 2 3 4 5 6 7 8
1 Yrouneto 06.01 Bux.

3MICT pobOTH

Pucynok 4 — Kanengapuuii rpadik Ta mpuKiiaj HOro 3alilOBHEHHS

BUCHOBKH
TakuM YMHOM METOAMYHO OOIPYHTOBAHI MPAKTUKH € CKJIAQJAOBUMH YaCTMHAMHU

HABYAJILHOTO TPOIIECY W CIPSMOBAHI Ha 3aKpIIJICHHS ¥ MOTIMOJNICHHS 3HAHb, YMiHb HABWKIB, 1
npuiioMiB poOOTH, OTPUMAHUX CTYAEHTaMH B TIpOLIECI HAaBYAaHHS, a TaKOX TNPHIOAHHSI
npodeCifHIX HaBHYOK KOJIEKTUBHOI poOOTH, HEOOXiTHHUX (haxXiBIEBi 3 KOMIT IOTEPHUX HAYK MPH
MpaleBlalTyBaHHI B HAYKOBO-AOCIIIHY a00 y4OOBYy Oprasizailito, a HasBHICTb y METOJAMYHOMY
3abe3neuenHi H/II1 TumoBoro 3aBmaHHS Ha MPAaKTHKY JO3BOJSIE MaricTpaHTaM CKJIACTH HOTO
aBTOMaTH30BaHO. OCTaHHE J1a€ MOJMIJIMBICTh MPAKTUKAHTY TOYHILIE 3pO3YMITH, 110 KOHKPETHO
noTpiOHO POOUTH Ha KOKHOMY €Tarli IPaKTUKH.

Ilomaneme HaIIpaBJICHHSA ,Z[OCJ'Ii,I[)I(CHB Bi,I[HpaI_II-OBaHHH MCTOANMYHO BMOTHBOBAaHHX TEM

BUITYCKHUX MaricTepchbKux poOoT.

[1]
(2]

(3]

[4]

(5]

CIIMCOK IIOCUJIAHb
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YJIK 378-057.86

Ky3unenoB F0.M. (Hayionanvrnui mexuiunuu ynisepcumem Ykpainu « Kuiscokutl nonimexniunui
incmumym imeni leops Cikopcbko2o»)

CYYACHA OCBITA B PEAJIIAX CbOI'OAEHHA

AHoTauis. Hagedenuti ananiz Hedonikie 8 nio2omosyi gaxieyie mexuiunux 3axiadie suwoi oceimu Yrpainu
i 3anponoHO8aHi peKomeHOayii no ix YCyHeHHIo Oisi 8IOPOOJCeHHs YKpaiHu K 8UCOKOPO3GUHEHOL IHOYCMPIANbHO-
azpapmoi oeparcasu Ha ceimoeomy npoCcmopi.

Abstract. The analysis of shortcomings in the training of specialists of technical institutions of higher
education of Ukraine and proposed recommendations for their elimination for the revival of Ukraine as a highly
developed industrial and agricultural state in the world space is given.

IMocTaHoBKa MpodIeMH

Jlerpanaitis CUCTEMH BUILIOT TEXHIYHOT OCBITU B YKpaiHi TICHO MOB’s13aHa 3 PO3PHUBOM MiXkK
TEOPIEI0 1 MPAKTUKOIO, KW BCe OUIbIIE MOCHIIOETHCS (J1a0OpaTOPHHUX 3aHATH 1 MPAKTHK Ha
Cy4acHOMY O0JIaJJHaHHI 1 MAMPUEMCTBAX 3a CHEIIaAIbHICTIO MPAKTUYHO HeMae) [2].

Cucrema mepenadi 3HaHb 1 MIATOTOBKH CIEIIATICTIB I HAPOJHOTO TOCIIOIApCTBa
CIIOTBOPEHA, 1110 Bce OUIBIIIE MIIITOBXYE MOJIOY TeHepallito MaiiOyTHbOI eniTi YKpaiHu IIyKaTu
peaiizalito cBoiX 3A10HOCTEH B IHIIMX MPOBITHUX KpaiHax.

3 HOBMM 3aKOHOM TIPO OCBITY HE BiIJANISETHCA, @ HAOIIIKAETHCA CUCTEMHA KpU3a Y BHUIIIH
OCBITI, SIKy HEOOXIHO MOAONATH, II00 3po0uTH YKpaiHy BHCOKOPO3BHHEHOIO 1HIYCTpialbHO-
arpapHOIO JepkKaBoIo sIK Ha €BPOMNEHCHKOMY, TaK 1 Ha CBITOBOMY IIPOCTOPI.

Meta podoTu

3anponoHoBaTH HAYKOBHI MiAXiM, 110 3a0e3neuye IHHOBAIIIHII TPOPHUB, OCTYIIAT SIKOTO
— Big kuBoi [Ipupoau 10 CTBOpPEHHS aHTPOIIOTEHHUX CHUCTEM, N0 SKHX HAJIEXKaTh CTATHYHI Ta
JUHAMIYHI MaIllUHHI, eNeKTpuyHi, OyniBenbHi TexHiuHi cuctemMu (TC) 3aBAsSKU IHTENEKTY
JlronuHu, 1m0 3a1eKIapoBaHo y GUTOCOPCHKHX 1AesIX Ta mpopoITBi akaa. Bepuaacekoro B.1.: «3
MOSIBOIO HallIii Mi1aHeTi 06/1apoBaHOr0 pO3yMOM >KHMBOI ICTOTH IUIaHETa EPETBOPIOETHCS HA HOBY
craaito cBoei ictopii. biocdepa meperBoproeTsess Ha HoOochepy (chepy po3ymy)... Mu nuire
MIOYMHAEMO CTBOPIOBATH HE3J0JAHHY Millb HAYKOBOI JyMKH, HalOuIbI01 TBOpUoi cuin Homo
Sapiens, ar0AChKOI BITbHOT 0COOMCTOCTI, HAHOLIBIIIOT0 HaM BiZJOMOTO MPOSBH i KOCMIYHOI CHITH,
L[APCTBO SKOT MONEepeay».

OcHoBHMIiI MaTepian

PaHo uu mi3HO KOXKHA JIOAMHA 3aMHUCIIOETHCS HAJ MalOyTHIM: JIJ1s ce0e, STk 0COOMCTOCTI,
JUTSI CBOET pOJIMHU, JIJIsl CBOET KpaiHH, JUIsl BCHOTO JTt0/IcTBA. KOKHA JIF0IMHA TIEPEOCMHUCITIOE TTO/I1,
K1 BIOyNUCs B CBIiTI 1 B YKpaiHi 3 KiHII 80-X poKiB MUHYJIOTO CTOJITTA 1, 0COOIMBO, IPU pO3MaIi
CPCP, xonu B kpaiHi OyB oOpaHMil Kypc Ha JEIHAYCTpiaji3aliio 1 3HUIIEHHS POMMCIOBOIO
noreHuiany. IlpeacTaBHUKIB MPOrpEeCUBHOI TEXHIUHOI 1HTENEKTYaJIbHOI €JIITH B MEpILy Yepry
LIKaBUTh HE BIpTyaJibHA, a 00’€KTHBHA MaTepiajbHa PEabHICTh 3 OCMHCIEHHSM MpoOIeM 1
MPUYMHO-HACTIIKOBUX 3B’S3KiB, sKi 0€3MOcCepeHbO BIUIMBAIOTH HAa TMPOIBITAHHA Ta
Onaromoyq4si yKpaiHCbKOTO HapoIy.

VYkpaiHa TIOBHHHAa BIJPOAWUTHUCS SK CyBEpEeHHa BHCOKOPO3BHHEHa IHAYCTpiaJibHO-
arpapHa jiep:;kaBa y BUTJISIII OKTaenpa (puc.l), MimHa sk anmas (371iBa) 1 mpuBabvBa K iaMaHT
(cmipaBa) 3 6araTbMa SICKpaBUM IpaHsIMH [8,9].

3HeBa)KJIMBE CTABJICHHS B HAaBYAJIbHOMY MpOIleci TEXHIYHUX 3aK1a/iB BuIloi ocBity (3BO)
70 BepcTaToOynyBaHHA-CEPLEBUHH MAIIMHOOYIYBaHHS IOB’S3aHO 3 JCiHIycTpiaji3ali€ro,
PO3M0YATOI0 B KIHI[I MUHYJIOTO CTOMITTS [2,3].

IIle B kiHui 80-X POKIB MHHYJIOTO CTOJITTS BepcTaToOynyBaHHS B YKpaiHi Oyno Ha
migitomi [3]. B Toii yac Ykpaina mana 16 mirounx BepcTaToOymiBHUX 3aBOJIIB, 3aiiMaiia JApyre
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Mmiciie B CPCP micnst Pociticbkoi ¢eaepariii mo BUpoOHUIITBY 1 pearizaiii BepcratiB ( 3 HUX 6 —
TOKapHUX, 4 — ¢pe3epHux, 2 — nuTiyBaIbHUX, 2 — arperatHux, 1 —paaiaibHO-CBEPUTHIIBHHUX 1
aJIMa3HO-PO3TOUYBaIbHUX, 1 — 3y0000p00HUX) 1 Oyia JIigepoM 1Mo KiJTbKOCTI BHHAXO/IIB Ta THIIINX
inHoBamid. Kpim toro, cydacHi Bepcratu 3 YUIIK BUroTOBIISIIMCS 1O MiHICTEPCTBY aBialliiiHOI
npomucnoBocti (KuiBcbkuii 3aBox iM. Aptema, 3anopizeke BO «Motop Ciup). B 1i poku B
VYkpaiHi BUTOTOBIISIIOCS B Pik MOHAJ 37 THUC. BEPCTATIB, K1 YCHIIIHO PEaTi30BYBaIUCS HE TUTBKH
B mexax CPCP, ane kpain €Bponu, A3zii, Amepuku i Appuku. 3a cranom Ha 2007 p. B Ykpaini
Oyno BurotosieHo MeHi Hixk 500 BepctaTis, B 2011 p. He O6inbire 100, a cbOroaH1 OJUHUIIL.

JIyXOBHICTB
A N

Hamjonaneue
o . HagbaHHA
MopansHuit

paxrop ’ ‘ 3
/ Bupobuuuteo N\ B Conjantza chepa

, MOCHyT
MEZHIKHA 1 CIOPT

Ocsira D
1 KyIBTYpa

R

Mareplaneuuit
axctop

Brnaga (xoHcTHTYLLA, bl0gXeT)

Puc.1. 'eomerpuunuii 06pa3 BHCOKOPO3BUHEHOT iHAYCTPiaIbHO- arpapH01 VYkpainu

be3 aprymenTariii Oyno JiKBiIOBaHO Psij 3aBOJIIB, B TOMY YHCIi 1HCTPYMEHTAJIbHUX, 1
KOHCTPYKTOPCBKUX OIOpO, 30KpeMa CreliajibHe KOHCTPYKTOPChKE OIOpO 0araTOIMUHACITHHUX
aBTomariB (CKBBA) 1 BcecBiTHbO Bimomuii KuiBchkuii 3aBon BepcraTiB-aBTOMaTiB (BAT
«BepkoH»), SKHI TNPOCIABUBCS BUIIYCKOM TamMH (BI HAJUIETKUX O HAJBAKKHUX)
OaraTomMUHAETFHUX TOKAPHUX aBTOMATIB Ta HAIiBaBTOMATIB 1 Ha ix 0a3i aBTOMATUYHUX JiHIMH,
10 [0 MOKa3HUKaM HaJ1iHOCTI, POJYKTUBHOCTI, TOYHOCTI HE MOCTyHAJINCS IPOBIAHUM (pipMam
CBITY 1 ekcriopTyBaiucs 6iu3bko B 40 kpaiH, cepen akux Oararo B Snonito. [Tpunununm coro
TISUTBHICTD JKuromMupcekuit 3aBOJL OaraToNUHAETIbHIX TOKAapHUX aBTOMATIB
(BepcraryniBepcanmain), Jlyrancekuit 1 JIbBiBcbkM (pe3epHHX BepcTariB, «XapBecT» 1
arperatHux BepcrariB (M. XapkiB), BAT «beBepc» TOKapHO-PEBOJIBBEPHHX BEpCTATIB (M.
bepauuiB), BepcraroOymiBHUIN 3aBOA iM. 23 JKOBTHS 1O BHPOOHHUITBY OJHOIIMUHAECIHEHUX
TOKapHHUX aBTOMaTiB (M. Memnitonons), Kopcynb-1lleBueHkiBCbKMI 3aBOJ] 3yOOPI3HUX BEpPCTaTiB
(Uepkacpka oOnacth) Ta iHmi. [lepedmumm 10 oaMHUYHOrO 1 ApiOGHOCEPIHHOIO BUPOOHUIITBA
«midseper» (M. JIyoun), KpamaTopcbkuii 3aBoJ1 BaXKoro MamMHooyayBanHs, Oiecbkuil 3aBoj
«MikpoH», BIIOMUH B CBITi 3aBISKH KYJIbKOBO-TBUHTOBHMM mepenadam aisi BepcraTiB 3 UIIK,
TOOTO BiH Ma€ CBOIO PUHKOBY HiIILy.

Cepen ¢axTopis, 1110 BIVIMHYJIM HA CTaH BEPCTATOOYAYBaHHs, MOXKHA BUJIUIUTH HACTYIIHI:
noJiTuyHi (B YKpaiHi BepcTaTroOyAyBaHHS HE BXOAUTH JI0 MPIOPUTETHUX rany3eil); eKOHOMidHi
(iHpnsAmis, HU3bKI 3apoOiTHI MJIaTH, BIACYTHICTH MaTepiaibHUX CTHMYJB); coOUiaJbHi
(6e3po0iTTsA, pO3pWB JIAHIFOTa IHTErpamii HayKa-OCBITa-BHPOOHUIITBO); OpraHizauiiini
(po3cumanacs HajaroJpkeHa cHCTeMa Koollepalii, [OCTaBOK, KOMIUIEKTAIlil, BiJCYTHICTb
TeHepaJIbHOI CTpaTeTii); inTeeKkTyabHi i indopmaniiiHi (HeMae HOBUX 1716, Pi3KO CKOPOTHIIACS
KUTBKICTh BUHAXO/IIB 1 BUHAX1JHUKIB BHacHioK Hepouyroi [ToctanoBu KMY Ne496 nipo cyTtTeBe
301IbIIeHHS 300piB, Ha MOPSA0K); MOPAJbHI (CIpSAMOBaHUI PO3BaJ MIANPHEMCTB 3 METOIO iX
nepenpodiToBaHHA, HaJlaHHS B OpEeHAY 200 MPOAaX IUIOIL ITiJ] TOPTiBeIbHI YCTaHOBH, CKJIAIN JUIS
IMITOPTHUX TOBApiB, TOIIIO).
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BepcraroOynyBanHs, K ceplieBMHAa MaIllMHOOYAYBaHHS, BUMarae 1o cebe ocoOauBOi
yBaru. Lle naBHO 3po3yminu B Oaratbox KpaiHax, Je €eKOHOMiKa noyana po3BuBatucs: B Kurai,
Ianii, TaiiBani, Ipani me 30 pokiB TOMy BepcTaToOyIyBaHHS MPAKTHYHO HE OyJO, a CHOTOHI
a31aTChKi BepCTaTH KOHKYPYIOTh 3 €BPONEHCHKUMHU I10 I[iHAaM 1 HaBiTh Mo skocTi. B Ykpaini Bce
e € BUCOKHI HAyKOBHI MOTEHIIAJ, IOCTATHBO JOOPUX CHEIaliCTiB 1 IHXEHepHUX KanapiB [6],
1100 3HOBY CTaTH BI3UTHOIO KapTKOMO, K MILHOI IHAyCTpiaJlbHO-arpapHoi Jep:kaBHM, a HE
CHPOBHHO-CIIO’KUBYMM MPUIATKOM a00 KOJOHIEH0.

B Ttexniyaux 3BO HenocTaTHbO yBaru NMPHUIUISETHCS MUTAHHIM MDKAUCLUILIIHAPHOTO
MiAX0y 3 BUKOPUCTaHHSAM KOHBEPreHIi HayK 1 3HaHb (pHc.2), 00’€JHAHHIO BCIX HANPSMKIB i
3100yTKIB Kadeap 1 HAyKOBHX KEPIBHHUKIB JIJIi BUKOHAHHS KOMIUICKCHUX JEPKOIOKETHUX TEM
[0 CTBOPEHHIO 1 JIOCIHIIPKEHHIO HOBOI TEXHIKM 1 HOBUX TEXHOJOTiH (HalpHKIad, BEPCTaTiB,
JIa3epHUX YCTaTKyBaHb, MAIIMH JUIsl OOPOOKU TUCKOM, MEXaTPOHHUX CHCTEM, HAHOTEXHOJIOTIH 1
T.L.), O0’€IHAHHIO 3YyCWJIb KUIBKOX IHCTUTYTIB 1 (akynbreriB 3BO i KOMIUIEKCHOTO
pO3B’sI3aHHS HaraJbHUX MpOOJIeM B MAIIMHOOYIYBaHHI, MNpUIaAo0yayBaHHI, EHEPIreTHII,
iHpopMaTuIli, TOIIO.

B HaByanbHOMY IpoIieci HeJOCTaTHLO POOHUTHCS [2]:

a) MO0 MOJEpHi3amii i OHOBJIEHHIO JIa0opaTOpHOi 0a3u, sKa 3aJIWIIUIAcs 3 MHHYJIOTO
cromitts (30-40 pokiB);

0) TO YCYHEHHIO HHM3BKOTO BiJBiAYBaHHsS JIEKIIil CTyJEHTaMH CTaplIux KypciB,
MIOYMHAIOYH 3 TPETHOI'0, OUHOI (HOPMHU HABUAHHS;

B) MO0 OOJIAIITYBAaHHIO MPUMIIICHb 1 KaOIHETIB Ui BUKOHAHHS KYPCOBHX 1 JUTUIOMHHX
MIPOCKTIB;

') [0 BIPOBA/HKCHHIO HOBUX JUCUHUIUIIH MDKIUCIHUIUIIHAPHOTO XapakTepy (HAIPHUKIA,
«Teopist TexHIUHUX cHUCTeM», «MeToJoJorisl HAayKOBHX JAOCHIDKeHb», «Kpeatomnoria ta
iHHOBaTHKa», «OCHOBHU TEOPIi EBOIIOINIT CKIATHIX CHCTEMY);

1) IO HEOOIPYHTOBAHUM HOpPMaTHBaM I1€1aroriyHOro HaBaHTAXEHHs, HAIIPUKJIAJ 2 TOJUH
Ha 3aJiKk B OAHIN rpymi (10 3amaiio), a He Tak sk 0yino (0,25 roa/ctyn), 60 rpynu € Benuki (25
ctynentiB) i Mani (10...12 cryneHTiB);

€) 1O JIKBiAauii «mamepoBUX» 1 BIpTyadbHMX BHPOOHMYUX, TEXHOJIOTIYHHX,
KOHCTPYKTOPCHKHUX 1 NEPEATUIUIOMHUX MPAKTUK CTYJCHTIB.

B cucremi ocBiTH KpeH 3p0o0sieHUI Ha pEeNPOIyKTUBHUM 1 alTOPUTMIYHUN THII MUCIIEHHS
3aMICTh TBOPUYOro (KpeaTHBHOro). B pe3ynbTaTi HiBEMIOIOTHCSA TBOpYI 3A10HOCTI OCOOMUCTOCTI 1
MPUAYIIYEThCS OaKaHHS BUSIBJISITH 1HILIATHUBY, 10 MOBHICTIO BOMBa€ HOBATOPCHKUII MOTEHITIAI
CYCHUIbCTBA, MOTIOBHEHHS IKOT'O IIOBUHHO OYTH BUCOKOOCBIUEHOIO MOJIOJIIO.

BonoHchkuii mporiec MpuU3BOAUTH 0 HAaralbHOI JIerpajalii 1 J1eBaibBallii BUIIOI
OCBITH 1 3arpOXKy€e MOJIOJIOMY ITOKOJIIHHIO COLIIaJIbHOIO KaTacTpO(OIO MO TAKUM MPUYUHAM:

| — xaapu roTyI0ThCA Ul PENPOAYKTUBHOI 1 alTOPUTMIYHOT Mpalli Ipy 3HWKEHH] Micllb
pobotu 1o crenianbHOCTI (10 20% 1 HIKYE);

Il — npuennanns Yxkpainu 10 bojgoHcbkoro npoiecy pi3ko CKOpOTHIIO ayJUTOPHI TOJUHU
Ha JIeK1i1, 1Ta00paTOpHi 1 MPAaKTUYHI 3aHATTS 3 JeBoBoIO yacTuHoro CPC, 1o nmpusBeno Maibxe 10
noBHO1 yHi(ikanii B ycix 3BO HaBuaibHUX MJIaHIB 1 IpOrpaM akaJeMIYHUX AUCLUUIUTIH B HACTII0K
PO3AYTHX CTAaHAAPTIB BUIIIOi OCBITH JI0 COTHI 1 OLIbIIIE€ CTOPIHOK;

1l — Mano cTyneHTiB mpaioe B 6i0mioTerr, 3a0JI0KOBaHI TBOPYI MiIXOIU B PO3B’sS3aHHI
HarajJbHUX MpoOJeM CyCHiIbCTBA Ha Kadeapax, HIBEIIOETbCS TBOPUMM MEAAaroridyHUM ayX
BY3IBCHKUX BUCHHX;

IV — nporpecyroua, ToTaabHa OI0pOKpaTH3allis HaBYaJIbHOTO MpoIecy (1o Topiio podoTu
BUKJIa/1auy 1 0€3 CTY/IeHTIB) 13 3alIOBHEHHSIM Pi3HHUX MarepiB y BETUKIN KUTbKOCTI;

V — HU3BKUI piBEHB 3apIUIaT BUKJIAAauiB (ColiajdbHE 3HYIAHHS), HACTIA0K — BIJICYTHICTh
MOTHBAIIi1, TaJIHHS MOPAJILHOTO AyXy BHKJIaJaya, MOCUICHHS amarii 1 Biq4y>KeHOCTi, BUKIagadl
3MYIIEH] MPaloBaTH B KUIBKOX MICISAX; KpIM TOTO HIBEIOIOTHCSA MPOMOPIl 0a30BUX OKJIaJliB
acHCTEeHTa, JOLEHTa 1 mpodecopa MpH MOMITULI OJHAKOBOro 3aBaHTakeHHs 10 600 rogun |
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TOJIOBUHM JTHS HAYKOBO-TIEJIAarOTIYHUX TMPAIliBHUKIB 1 cmiBBiAHOMmEHHI okmamie 1,0:1,2:1,3
(panime cmiBBiaHOmEeHHS Oyno 1:3:5). LlumM camMuM NOpUHUKYETHCS HAYKOBO-TEIAroridyHUN
MpaLiBHUK BHUCOKOTO piBHA. YacTo 3ycTpivalOThCsl BUIAAKH, KOJIM Mpodecopa HAaBaHTAKYIOTh
Ja00OpaTOPHUMH 1 TPAKTUYHUMHU 3aHATTSAMH, a aCHCTCHTY (HaBiTh 0€3 HAyKOBOT'O CTYIICHS)
JO3BOJISIFOTH YMTATH JIEKIi1 (HABITh Maricrpam).

VI — nepxaBHe CTUMYIIIOBaHHS MaTepiaibHOi KaAiOHOCTI BY31B 32 paXyHOK MOIIMPEHHS
KOHTPAKTHOT'O HAaBYAHHSI, SIKE BIJIOMBAETHCS HA 3apOOITHIN 1Tl HE BCIX BUKJIA1AviB;

VIl — maninHg MoTHBalii y CTapaHHUX CTYIEHTIB, ki nocrymwiu y 3BO, mo0 orpumaru
3HAHHSA 1 J00pe BYUTHCS, B MOPIBHSHHI 3 TUMH, [0 MOCTYNWIH JUIsi OTPHUMAHHS JTUILIOMY
JeP’KaBHOTO 3pa3Ka Oy/b-sIKOI IIIHOKO (3a rpolri abo 3MopoM) Oe3 HamaranHs 100pe BUUTHUCS TTPU
OTpUMaHHI OJHAKOBHX OIIIHOK 3 BIAMIHHUKAMH; OCTaHHI IMOYHHAIOTH 3HIKYBATH CBOIO
AKTUBHICTh B HaBUaHHI, JUBJISTYMCH HA JBI€EYHHUKIB, SIKI CTAIOTh XOPOITUCTAMHU;

3 HOBHM 3aKOHOM TIPO OCBITY HE BiIJANISETHCA, @ HAOIMIKAETHCSA CHCTEMHA KPU3a Y BUIITIH
OCBITI, SIKY HEOOX1HO MOA0JNATH, 00 3podbuTH YKpaiHy BUCOKOPO3BUHEHOI JIEP’KABOKO AK Ha
€BPOTIECHCHKOMY, TaK 1 Ha cBiTOBOMY TipocTopi [8,9,11,12].

Nano
Eco Bio
Technologies
Socio Into
Congo

Puc.2.KonBepreHuist pi3Hux Hayk i 3HaHb: Nano — HaHOTeXHOJIOTI1; Bio — GiorexHounoril; Info — indhopmaruka;
Cogno — xorueTHBHI Hayku; Socio — corfioHika; Eco — ekosoris

BucnoBku

st 3aificHeHHsT B ymMoBax BUKIMKIB «lHmyctpis 4.0» 1 HabmmxeHHs «lamyctpis 5.0»
TEXHIYHOTO, TEXHOJOTIYHOTO, IHXXMHIPUHTOBOTO Ta JOKYMEHTAJIbHOTO  3a0e3MedYeHHs
BHUKOPHUCTAHHS PE3yJbTaTiB HAYKOBO-IOCTIIHUX pOOIT Ta I1HHOBAIIIWHUX TIPOAYKTIB Ha
MiIPUEMCTBAX, B HAYKOBUX, TBOPUMX OpraHi3allisfiXx Ta HaBYANBHUX 3aKJIaJaX HEOOXITHO Ha
3aKOHO/IaBUOMY pIBHI MOA0ATH MPO CTUMYJTIOBAaHHS HAYKOBO-TIEIarOTIYHUX TPAIlIBHUKIB,
CTyZeHTiB 1 BuHaxigaunrsa [1,4,10]. s BUX01y 13 CKPYTHOTO CTaHOBHINA HAa 030po€eHHS Tpeba
B3SATH CTpaTeriuHe racio «BumepenuTu He HA310rOHsIIOYM!» 3a pPaxyHOK IHHOBAIIITHOTO
MIPOPHUBY, 110 BUKJIACHO B HOBOMY MiJIpy4HuKy [11].
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VJIK 608 (075.8)

Ky3unenos 0.M., CoanueB O.B. (Hayionanvnuti mexniunuil ynigepcumem Yxpainu « Kuiscokuu
nonimexuiynutl incmumym imeni leops Cikopcokoeoy, m. Kuis, Ykpaina)

IOCTAHOBKA JJABOPATOPHOI POBOTHU 110 AJUTUBHUM TEXHOJIOT'ISAIM

Anomauyin: Cmamms po32na0ae GUKOPUCMAHHA AOUMUGHUX MEXHONO02I 6 pI3HUX cghepax, makux K
apximexmypa, 0yOi6HUYMBO, NPOMUCIOBUI OU3AlH, ABMOMOOINbHA, AePOKOCMIUHA, BIliICbKOBO-NPOMUCIO8A,
[HOICeHEepHa ma MeOUuHa 2any3i, OIOIHJICeHepPIs, BUPOOHUYMEBO MOOHO20 00512y Ma 63YMmSl, I08€iPHI 6UpodU, 0ceima,
2eoepagpiuni iHOpMAayiHI cucmeMu, Xapuoea NPOMUCIOsicmb | bacamo [Hwux. Bukopucmanns aoumueHux
mexHo02il Ha 0a3i KApKACHUX KOHCMPYKYIL HeCYyuux cUcmem 3a 00NOMO2010 MEXAHI3MI6 napanerbHoi cmpykmypu
ma MOOYIbHO20 NPUHYUNY KOMROHOBKU CHPUAE NIOSUWEHHIO WUOKocmell I ouHoCmi 06poOKu. Aemopu 8kazyioms
Ha nompeody y nooanbUUx OOCHIONCEHHAX O CIMBOPEHH KOHKYPEHMOCNPOMOdCHUX moodenetl 3D-npunmepis, wo
MOJICYMb  3ACHOCOBYBAMUCA 6 CYYACHOMY GUpobHuymei. Budinaemvca 3nauenns aOumueHux mexHoao2iu O
BUPOOHUYMBA OOCNIOHUX 3pA3KI6 ma 20moeux eupobis. Cmamms MAaKodiC 3a3HAUAE PO3GUMOK Mamepianie 0.
AOUMUBHO20 BUPODHUYMEA MA 8600UMb KOHYENYito MyavmimamepiaroHux i mynemigyukyionanvuux 3D-npunmepis.
Aemopu npononyoms Hogutl nioxio 0o cmeopenist 3D-npunmepie muny Smart Zavod, nosuicmio agmomamuzosanux
ma 3 eiodanenum ynpagninuam. Kpim moeo, obeoeoproemvca axmyanvHicms niocomosku ¢axisyie y eanysi
aoumueHo20 8UPObHUYMEA, NPedcmasierHo 00ceio kagedpu koncmpyroeants mawun KIII im. leops Cikopcvkoeo na
npuKknadi 1abopamopHoi pobomu 3 MexHoN02iuH020 00IAOHAHNS 3 NAPANENbHOIO KIHEMAUKOIO.

Abstract: The article examines the use of additive technologies in various fields, such as architecture,
construction, industrial design, automotive, aerospace, military-industrial, engineering and medical industries,
bioengineering, fashion clothing and footwear, jewelry, education, geographic information systems, food industry and
many others. The use of additive technologies on the basis of frame structures of supporting systems with the help of
parallel structure mechanisms and the modular principle of layout helps to increase the speed and accuracy of
processing. The authors indicate the need for further research to create competitive models of 3D printers that can
be used in modern production. The importance of additive technologies for the production of prototypes and finished
products is highlighted. The article also notes the development of materials for additive manufacturing and introduces
the concept of multi-material and multi-functional 3D printers. The authors propose a new approach to creating 3D
printers of the Smart Zavod type, fully automated and with remote control. In addition, the relevance of training
specialists in the field of additive manufacturing is discussed, the experience of the department of machine design of
KPI named after Igor Sikorsky on the example of laboratory work on technological equipment with parallel
kinematics.

Ha croroanimHiii nenp anutuBHi TexHousorii [4,6,9,11] BUTICHSIIOTH CYOTpakTHBHI 1
IIMPOKO BUKOPUCTOBYIOTHCS JJIsl MPOTOTUITYBAHHS 1 PO3MOJIIIIEHOr0 BUPOOHMIITBA B apXITEKTYPI,
OyIIBHHIITBI, TPOMUCIOBOMY JIH3aiiH1, aBTOMOO1JIbHOI, a8POKOCMIYHO1, BIHCHKOBO-TIPOMHUCIIOBOT,
1H)KEHEpHOI Ta MeIMYHIN rany3sx, 010iHkeHepii (U1 CTBOPEHHs! IITYYHUX TKaHUH ), BAPOOHUIITBI
MOJIHOTO OJISITY 1 B3yTT#, IOBETIPHUX BUPOOIB, B OCBITI, reorpadiuHux 1HPOpMaILIITHUX CUCTEMAX,
Xap4oBOi MPOMUCIOBOCTI Ta B 0araThox 1HIIMX cdepax.

BukopucranHs aTuTUBHUX TEXHOJIOT1HM Ha 0a31 KapKaCHUX KOHCTPYKIIIA HECYIHX CUCTEM
[6,10] 3a paxyHOK MexaHi3MiB napajnenbHoi cTpyktypu (MIIC) [3,5,6] 1 MOy TbHOTO PUHLIKITY
KOMITOHOBKH[ 1,2] 103BOJISiI€ CYTTEBO MIABUIIUTH IMIBUIKOCTI 1 MPUCKOPEHHS MEpeMIleHHs
pobouMx opraHiB JIs 3a0e3MeueHHs] BUCOKOI MPOAYKTUBHOCTI 1 TOUHOCTI OOPOOKH.

B pe3ynbrari nmomanbIIMX — JOCALKEHb MOXYTh OYyTH CTBOpPEHI BITYM3HSAHI
KOHKYPEHTOCTIPOMOKHI Mojeni 3D-npuHTepiB A Cy4yaCHOTO BUPOOHHUIITBA, B TOMY YHCII
MyJIbTU(YHKIIOHATBHUX. ToMy, TaHUI HAPSIMOK JIOCIIKEHb € aKTyadbHUM 1 HEOOXITHUM JIJIst
PO3BHUTKY MAIIMHOOYAYBaHHs HE TUIBKU B YKpaiHi, aje 1 3a 11 MexXaMu.

Mogperni, BUTOTOBJICHI aIUTHBHUM METOIOM, MOXXYTh 3aCTOCOBYBATHCS Ha OYAb-IKOMY
BUPOOHMYOMY eTarli - K JUIs BUTOTOBJICHHS JOCHITHUX 3pa3KiB (LIBUIKE TPOTOTHITYBaHHS), TaK 1
B SIKOCTI CAaMHX F'OTOBUX BUPOOIB (IIBUIKE BUPOOHUIITBO).

3 yacoM aJUTHBHI TEXHOJIOTIi MOYalu YAOCKOHAJIIOBATHCS 3 BUKOPHCTaHHSIM pPI3HUX
MaTepiajiB JiIsl BUpOOHUIITBA JeTaliell KiHIeBOro BUKopucTanHs. CrioyaTky nepesik MaTepiajiB
o0y oomexenuii: PLA, ABS, PETG i gesxi iHmi. Sk TiABKM XiMiuHA MPOMHCIOBICTB
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MepeKkoHangacss B NEpPCHeKTUBHOCTI 3D-mpuHTEpiB, MoYyaBcs IMAJEHUNA POCT CIeliai30BaHUX
SKCTPYAEPOB, XOTIH[IB, CKJIaJajdbHUX KaMmep Ta IHIIMX amapaTHUX KOMIIOHEHTIB JUIs
3aJI0OBUTHHCHHS IIMX HOBUX MOTPeO y MaTepianax. [|jist BUpOOHHKIB 11€ 03HAYAIIO, 1110 BOHH TTOBHHHI
MEHSTH I'OJIOBKH Ha CBOiX 3D-mpuHTEpax 1 HOBUX 3aBJaHb APYKY a00 HaBITh MPHUI0aTH KUJIbKA
MPCTPOIB JJIs1 KOHKPETHUX MaTepialiB.

Jlist piteHHs 11i€i mpo0OJieMu 3alpoTIOHOBaHI MyJIbTiMaTepialibHI 1 MyJIbTIQYHKIIIOHATBHI
3D-mpunTepn THMy Smart Zavod [12], me TOBHICTIO BCE aBTOMATH30BAaHO 3 BiIJAJICHUM
ynpapmiaHIM depe3 WebPlatform. Takum ymHOM, 3ampomnoHOBaHa HOBA KOHIICTIIIiSI CTBOPEHHS
3D-npunTeEpiB.

IligroToBKa CHELIANICTIB, $AKi BOJOMIIOTH TEXHIKOIO 1 TEXHOJOIIEI aIuTHUBHOIO
BUPOOHUIITBA, B TEXHIYHHUX 3aKJIaJaX BUIIOI OCBITH € aKTyaJIbHOIO TIPOOIEMOIO.

Meroto nanoi poboTH € nepenava ocBiay kadeapu koucrpyroBants MamuH KI1I im. Irops
CiKOpChbKOTO Ha MPUKIIAAI MOCTAaHOBKH JabopaTopHOi poOoTH mo aucuuiuliHi «TexHomoriyne
oOJasiHaHHS 3 apaebHOI KIHEMATUKOIOY.

JlaGopaTtopHa podota
BUBYEHHS, HAJIATOJIKEHHSI I BUPOLIIYBAHHS JIETAJIEN HA 3D-
IIPUHTEPI 3 MEXAHI3MOM ITAPAJIEJIBHOI CTPYKTYPH (MIIC)

Meta podoTu

BuBunTy ocobamBOCTI KiHeMaTn4IHOI OynoBu 3D-mipuHTEpa KapKacHOTO KOMITOHYBAHHSI, a
TaK0X 0COOJIMBOCTI 1Or0 KOMIT IOTEPHOT0 KepyBaHHs. Po3pobutu Meronuky HanaromxeHHs 3D-
MIPUHTEPA HA BIIMPAIFOBAHHS IIPOTPaMU 3 BUPOITYBaHHSIM JCTAJI.

IMopsiiok BUKOHAHHS POOOTH

1.O3HaliOMJICHHS 13 3araJbHUMHU BIJIOMOCTSIMHU ITPO aIUTUBHI TEXHOJIOT11, Cloco0amMu ix
peastizarii i 00JIaTHaHHSIM.

2.0O3HaiiomiieHHS 3 00’ €KTOM JIa0OPATOPHUX JTOCITIHKCHb

3. 3nilicHeHHss  HamarojpkeHHs  3D-mpuHTepa Ha  BiANpAIfOBaHHA MporpamMu 3
BUPOILYBaHHSM JeTali.

4, ®opMyBaHHS BUCHOBKIB [0 pe3yjibTaTaM HaJaroJUKeHHs 1 BIANPALIOBAHHS
(OpMOYTBOPIOIOUNX PYXIB, CKJIaIaHHS 3BITY PO BUKOHAHY po0OTY.

3AT AJIBHI BIIOMOCTI
1.CyTHIiCTH aIMTHBHUX TEXHOJIOTIH I IX peanizamis

3D-1pyk ab0 «aIaUTHBHOE BHPOOHHIITBOY» - MPOIEC CTBOPEHHS LITICHUX TPUBUMIPHUX
00'€KTIB MPAKTUYHO OyAb-KOi reoMeTpU4HOI (OpMHU Ha OCHOBI IMPpoBOi Moxem. 3D-npyk
3aCHOBaHMM Ha KOHUeENIii mnoOynoBM 00'€eKTa TMOCHIIIOBHO HAHECEHHMHM IIapaMy, W10
BiJ0OpaxaroTh KOHTypu Mojeni. daktuuHo, 3D-Ipyk € MNOBHOK NPOTUIIEKHICTIO TaKUX
TPAIUIIHHAX METOJIB MEXaHIYHOTO BUPOOHUIITBA 1 00pOoOKH, sk (hpesepyBaHHsA abo pi3Kka, 1€
¢dopmyBaHHS BHpPOOM BiAOYBa€eThCS 3a paxyHOK BHUAAJEHHS 3aifBoro Matepiamy (T. 3B.
«CyOTpaKkTUBHE BUPOOHUIITBOY).

3D-mpunTepamu HazuBaTh obnagHanus 3 UIIK, sike BUkoHye oOy10BY (BUPOIILYBaHHS)
neTail aquTUBHUM CIIOCOOOM.

Xoua texHozoris 3D-apyky 3'sBunacs me B 80-X pokax MHUHYJIOTO CTOJITTS, IIUPOKE
KoMepliiiHe nomupenHs 3D-npuHTepu oTpuMainu TUIbKH Ha noyatky B XXI cromitti. Tlepmmii
nie3natHuii 3D-npuHTep OyB cTBOpeHuit Yapiaszom Xamiom, 0JHUM 13 3aCHOBHUKIB KOpHOparii
3D Systems.

Texnonorii 3D-apyKy BUKOPUCTOBYIOTbCA JJISi TNPOTOTUIIYBaHHA 1 PO3MOJUIEHOTO
BUPOOHHUIITBA B apXITEKTypi, OYIIBHUIITBI, NPOMHUCIOBOMY Ju3aiiHI, aBTOMOOLIBHOI,
aepOKOCMIYHO1, BIiiCBKOBO-IIPOMUCIIOBOI, 1H)KEHEPHOI Ta MEIUYHIN Tany3sax, OloiHxkeHepil (11
CTBOpPEHHS IITYYHUX TKAHWH), BUPOOHUIITBI MOJIHOTO OJSTY 1 B3YyTT#, IOBEIIPHUX BHPOOIB, B
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OCBITI , reorpadiyHuX 1HPOPMAIIHUX CHCTEMax, Xap4uoBOi MPOMHUCIOBOCTI Ta Oararbox 1HIIHMX
chepax. 3riIHO 3 IOCITIDKCHHSIMH, gomaiiHi 3D-mpuHTEpH 3 BIIKPUTUM BHXITHUM KOIOM
JI03BOJISITh BiAITPaTH KamliTajlbHI BUTPATH HA BJIAacHE MPHI0AHHS 32 PAaxyHOK €KOHOMIYHOCTI
moOyTOBOTO BUPOOHUIITBA MTPEIMETIB.

Ha puc.1 noka3zani OCHOBHI METOAM aIMTHBHHUX TEXHOJIOT1H, 110 CbOTO/IHI HA0YJIN CBITOBOT
MTOMYJISIPHOCTI.

B naniii maGopatopHiii poOOTI PO3IIATAETHCS MOACTIOBAHHS METOAOM IOIIAPOBOTO
narutaBienuss (FDM- Bin anrn. Fused deposition modeling) mpu cTBOpeHHI TPUBHUMIPHHUX
MoJeIen.

Texnomoriss FDM nepen6avae cTBOpEHHS TPUBUMIPHUX 00'€KTIB 32 paXyHOK HAaHECEHHS
MOCTIIOBHUX INApiB MaTepiaiy, sIKi MOBTOPIOIOTh KOHTYpH IHppoBoi mozeni. Sk mpaBuio, B
SAKOCTI MartepialiB A JIPYKY BHUCTYMAalOTh TEPMOIUIACTUKH, IO MOCTaBISIOTHCA Yy BUIJISAL
KOTYIIOK HUTOK a00 MPYTKiB.

Texnonorist FDM 0Oyna po3po6iena C. Cxorrom Tpammowm B kinmi 1980-x 1 Buiinuia Ha
Komepuiiiauii puHOK B 1990 pomi. Opwurinanehuuii Tepmin «Fused Deposition Modeling» i
abpesiarypa FDM e ToproBumu Mapkamu kommanii Stratasys. Enty3iactu 3D-npyky, yyacHUKH
npoekty RepRap, mnpuaymanu ananoriunmii Tepmin «Fused Filament Fabrication» (
«BupoOHUIITBO METOAOM HaIIaBJICHH HUTOK») a00 FFF m1s Bukopucranus B 00Xi1 IOpUINYHUX
oomexenb. Tepminu FDM i1 FFF ekBiBasieHTHI 32 3MiCTOM 1 3aCTOCYBaHHSIM.

Memadu agumubrozo BupooHuymba
ModennbaqHa Memodon nowaopobozo Texxonozis Bozomocmpymerebozo BuBipkobe no3epre CnikaHHS . .
MacoyHa cmepeoaimozpagis (SGC)
HonnaBnexus (FOM) ModenoBarHg (MIM) (SLS)

B ocroby mexkonoail nokaodeko cmbopests mpubuMipHux budobo wonib Bukokyemecs 30 GonoMozon B ocroby mexwonozii noxncdere  nocnidofke B ocHoby mexkonoaii noxknofexo Hoecer
od'exmib 30 poxyHok HokerenHs nocnidobHux wopib cneyianeroi dpuxobaroi zonobky, chikara wapih nopowkoBozo Momepiony 3o MOHKUX Wapih (JOMONOAIMEDHDD CHDAY
Momepiony, i hﬂ.rnhmnn.mb koHmupy wugpoboi Moden. ik ocHowewo| Mocubam conen r9§-450 wm). Bnnonoznp no3epib Bucokoi nomuksoCmi. OB ORpOMHEHKRH HOMERITNY

npabung, b sxocmi MamepionB Sns dpuky Buxopucmobyoms Tepronnocmux Bock | GomononiMepH cuony KepoMiko_nngcmuky Memon CxAo

MEQMONAGCMUKL ynempagionemobum climnom.

Dy VEXTORUS |

Enekmpon+o-npamereba nnobka lpsMe no3epHe CNiKOHHS Memanid
(EBM) (oMLS)

5 MNopowkobud Momepion nodoemscs b podosy kamepy B kinexocmsx, HeoBxiHux Bna
Koumypu wopif Modent Bukpecoomecs ENEKMPOHAUM NUSKOM, WD 2 : : £ ; 5 :

B 5 - M 5 voden b HOHECEHHA 00HO20 Wopy. Cnewionsrud Bonuk Bupibrioe nodokud Momepicn B pibkud wop |
nAgtume NCpOWoK B MCUsk Gomuxy. Hemaned HOJen Jcoko: Bubonse 3006ud Momepion 3 xoMEPU, MICAS Y020 no3epHa 2onolka cnikanme socmxu Clixozo
winekocmi 3 Memanefiozo nopouxy. %

nopowxy Mix codom | 3 nonepedkiM WopoM 32itko kowmupar, Uudpobor modent. Mpokmusko
Ce—sKi memony i cnagbu & nopowxoboi dopri

=

Pucynox 1 - MeTonu aquTHBHOTO BUPOOHHUIITBA
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Pucynok 2 - [IpunnumoBa cxema poOoTH 1ijbHOTO ekcTpyaepa FDM-nipunTepa (a) Ta
po3pi3 excTpyaepa (0)

BupoOunumii UK MOYMHAETHCS 3 00pOOKH TpuBUMIipHOi mHdpoBoi Moaeni. Mojensb B
¢dopmari STL po3ninseTses Ha Mapy 1 OPIEHTYETHCSI HAHOLIbII BAAIIMM YMHOM Ui IpyKy. Ilpu
HEOOXITHOCTI TEHEepPYIOThCA MIATPUMYIOUI CTPYKTYpH, HEOOXimHI I JAPYKY KOHCOJIBHUX
eJIeMeHTIB. Jleski mpUcTpoi J103BOJISAIOTH BUKOPUCTOBYBATH PI3HI MaTepiaju IiJ 4Yac OJHOTrO
BUPOOHUYOTO IUKITy. Hampukiia i, MOXIIMBHIA IPYK MO 3 OJTHOTO MaTepiany 3 APYKOM OIop 3
IHILIOT0, JIETKOPO3UYMHHOI'O MaTepiany, L0 JO03BOJIAE€ 3 JIETKICTIO BHAAIATH MiATPUMYOUl
CTPYKTYpHU TICJsI 3aBEpIICHHS TPOIEeCY APYKY. AJBTEPHATUBHO, MOXIHMBHH JAPYK pPI3HAMH
KOJIbOpAaMH OJHOTO 1 TOTO K BUJY IUIACTUKY IPU CTBOPEHH1 OJIHI€ET MOJIelI.

Bupi6, abo «Momensby», MPOBOMUTHCS BHJIABIIOBAHHSIM («EKCTPY3i€I0») 1 HAHECCHHSM
MIKpOKpaneib pPO3IUIABJICHOI0 TEpMOIUIACTHKAa 3 (OPMYBAaHHSAM MOCHIIOBHUX IIapiB, ILIO
3aCTUTAIOTh Bijipa3y MiCIis eKCTPYTyBaHHSI.

[TmacTkoBa HUTKA PO3MOTYETHCS 3 KOTYIIKH 1 TIOCTAYaE€THCS B EKCTPYJIEP - NPUCTPIH,
OCHAIIEHUI MEXaHIYHUM MPUBOJOM ISl TIOJa4i HUTKHU, HarPiBaJIbHUM €JIEMEHTOM IS TUIABKU
MaTtepiaily 1 ComjoM, yepes ske 3/1HCHI0eThCs Oe3nocepeiHbo ekcTpy3is (puc.2). HarpiBanbHuii
eJIEMeHT HeOOXIHWI Il HarpiBaHHS COIUIA, SIKE B CBOKO YEPry IUIABUTHh IUIACTHKOBY HHUTKY i
[0JIa€ PO3IUIABJIEHUI Marepiajd Ha MOBEpXHI0. SIK MpaBWIIO, BEPXHS YAaCTHHA COIJIA HABIAKU
OXOJIOJDKYETHCST 32 JOMOMOTOI0 BEHTHJISTOPA Ui CTBOPEHHS PI3KOTO TpajlieHTa TeMIeparyp,
HEOoOX1JHOTO /151 3a0e3MedeHHs IIaBHOT [o/1aul MaTepiany.

Texnosnoris FDM Bifpi3HA€TbCA BHUCOKOI THYYKICTIO, ajleé Ma€ IIEBHI
oOMexeHHs. X04ua CTBOPEHHS MIATPUMYIOUUX CTPYKTYP MOMKJIHBO TIPU HEBEITUKHUX
KyTax HaXWiy, Y BUMAJIKy 3 BEJTUKAMH KyTaMH HEOOX1THE BUKOPUCTAHHS IITYYHUX
OTI0p, SIK MPaBUJIO, CTBOPEHUX B MPOIECl APYKY 1 BIAOKPEMIIIOBAaHUX BIiJ MOJENI

TICTISt 3aBEPIIEHHS MTPOIIECY.
2.00’€eKT JIaGOPATOPHMX J0CTiTKeHb (puc.3)
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Pucynok 3 - 3D-npuHTEp NPU3MATUHYHOTO KAPKACHOI'O KOMIIOHYBaHHSI HECY4OT1 CUCTEMH 3

MIIC

B maGoparopHiii poOOTi MOXYTh BUKOPHCTOBYBATHCS Pi3HI CHCTEMH KOMIT IOTEPHOTO

KepyBaHHs(Tab.1).

Tabnuus 1 - OCHOBHI CKJIaIOB1 CUCTEMU KEPYBaHHSA Ta iX NPU3HAYECHHS

# Hasga IIpu3naueHHs Ta 3o00paxkeHHs
XapaKeTPUCTUK
[lnarta [Inata wmae 54
MiKpoKOHTpoiutepa | uppoBux  BxomiB [

Arduino Mega 2560

BuxoniB (14 3 skux
MOXYTb
BUKOPUCTOBYBATHCS SIK
Buxomu IIIM), 16
aHaJIOTOBUX BXOMIiB, 4
ITOCHIIOBHUX MOPTiB
UART, KBapIIOBHI
remeparop 16 MIT,
USB KOHHEKTOP,
po3'em SKUBJICHHS,
pos'em ICSP i1 xHOmKY
nepe3aBaHTAKCHHS.
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Munn RAMPS ITnara SABJISIE

14 co00t0 Mz
(Hacaaky) A
KoHTposepa  Arduino
Mega, s kepyBaHHS
3D nmpuneTpoM. A
YOpaBIiHHSA JBUTYHOM
B MIKpO KPOKOBOMY
PEKHMI. [Tnara
BKIIIOYaTh B cebe:
Po3'em JUTSE
M IKTFOYEHHS
IpaiiBepiB  KPOKOBHX
JIBUTYHIB 1 KOHTPOJIIO
eKCTpyJiepa,  po3'eMu
EJIEKTPOHIKH JUTS
JIETKOTO
00CITyrOBYBaHHS i
3aMIHH YacTHH,
MoOJIepHi3arii

Hpaiisep Mopyns npaliBepa

KPOKOBOT'O JIBUTYHY | Ha 0asi A4988

A4998 JIO3BOJIAE  YTIPABIATH
OIMONSIPHUM KPOKOBHM
JIBUTYHOM 3 CTPYMOM
no 2A Ha OOMOTKY.
HpaiiBep  Mae  psn
BiIMIHHUX puc:
peryiboBaHe
0OMeKEeHHS
MaKCHMAaJTbHOTO
CTpyMy, 3aXHCT  BiJ
MEPEeBAHTAXKECHHS 1
'SITh pEeXUMIB
YIPaBIiHHS KpOKOM
(mixpormmar 1/2, 1/4, 1/8,
1/16)

Cxema miIKIIIOYeHHs 00J1aIHaHHS HaBe/IeHa Ha pHC.4.

194




2023 MODERN EDUCATION - ACCESSIBILITY, QUALITY, RECOGNITION 2023

gl
o,
kD

Bicb X

:| 12B 30A

—r ] Harpis ctony

z

oo

OxonopyKeHHsA

TepmicTop xoTeHaa

? EkcTpyaep

U TepmicTop Harpisava ctony

KiHuesi
BUMMKaYi

% < N
.-

Pucynox 4 - Cxema MiAKIIOYEHHS ENEKTPOHHHMX KommoHeHTiB 3D- mpuHTepa 10
MikpokoHTpoJsuiepa Arduino Mega uepe3 uwig Ramps1.4

3. ®opMyBaHHS 3BITYy Ta HOr0 3MiCT

1. Tema, HOMep Ta MeTa TaOOPATOPHOI POOOTH.

2. Inopmartist mpo aTUTHUBHI TEXHOIOTIi

3. Koporkwii orric 06’ €KTa TOCTIKEHb.

4. CtpykTypHHUil 1 KiHeMaTuyHui aHani3 3D-npunTepa.

5. BucHoBku.

4. KOHTpO/IbHI 3aNIUTAHHSA
1. Slka pi3HHILA MK aIMTUBHAMH 1 CyOTPaKTUBHUMH TEXHOJIOTISIMHU?
2.Kounu 3’sBunucs nepui 3D-nipuntepu?
3.3 sIKuX MOAYIIB cKIagaeThes 3D-npunTep?
4. KopoTko onucaT 00’ €KT eKCIIEPUMEHTAIBHUX JOCIIIKEHb.
5. KopoTko onucaryu aaropuTM CTBOPEHHs Kepyrodoi nporpamu Juist 3D-npunTepa.
6.3ampornonyiiTe 1HII KOMIIOHYBaHHS 3D-nipuHTEpiB.

CIIMCOK IMOCUJIAHb
[1] ArperatHo-momaysbpHe TexHonoriune obmamnanus. / [Ilix pex. ¥O.M.Kysuerosa] — Kiposorpam: Imexc
JITH, 2004. — 4.1 - 442 c., 4.2-286 c.
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napainenbHoro Kinematukoro: [ pea. FO. M.Ky3uernoa. — Kiposorpaz, 2004. — 449c.

[3] IepcnektuBu po3BuTKy iHTenekTyanbHux 3D-npuntepi /Iligropaunit H.A., Ky3nenos FO.M. //Texniuni
HayKH B YKpaiHi: cydacHi TeHaeHIi po3BUTKy: Marepianu Il BceykpaiHchkoi HayKOBO-TEXHIYHOL
iHTepHeT-KoHpepeHtii M. [3main-Kuis, 18-19.11.2021 p. — C.73-75.

[4] Connuer O.B., Ky3nenos F0.M. CrBopenns 3D-npunTepa Ha 6a3i Tpuriaiaa 3 BAKOPUCTAHHIM METOIY
Mopomorignoro ananizy // 36ipauk Te3 HaykoBuX momnosineit 11 Beeykpaincpkoi iHTepHET- KOH(DEpeHIii
M. CeBepomonersk, 27-28kBiTHsa 2017 p. — 172 c.

[5] Charles Bell. 3D Printing with Delta Printers — Apress, 2015.

[6] https://www.fabbaloo.com/news/smartzavod-tackles-fully-automated-multimaterial-

manufacturing
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VK 378.1:004.41

MeabnaukoB O.1O. (Jonbacvka oepocasna mawunobyoiena axaodemis, m. Kpamamopcok—
Tepnonins, Ykpaina)

PO3PAXYHOK BIINOBIJITHOCTI TEMATHUKH KBAJII®IKAIIIHHAX POBIT
OCBITHIM T'AJIY35M 3A JOITOMOT OO CHEIIAJIBHOI ITPOT'PAMHOI
CUCTEMU

Anomayia: 3a3Haueno 8axcIugicms NPAsUILHO20 POPMYTI08AHHA Mem K8anigikayitinux pobim 3000y6ayis
suUWoi 0CceIMU Ma AKMYATLHICMb NUMAHHA NPOGEOeHHs AHANIZY MmeMamuxy poobim 3 Memolo NiOmeepOHCceHHsl
8IONOGIOHOCMI  OCGIMHIN 2any3i mMa GUSHAYEHHs NePeNiKy «CYMIJCHUX» eanysei. Bushaueno OoyinbHicme
BUKOPUCMAHHA CHeYIanbHOi npoepamuoi cucmemu NIOMPUMKY NPUUHAMMA pillenb Ol GUSHAYEHH HANeICHOCH
00'€kmie HAYKOB0-0CBIMHbOI OLILHOCMI HAYKOB0-0CEIMHIM 2aNy3AM I CReYiaIbHOCMAM, 5KA 36epmacmvcs 00
cucmemu Dimensions. /[ oyin08anHs Oyau 6UKOPUCIAHI MeMU GUNYCKOBUX KEANIQikayitinux pobim 3000ysauie
opyeoeo (mazicmepcvkoeo) pisHa suwjoi oceimu cneyianvrocmi 124 Cucmemnutl ananiz (ocsimuvo-npogeciina
npozpama «lnmenekmyanvhi cucmemu nputinamms piwenvy 3a 2021 — 2023 poku. Buxopucmano cucmemu
xkaacugixayii ANZSRC-2020, ISCED-F ma cmanoapm, npuiinamuii ¢ Ykpaini, popmynu uacmra Ko#CHO20 3HAYEHHs
8I0 CcyMu BCIX NOKA3HUKIE O00CHIiONCY8aH020 00'ckma, pe3ynbmamié 3a2anbHo20 NOKA3HUKA SIK CepeoHbO20
apugmemuuno2o 3a ycima enemMeHmamu, CKOpoOueHHs pe3yiomamie 3a MaKkCUMAIbHOIO KITbKICmIO 0 amu no3uyii ma
Hopmanizayii niocymky. Ilpoeedeni po3paxyuku cgiouams, wjo 3a 6cima cucmemamu Kiacuixayii Hazeu podim
3HAX00AMbCSL 8 THHOPMAYITUHIT 2ay3i, A CYMINCHI 2aLy3i WOPOKY 3MIHIOIOMbCSL.

Abstract: The importance of correctly formulating the topics of the qualification papers of higher education
applicants and the relevance of the issue of analyzing the subject of the papers in order to confirm compliance with
the educational field and determine the list of "adjacent" fields are noted. The expediency of using a special decision-
making support software system for determining whether objects of scientific and educational activity belong to
scientific and educational branches and specialties, which refers to the Dimensions system, has been determined. For
the assessment, the topics of the final qualification papers of the second (master’s) level of higher education
applicants, specialty 124 System analysis (educational and professional program “Intelligent decision-making
systems” for 2021-2023. The classification systems ANZSRC-2020, ISCED- F and the standard adopted in Ukraine,
the formula of the share of each value from the sum of all the indicators of the object under study, the results of the
general indicator as the arithmetic mean of all elements, the reduction of the results by the maximum number of five
positions and the normalization of the total. The calculations show that, according to all classification systems, the
titles of works are in the information field, and related fields change every year.

KBanigikaniiina podota 3700yBaua BUILOT OCBITH € KIHLIEBUM IHTETPAIbHUM MPOJTYKTOM
HOro TeOpPETUYHOI Ta MPAKTUYHOI MiATOTOBKH MPOTIAroM nepiony HaBuaHHs. Lle kBanidikaniiHuii
JIOKYMEHT, Ha I1JICTaBl SIKOTO eK3aMeHalliiiHa KOMIcCis 3 3aXUCTy KBai(iKaliiiHUX poOiT BU3HAYae
piBEHb OCBOEHHS BHUITYCKHHKOM TEOPETHYHOTO Martepially, BMIHHS 3aCTOCOBYBaTH HOIro J10
BUPIIIEHHS] KOHKPETHUX NMPAKTUYHUX 3aBJaHb, TOTOBHICTh JI0 CAMOCTIIHOI poOOTH Ta mpuiimae
pillIeHHS PO NPUCBOEHHS BIANOBIAHOT KBaTi(hiKarlii.

[lepenik Tem kBamipikamiMHUX POOIT A KOXKHOI rpynu (KOKHOTO BHITYCKY)
PO3IIISLIAEThCS HA 3aCilaHHI BUITYCKOBOI Kadepu Ta 3aTBEPAXKYEThCSI HAKa30M PEKTOpa Mepes
MOYaTKOM TMEePeIIUIUIOMHOI MPAaKTUKU 3/100yBayiB Ta caMe AWUIJIOMYBaHHS (IIArOTOBKH Ta
3axucTy KBamidikamiiiHoi po6otu). Sk mnpaBmio, mix yac (OpMyIIOBAaHHS TeM HOTPiOHO
MPUAUTUTH yBary JABOM MHUTaHHSAM: MO-TIEpIe, TeMa IOBUHHA BIAMOBIIATH CYTHOCTI MalOyTHBOT
po6otu (abo moTpedaM 3aMOBHHUKA, SKIIO POOOTa BUKOHYETHCS Ha 3aMOBJICHHS IiIPUEMCTBA),
Mo-/Ipyre, BOHA TTOBMHHA HAJEXKATH JI0 TIET )K raidy3i 3HaHb, IO 1 CIEMIAIBHICTD, Ky 3700yBae
CTYZEHT.

AKTyaJIbHUM € NMUTaHHS IPOBEICHHS aHaNi3y TeMaTHKHU KBali(ikaliiHUX poOiT 3 METOI0:

— MATBEPKEHHS BiMOBIAHOCTI OCBITHIN Taly3i;

— BU3HAYEHHS MEPEIIIKY «CYMDKHHUX» raiy3ei.

Ile nmouinbHO 3pOOUTH 3a JOMOMOTOK PO3POOJIEHOI aBTOPOM CHELiadbHOI MPOrpaMHOL
CUCTEMH MIATPUMKU TPUNHHATTS PillieHb JUIsl BU3HAUEHHS HAIEXKHOCTI 00'€KTIB HAyKOBO-OCBITHBOT
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JUSTTBHOCTI HAyKOBO-OCBITHIM Taimy3sM 1 crneriaabHocTsM [1]. OcHoBHUME 1H(DOpMaIiHHUMHA
pecypcamu € 0a3a KaTeropM3OBaHHMX HAyKOBHMX IyOmikamii i3 cucremu Dimensions [2-3].
BukopucroByrotbesi cuctemu kinacudikanii ANZSRC-2020 [4], ISCED-F [5] ta cranmapr,
npuiiHATH B YKpaiHi [6]. TlepeBencHHs MOKa3HWKIB 3 OJHOI CHCTEMH 1O 1HIIOI POOUTHCS
BiJITIOBITHO 710 3icTaBiIcHH [7] Ta aBTOPChKUX miaxoaiB [8—9].

Jlnst  omiHOBaHHS OyfaW BHUKOPHUCTAaHI TEMH BHUITYCKOBHX KBamidikamiiiHuX poOoit
3100yBaviB IPYroro (MariCTepChKOro) piBHS BUIIOI OCBITH crienianbHocTi 124 CucteMHMI aHATi3
(ocBiTHRO-TIpOdEciiiHa MporpaMa «IHTeNeKTyalbHI CUCTEMH IPUUHATTS pimeHs» 3a 2021 — 2023
pokwu, BignosigHo rpynu CA-20-mar, CA-21-mar, CA-22-mar [10-12].

¥ Scientific Categorization T ——

GoogIeSchoIarl Translating Main Work lSummar}f] Options] Codas }

mnag 1.Research of methods of the theary of neural netwarks for the analysis of X-rap images of lungs
. 2.Research of methods of data mining of phaimacy chain
3 Research of methads and models of optimization of the communication policy of a small rade enterprise
4.Fezearch on the use of intelligent methods for the analwsiz of historical and archaeological data
5.Research of mathematical methods and models for providing recommendations to the user in the information system for the sale of goods
6.Research of mathematical methads for diagnosing the level of mastery/ability to play chess
7.Reseaich of methods and models of image recognition using newral networks
8. Research of methods of optimal management of an adverlising campaign
9.Research of methods and models for analyzing the activities of a trading enterprise
10.Research of methods of determining the price of cable and conductor products
11 Research of methods and models of evaluation of the efficiency of information systems
12.Research on methods of optimizing work with clients of an insurance company

Source {E‘Jf;taﬁ \aiew }galecmds I_we.e prnceslsed .
ull clata specislities were selected.
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Results Average
" as summary | # for all data : 2
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Query Hand|Query Auto

v Allthe records (or empty only ‘

30 Agric] 3001 Ag3002 Ag|3003 An| 3004 Cr 3005 Fig 3008 Fr ~ Surnrnary / Average
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b Research of mathematical meth{0.00011¢ 0.00011 L
7 Fisssarch of methods and mock{0.00506¢0,00015¢0,00045:0,0003750.001 06¢0,00026( .00 32 |12 Information and Compuling Seiences 03427653178 3
8 Fieszarch of methods of optimal 0.0072910,00031¢0,00052{0,00041°0.001740,00072( 0,001 30 |2 Commerce. Management Toursm and Services |0118332718,33

| cites |m 3

9 Fiessarch of methods and modk{0.0053240,00024;0,000770,00024°0.00143¢0.00018(g.000g1 |10 EnGineening 0.TE313416.97
10 Fiessarch of methads of deten| 0.00237(0,00020; 0,0002190,00008<0,0003200,00018: 0.00ggs | uman Society 0.T5807115.60
11 Research of methods and mod 0015021 0,0008170,00275¢0,00242;0,00470¢0.001 40¢0.0034n |22 B'0medical and Clinical Seiences 0.1487R]14 8
12 Research on methods of oplin] 0015681 0,00068:0.00151¢0,00017-0,0063810,00020(0,00072 . _
Summary/ Average 0000451 0,000921 0000456 0,00284"0,000427 0,007 66| CPiens ! ) ol emme e e |
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= AZNSRC " ISCED-F " Ukraine

30 Agricultural, Veterinary and Food Sciences | Summary / Average

Pucynok 1 — PobGorta cucremu mono kareropusauii TeM KBami(ikalliHUX pooiT

Po3paxyHok mpoBouBCs 3a popMysIaMH «4acTKa KOKHOTO 3HaYE€HHS CTOCOBHO CYMHM BCIX
MOKa3HUKIB JIOCHIDKYBAaHOTO 00'€KTa», «aHall3 pe3yJibTaTiB 3arajlbHOr0 IOKa3HUKA SK
CepeIHbOro apu(PMeTHUHOro 3a yciMa eleMeHTaMH» (TOOTO cepelHill MOKa3HUX 3a TPYIOI0
3100yBaviB), TPOBOIUIIOCS «CKOPOUYEHHS PE3YJIbTATIB 32 MAKCUMAILHOIO KUTBKICTIO TTO3HUIIIN = 5»
Ta HOpMai3auis MiJcCyMKy (IpUBEACHHS CYMH JI0 OAMHUIL) — puc. 1.

byno BukoHano nBa pospaxyHku. Ilepmmii — 3a ramy3smu 3HaHb (puc. 2). 3a Bcima
crucTeMaMH Kiacudikaiii Ha3BH poOiT 3a BC1 TPU OCTaHHI POKH (32 OAMHUYHUM BUHATKOM y 2020
porri) 3HaxXomAThCs B «iH(popMariiHiiy ramysi: «46 Information and Computing Sciences» B
AZNSRC, «06 Information and Communication Technologies (ICTs)» B ISCED -F, «12
Iadopmartiitai TexHomorii» B Ykpaini. [Ipu npomy B kimacudikarnii AZNSRC mpotsirom octaHHIX
JBOX POKiB Ha Apyromy wmicui — «35 Commerce, Management, Tourism and Services», TpeTboMy
— «40 Engineering». Y xnacudikanii ISCED-F mns rpynu CA-21-mar Ha gpyromy micti «07
Engineering, manufacturing and construction», Tperbomy — «04 Business, administration and
lawy; ms rpymu CA-22-mar 1 Tamy3i 3MIHIOIOThCSI MicsiMU. B ykpaiHncekill kimacudikarii Ha
Apyromy Micli aa poku nocrniib «02 KynbTypa i MUCTEITBO», a Ha TpeTboMy — «13 MexaHiuHa
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imxenepis» st rpynu CA-21-mar ta «11 Matemaruka ta ctatuctukay ans CA-20-mar ta CA-
22-mar.

2020 0 2021 2022 2020 0 2021 2022

Fields / AZNSRC
46 Information and Computing Sciences 3068 3053 34,28 1 1 1 3
35 Commerce, Management, Tourism and Services 1964 2291 1833 3 2 2 7
40 Engineering 1323 22531 1691 5 3 3 11
32 Biomedical and Clinical Sciences 2132 G925 14858 2 5 5 12
44 Human Society 15,04 156 5] 4 4 14
42 Health Sciences 1513 4 =] =] 16

Fields / ISCED-F
06 Information and Communication Technologies (ICT|  325] 3415 ix gl 1 1 1 3
07 Engineering, manufacturing and canstruction 14 15| 25,16 19 3 2 3 =
04 Business, administration and law 1407 2277 1966 4 3 2 =
09 Health and welfare 1 46 947 1408 2 4 4 10
03 Social sciences, journalism and information a.76 5] B 5 17
05 Matural sciences, mathermatics and statistics 752 5 o] 5] 17
10 Services a.44 5] 5 5] 17

Fields / Ukraing
12 IHdopMaUiiHi TexHonoril 24 76| 27 7al 2942 2 1 1 4
02 kKyneTypa | MUCTEUTED 232 2043 B 2 2 10
11 MatemaTtvka Ta CTATHCTHES 1709 17 k4] 1963 3 4 3 10
|22 DxopoHa 3n0poe'a 3217 1238 16,1 1 5 4 10
13 MexaHivHa iHXEHERIA 108 1903 1422 5 3 5 13
23 CouiansHa poboTa 1518 4 B G 16

Pucynok 2 — Po3nojiin 3a rany3sMu 3HaHb

Bucokuii mokasnuk ramyseid «32 Biomedical and Clinical Sciences», «09 Health and
welfarey, «22 Oxopona 310poB’s» st CA-20-Mar NOSICHIOETHCSI CIISTIU(IIHUMHA JTOCITI JKSHHSIMHE
KUTBKOX IIPETEHJICHTIB 13 I11€1 TPYIH, TIOB'I3aHUMH 31 CITOPTOM (IITOBXaHHS sJIpa) Ta XapuyBaHHIM
TBapUH.

2020 0 201 2022 2020 0 2021 2022

Specialities  AZNSRE
3507 Strategy, Management and Organisational Behqd 25 91 3758 3487 2 1 1 4
4605 Data Management and Data Science 1625 2059 2439 4 3 2 9
3202 Clinical Sciences 35,02 1 (5] B 13
4014 Manufacturing Engineering 2376 B 2 B 14
|3EDE Yisual Arts 0,03 002 0,03 5 5 5 15
4207 Sports Science and Exercise 2279 3 5] B 15
4303 Historical Studies 24 33 5} 5] 3 15
4603 Information Systems 18,13 B 4 B 16
4611 Machine Learning 16,39 o] 5] 4 16

Specialities / ISCED-F
0413 Management and administration 27020 41530 391 2 1 1 4
0612 Database and netwark design and administratio 847 114 1368 3 3 3 9
0912 Medicine 02 43 1 B B 13
0222 Histary and archasology 2729 B 5 2 14
0723 Manufacturing and processing not elsewhere classified 26 31 B 2 B 14
0611 Computer use | 424 1072 5 4 o] 15
0513 Software and applications developrment and analysis 10,04 819 B 5 5 16
0638 Inter-disciplinary programmes and gualifications involving Informat{ 10,74 B = 4 16
0917 Traditional and cormplementary medicing and th 7 54] 4 G B 16

Specialities / Ukraine
028 MeHeAMMEHT COLIOKYNETYPHOT AiANEHOCTI 1683 3681 2482 3 1 2 5]
126 [HpopmaUifHi CMCTEMM T8 TeXHONOTT ga7| 2284 145 4 2 3 9
032 |lcTopia Ta apxeonaria 34 B4 ] B 1 13
073 MeHenmeHT g47 1341 124 5 3 5 13
X2 MenuumHa 44 04 1 =] =] 13
124 CUCTEMHHE aHaniz 1273 13kB3 B 4 4 14
228 Negiatpia 21 RS 2 5] B 14
076 MignpHeMHHUTE D, Topriena Ta Bipkoea BiANEHICTE 92 5] 5 5] 17

Pucynox 3 — Po3mosin 3a ciemiabHOCTSIMH
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Takum ynHOM, MOYKHA 3pOOWTH BHCHOBKH, IIO 32 BCIMa CHUCTeMaMH Kiacu(ikallii Ha3BU
pOOIT PO3TISAHYTOI CHEIIaTbHOCTI 3HAXOAATHCA B iH(MOpMAIIHHIA Talmy3i, a CyMDKHI Tays3i
IOPOKY 3MIHIOIOThCS.

[I{o10 po3moaiiy 3a CHeliaabHOCTSIMHM, TO TYT CHTYallis Tpoxu inma (puc. 3). B AZNSRC
«TOJIOBHOKO» CIICIliaJIbHICTIO BH3HauaeThesi «3507 Strategy, Management and Organizational
Behaviory, «4605 Data Management and Data Science» — Ha apyroMmy micii. ¥ Toi e 4ac s
CA-21-mar 3’sBumacsa «4609 Information Systems», a mis CA-22-mar — «4611 Machine
Learning». B ISCED-F Takox «ronoBHoro» € «0413 Management and administration»; «0612
Database and network design and administration» — Ha crabinbHOMY TpeTboMy Micui. Jpyre
3aiimae abo «0729 Manufacturing and processing not elsewhere classified» mis CA-21-mar, abo
«0222 History and archacology» mis CA-22-mar, mo BigOuBae crerudiky AeIKuX TeM. Y
«'sTipi» creniansHocTei € pisai poku «0611 Computer use», «0613 Software and applications
development and analysis», «0688 Inter-disciplinary programmes and qualifications involving
Information and Communication Technologies (ICTs)».

Jns po3paxyHKy MicIlb B yKpaiHChbKill kiacudikamii MOXKHa KOPHCTYBaTHCS SIK
«IPOTPECUBHOIOY MIKAIOKO MEPEBEICHHS, TaK 1 «piBHOMIpHOIO». B mepiomy Bunaaky (puc. 3) Ha
po3TalryBaHHS MEPIIMX MICIh CHIBHO BIUTMBAE CHEIU(iKa OKPEMHX T€M, B CEPEAHBOMY 3a TPH
poku Ha aApyromy Mmicii — «126 IndopmarniiiHi cucTeMu Ta TEXHOJOTIi», Ha YeTBepToMy — «124
CucteMHHI aHAITI3». AJIe SIKIIO BUKOPHUCTATH IHIILY IIKAIY epeBeieHHs (puc. 4), TO Ha MepIIoMy
Micui — «124 CucreMHuit anamizy», Apyromy — «126 Indopmarniifai cucteMu Ta TEXHOJIOTII», 10
MIATBEP/KYE KOPEKTHICTh (opMymioBaHHS TeM KBamidikamiiiaux pobit Ha Kkadenpi
IHTEIEKTYIbHUX CUCTEM NPUNHHSATTS PIillICHb.

Specialities { Ukraine - 2
124 CucTemHui aHania 7.02] 29.96) 2269 3 1 2 6
126 [HdopmaLiiiHi cHCTeMM Ta TeXHONOrT 20,29 9,97 6 2 3 1
232 CouiankHe 3abe3neyeHHRA 6,39 1658 978 4 3 4 1
281 lNybniyHe ynpaBniHHA Ta 3AMIHICTPYBaHHA 6,39 16,58 9,78 4 3 4 1

Pucynok 4 — JIpyruii po3no/iis 3a yKkpaiHCbKMMH CIIELiaTbHOCTSIMHU
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Y JIK 004.925.84 : 629.5

Mixeenko .FO. ([Jonbacvka Oepacasna mawunobyodiena axademis, m. Kpamamopcok—
Tepnonins, Ykpaina)

IHTETPALIISI CAD-CUCTEM, 3D-IPYKY TA BEPCTATIB UIIK ¥
HABYAJIBHOMY IMPOLECI KA®EJIPU KOMII'FOTEPHUX IHOOPMALIMHUX
TEXHOJIOT'IHN

Anomayia: Cmamms npuceiyeHa BUBYEHHIO Md BNPOBAONCEHHIO CYUACHUX MEXHOAO02I V HABYANbHUL
npoyec Ha xkageopi Komn'tomeprnux Ingopmayitinux Texnonoeii. 3okpema, posensoaemocs suxopucmants CAD-
cucmemu SolidWorks Onst HasuanHs cmyOdenmie 0CHO8aM KOMN'TOMepHo20 npoexmyeants. Takooic 0ocnioxicyemvcs
inmeepayiss. CAM-mooyna SolidWorks CAM ons onmumizayii eupobnuuux npoyecie. [ooamxoso, 6 cmammi
po3zensioaemucs sukopucmarnts npoepamu Cura 015 Halauimyg8anHs napamempie 3D-0pyKy ma OmpumMaHHs SIKICHUX
pe3yIbmamis.

Abstract: The article explores the integration of modern technologies into the educational process at the
Department of Computer Information Technologies. Specifically, it examines the use of the SolidWorks CAD system
to teach students the fundamentals of computer-aided design. The integration of the SolidWorks CAM module to
optimize production processes is also investigated. Additionally, the article discusses the use of the Cura program to
configure 3D printing parameters and achieve high-quality results.

Cratta cTaBUTh mepeq coOO0 3aBIaHHS OCTIIWTH Ta ONTHUMI3yBaTH BUKOPUCTAHHS
Cy4aCHHX TEXHOJIOTIH y HaBYaJbHOMY IMpOIIeci, 30cepelKyrounch Ha BrpoBamxkeHHi CAD-
cucremu SolidWorks, CAM-monaysst SolidWorks CAM Ta niporpamu Cura. ['0J10BHOIO METOIO €
MOKpAaIIeHHsI SKOCTI HaBuaHHs CTyleHTIB Ha kadeapi Kowmm'rorepuux Iadopmariitnux
TexHoJIOTiif Ta MATOTOBKA iX JI0 BACOKOTEXHOJIOTTYHOTO PUHKY TIpAIl.

JlocimkeHHs 31HCHIOETHCS Y KOHTEKCTI BJIOCKOHAJICHHS SKOCTI T€XHIUYHOI MiATOTOBKH
CTYIEHTIB y chepi kKoMm'toTepHux TexHOorii. Bukopucranus cydacanx CAD-cuctem ra CAM-
TEXHOJIOTIH € KIIOYOBUM €JIEMEHTOM JUIS TIATOTOBKH KBali()iKOBaHHUX KaJpiB IS
BHCOKOTEXHOJIOTIYHUX TaITy3ei MPOMHUCIIOBOCTI. Pe3yabpTaTi HOCIIPKEHHS MOXKYTh MaTh BEJIHKE
3HA4YeHHs JJIS aKaJIeMiYHOrO CepeIOBHUINA Ta MPAKTUYHOI'O 3aCTOCYBaHHS Yy cepi iHKeHepil Ta
TU3aiHy.

Cain 3a3HaunTH, 10 nuTaHb 3actocyBaHHd CAD-cuctem, 3D-apyky Ta Bepcratis UIIK B
OCBITHBOMY TIPOIIEC] BXX€ MPUCBSIUECHO 3HAYHY KUIBKICTH POOIT [1-7]. OmHak BUKOPUCTAHHS Ii€l
TEXHOJIOTIi B KOHKPETHMX IMCLUIUIIHAX HE CYTTeBO. Lle MOsICHIOEThCS MEBHUMHU TPYAHOILAMH,
MOB'I3aHUMHU 3 MaTeplajibHO - TEXHIYHUM 3a0€3MEUYEeHHSM Ta 0OCIyroByBaHHSM HaBYaJIbHOTO
Ipo1IECy.

MeTo1o 1aHOTO JOCHIIKEHHS € 11eHTH]IKallisl Ta BUPILIEHHS BHUILE3a3HAYCHUX MpooIeM
s yenimHoi iHTerpauii CAD-cucrem, 3D-npyky Ta Bepctarie UIIK y HaBwanmbHMII mporiec
kadenpu KIT. [ocnimkeHHs crnpsMOBaHE Ha CTBOPEHHS CIPUSTIMBUX YMOB JUISl PO3BUTKY
TEeXHIYHUX Ta MNpoQecifHUX HaBUYOK CTYJEHTIB, II0 3a0e3Me4yuTh iX BHUCOKHI piBEHb
KOHKYPEHTOCITPOMOXXHOCT1 Ha pUHKY TIparl.

Pobory y CAD-cuctemax CTyIeHTH NpPOXOAATh B 3&JIEKHOCTI C HANPSIMKOM Y
mrcnuIuTiHaX « TeXHOIIOTIT KOMIT I0TEPHOTO POEKTYBaHH» Ta «[IpoeKTyBaHHS Ta BUTOTOBJICHHS
BUPOOIB MEAMYHOTO MpHu3HaueHHs». OIHOIO 3 3a/1a4 [IUX JAUCLUIUIIH € 3HAaHOMCTBO CTYJIEHTIB 3
CY4aCHUMH KOMIT FOTEPHIUMH TEXHOJIOTISIMU MPOEKTYBaHHS Ta (POPMYBaHHS y HUX MPAKTHUYHUX
HaBU4oOK pobotu y CAD-cucremax. BukonaHHs nabopaTopHUX poOOT MPAaKTUYHUX HABHUUYOK
po6otu y CAD-cucremi SolidWork.

Mo>kHa BUAIINTHA HAWBAXKIIUBIIII 3 HUX:

— 3HaiioMcTBO 3 iHTepdeiicom CAD-cucremi SolidWork;
- poboTa 3 iHCTpyMEeHTOM «BHUIaBUTH OCHOBYY;
- poboTa 3 iHCTpyMEeHTOM «BHIaBUTH 1O TPAEKTOPIi»;
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- po6oTa 3 IHCTpYMEHTaMH JIiHiiHI Ta KpyroBi MacHBH;

— poboTa 3 IHCTPYMEHTOM JIMCTOBHI METAI;

- poborta 31 30ipkamu;

- po0oTa 3 KPECICHHSIMH;

— poboTa 3 mapaMeTpUIHUMHU MOJICIISIMH;

- 3HaiioMcTBO 3 API.

Ha xagenpi KIT 3D-mpyk y HaB4aibHOMY MpOLECi BIOPOBAKEHO Yy MICHMILTIHAX
«TexHomorii KOMIT'IOTEPHOT0 MPOEKTyBaHHI» Ta «IIpoeKTyBaHHA Ta BUTOTOBJICHHS BUPOOIB
MEIUYHOro npu3HaueHHs». CTYAEHTH OTPUMYIOTh HACTYIHI HABUYKH:

— 3nHaHHA MartepianiB Ta mapaMmeTpiB ApyKy: CTyaeHTH MariOTh PO3YMITH pPi3HI THUIH
MaTtepialiB, iX BJIACTHBOCTI Ta HapameTpu Ipyky. Lle nomomoxke iM BUOMpaTH onTHMalbHUN
MaTtepial sl KO)KHOTO POEKTY;

— 3nHanHA napaMmerpiB ApykKy: CTyaeHTaM MOTpiOHO PO3YMITH Pi3HI MMapaMeTpH JIPYKY,
TaKi K MIBUJKICTh JIPYKY, TOBLIMHA IIapy, 3allOBHEHHS, TEMIIEpaTypa, HniajaepxKa Tomo. Bonu
MOBMHHI 3HATH, fKi TMapaMeTpH BIUTMBAIOTh HA SKI aCMeKTH JAPYKY Ta SIK HaJAIITyBaTH iX
OINTHUMAJIBHO;

— Bubip cmaiicepa: CrtyaeHTaMm ciifi BHBYMTH pi3HI NporpaMu-ciaicepd, Taki sK
Ultimaker Cura, PrusaSlicer, Simplify3D Tomo. Bonn moBuHHI 3HaTH, SIK 00OpaTH BiIITOBITHHIA
ciaiicep U1 cBOIX OTpeO Ta sIK MPaLtOBATH 3 Horo iHTepdeiicom;

— HanamryBanns mozpeni: CtyneHtam moTpiOHO 3HATH, SIK NPAaBWIBHO IMIIOPTYBAaTH
MOJIeTIh Y Claiicep Ta HaJamTyBaTH 1 mepen apykoM. lle BKkItouae OpieHTAIiI0 MO,
MaciTaOyBaHHs, 10/1aBaHHS MiICP>KKH, BUIIPABJICHHS 1e(EKTIB TOLIO;

—  Ontumizaris gacy IpykKy Ta skoctTi: CTyaeHTaMm CIIiJl pO3yMiTH B3a€MO3B'SI30K MiX
9acoM JIPYKY Ta SIKICTIO BUTOTOBJICHHS. BOHYM MOBUHHI 3HATH, SIK 3HANUTH OaJlaHC MK IIAMH JTBOMA
(akTopaMu Ta HAJAIITYBATH Claiicep BiMOBIAHO;

— Anamiz ta nepeapyk: CTyaeHTaM CiiJl BMITH aHai3yBaTH pe3yJIbTaTH MONEPEIHIX
JIPYKyBaHb, BUSBJISATH MPOOJIEMH Ta HEIOJIKH Ta BHOCUTH HEOOXIJAHI 3MIHM Yy HaJlallITyBaHHS
craiicepa Jis OJIIIIEHHS SIKOCT1 IpyKy. BOHU Tak0oX MOXYTh BMITH BUKOPHCTOBYBATH (YHKIII],
SIK1 JI03BOJISIFOTH APYKY

Bcroro 6yno po3pobieno 5 naboparopHux podit no podorti y craiicepi Cura :

— IliaroroBka TpuBuMipHOi Mozeni A0 3D npyky. KonBeprauist TpuBUMipHOi MoJem y
¢opmar STL. Binkputts STL ¢aitny y cnaiicepi Ta panioHajJbHe pO3TalllyBaHHS TPUBHUMIPHOI
MOJIeJTl Y TIPOCTOPI;

— IIpocte nHanamryBanss napametpis 3D apyky;

—  Posmmpene HanmamryBanus napamerpis 3D npyky;

—  Buxopucranus niarpumok ais 3D npyky;

— PenaryBanns G xony mns 3D npyky.

Koxna naboparopHa pobora QokycyeTbcs Ha pI3HMX acleKTaxX BUKOPHUCTaHHS claiicepa
Ta HaJAIITYBaHHI MapaMeTpiB ApyKy. Och KOPOTKHUI ONKC KOXKHOI 3 Tab0paTOpHUX POOIT:

— IligroroBka TpuBHMipHOT Mozaeni 1o 3D Apyky - BUBYaTHMeECS MPOLEC IMiJrOTOBKH
TPUBHUMIPHOI MOJIeNi 0 APYKY, KOHBepTauito mozaeni y ¢opmar STL Ta po3rauryBanHs Mozeni y
npocropi cinaiicepa Cura (puc. 1);

— Tlpocre HanamTyBaHHs mapameTpiB 3D npyKy - BCTaHOBIIOIOTHCS OCHOBHI TapaMeTpH
3D apyky, Taki K MBUAKICTH APYKY, TOBIIMHA IApy, TEMIIEPATypa eKCTPyaepa TOIIO;

— Posmmpene wanamryBanns mapamerpiB 3D apyky - smaGopatopHa pobota
BKJTIOYaTHME OUTBII JieTalbHE HaJamTyBaHHs mapaMeTpiB 3D npyKy, BKIIOYAa0OUN HATAIITYBaHHS
3alOBHEHHS, I1apOBOi aAre3ii Ta 1HIIMX J0AaTKOBUX IapaMeTpiB;
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— Bukopucranns niarpumok it 3D npyKy - 10CHiIKY€EThCS BUKOPUCTAHHS M1ITPUMOK
JUISL IPYKY CKIJIQJHUX MOJIeNel, BCTAHOBIIOBAaTUMETE MapaMeTpy MiATPHUMOK Ta BUBYATUMETE iX
BIUIMB Ha JIPYKOBaHY MOJIEIIb;

— PeparyBanns G-xkony mnst 3D apyky - mpoxoje o3HaillomiieHHs 3 peaaryBaHHsMm G-
KOy, SIKUM CTBOPIOETHCS ciaiicepom CuUra, A HalalmTyBaHHS JOJATKOBUX KOMaH/ 1 mapaMeTpiB

APYKY.

Puc. 1 - MacmtaGyBaHHs Ta palliOHaJIbHOIO pO3TAlLIyBaHHS MOJIENel y craiicepi uis

APYKY

VY skocti CAM-cucremun Bukopuctanu SolidWorks CAM - interpoBanuit y CAD-
cucremy SolidWorks CAM-monyns. B mabopaTtopaux poGotax moB’si3anux ¢ Bepcratamu YITY
CTYIGHTH HaByaloTbcsl OCHOBaM poOotu y CAM-cucremi, po3poOli HPOCTUX KEPyHOUUX
nporpamu it ppe3epHoro (puc. 2) Ta TOKAPHOTO BEPCTATIB.

JIBi maboparopHi pobotu moB’s3ani 3 G-kogoM. G-Code — ymMOBHE HaliMEHYBaHHS MOBHU
nporpamyBanHs mpuctpoiB UITY Tta 3D-mpunrtepiB. CTyaeHTH 3HAHOMISTHCS 3 OCHOBHUMU
koMaHgamMu G-Koy, 0COOTUBOCTSIMHE Kepyrounx mporpam juis 3D-nipuHaTepiB Ta Bepcraris UITY.
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Puc.2 - MopentoBanus ¢pesepHoi 00poOku mnactuHu-iMuianty y CAM-cucremi

BUCHOBKU

BucHOBOK cTaTTi MICTUTh Yy3arajJbHEHHs peE3y/lbTaTiB JOCHIDKEHHS Ta HaJae
pexomenmanii monxo ycmimuoi inTerpamii CAD-cucrem, 3D-apyky Tta BepcrariB UIIK y
HaByanbHuii npornec kadenpu KIT. IligkpecnioeTscss BaKIUBICTh MEJArOriuyHOI MIATOTOBKU Ta
OIATPUMKH Ul BHUKJIAJA4diB y BIPOBA/DKCHHI IIMX TEXHOJIOTiIH, a TaKOX BHU3HAYAETHCS
NEePCHEeKTUBA MMOATBIIOTO PO3BUTKY LIbOTO HAMIPSIMKY.

Jlaboparopui pobotu, cnpsimoBani Ha BuBYeHHsI CAD-cuctremu SolidWorks, BusBumucs
BOXJIMBUM €TanoM Yy (QOpMyBaHHI MNPaKTHYHUX HABUUOK CTyAeHTiB. OTpUMaHi HaBHYKU
BiOOpaXarOTh CydacHI BHMOTH IHAYCTpii Ta JO3BOJSIOTH CTyIEHTaM e(EeKTUBHO
BukopucroByBatu CAD-cucremu y cBoiil MaitOyTHill npodeciiiHiil nisabHOCTI. JlaHi MPaKTUKH
CJIIJT PETYJISIPHO OHOBJIOBATH Ta aJIalITyBaTH BIiJAMOBIIHO JIO 3MiH Y TaJly3i TEXHOJIOTIA Ta BUMOT
po0OOUYOTO PUHKY.

JlaGopaTopHi poOOTH J03BOJISIOTH CTYJCHTaM OTPUMATH MPAKTHYHI HaBUYKH POOOTH 3
Cura Ta BUBYMTH BCl aCIEKTH HaJIAIITyBAaHHS MapaMeTpiB JpyKy. 3700yBadi BUILOI OCBITH HE
JIMIIIE OCBOIOIOTH OCHOBHI (PYHKIIIT Tporpamu, aje i 3100yBatoTh TOCBI B pOOOTi 3 pO3IIMPEHUMH
napamMeTpamH, 110 J03BOJIs€ IM €(PEeKTUBHO ONTHUMI3yBaTH HPOIEC APYKY Ta JOCATaTH BHUCOKOI
SIKOCTi BUTOTOBJICHHX BUPOOIB.

Bukopucranas SolidWorks CAM y naGopaTopHux poOoTax JoAae HOBHM piBEHb
MPAKTUYHOCTI 10 HaBYaHHS CTyACHTIB Ha Kadenpi. [aTerpoBanniit CAM-Moaynb 103BOJIAE TM HE
TIIBKK CTBOpIOBaTH ckiaaHi 3D-moxeni, ame i HaBuae iXx renepyBatu NC-mporpamu Ta
ONTUMI3YyBaTH MpoIieck BUPOOHUIITBA. []e poOnTh HaBUaHHS OLIBII PeaTiCTUIHUM 1 MATOTOBITIOE
CTY/ICHTIB /10 BUKJIUKIB, 3 SIKUMHU BOHU 3ITKHYTHCS Y CBOil MailOyTHi# npodeciitHiil isIbHOCTI.

CIIUCOK MOCNJIAHb
[1] Metoanuni Bkasisku 3 Busuenns quctmmuiiay "Ocuosu CAIIP B aBToM06ineOynyBanHi" Ta BUKOHAHHS
KOHTPOJILHHX 3aBaHb, JJISl CTYAEHTIB crnenianbHocTi 133 "TamyszeBe mammHoOyryBaHHa" ("KouticHi Ta ryceHHYHi
TpaHcHopTHI 3aco0u"), ycix popm HaBuanHs / Yki. : O. M. Aptiox, O. B. Iynapenko, A. 10. Cocuk, A. B. Illepouna.
Bamopixoks : SHTY, 2019. 62 c.
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YJIK 004.93
Hernabko C.A. (Hayionanvnuii ynisepcumem «Jlvgiecoka nonimexuixay, Ykpaina)

3ACTOCYBAHHS METOAIB MAIIMHHOT'O HABYAHHA J1IA
JIAI'HOCTHUKHU ITHEBMOHII

Anomayia: B pobomi posensoacmvca modxcauguii cnocié 6useieHHs 03HAK 30X80PIOBAHHA NHEBMOHII HA
DPEHMEEHONO02IYHUX  300PANCEHHAX 3A OO0NOMO20I0 Memodie Mawtunno2o Hasyanus. OKpiM  BUABNIEHHA O3HAK
3aXBOPIOGAHHSL MAKONC BPAX08YEMbC IX Kiacugixayis 6I0nogiono 00 3-pbox 6udié nHeéMOHIL (8IpycHa,
baxmepianvna, covid-19). [ns posnisnasanus 03Hax Ha 300padceHHsx OYI0 GUKOPUCMAHO 320PMKO8Y HEUPOHHY
mepedcy. Tlpoananizosano pesyrvmamu kiacugikayii ma wiisixu ni08ueHHs. MOYHOCMI CUCEMU.

Abstract: The paper considers a possible way to detect signs of pneumonia in X-ray images using machine
learning methods. In addition to detecting the signs of the disease, their classification according to 3 types of
pneumonia (viral, bacterial, covid-19) is also taken into account. A convolutional neural networks was used to rec
nize the features og in the images. The results of classification and ways to improve the accuracy of the system are
analyzed.

1.Beryn

AKTyaJIbHICTh P000TH. 3 PO3BUTKOM TEXHOJOTIH, 30KpeMa 3 TIOSIBOIO METOJIB
MalIMHHOTO HaBYaHHS Ta X BJOCKOHAJCHHSIM CTaJI0 MOXKJIMBUM TOKpAIyBaTH MPOAYKTUBHICTh
OaraThox cdep cydacHoro kutTsa. Cepel HAMOLIbII aKTyallbHUX MUISXIB 3aCTOCYBAHHS METO/IIB
rIIMOOKOT0 HaBUAHHS HA CHOTOJHINIHIN J€Hb 3alUIIA€THCS BIPOBAKEHHS PillleHh B MEAMYHIN
cdepi. 1IBUAKICTh, TOYHICTh Ta SKICTh € KPUTUYHHMHU TapaMETPaMH, SIKi BPaXOBYIOThCS TMpPHU
pO3poO0IIi pillleHHs 3aBJaHb MOB’SI3aHUX 3 JIarHOCTHKOIO Ta JIKYBaHHSIM. 3 MOSBOIO MaHAeMil
covid-19 srocTBO 3IMTOBXHYJIOCH 3 TAKUMHE ITPOOJIEMaMH K BEJIMKUH IMOTIM XBOPUX Ta HECTaya
HEOOXIHMX pecypciB, M0 B CBOI Yepry CIPOBOKYBAJO BHUCOKY CMEPTHICTh JaHOTO
3axBoproBaHHs. JIrogchbkuii (akToOp TaKOX HE MOXKHA BHUKIIOUUTH, TPAIUIFOTHCS BHIAJKH
HENPaBUIbHO BCTAHOBJICHOTO JiarHO3y, 1[0 3HAYHO IOJIOBXKYE MPOIIEC JIIKYBaHHs ab0 K HaBITh
MOJKE 3alIKOTUTH 3J0POB’I0 JIIOMWHHU. 3aCTOCYBAaHHS METOMIB MAIIWHHOTO HABYAHHS IS
pO3Mi3HABaHHS O3HaK ITHEBMOHII Ha PEHTIEHOJOTIYHUX 300paXEHHAX MOXE 3HA4HO
MPUIIBUIIINTH MPOIIEC BCTAHOBJICHHS MPABHIIBHOTO JiarHO3y. OKpIM TOTO TakWil 1IHCTPYMEHT
MO>KHa BUKOPUCTOBYBATHUCH SIK TOJATKOBE JUKEPEIIO 3HaHb, OCKUIBKU TPAIUISIOTHCS BUIIAIKH KOJIU
CKJIaJTHO TOYHO BU3HAYMTH BH]] 3aXBOPIOBAHHS MPOCTO MOIMBUBIINCH HA PEHTI'€H 3HIMOK.

Merta ii 3aBa1aHHsi po6oTH. MeToro poboTH € po3poOKa METOY A1arHOCTHKY PI3HUX BUJIIB
ITHEBMOHIT 32 PEHTI'€HOJIOTTYHUMHU 300paKEHHSIMH.

2. AHaJi3 iCHyl0YHMX MiaXoaiB

Ha cporoanimiHii 1eHb ICHYIOTh J€sIKI TOCHIKEHHS], 0B A3aHl 3 PO3Mi3HAaBaHHSAM O3HaK
3aXBOPIOBAHHS JIETCHb HA PEHTICHOJIOTIYHHUX 300paKeHHsIX. 30KpeMa y TociipKenHi [1] onucano
MeTo BUsBIeHHs covid-19 3a gqomoMororw HelpoHHOT Mepexi KoHTekcTHOI arperaiiii (CANN),
sKa CKJIAaa€ThCcs 3 TphoX MonyniB: context fuse model(CFM), attention mix module(AMM),
residual convolutional module(RCM). CyTp MeTOy HaHOTO JOCIIKEHHSI TIOJISITAaE y BUSBICHH]
JIBOX OCHOBHMX oOmacTei, moB’s3aHux 3 covid-19 : cuMmTOoM «MaTtoBOro ckia» (TyMaHHe
3HMKEHHS [TPO30POCTI JIET€HEBOI TKAHUHM) Ta 30HY YIIIJIbHEHHS JIET€HEBO1 TKAaHWHU, BHACIIIOK
3alOBHEHHS MOBITPSHUX allbBEOJ. B 1aHOMY BUIIa Ky BU3HAYAETHCSA OJHE 3aXBOPIOBAHHS, IPOTE
TaKOXX € JOCTIIPKCHHS 3 BU3HAUCHHsI PI3HUX 3aXBOPIOBaHb JIET€Hb, SK Yy JOCHIDKEHHI [2],
HampHKIa, Kiacudikaiis IBOX CXO0XHX 33 O3HaKaMH Ha PEHTIeH-3HIMKaxX 3aXBOPIOBAHb:
MMHEBMOHIT Ta TYOEpKYJIb03y. 3alpOTIOHOBAaHA B TAHOMY JIOCIIDKEHHI CHCTEMa MPaIloe Ha OCHOBI
3rOPTKOBUX HEMPOHHUX MEPEX B MOETHAHHI 3 TAKUMHU METOJaMH MAITUHHOTO HaBYaHHS Kk SVM
ta PCA.
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Hocmimxenns [3] npucsyeHo kinacudikaiii OiabIe HIK JBOX 3aXBOPIOBAaHb JICTCHb, a
caMe: MHEBMOHIi, paKy JiereHb, TyOepKyIb03y, HEMPO30pocTi jereHs ta covid-19. Metomosoris
JTaHoTo AociipkeHHs noisrae y noenqnanai VGG19 ta CNN. Takox, kinacudikamis Oiapiie HiK
JIBOX 3aXBOPIOBaHb MPEICTaBICHA Y JIOCIIIKEHH1

[4]. CtBOpena cucrema y Burisiai noennanas moneneid EfficientNetBO0, EfficientNetB1,
EfficientNetB2 nns BumoOyBanHs o3Hak Ta kinacudikaropa y Burisaai Random Forest + SVM +
JIOTICTUYHA perpecist 3AaTHa po3Mi3HaBaTH MHEBMOHIIO, TyOepKyiIp03 Ta covid-19.

VY nocnimkeHHi [5] Ha OCHOBI 3rOPTKOBOI HEUPOHOI Mepexi Oyio MoOYI0BAaHO CHCTEMY,
3IaTHY PO3Mi3HaBaTH MHEBMOHI0, covid-19, kapaiomeranito, HOMyTHIHHS JIET€Hb Ta IUIEBPY Ha
nU(PPOBUX PEHTTEHIBCHKUX 3HIMKAX IpyaHOi KIiTKH. OKpiM TOTO, B JaHOMY JOCTiHKEHH] O0Yi0
MIPOBE/ICHO EKCIIEPUMEHT 3 MOPIBHAHHS 0araTokiIacoBoi Ta 6iHapHOT KiIacH(iKallii 3a JOOMOT 00
po3pobieHoi cucremu. B pesynbTaTi 6iHapHa Kiacudikallis mokazaja 3Ha4HO BHIII Pe3yIbTaTH
TouHOCTI. [/l TMOKpaleHHs pe3yNbTaTiB Kiacudikaiii 3aXBOPIOBaHb 332 PEHTTEHOJIOTTYHUMH
3HIMKAMH Y JOCHIDKEHHI [6] OyJio TakoX 3alpONOHOBAHO METOJl TOIMEpPeaHbOI 00pOOKH
300pakeHb Ha OCHOBI ¢inbTpa ['ayca Ta morapudmiuHoro omepartopa. Takuii METOA BHUSIBHBCS
€KOHOMIYHO €()eKTUBHUM Ta MPOCTUM Y BUKOPUCTAHHI.

Bucoxkoi Touynocti, npubnuzno 97%, Oyno mocsrHyTto mpu kiacudikailii MTHEBMOHII Ta
covid-19 B mocmimkenHi [7]. B ocHOBI cuctemMu, po3po0IIeHOi B TaHOMY JOCIIKEHHI, 3rOPTKOBa
Heiiponna mepexxa VGG ta monepeanst 00poOka 300paeHp 3a JOMOMOTOI0 METOLy 0OMEKEHOTO
KOHTpacTy ananTuBHOro BupiBHIOBaHHs rictorpamu (CLAHE) B moennanHi 3 ¢ineTpom
roMomMop¢HOT TpaHchopMartii.

B nocnimxenni [8] 3ampomonoBaHo apxitekTypy CNN, sika mpaioe Ha 3MEHIICHiH
KUIBKOCTI JaHWX, IO CYTTEBO MPHUIIBUAIIYE IIBUAKICTh ii HaBYaHHSI. MeETOH JaHOTO
JOCIIJKEHHS OyJI0 IOCSITHYTH MaKCUMAJILHO MOYJIMBOT TOYHOCTI ITPH MAaKCUMAaJIbHO MOXKIIBOMY
3MCHIIEHHI HaBYAIBHHUX MaHuX. [Ipu moOymoBi Momeni 0ys0 3aCTOCOBAHO METOIUKY, IO IMITYE
KOTHITHBHY yBary. B pe3ynbpTaTi oTpuMaHa ciucTeMa BU3Havajia THEBMOHIIO 3 TOUHICTIO 95.47%.
3ropTKOBY HEHPOHHY MEPEKY TaKOX OyJI0 BUKOPUCTAHO Y AOCHIKEHH1 [9] mansa kinacudikarii
PEHTTEHONIOTIYHUX 300paXeHb Ha JIBA KJIACH: «HOPMay Ta «ITHEBMOHISN».

IlocranoBka npodaemu. Ha nanuii MOMEHT OCHOBHMMH IpoOJieMaMu MPHU BHUPIIICHHI
3a/1a4l pO3Mi3HABAHHS 3aXBOPIOBAHHS 32 PEHTICHOJOTTYHUMHU 300paKEHHSIMH € TiABUIICHHS
TOYHOCTI Ta €PEKTUBHOCTI CUCTEMH, a TAKOX HASBHICTh HEOOXITHUX JaHHX. SIK BIIOMO MEIUYHI
JlaH1 9acTO € HeJOCTYMHUMH ab0 X HeMae B JIOCTATHIM KIIBKOCTI, PIIEHHSM LIbOTO € IITY4HE
JIOTIOBHEHHSI J1aTaceTy 3a JOMOMOIOK METOMAIB ayrMeHTalli abo >X IUIAXOM ITiJIBUIICHHS
e(peKTUBHOCTI KJIacu(iKaliifHOT MO, K 3alIpONOHOBAHO Yy T0oCiiKeHH] [8].

3. Onuc 3anponoOHOBAHOI0 METOLY

B nanoMy nocnipkeHHI 3alpOIOHOBAaHO BUKOPHCTAHHS 3TOPTKOBOI HEHPOHHOI MEpexi
Ui Kiacugikaiii peHreHOJNIOTTYHUX 300pakeHb 3 METOI0 BUSIBJIEHHS OakTepialbHOI MHEBMOHII,
BipyCHOI MHEBMOHIi Ta cripuunHeHoi covid-19. Pi3Hi BuIu MHEBMOHIT MalOTh CBOI XapaKTepHi

O3HaKH, npejcTasieHi Ha Puc. ] ta Tabnwumi 1.
¥ g & R
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Puc.1 Penmeenono2ciuni 300paxcenns 1e2ensv 3 03HAKAMu HAA8HOCHI NHEBMOHIT Pi3HU
euoie: a) eipycna, 6) baxmepianvua, 8) covid-19

Taobnuya 1.1. XapaktepHi 03HaKH PI3HUX BUJIIB ITHEBMOHI{

Bun XapakTepHi Bi3yaibHi 03HAKH
IHEBMOHIl
Bipycna XapakTepu3yeTbcs M’ SIKUMH, HETPO30PHUMHU 3aTEMHEHHSIMH, SIKi

JO3BOJIIIOTh ~ Oa4WTH  TKAHWHY JIETeHb. MEHII  BUAWMI
KOHCOiAaIii (3rymeHHs TKaHWHU JiereHb) (mpukian Ha Puc,
1.2)).

BakrepianbHa | XapakTepu3yeTbcsi  OUIBII  BUPOKEHUMH  KOHCOIIJAIISIMU
(3ryLICHHSMH JIET€HB), Ma€ JIOKaJi30BaHUI xapakTep (MpUKIaa Ha
Puc. 1.3).

Covid-19 3aTeMHEHHs Y BUIJISIII MO3AiKd, € aCHMETPUYHUMH (IIPUKIIA]] Ha
Puc. 1.4.).

st 30UIbIIEHHS KUTBKOCTI TPEHYBJIBHUX JaHMX Ta CTIMKOCTI O 3MiH 3aCTOCYEMO
ayrMEHTAllll0 10 TPEHYBaJIbHOI'O JaTaceTy. AyrMeHTallis JaHuX — L€ MPOLEC CTBOPEHHS HOBUX
MPUKJIAIB JAHUX UIIXOM 3aCTOCYBAaHHS PI3HUX ormepamii Tpancdopmarii 10 300pakeHb 3
natacery. Cepen omepaiiif, siki Oyau 3acTocoBaHi 10 300pakeHb B JaHOMY JOCIIIKEHHI
HACTYIIHI:
3MiHa PO3Mipy 300pakeHHs, HUIIXOM 00pi3KH iH(OpMaLIHHO HEBAXIMBUX KpaiB 300paKeHHS,
aJpKe JUIS BUPIIMIEHHS 33734l BaXJIMBA JIMIIE OOJACTh JIETeHb, IO PO3TalIOBaHa ONMKYE JI0
HEHTPY;

MOBOPOT 300pa)K€HHs Ha BMIIQJKOBO OOpaHUM KyT Ta y JOBILIBHO OOpaHy CTOPOHY J03BOJISE
CTBOPUTH Bapiallii 300pakeHb IiJ] pI3HUMH KyTaMH;
3MiHa KOHTPACTHOCTI Ta SICKPAaBOCTI 300paKeHH:L.

AyrMeHTaIlisi TaHUX TOKpallye HaBYaHHS MOJEJeH, TOTYIOYH iX /10 HOBHX YMOB Ta
cuTyalii. Y BUIAAKY 3 PEHTICHOJIOTIYHUMHU 300paKEHHSAMH, B 3aJIeKHOCTI Bl IPUCTPOIO Ha
SKOMY OyJI0O CTBOPEHO 300pa)KeHHs, MOKJIMBI MEBHI Bapiallil SIKOCTI TaKUX 300pakeHb. A TaKOX
BpPaxOBYIOYH, 1110 3a3BHYall MEINYHI JJaH1 € HETOCTYITHUMH a00 Xk 1X HEIOCTaTHbO, 32 JJOIIOMOIOO
ayrMeHTaIlii MOXHa IMTYYHUM CIIOCOO0M 301IBIIUTH KiTbKICTh TaHUX.

OxkpiM TOTO, MPOBEJEHO MOTEePeAHI0 00POOKY 300pa’keHb, IIIIXOM CTaHIapTU3AIIIT JTaHUX
Ta MiABMIIEHHS KOHTpacTHOCTi. OTpuMaHi 300pa)KeHHs MepeAaroTbcs Ha BX1Jl 3FOPTKOBOL
HEHPOHHOI Mepexi, CXxema KOl IpecraBieHa Ha Puc. 2.

3ropTkoBa HeMpOHHA Mepexka, BUKOpPHCTaHa I KiacH(ikallii B JaHOMY JOCIIIKEHHI,
CKJIAJIAETHCS 3 /-MHU 3rOPTKOBUX OJIOKIB, KOJKEH 3 SIKMX BKJIFOYA€E 3TOPTKOBUH I1ap, 3a SIKUM CIIYE
MaxPooling Ta Dropout. 3ropTKoBi IIapy BUKOPUCTOBYIOTBCS JUIsSl BUSIBJICHHS PI3HUX O3HAK Ha
300paxkeHHs1x, MaxPooling 3MeHITye po3mipHiCTE oOpakeHHs, 30epiraroud Ba)KJIMBI O3HAKH.
Dropout BUKOpHUCTOBYEThCS sl peryispusaiii Mepexi (3amoOiranHs mnepeHaBuyaHHs). [licis
OCTaHHBOTO 3TOPTKOBOTO OJIOKY BUKOpUCTOBYeThCs Global Average Pooling, st 3MeHIeHHS
PO3MIPHOCTI JAaHUX 1 CTBOPEHHS BEKTOpa O3HAaK, Ta 2 MOBHO3B’SA3HI IIApu Ui Kiacu]ikarii
300paxkeHb Ha 4 kiacu. BuxigHuii map cTaHOBUTH MOBHICTIO 3B’si3aHUI map 3 4-phoX HEWPOHIB
Ta (YHKII€I0 akTUBAIi] softmax, 1110 reHepye iIMOBIPHICTh HAJIEKHOCTI 300paskeHHS 10 KOKHOTO
3 4-pbox KJaciB. JleTanpHIMIMM onuc Mepexi MpeacTaBieHo Ha Puc. 3 3 ypaxyBaHHAM KIJIbKOCTI
3aCTOCOBAHUX (PUIBTPIB KOXKHOTO LIApYy.
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Puc. 2. Cxema apxitextypu CNN

Puc. 3. Apxitektypa po3zpoosenoi CNN

TpenyBanHs Mepesxi 0ys10 mpoBeeHO NMpH noAii garacety Ha 70% TpenyBaibHuX, 30 %
TECTYBAJIbHUX JAaHUX, a TaKOXK MpH noauti — Ha 80% TpenyBanbHUX, 20 % TecTyBalbHUX JaHUX.
Bumioi Tounocti 88% Oyio 1ocarnyTo npu TpenyBaHHI Mepexi Ha 80% nanux. [Ipu TpeHyBaHHI
Ha 70% naHux Oyno pocsrayto TouHocTi 86%. Ha Puc. 4 npencrasieHo rpadik ¢yHKIIT BTpaT
i Yac TPEHYBaHHS MEPExXI.
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Puc. 4. I'padik ¢pyHKIii BTpaT

BUCHOBKHU

3anpornoHOBaHO  apXITEKTypy 3TOPTKOBOI HEHPOHHOI Mepexi i Kiacudikarii
PEHTIEHOJIOTIYHUX 300paXkeHb Ha 4 Ki1acH (BipyCHa ITHEBMOHIs, OakTepiaabHa ITHEBMOHIs, COVid-
19, BigcyTHicTh 3axBopioBaHH:). byno nocsrayro TouHocti 88% mpu kimacudikariii Mepexero,
HatpeHoBaHoro Ha 80% 300pakeHb BHKOPHUCTOBYBAHOTO JaaraceTy. B sKOCTI momepenHboi
00poOKH 300paxeHb OyII0 3aCTOCOBAHO ayrMEHTAIIII0, 1110 JIO3BOJIFIIO PO3IIMPUTH TaTaCET.

J1y1sl Mo1aIbIIoro BAOCKOHAJICHHSI MEPEKI Ta IMiIBUIICHHS TOYHOCTI Kiacuikallii Mo)kHa
CIpoOyBaTH YCKIIATHUTH apXITEKTYpy MEPEeXi, a TAKOXK 3aCTOCYBAaTH aHCAMOJI JICKUTBKOX TaKHX
Mepesk A1 OUTbI epeKTUBHOT pOOOTH Ta KpalluX pe3ysbTaTiB.

CIIUCOK INOCINJIAHb
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YK 621.0 : 37.012

Ouaiitnnk C.1O. (/Jonbacvka oepowcasna mawunobyoiena axademis, m. Kpamamopcor—
Tepnonins, Ykpaina)

MPOBJEMMA OCBOEHHS JUCHUNJIIHA OCHOBU TEXHIYHOI TBOPYOCTI
B YMOBAX JUCTAHIIHHOTI O HABUAHHSI

Anomauin. Jucyunnina "Ocnoeu mexHiunoi meopuocmi” egaxciuga Onsi CMyOeHmis nepuiozo
0axKanaspcbKo2o pieHs, CRPUAIOUU IXHLOMY MEOPUOMY PO3GUMKY MA POPMYBAHHIO He Juwe NPo@eciinux HABUYOK,
ane U 30i6HOCmell pO38'A3y8amu YHIKANbHI 3A80AHHA 8 CYYACHOMY mexHiuHomy ceimi. Kypc oxonntoe memoou
MexXHIYHOI MEoPUOCMi HA PI3HUX PIGHAX 3A60AHb, GKIIOYAIOYU HAYKOBI OOCTHIONCEHHA MA SUPIUEHHS NPAKMUYHUX
iHOHCeHepHUX 3a80anb. 3a80anHA 00NOMA2AIOMb CMYOeHmAaM HAOYeamu NPAKMUYHUX HABUYOK i po3eusamu
meopyicms, npome BUKIUKU, No8'a3aHi 3 "ncuxonociunoio iHepyicio mucienHa" ma OUCMAaHYIUHUM HABYAHHAM,
sumazaoms ygazu 0 3abesneyenns eQeKmusHo20 HAg4anHs i pO3GUMKY CYOeHmis y yill oonacmi.

Abstract: The discipline "Fundamentals of technical creativity” is important for students of the first
bachelor's level, contributing to their creative development and the formation of not only professional skills, but also
the ability to solve unique tasks in the modern technical world. The course covers methods of technical creativity at
different levels of tasks, including scientific research and solving practical engineering problems. Tasks help students
acquire practical skills and develop creativity, but the challenges associated with "psychological inertia of thinking"
and distance learning require attention to ensure effective learning and development of students in this area.

Hucnumiina «OCHOBU TEXHIYHOI TBOPUYOCTI» € B TEPENIKy MPEAMETIB 110 BUOOPY IS
3100yBaviB OCBITH MEPIIOro OakKalaBPChKOTo piBHSA Kadeapu IHHOBALIWHMX TEXHOJOTIH Ta
ynpaBiiHHsa [1]. Jucnuruiina Mae AOCTaTHbO OaraTy iCTOpPiI0 CTAHOBJICHHS Ta BHU3HAUCHY
3arajibHy CTPYKTYPY, IO 3YMOBIIOE HAaOYTTs BaKJIMBUX HABHYOK 3700yBadaMu OCBITH [2, 3].
CydacHuil TeXHIYHHMH CBIT IIBHJKO 3MIHIOETHCS 1 3MIHM SIKi BiZOYBalOThCA MOCTIHHO
MPUCKOPIOIOTHCSA. Lle € pe3yapTar pocTy moTped JII0ICTBa, SKi CTaBIIATH HOBI 3a/1a4i B TEXHIlI Ta
TEXHOJIOTISIX T4 BUMAraroTh iX piIlIeHHS.

3aBJIaHHAM Cy4YacHOI OCBITM € He Jumie HaOyTTd NpodeciiHMX HaBUYOK, aje W
¢dopmyBaHHS TBOpuUuX 3A10HOCTeH MaiOyTHIX (axiBuiB 3 iHxkeHepii. CpboroaHi (axiBenp Bce
Ounpllle BUpINIYE YHIKaAbHI 3ajadyl Ha CTUKY JBOX, TPbOX Ta OUIbIlIE€ HayK, sIKI JO3BOJIATH
IPOAYKTaM HOro IisSIBHOCTI OYyTM KOHKYPEHTOCHPOMOXXHHMMH Ha PUHKY. MeToau akTuBi3amii
TBOPUYOTO MHUCJIEHHS 1 TEXHIYHOI TBOPYOCTI JO3BOJISIOTH CTBOPIOBATH HOBI «CUJIbHI PILLIEHHSI.

Kypc oxoruroe MeTomonoriyHi 3aBiaHHs, SKi BKJIIOYAIOTh 3HAHOMCTBO, BUBYEHHS Ta
BIJIIIPAIIOBaHHS PI3HUX METOJIB TEXHIYHOI TBOPYOCTI, MOLIYKY, CTBOPEHHs, OQOPMIIEHHS Ta
BU3HAYEHHS JOLUIBHOCTI NPUHHATHX pillleHb. JIJI1 OCBOEHHS MPOMOHYIOTHCS METOAM HAayKOBO-
TEXHIYHOT TBOPUYOCTI HA TPHOX PIBHSX IO XapakTepy 3aBAaHb: METOJIH, sIKI BUKOPUCTOBYIOTH Ha
HAayKOBOMY piBHI 3aB/aHb, 110 MalOTh ()yHIAMEHTAIbHUN XapakTep AOCHIPKEHb; METOIU JUIs
BUpIIICHHS IH)KEHEPHUX 3aBJIaHb, 10 MAIOTh MPHUKIATHUNA XapaKTep JOCITIKSHHS; METOIN IS
BUpIILIEHHS TBOPYMX BUPOOHMYMX 3aBJAaHb. TBOpYl pIlIEHHS MNPUBOASTH JIO BUHAXOIB,
IMIUTEMEHTAITis IKMX B Cy9acHe XUTTS OB’ S13aHO 3 METOJaMU iIHHOBAaTHKH, TOMY ITOHSITTS IIPO IO
JTMCLUIUTIHY TaKOXK HAJIA€ThCS MPOTITOM KypCy.

[Ti3HaBanbHi 3aBJaHHS BKIIOYAIOTh HA/JIaHHS 3HaHb 3 OCHOBHUX €TalliB 1 PiBHIB TEXHIYHOT
TBOPYOCTI, ICUXOJIOTIT Ta pOOOTY 3 IICUXOJIOTTUYHOIO 1HEPLIEIO.

[IpakTiyHi 3aBIaHHs BUPIMIYIOTH (GOPMYBaHHS NPAKTHYHUX HABHUYOK IMPH MOCTAaHOBII
TEXHIYHOTO 3aBJIaHHS, BU3HAYEHHS METOJIB HOro BHPIIIEHHS, pO3pPOOKH OCHOBHHX KPOKIB IO
OpUTIHAJILHOTO PIIIEHHS, aHaJi3y Ta OLIHKK OTpUMaHOro pimeHHs. Ha mpakTH4YHHUX 3aHATTSIX
CTY/IEHTH BHPIIIYIOTh TEXHIYHE 3aBJaHHs Ha BJIACHUN BUOIp 3a TEMAaTHUKOIO B sIKill 3allikaBiieH]
a0o0 13 3alPOTIOHOBAHMX 3aBJ/IaHb.
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Takum uymHOM, mucnmmuiiHa «OCHOBH TEXHIYHOI TBOPYOCTI» CTa€ OpaMor0 0 IUKIY
JTUCITUTLIIH OB’ SI3aHUX 3 METO0JIOT1€F0 HAYKOBOI JAISTIbHOCTI, 1K1 3/100yBayi OCBITH BUBYAIOTH SIK
Ha 0akaaBpChbKOMY piBHIi, TaK 1 JAaji HA MariCTepPCbKOMY.

[IpobGnemu, siki B OUIBIIOCTI CYIMPOBODKYIOTH CTYACHTIB TNPHU BHBYCHI IUCIMIUIIHH,
MIOB’s13aHI 3 <«IICUXOJIOTIYHOIO 1HEPLIEI0 MUCICHHS», SKa IMOJATae€ B 3aMKHYTOCTI MUCJICHHS Ha
ICHYIOYM CHCTEMHU Ta HeOaXaHHs IIITH BiJ TNOTOYHUX YSABJICHb 1 TBEep/UKeHb. lle 3aBakae
3100yBayaM OCBITH HE TIJIbKU Y BIAMIPAIIOBAHHI METOIB TEXHIYHOT TBOPYOCTI MiJ] Yac 3aHATh, aJie
1 TpW BHBYCHI IHIIUX, OLIBII (opMaTi30BaHMX NPEAMETIB 1 BIAMOBIAHO B MOJAIBIIOMY
npodeciifHOMY JKUTT1, TOMY IO 1€ BEJHKA MEPEIIKo/Ia Ha IUIAXY 10 BUHAXO/IB.

Jlnsi BUBEACHHS CTYACHTIB 13 «IHEPIN MHUCICHHS» MPAKTUKYBAJIOCS ITiJI Yac JICKIIN 1
NPAaKTUYHHUX 3aHATH JUCKYCii Ha PI3HOMAaHITHI TE€MH, TOB’S3aHi 3 HOBUMH SIKOCTSMHU, HOBHUMHU
(GYHKIISIMU TEXHIYHUX O00’€KTIB, JONMyCKanucs (aHTaCTHYHI HepeadbHI TBEpUKeHHs. dopmar
BUTBHOT Oeciau, 03 KPUTHUKY Ta BKA3aHHS Ha MMOMIIKH, TO3BOJISAB 3100yBauaM OUIbIIE AOBIpSTH,
B IIEpIIy Yepry co0i, BiIUyTH CBOOOIY 1 BifipBaThcs Bij popMartiB. L{e cipusisio O1IbIII IIBUIKOMY
MOIIIYKY HOBUX OPHUTIHAIBHUX PIIICHb HA MPAKTUIHHUX 3aHATTSX.

Curyarist 3 BUBYCHHSM JTUCIUIUTIHMA YCKIIAIHIMIIACS T 9ac JUCTAHIIIMHOTO HABYAHHS,
KOJIA HE 3aBX/IM € TEXHIYHI MOXJIMBOCTI y 3400yBaviB MPHEIHYBATHCS 0 OHJIAKH 3aHATH HAa BECh
9ac, TOMY IMPAaKTHKH yXOIy BiJ 1HepIii MUCIECHHS 3MeHmIucs. Lle moMiTHO BIUIMHYJIO Ha
pe3yJIbTaTH BUPIMICHHS MPAKTHYHUX 3aB/IaHb.

BUCHOBKH

[Ipobnema BTpaTH a00 3MEHILEHHS <OKMBOIO» CIIJIKYBAHHS BMKJIaJaya Ta CTYJEHTa
MOMITHO BIUIMBAa€ Ha PO3BUTOK TBOPYMX HABUYOK. OHIAWH CIIJKYBaHHS HE BUPILIYE IO
npobieMy, TOMy IO TaKoX OOMexeHe, 1 He J03BOJIsi€ BUWTU HA TOW PIBEHb MCHXOJIOTTYHOL
B3a€MOJIIi MK BHKIQJa4eM Ta CTYJIEHTOM, SKHH O3BOJSE BUPIMIUTH MPOOJIeMy «iHepii
MUCIIeHHs». TakuM 4YMHOM, JUIsi YMOB JIUCTAHLIMHOIO HABYaHHS, BUPILICHHS L€l 3a1adi €
aKTyajpHOIO Tpobsiemoro. Hi BUKIanaHHA Marepially JIEKIi, HI JeTaJbHUN ONKUC BUKOHAHHS
MPAKTUYHUX POOIT HE MOXKYTh IMOKH 3aMIHMTH Marii *HBOTO CIUIKYBaHHS MIX BUKJIaJaueM Ta
3100yBavyeM OCBITH.

CIIMCOK IMOCUJIAHD.
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VIK 317.148

Onumyk C.I'., Tyaynos B.IL (donbacvka oeporcasna mawiunoOyOieHa aKkaoemis, M.
Kpamamopcwvk — Teproninw, Ykpaina)

BUKOPUCTAHHA KOMIIETEHTICHOI'O HIAXOAY B MPO®ECIVMHIN
NIAroToBuUI 3106YBAUIB BUIIIOI OCBITU

Anomauia: B cmammi posensdaromvci 0codOAU8oCmi SUKOPUCMAHHA KOMNEMEHMHICHO20 Ni0Xo0y 6
npodecitiniu niocomosyi 3000y8auis suuoi oceimu. Posenanymo ocodrueocmi npogheciiinoi niocomosxku bakaniaepie
ma mazicmpis 3a cneyianvuicmio I[lpuknaoua mexawixa.

Abstract: The article examines the peculiarities of using the competence approach in the professional
training of higher education applicants. The peculiarities of the professional training of bachelors and masters in the
field of Applied Mechanics are considered.

IlocTtanoBka npodiemMu B 3arajbHOMY BHIVIAAL Ta ii 3B'AI30K i3 BaKIMBHMH
HAYKOBHMMM 4YM NPAKTHYHHMH 3aBJaHHAMM. BianosigHo 1o crarti 1 «3akony Ykpainu «lIpo
BUIIY OCBITY» «KOMIETEHTHICTh — 3[JaTHICTH OCOOM YCIIIIHO COIliaNi3yBaTHCS, HaBYATHUCS,
MIPOBAAUTH IPOQECiiiHY AiSIbHICTD, SIKa BHHUKAE HA OCHOB1 JUHAMIYHOT KOMOIHAIIi1 3HaHb, YMiHb,
HABUYOK, CIIOCOOIB MHUCICHHS, IOTJISAAIB, I[IHHOCTEH, IHIIMX ocoOucTux sikocrei» [1].
HeoOXigHiCTh 3aCTOCYBaHHS KOMIIETEHTHICHOTO MiIXOAY Y MiArOTOBILI MaiOyTHIX (axiBiiB,
dbopmyBaHHs TpodeciiHOT KOMMETEHTHOCTI, KIIOYOBHUX KOMIIETEHIIIM Ta KOMIIETEHTHOCTEH
3a3HavyeHi y 3akoHax Ykpainu «lIpo ocity», «IIpo Bumry ocBiTy», HamionanbHiii crparerii
po3BHUTKY ocBiTH B YKpaiHi 10 2030 poky. Ctannapty BUIIOI OCBITH YKpaiHH yCTAaHOBIIOIOTH IS
BUITYCKHUKIB TEpENiK IHTErpajbHOi, 3arajibHUX, CHeIlialbHUX ((haxOBHX, TMPEAMETHHUX)
KoMmreTeHTHOCTe|. [y 1x 3abe3nedyenHs 3aKiau BUIIOl OCBITH ()OPMYIOTH OCBITHBO-TIpO(deciitHi
Ta OCBITHBO-HAYKOBI MPOTPaMHU, IO MICTATh MEpeNik O00OB’SI3KOBUX Ta BUOIPKOBHX OCBITHIX
KOMITOHEHTIB LIUKJTY 3arajbHoi Ta mpodeciiiHOl MiArOTOBKH.

AHaJii3 OCTaHHIX A0CJHiIKeHb Ta NMyOJiKalii, B IKHX 3alI0YATKOBAHO PO3B’A3aHHS
AaHoi npodjaemu. KoHrentyaabHi OCHOBM KOMIETEHTHICHOTO MiJXO0Y PO3IJIsIHYTO B poboTax H.
bi6ik [2], I'. €npHikoBoi [3], A. Komuman [4], B. Xumunensp [5]. [ToHATTS «KOMMIETEHTHICHUN
niaxigy B. XuMuHeNb OTOTOXKHIOE 31 CIPSIMOBAHICTIO OCBITHHOTO Tpoliecy Ha (OpMyBaHHS Ta
PO3BUTOK KJIOYOBHUX (0a30BMX, OCHOBHHMX) 1 MpPEIMETHUX KOMIIETEHTHOCTEH OCOOMCTOCTI.
KomnereHTHICHMI TiAX1] CKEpOBYE OCBITY Ha (pOpMYyBaHHS LIJIOr0 HaOOPY KOMIIETEHTHOCTEN
(3HaHB, YMiHb, HABHYOK, CTaBIIEHb TOIIO), IKUMU MAIOTh OBOJIOITH MaiiOyTHI (axiBiii.

Bu3zHayeHHsi HeBHpilIGHMX paHille YacTHH 3arajabHOi mpolJjevMu. B 3B’a3Ky 3
3aMpoBa/KEHHSM CTAaHIAapTIB BUIIOI OCBITU BUHUKA€E HEOOXITHICTh LI0JI0 BUSHAUEHHS MEPENIKY
OCBITHIX KOMIIOHEHTIB, 30Kpema MpodeciiiHoi MiArOTOBKH, IO JIO3BOJATH 3a0e3MeyuTH
dbopMyBaHHs crerianbHUX ((paxoBUX) KomreTeHTHocTed. IlpuyoMy CTOCOBHO MiATOTOBKU
3100yBaviB BUILOT OCBITH SIK Mepuioro (0akagaBpCbKOro), Tak i Apyroro (MaricTepchbkoro) piBHiB
BUIIO1 OCBITH 3a crnenianbHicTiO 131 IlpukiagHa MexaHika BUHUKA€ HEOOX1IHICTh MOEIHAHHS
0araTopivHOro JOCBITY MATOTOBKU (PaxiBIliB 3 HOBITHIMU BUMOTaMH JIFOYMX CTaHIAPTIB.

Mera poGoTH — BH3HAUEHHS METOAWYHUX TMIAXOMIB IIOJ0  BHKOPHUCTAHHS

KOMIIETEHTHICHOTO MiAXO0Jy MNpH BUKJIAJAaHHI JUCHUIUIH IMKIY TpodeciiHoi MiArOTOBKU
3100yBaviB OCBITH MepiIOro (6akagaBpChKOro) Ta Jpyroro (MaricTepCchbKOro) piBHs BUILIOT OCBITH.

Buxaan ocHoBHoro marepiany crarri. CTaHIapTH BUIIIOI OCBITH MiATOTOBKH 3/100yBayiB
BHUIIIOT OCBITH NepuIoro (0akanaBpChbKOro) Ta IPYroro (MaricTepchbKoro) piBHs 3a CHEIalbHICTIO
131 [Ipuknagna mexanika 3amnpoBamkeri B 2019 ta 2021 pomi BianosigHo. KoxkeH 31 cTanmapTiB
BH3HAYa€e IMepesiik KOMIETEeHTHOCTEH BUITYCKHUKA: 1HTErpasibHI, 3arajibHi, creniaibHi (paxosi,
MIPEAMETHI).

CaMe 3acTocyBaHHS KOMIIETEHTICHOTO TIAXOAY CTaBUTh Ha MeTi (opMmyBaHHS Y
MaiiOyTHix (axiBuiB mnpodeciiinux kommneTeHTHocTel. IlpodeciiiHa KOMIETEHTHICTh —
IHTErpaJibHa XapaKTEepUCTHKa OCOOMCTOCTI, 110 BM3HAYa€ 3JaTHICTh BUPILIYBAaTH MpodeciiiHi
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npobaemMu 1 THUMOBI podeciiiHi 3aBJaHHs, SIKi BUHUKAIOTh B PeabHUX CUTYyalisx mnpodeciiiHoi
JUSTTBHOCTI, 3 BAKOPUCTAHHSAM 3HaHb, TPO(ECIitHOro Ta )KUTTEBOTO JOCBITY, IHHOCTEH 1 HAXITIB

[6].

Cranzmapt BUILOI OCBITH MiITOTOBKH 3100yBaviB OCBITH NEpIIOTo (6aKaJaBpChKOT0) PiBHA
3a cnemianpHicTio 131 Ilpmknamna MexaHika sIK I1HTETpalbHY KOMIIETCHTHICTh BH3HAUa€
HacTymHe: «3/1aTHICTh PO3B’SI3yBaTH CKJIAJIHI CHEIiali30BaHi 3aavi Ta MPakTHYHI MpoOJieMH B
MPUKIIAJAHIA MexaHili abo y mpolieci HaB4aHHS, 110 Nepeadavyae 3aCTOCYBaHHS MEBHUX TEOPii Ta
METOIB MEXaHIYHOI 1H)KEeHepii 1 XapaKTepU3YEThCSl KOMIUIEKCHICTIO Ta HEBU3HAYCHICTIO YMOBY
[7]. CranmapT BUIIOT OCBITH YCTAHOBJIIOE 15 3arajdbHUX KOMIIETEHTHOCTEH Ta 10 criemiaJbHHUX
(paxoBux, MpeIMETHUX ) KOMIETCHTHOCTEH.

CraHmapT BHINOI OCBITH MIATOTOBKH 3100yBadiB OCBITH JAPYroro (MaricCTepchbKoro) piBHs
3a cnerianpHicTIO 131 IlpmkimagHa MexaHika sK IHTETpaJIbHY KOMIICTCHTHICTh BH3HA4Yae
HACTYIIHE: «3JaTHICTh PO3B’SI3yBaTH CKJIATHI 3a7adi 1 IpoOJieMy y MPHUKIAIHIA MeXaHili ado y
MpoIieci HaBYaHHs, IO Mepeadavyae MPOBEISHHS AOCIKEHb Ta/abo 3A1MCHEHHS 1HHOBAIIA Ta
XapaKTepU3yeThCSl HEBU3HAYCHICTIO YMOB 1 BUMOr [8]. CTaHmapT BUIOI OCBITH YCTaHOBIIOE 7
3arajlbHUX KOMIIETEHTHOCTeH (OAHY MJOAATKOBY JJIsi OCBITHbO-HAyKOBHX Tmporpam) Ta 4
cremiaibHUX ((haxoBHUX, MPEIMETHUX) KOMIIETEHTHOCTEeH (OIHY [OJAaTKOBY [UIsl OCBITHBO-
HayKOBHX IIpOrpam).

[Ipouec npoq)eciﬁHo'l' MirOTOBKU MOYMHAETHCS 3 (popMyBaHH;I 3arajibHOTO YSIBJICHHS PO
npodecito, pO3BUTKY 1HTepecy, CHpHMOBaHOCTl 10 npodpecu MOTIM 3JIHCHIOEThCS HaOYTTS
HEOOXiTHUX 3HaHb, YMiHb 1 HABUYOK, 3JaTHOCTI 1X peamgyBaTH 32 KOHKPETHHUX YMOB MpoQeciitHol
TiSUTbHOCTI, (QopMyBaHHS Mpo(deciiHO BaXKIUBUX SKOCTEH OCOOMCTOCTI Ta MO3UTUBHOTO
CTaBJICHHS 710 0OPaHOI CIeiaIbHOCTI.

[Torpeba MammHOOY1iBHOT Tamy3u YKpaiHU B BUCOKOKBaNi(pikoBaHMX (haxXiBLSX BUKIHKAE
HEOOX1AHICTh MePeryIsTHYTH MiAX0AU 1010 MpodeciiHOT MArOTOBKH, 30KpeMa /10 MUTaHb 3MICTY,
TEXHOJIOr1l (JOpMyBaHHS Ta JIarHOCTUKU PIBHSA FOTOBHOCTI MalOyTHiX (axiBLIB 3 MPUKIAAHOI
MEXAaHIKH II11/] YaC BUBYEHHS TEXHIYHUX AUCIIUILIIH.

CyvacHuii (¢axiBelb IOBUHEH BOJOJITA yMIHHSAMH, TpPHHOMAMH Ta METOJAAMH
BIIPOBA/KEHHSI MEPEIOBOi  TEXHOJIOTIi, 3abe3medyBaTH ONTUMAJIbHUM peXuM podoTH
BUPOOHUYOTO YCTaTKyBaHHs, TOCTIHHO TOINIMOMIOBATH 3HAaHHA 3 €KOHOMIKH, IIpaBa,
MEHEKMEHTY, MAapKEeTHUHTY; MaTH OPraHi3aTOpPChKi 310HOCTI, 3aiiMaTUCS MiAIPUEMHHUIILKOIO
JUSTBHICTIO, BOJIOJITU KOMYHIKATUBHUMHU SIKOCTSAMH B POOOTI 3 JIIOABMU ¥ €KOHOMIYHUMH
IIJIX0JIaMHM JIO OpTaHi3allii rocroIapchbKoi TisITbHOCTI.

Oco0nMBOCTAMH OCBITHBOI'O IIPOLIECY MpPH MIATOTOBLI OakanaBpiB Ta MaricTpiB 3
MPUKJIAJHOI MEXaHIKM € MpPaKTHYHA CIPSMOBAHICTb Ta TICHUW 3B'A30K 3 MaIIMHOOYJIIBHUMU
MiIPUEMCTBAMU perioHy uepe3 ¢iiii BUMyCKOBUX Kadeap Ha IUX MiAIpUEMCTBAX.

3B'130K MK HAyKOIO Ta MalIMHOOYIIBHUM BUPOOHMIITBOM IPOSIBISIETHCS y BUBYEHHI
LUKy TEXHIYHUX AUCIMILIIH, 10 3a0e3Medye TEOPETHUHY 1 MPAaKTHUYHY OCHOBY MPOQECiitHOrO
CTaHOBJIEHHS Mail0yTHHOTO OakanaBpa Ta Marictpa 3 MPUKJIAJAHOT MEXaHIKU. 3a Cy4acHHX YMOB
3MmicT  mpodeciiHOl  MIATOTOBKM  NPEJACTAaBIs€  CYKYIMHICTh JAWJAKTUYHO  BIIIOpaHuX,
CHUCTEeMAaTH30BaHUX Ha OCHOBI Cy4YaCHMX HAyKOBHX IIOJIOKEHb BIAMOBITHUX HAayK,
CKOHIICHTPOBaHMX HABKOJIO BaKJIMBUX MpPOOJIEM cCHelialbHOCTI. BUBUEHHS KypCcy TEXHIYHHX
JUCIUIUIIH TTOBUHHO 3a0e3nmeyuTd MaiOyTHhoMY (axiBII0 4acTKy HpodeciiiHOi MiArOTOBKU 3
OTPUMaHHAM (YyHAAMEHTAIBHUX 3HaHb, YMiHb 1 HABUYOK, 1110 1aAyTh HOMY MO>KJIMBICTh IIBUIKO
a/IanTyBaTHCS 32 YMOB MAIIMHOOYAIBHOTO BUPOOHMIITBA, KOTP1 MOCTIIHO 3MIHIOIOThCS, Ta PUHKY
npari.

[IpuknanomM Takux OUCHUIUIIH MIATOTOBKHM OakanaBpiB MOXYTh OyTH: JAeTajl MalluH,
OCHOBM OXOpPOHHU TIpalli, TEXHOJOTIl MPUKIATHOT MEXaHIKM, MEHEDKMEHT Ta oOpraHizarlis
BUPOOHUIITBA, MiAMPUEMHHUIIBKA ISTBHICTh Ta €KOHOMIKA MMiAMPUEMCTBA Ta 1HIIIL.

[Ipn miaroroBui MaricTpiB A0 AUCHUHUIUIIH MPOQEciiiHOi MIArOTOBKU HAaleXaTb: OCHOBHU
CY4acHUX TeOpili MOJIENIOBaHHS IMPOLECIB; CydacHe 00JjaJHaHHs, aBTOMATUYHI JIiHIT Ta THYYKI
BUpOOHMYI cucTemu; cucreMa 3-D monemoBanHs Power Shape.
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BaxmBorO CKIIQJIOBOIO TaKOX € MpakTHYHA MiArotoBka. CTaHIapTH BHIOI OCBITH
periIaMeHTyIOTh 00’ €M IMPAKTUYHOI MiArOTOBKH ISl IEPIIOTo (OaKaqaBpChbKOro) piBHS HE MEHILE
6 kpenutiB EKTC, mis apyroro (Maricrepcbkoro) piBas — He MeHie 9 kpenutie EKTC.

MeTo1o mpakTUYHOT MiATOTOBKH € MPaKTHYHE YAOCKOHAJCHHS 1 peasizailisi pe3yibTaTiB
HaBYaHHS, (OPMYBaHHS Ta PO3BUTOK y 3700yBadiB BHINOI OCBITH 3aradbHUX Ta (HaxOBHX
KOMITIETCHTHOCTEH, YMIHHS MPUHMATH CAaMOCTIHI PIIIICHHS B YMOBaX KOHKPETHOTO BUPOOHHMIITRBA,
OBOJIO/IIHHS CYYaCHUMH METOAaMH, (popMamMu Ta 3HApSAIAMHU Ipani B raiy3i MalOyTHBOI
CrenialbHOCTI, POPMYBaHHS MOTPEOM CHCTEMATUYHO MOHOBIIIOBATH CBOI 3HAHHS Ta TBOPYO iX
3aCTOCOBYBATH B NMPAKTHYHIN JTISUTEHOCTI.

B yMoBax BO€HHOrO cTaHy, 3alpOBaKEHOr0 B YKpaiHi BHACIIOK 30poifHOI arpecii
pociiicbkoi deneparrii, ocBiTHIN nporec B JJJIMA npoBoauThCs nucTaHIiitHo. ToMy akTyanbHIM
€ 3a0e3meueHHs SKiCHOT mpodeciitHoT mAroTOBKY OakajaaBpiB Ta MariCTpiB B HUHIMIHIX YMOBaX.

BUCHOBKU

OcBiTHi# mporiec B 3aKiiajax BHINOI OCBITH MOBUHEH OYyTH CIIPSIMOBAHHMM HA IMIATOTOBKY
¢daxiBIiB, 3JaTHUX CAMOCTIHHO, TBOPYO MHCIHMTH, BOJOMITH IPYHTOBHHUMH HpodeciiHuMU
3HAHHSMH, BMIHHSIMH, HAaBHYKAMH, NPUHOMaMHd Ta METOJIaMH BIIPOBAKCHHS TIEPEIOBHUX
TEXHOJIOT1!, MaTH OpraHi3aTOPChKi 310HOCTI, HEOOXiAH1 i1 poOOTH B MAIIMHOOYAIBHIN ramysi
VYkpainu. BukopucTaHHS KOMIIETEHTICHOTO MiIXoAy B Tmporeci mpodeciiiHoi MiaroToBKU
MaiiOyTHIX OakajaBpiB Ta MaricTpiB JO3BOJUTH IOBHIIIE peai3yBaTd MOTEHIial 3100yBayiB
BHUIIO1 OCBITH Ta CTBOPUTH YMOBH JUIS IX YCIIIITHOT a/IanTallii Ha Mo4aTKy npoQeciiftHoi isIbHOCTI
Ha MalTMHOOYIIBHOMY TiAPHEMCTBI.
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VJIK 378.016:004.738.4

[enemenko O.B., T'onuapoBa . O., Aynuuxk Y. C. (Cxionoykpaincvkuul HayioHanibHUl
yHieepcumem imeni Bonooumupa Jans, m. Kuis, Yxpaina).

OCOBJIMBOCTI METOAUKH BUKJIAJAHHA IICUXOJIOT'TYHUX
JUCHUIVIIH B YMOBAX TUCTAHIHIMHOI'O HABYHAHHSA

Anomayin: Y cmammi Oocniodcena npobrema 0cobrugocmeri MemoOUKU GUKIAOAHHS NCUXOJLO2IYHUX
OUCYUNTIH 8 YMO8aX OUCMAHYIIHO20 HasuyanHsA. Posenanymo numanHa egekxmusHoCmi ma pe3yrbmamueHoCmi
npoyecy Ha8YaHHsA 8 GIPMYAIbHOMY OCE8IMHbLOMY NPOCMOpPI. Busnaueno k1ouo6i acnekmu ycniuho2o OUCmanyitiHo2o
HABYAHHA, MAKi AK CAMOCMIUHUL IHQOPMAYIUHUL NOWYK, IHOUBIOYANI3aAYiA HABYAHHS, NOCMAHOBKA 0COOUCMICHUX
3a680aHb | NPUUHAMMA piuleHdb 000 eheKmUBHO20 BUKOPUCAHHA HABUAIbHO20 cepedosuyd. AKYeHmo8aHo yeazy
HA 8AJCIUBOCMI Op2aHi3ayii HABUANLHO2O cepedosuwld, sAKe BKIIOYAE 8 cebe CMpPYKmypy Kypcy, NAAHY8AHH
HABYANILHUX GNAUBIE MA KOMYHIKAYII0 MIJIC YYACHUKAMU OCBIMHb020 npoyecy. Poszenanymo eadxcaugicmos
NCUXONIO2IYHOL KOMGPOpMHOCMI, HesepOalbHOI KOMYHIKAYil | 6paxy8anHs NCUXOIOZIYHUX ACNeKmie npu po3pooyi
cucmem OUCMAHYIIHO20 HABYAHHS.

Abstract: The article examines the problem of the peculiarities of the methodology of teaching psychological
disciplines in the conditions of distance learning. The issue of efficiency and effectiveness of the learning process in
the virtual educational space is considered. The key aspects of successful distance learning are defined, such as
independent information search, individualization of learning, setting personal tasks and decision-making regarding
the effective use of the learning environment. Attention is focused on the importance of the organization of the learning
environment, which includes the structure of the course, planning of educational influences and communication
between the participants of the educational process. The importance of psychological comfort, non-verbal
communication and consideration of psychological aspects in the development of distance learning systems is
considered.

MMOCTAHOBKA MPOBJIEMM. [lucranniiine HaB4aHHs HaOyBae Bce OiNBIIOrO MOIIMPEHHS B
Cy4aCHHX OCBITHIX CepeJOBHINaX, OCOOIMBO B KOHTEKCTI BHBYEHHS IICHXOJOTIYHOT Hayku. Llga
TpaHchopMallis B OCBITI MOPOKYE HU3KY CYTTEBHX IHUTAaHb i MpoOieM, siKi MOTpeOyIOTh JAeTalbHOTO
BUBYCHHS Ta BUDINICHHS. 30KpeMa, BaXKJIMBO BPaxOBYBATH OCOOJMBOCTI METOIWKW BHUKJIAJIAHHS
TICUXOJIOTIYHUX JUCIHILIIH B YMOBaxX JUCTAHI[ITHOTO HaBYaHHS, OCKUTBKH (hOPMYBaHHS MCHUXOJIOTTIHUAX
3HaHb TA NPAKTHYHUX HABUYOK BUMAraloTh CIIEHU(IYHOTO MiIXO0Iy.

JucraHiiline HaB4YaHHS B YKpaiHi Maibke He Oyno posnoecromkeHo y 3BO 1o Hakasy
MinictepcTBa ocBitH 1 Hayku Big 16 Oepesns 2020 poky Ne 406 «IIpo opranizaiiiini 3axomum ajis
3amnobiranHs nomupeHH:o koponasipycy COVID-19» (bakanenko, 2020). [lucraniiitna popma HaBUaHHS
cTae 1ie OLTbII 3aTpe0yBaHOIO Bijl MOYATKY MOBHOMACIITAOHOTO BOEHHOT'O BTOpPrHEeHHs PO [§].

Haguannst 3a nporpamoro miarotoBku «053 [cuxoioris» Ta CyMi>KHUME AUCIHAILTIHAME TIOTpedye
JOTpUMaHHA NEeBHUX BHUMOr. OCKUIBKM Ha JaHWUM MOMEHT mpodecis ncuxojora 3aTpeOyBaHa, IIOCTAE
HEOOXI/THICTh SKICHOI IICUXOJIOTIYHOI OCBITH. B yMOBaX BOEHHOTO CTaHy, KOJIH 0araTo 3/100yBadiB OCBITH
nepedyBae 3aKOpIOHOM, BUHUKAE TIpo0IeMa 3aCTOCYBAaHHS KOMIT FOTEPHHUX TEXHOJIOTIH i/l Yac HaBYaHHSL.

Takoxx Mae Miclie BIUIHB (hiHAHCOBOTO CTAHOBHIA T4 OCOOMCTICHUX TepeXHBAaHb 3100yBadiB
Bumoi ocBitu. DiHaHCOBMIA cTaH 3400yBadiB MOXKE BIUIMHYTH Ha JIOCTYIl 1O OOJIaJHAHHA Ta MPOTpaM,
HEOOXITHUX JIJIs IMCTAHIITHOTO HaBuaHHs. J[eski MOXKyTh HE MaTH 3MOTH MPH0ATH CYy4acHUH KOMIT I0TEp
abo 3abe3neunTr cTaOLIBHE MigKIIOUeHHS 10 [HTepHeTy. lle Moke mpu3BecTH 0 HEPIBHOCTI B YMOBax
HaBuaHHs [13]. JlucTaHuiiiHe HaBYaHHS MOXE CYIPOBOIKYBAaTHCS MOCHWICHHSIM ICHUXOJOTTYHUX
NepekNBaHb, TAKUX SIK COLIiaJIbHA 130JIALis1, CTPEC 1 BTOMA BiJl HABUAHHS IIepe] eKPAHOM.

[IpakTr4He 3aBAaHHS CTATI MMOJISITAE B TOMY, 1100 JIOCTIIUTH OCOOIUBOCTI METOJIMKH BHKIIAIaHHSI
TICUXOJIOTIYHUX JUCIMILTIH B YMOBaX JAMCTaHIIIHHOTO HABYAHHS Ta PE3YJIbTATUBHICTD 1X BUKJIA[aHHS.

AHAJII3 OCTAHHIX ITYBJIKAIIIA. TTpo6ieMa BUKOPUCTAHHS TEXHOJIOTIH AMCTaHIIHHOrO
HaBYaHHS B MPOLECI BHUKJIAAAHHS IICUXOJIOTIYHUX JUCLHHUIUIIH Yy TEXHIYHOMY YHiBepcuTeTi Oyina
nociimkena bakanenko O. A. VY crarti okpeciieHo crnenugiky podoru 3 miardopmoro LMS Moodle as
texHiuHnX 3BO, OCKUTbKHM BUKIIAJIaHHSA TYMaHITAPHUX AUCIHILIIH BiAPI3HAETHCS BiJl KIIACHYHUX BHIIUX
HaBYaIbHUX 3aKJIaJliB.

Komers JI. B. 0yj10 onpaliboBaHo nepeBard Ta HeJOIIKA HaBYaHHS IICUXOJIOTTYHUX JUCIUILTIIHAM
oHJaliH. B crari Oyno 3a3HaveHo, 110 BUKOPUCTAHHS TEXHOJOTiH MiJBUIIYE IHTEPAKTHBHICTh OCBITH.
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OpmHak TICHXOJIOTIYHI JOCHTIKEHHS JOBOJAThH, IO YWTAHHS 3 Tamepy e(eKTHBHIINE, HDK YATAHHS B
[aTepHeri.

PesynpTatn uMCNEHHHMX JOCHIIKEHb, SIKi OylM CIpSMOBaHI Ha BHUBYEHHS IICHXOJIOTIYHUX
ocobmmBoCcTel 3100yBadiB BUIOI OCBITH MiJ Yac MUCTAHIIHHOTO HABYAHHS Ta MpoOieMu MOoaepHizaril
OCBIiTH MpecTaBIeHO B poboTax M. M. Hazapa Ta C. /I. MakcumeHKa.

Ha nymxy C. M. XKykosa ta B. B. CamolinoBa y Hamn 4ac BiAKpWiIOCs Oarato IDISXiB SK JJIS
PO3BUTKY CBITOBOI IICHXOJIOTIYHOI TYMKH, TaK 1 715 3aCBOEHHS i71e# (himocodii Ta mcuxoorii, siKi mocTamm
B Halimmpomy icropuanomy pakypei (Kykos, Camoiinos, 2015).

Jeski AOCHiKEHHs TMOKa3add, 10 CTYJSHTH MOXYTh BTPAaTUTH MOTHBALl0 HaBUATHCSA B
JIUcTaHLiHOMY (opMaTi depe3 BiACYTHICTH OCOOHMCTOTO KOHTaKTy 3 BUKJIaJaueM Ta OJHOKYPCHHKaMU
(PamaBa, KoBinbko, 2021). Byno BusiBIICHO, 110 BaXKJIMBO CTBOPUTH CTHMYIIIOIOUE HABYAIIBHE CEPEIOBHIIEC
Ta BUKOPHCTOBYBAaTH METO/H, SIKi CIPHUAIOTHh aKTUBHIN y94acTi CTYJIEHTIB B OCBITHROMY IPOIIECI.

[Ipobnema MeTOAWKM BUKIAaJaHHSA caMe IMCUXOJOTIUYHHX AMCHUIUIIH B YMOBaX JUCTAHLIHHOTO
HaBYaHHS MaJIO JOCTI/DKEHa, TOMY HOTpeOye TOCKOHAIOTO BUBYEHHS Ta PO3BHUTKY.

METOIO POBOTH € npochimxeHHs 0coOIMBOCTEH METOOUKH BHKJIAAAHHS IICHUXOJIOTIYHUX
JUCIMILIIH B YMOBaxX JUCTAHIIHHOTO HABYaHHSI.

BUKJIAJL OCHOBHOI'O MATEPIAJIY. EdextuBHO OopraHizoBaHa HaByaJlbHA JIiSUTBHICTD Y
BIpTyaJbHOMY OCBITHBOMY MPOCTOPI XapaKTePU3YEThCS CAMOCTIHHMM TMOIIYKOM Yy TilepTEeKCTi,
KOHCTPYIOBAaHHSIM BIJIACHOTO OCBITHBOTO CEPEJOBHINA Ta IHAWBIAYaJbHOI OCBITHBOI TpaeKTOPii,
CaMOCTIHHOI MOCTaHOBKOK (BUOOPOM) HaBYAJIbHUX 3aBJaHb, HCOOXIIHICTIO MPUHHSTTS PIlICHb 00
BHKOPHCTaHHS TOTCHIIHHOCTEH CcepemoBHINa, NepeOupaHHsaM Ha cebe (QYHKIiIA ynpaBIiHHS BIACHOIO
HaBYAIGHOIO [iSUTBHICTIO Tomo. Bce me ©Oe3yMOBHI TICHXOJIOTIYHI BHMOTH O €(EeKTHBHOTO
IHTEJIEKTyaJIbHOTO PO3BUTKY [2]. [y 3a0e3nedyeHHs pe3yJbTaTHBHOTO Ta KOM(OPTHOrO HaBYAHHS
Ha/I3BHYAIHO Ba)XXJIMBO CTBOPUTH OpraHi3oBaHe HaBualibHE cepenoBuile. Lle BKiouae B cebe CTpyKTypy
Kypcy, IIaHyBaHHS BCiX HABYAIIbHUX BIUIMBIB, KOTHITUBHI MaIy, IIEPeJik TEeMAaTHYHIX HAPSAMKIB, IILIEH,
KOMIUIEKCIB 3aBJaHb 1 iH(OpMaIlifo Mpo Mpoliec HaBUaHHs. Take IUIaHyBaHHS JONOMAarae CTyJeHTaM Kpalie
PO3YMITH Kypc i 3a0e3medye ToCTyN 0 HaBYaJIbHUX MaTepialliB 1 pecypciB, BKIIIOYAIOYH SIK MaTepiajbHi,
TaK 1 JIFOJICHKI PECYPCH.

Takosk, BXKIIMBO IMiIKPECITIOBATH CIeNA(DiKy KOXKHOTO HOBOTO BUY AiSUTBHOCTI a00 3aBIaHHS ITiJT
yac HaB4aHHs. OCOOJIIMBO BaXIIMBOIO € YiTKa Ta 3p03yMijia KOMYHIKaIlisl. 3 caMoro moyatky HaB4aJIbHOTO
Kypcy HEOOXiJJHO BCTAaHOBUTH YiTKi NpaBWia i BUMOTH IIOA0 pOOOTH B CHUCTEMi Ta B3aEMOJIi MiX
yYaCHUKAMHU KypCy.

Koxen y4acHWK Mae 9iTKO PO3yMiTH CBOI OOOB’SI3KM 1 OOOB’SI3KM 1HIINX YYaCHUKIB CHCTEMH
JUCTAHIIMHOTO HaBYaHHs. 3100yBavi BUIOI OCBITH MIOBUHHI PO3yMITH, OYIKyBaHI IPOTPaMHi pe3yJibTaTH
B KOXKHOMY OKPEMOMY BUTAJIKY, SIKHI 3a3Ha4€HO B OCBITHil mporpami. L{i acekT# cnpusiroTs CTBOPEHHIO
CIIPUATIIMBOI Ta MPOAYKTUBHOI HaBYAIBEHOI aTMOC(EpH, JIe CTYACHTH MOKYTh e()EKTHBHO HaBYATHUCS Ta
B3aEMOJIISITH B YMOBax AMCTaHIIHHOrO HaBuyaHHs. OpraHizailis HaBYaJIBHOTO CEPEIOBHUINA MA€ TaKOXK
MiATPUMYBAaTH iHTEpec 3700yBayiB BHUIIOI OCBITH, TOOTO BaXXJIMBO CTBOPUTU TaKi €JIEMEHTH, SKi
NPUBEPTAIOTH YBary i yTpUMYIOTh yBary mpH OesrnocepeaHiit poooTi. I1po iHTepec sk YNHHUK aKTUBHOTO
1 e()eKTUBHOTO HABYaHHS 3a3HauyaroTh Oarato aBTopie (Rovai, 2003; Park, Choi, 2009; Duchastel, 1994).

[Icuxomnoriuna KOMGOPTHICTh BIUIMBAE HE JIMIIE HAa MOTHBAIlil0 [0 HABYaHHS, aje W Ha
KOTHITUBHHH aCTEKT, CIPHUSIOYH CIIPHHHSTTIO 1 PO3YMIHHIO HOBOTO 3HAHHSL.

HeBepOanpHa KOMyHiKallisi BHCTyNae Ba)UIMBUM €JEMEHTOM B CIUIKYBaHHI i B HaBYaHHI.
Oco0nMBO LIHHO BpPaxOBYBaTH L€ NPH B3AEMOJII 3 KOMII'IOTEPOM, J€ CIIJIKYBaHHS 3BOAUTHCS JI0
BepOAILHUX TMOBIJOMJIEHb. BiicyTHICTh HeBepOaNbHHUX, MapajiHIBICTHYHHX 3ac00iB KOMYHIKaIlii B
cucTeMax KOMII IOTEPHOI0 HaBYaHHS, & TAKOXK BiIICYTHICTb CUTYaTUBHOI'O KOHTEKCTY MOXKE YCKJIaJHUTH
abo BHUKpUBUTH pO3yMiHHS iHGopmanii. Lle Moxe mpu3BecTH A0 HEBIEBHEHOCTI 1 JUCKOMQOPTY Y
3100yBa4iB BHIIOT OCBITH.

[Ile omHier0 0COONMBICTIO CHCTEM KOMIT IOTEPHOTO HAaBYAHHS € INTYYHICTh. PO3pOOHHMKH TaKHX
CHCTEM pealli3yloTh CBOI izei i MOorsau, iHOAI He PO3yMilOYM ICHUXOJIOTIYHHX 1 NMCHMXO]i3i0I0riyHux
MpoIleciB  CHPUHHATT Ta o00poOku iHdopmamii. lle Moxe mNpH3BECTH O HENPaBHIBHOTO abo
HEYCBIZIOMJIEHOTO PO3YMIHHSI OCOOJIMBOCTEH I1HTENEKTyaJbHOI JiSUILHOCTI CTYAEHTIB Ta YCKIQJIHUTH
KOM(OPTHICTh BUKOPHUCTaHHS TaKMX CHCTeM. BaJIMBO BpaxoByBaTu BidyalbHe MojAaHHs iH(opmarii,
JOTPUMYIOUYHCh 3aKOHOMIpHOCTEH Icuxosorii, mcuxodizionorii COpUHAHATTS TEKCTy Ta 300pa’KeHb.
Po3ramysanns indopmallii Ha ekpaHi, piBeHb JeTani3allii Ta CTPYKTypOBaHICTh Bi3yallbHOT iHpoOpMaii,
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BHKOPHUCTAHHA KOJBOPIB Ta TEMIy 3MIiHM 300pakeHh a00 TEKCTYy MAaloTh BEIWUKE 3HAYCHHS JUIS
e(eKTHBHOCTI  JIIOAWHO-MAaIIMHHOI KOMyHiKauii. OpraHi3oBaHWll HaBYaJbHUU Marepiajg Jerme
CIpUIMAETBCS, PO3YMIETHCSA 1 3amam sSITOBYEThCS, HiX HeopradizoBanuil. [lpum 1bOMYy Ba)KIHMBO
JOTPUMYBATHUCS MPUHIIMITIB AK IICUXOJIOT11, TaK 1 TpadidHOTO IHU3alHY.

3 ypaxyBaHHSIM MPOCTOPOBOTO XapakKTepy Ham’sTi, iH(QOpMaIlito CITijJ NoJaBaTH Tak, mo0 BOHA
JerKko crnpuiiManack. Lle mocsraerbest TpynyBaHHAM iH(oOpMalii 3a TemTanbT-NIPUHLUIAMA, TAKUMHU 5K
MOAi0HICTh, OMM3BKICTH, TOCTINOBHICTH 1 iHIII. L{e#t mporiec rpymyBaHHs MOBUHEH OyTH 0araTOBUMipHUM
1 3mificHIOBaTHCS 3a JAeKimbkoMa mapamerpamu. Komm moBa #ize mpo BepOanmbHY iH(MOpMAIiio, Cimif
MPEICTAaBUTH BCIO HEOOXiJHY JOMOMIXKHY iH(OPMAII0 OJHOYACHO, OCKIJIBKH OOMEXKEHI MOXKIUBOCTI
JIFOTMHH TOJI0 CTIPUHHATTS Ta 0OPOOKH KOOBAaHUX ITOBITOMIICHD

[Tpu momryky HeBigoMo1 iH(hOpMAIIii, CITi T Tpe’ IBUTH BEIUKHA 00CST TaHUX OAHOYACHO, OCKITBKU
e crpusie epeKTUBHOMY TOIIYKY.

OCOBJINBOCTI METOAMKHN BUKJIAIAHHA HNCUXOJIOTITYHUX JUCLHUIIJIIH B YMOBAX
JAACTAHLIIMHOI'O HABYAHHS BUCHOBKMU.

CucteMu 3 MyJIbTUMOJATBHAM MOJaHHAM iHQOpMAIii, IKi BAKOPUCTOBYIOTH Pi3HI KOMYHIKaIliiHi
KaHaIu (30POBHI, CIYXOBUH, TaKTWJIbHUM 1 IHIIMN) A1 HaBYaHHS 1 OOpPOOKH BIAMOBIJCH CTYACHTIB,
BBKAIOTHCS HaWOUThII (pyHKIiOHaTBHUMH. [lOMIMOAANBHICTh CHINKYBaHHS MONIMIITye e(peKTHBHICTH
HaBYaHHS 3aBASKH MOXKJIMBOCTI 00poOKH iH(opMarii 3 pi3HUX KaHATiB OJHOYACHO. [IpH IbOMY BaXKITUBO
3aMpOCKTYBaTH CHCTEMYy TaK, II00 pi3HI CEHCOPHI MOJAQJbHOCTI JIOTOBHIOBAJIM OJHA OJHY, a HE
KOH(ITIKTyBany, 00 HE BiJBONIKATH yBary y4HIiB Bim oOpoOku iHdopmarii. 30poBuii aHai3aTop Mae
JIOMIHAHTHY POJIb y CHPUHHATTI iH(popMariii. AKTHBHA y4acTh y HaBYaHHI BCiX CTY/AEHTIB MOXe OyTh
3a0e3neyeHa MUISXOM MaKCUMAaJIbHOTO MiABUINCHHS PiBHS IHTEPAKTUBHOCTI B CUCTEMaX JUCTAHIIIHHOIO
HaBYaHHS.

KoHneniisi cTBOpeHHS CHUCTEM CBiIOMOTO aHali3y Ha OCHOBI IWHAMIYHHUX MOZENEeH CBITY €
Ba)XXJTUBOIO JUIs OpraHizamii B3aemosii 3100yBaya BHINOi OCBITH 3 KoM 'toTepoM. [IpocTopoBo-uacosi
MaTEePHU BUKOPUCTOBYIOTHCS JUIS BiMOOpaXKEHHs KOHIICMINM Ta iH(opMallii, a TaKoX JUIsl MOJIETIICHHS
CHpUAHATTS 3MicTy. Lle BpaxoBye mpoCTOpOBUI XapaKTep Mam’STi JIIOJUHH 1 JO3BOJISE JISTKO 3HAXOAUTH
00’ekTH Ta iHpOpMalilo Ha OCHOBI iXx (izumuHOro posramryBanHs. [Ipy MpOEKTyBaHHI BipTyaJbHOTO
HaBYAJILHOTO CEPEIOBUINA BaXKJIMBO POOWTH HABIraIilo Mo Kypcy HpocToro i HaouHoro. lle ocobiuBo
BaKJIMBO TSI JUCTAHI[IHHOTO HABYaHHS, OCKUIBKHM CKJIaJHA HABIraIfisi Moke MpU3BECTH J0 BiIMOBH BiJl
Kypcy.

VY3araJibHIOIOUN Pe3yJIbTaTH JOCHIDKCHHS MPOOJIEMHU METOAUKH BHUKJIAJAHHS TCHUXOJIOTTYHUX
JMCIMIUTIH B YMOBAX AUCTAHIIIHHOTO HABYAHHSI, TIPH PO3POOILIi HAaBYAJILHUX CHCTEM Ba)XKJIMBO BPAXOBYBATH
KOTHITHBHI aCIeKTH, OCKIJIbKH CTPYKTypa CHCTEMH BHU3HAa4Ya€ €(QEKTUBHICTh CHPHUUAHATTS 3100yBadeM
OCBITH HOTO 3a/I0BOJICHHS Ta PE3yJIbTaTUBHICTh. KoMyHikallis MK BHKJIaJaueM Ta 37100yBadyamMu BHIIO]
OCBITH Tpa€ KIIOYOBY pOJb Yy TIATPUMIN IHTEJEKTyanbHOi B3aemopii. JIu3aifiH HaBUaNbHOI CHUCTEMH
BIUTMBAE HA CIPUUHATTA iH(MOpMalii 3m00yBauaMu OCBITH, 33aJJOBOJICHHS BiJ IPOIIECY HAaBUaHHS Ta
HaBYallbHI pe3ynbraTd. [loMuiku B AmM3aiiHi, Taki K KOHIENTyalbHI BaJH, HEMOCIIIOBHICTh, ITOTaHUH
I3aiiH iHTepdeiicy, CKIaIHOII B HaBiramii Ta HU3bKUH PIBEHb IHTEPAKTUBHOCTI, MOXKYTh MPHU3BECTH 10
Hee()eKTHBHOCTI HABYAJILHOTO CEPEeIOBHIIIA.

Bupimenns mpoOieM KOMyHiKamii MOXJIHMBE 3aBASKH TPaAaMOTHOMY JW3alHy iHTepdeicy
KOpHUCTYBaua, SIKM BPaxOBY€ 3aKOHOMIPHOCTI CIIPUHHATTSA, CTPYKTYPHO-TpadidHi CTaHAAPTH, MUTAHHSI
1HTEpaKTHBHOCTI Ta HaBIrallii, a TaKO>Xk METO/I! Bi3yallbHOT opraHizailii. [ 0JIOBHOIO METOIO IHTEPaKTHBHOTO
MOJYJBHOTO BiIKDUTOTO HaBYaJILHOI'O CEPEIOBUIIA € MOTHBaLis 3100yBaviB BUILOI OCBITH /10 HABYAaHHS,
Bi3yaJibHa JEMOHCTpALis PEeNeBaHTHOCTI HAaBUaHHA Ta MiATPUMKA CaMOCTIHHOCTI 3100yTTS 3HaHb 3a
JIOTIOMOT'OI0 «MOJIEITFOBAHHS», IO TIOJIETIIY€E KOTHITUBHE HABAHTAXXCHHSI.
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VK 316.272

Hepeneauus M.B., €dimoB A.B. (Iopriscokuui incmumym inozemnux mos /[BH3 /1Y,
M. /[ninpo, Ykpaina)

BILJIUB ®PEHIN3MY HA CYYACHY KYJIBTYPY TA JITEPATYPY

Anomayia: Poboma cmasumv 3a memy GUEYEHHs 6NIUBY (DpeliousMy HA CYHUACHICMb, AHATIZVIOUU 084
npOMuUedicHi nioxoou 00 po3yMiHHs MOOUHU. 30Kpema, nepwuti nioxio, 3acHoganuii Ha idesix @Dpeiidoa ma
HeopetiousMy, po3ensioac KOJiCHYy 0coby sK COyianbHy MEApuHy, 6NAUAIOYU HA KYIbMYpy, MUCMEYME0 ma Mac-
media. [lpyeuil nioxio, npeocmagienuii npaysmu /pro Becmena, niompumye mopanrbHuii nioxio 00 J0OUHU ma
Hamazaemvcs cnpocmysamu meopilo ncuxoauanizy. Poboma npoananizysana eniue (peiousmy Ha cyyacHe KiHo,
BKAZYIOUU HA 3MIHU Y PO3YMIHHI 2epoie ma ix po36umKy, a makodic 6i0O3HAYULA GNIUE HA CYHACHI MeHOeHyil y mac-
media. HeoOHnosnaunuil enius petiousmy 8UsA8UECs 8 po3gUMKY Kyabmypu ma NCUXoao2ii, BUsSHA4aoy CnputiHAmms
iHOU8iOa ma 1020 poi 8 CYy4acHOMY CYCHITbCMEI.

Abstract: The work aims to study the influence of Freudianism on modernity, analyzing two opposite
approaches to understanding a person. In particular, the first approach, based on the ideas of Freud and neo-
Freudianism, considers each person as a social animal, influencing culture, art and mass media. The second
approach, represented by the works of Drew Westen, supports a moral approach to man and tries to refute the theory
of psychoanalysis. The work analyzed the influence of Freudianism on modern cinema, pointing to changes in the
understanding of heroes and their development, and also noted the influence on modern trends in mass media. The
ambiguous influence of Freudianism was manifested in the development of culture and psychology, determining the
perception of the individual and his role in modern society.

INIOCTAHOBKA NPOBJIEMM. «I1lo € ntonuHa?»- nuTaHHs akTyajlbHe B ycl yacu. Ha
CBOTOJIHI ICHYE JIBa IMOJISIPHO Pi3HI MiAXOAM, MO MAaOTh BIANOBIAL Ha I muTaHHA. [lepmmii
3apoauBcs me B XX CTONITTI Ha OCHOBI (pelau3My N NpPOJOBXKHUB pPO3BUBATUCS Y
Heo(pEeHIMCHKUX TOTIISIaX Ha CBIT, B HhOMY KOKHUU MPEICTABHUK CIIO)KUBYOTO CYCIIUIBCTBA €
He OuIplle HDK COIaNIbHOI TBapWHOW. JIpyruili »xe, HamaraBcsi CIIPOCTYBAaTH TEOPilO
NcHUXoaHali3y Ha ocHOBI npaup Jpro Becrena [4] Ta mpomaryBati MOpaibHHM MiJIXi/] 10 JTFOANHH,
SIK J10 0COOMCTOCTI B MEPIILY YEPry.

He 3Bepratoum yBarum Ha Te, W10 Cy4YacHI €BPONEWUCHKI JOCIHIIHUKM HaMararoTbCs
CTIpOCTyBaTH BYECHHs 3urMyHaa Dpeliza, HEMOXIMBO 3alepedyBaTd BIUIMB IBOTO IIXOAY B
MICUXOJIOrii, SIK HampsMy B ¢u10codii, Ha PO3BUTOK KYyJIbTYypH, Mac-mejia, MUCTENTBA Ta B
pe3yabTaTi Ha KOXKHOTO 1HIMBIA 30KpeMa, sIK Ha MPOAYKT CepelOBHILA Ta CIIOKHUBAyYa.

BapTto 3a3HauuTH, 110 NMpaKkTUKa BUKOPUCTAHHA CHENU(IYHMX 3HaHb 3 ICHUXOAHaII3y
noyasiocs B «ctopiyusi CIIIA» came B AMepulli, a BXKe€ MOTIM PO3MOBCIOAMIIACS 10 BCil €Bpori.
Posrnsaaroun «HecBiloMe» SK TOJOBHUN BaXiib JUIS peajizalii ToBapy yepe3 MaHimyJssuii 3
0a30BUMH JIFOJICBKUMH NOTpedaMu, KyJIbTypa pekjiaMi po3noydaia cBii OypXJIMBHI pO3BUTOK. Y
MOJIAJIBLIIOMY 1€ BUJUIETBCA B MPOOJIEMH CeKcyallizallii, HaB’ i3yBaHHsS HOBUX HEOOX1IHUX Noaped
Ta IMOCJYT, Kl MOTJIM O 1X 33J0BUIbHUTH, IpONAaraHay, MaHIMyJSMIsIMU Yepe3 3aco0M MacoBOi
iH(popMmarii Ta Tx.

META POBOTM: npocTeXuTH iCHYBaHHS BIUTUBY (GpeIu3My Ha Cy4acHITb.

Posrnsinatoun cuTyario 3 TOYKM 30py PO3BUTKY MHUCIETCTBa, (Ppeiau3M 3poOuB
HeaOusSKUH BIUIMB HAa PO3BUTOK KIHO, 30KpeMa >KaHpiB jkaxiB, O0HOBUKIB Ta (aHTacTuku. Ha
eKpaHax JIOMIHYIOTh MEpPCOHaXI, SKMMHU JIOJMHA MOTJIAa 3aXOIUTIOBATUCS, TAKOX 3aBISYyIOUU
imessm Hiumme 3’siBhsieThess 00pa3 «HATIOAUHWY, MO MIT BUCTYIATH B SKOCTI SIK Tepos, Tak 1
3nonis. Jlo mpukiagy, cBoro yacy Tomac ["appicoH cTBOpUB 00pa3 pOMaHTU30BAHOTO MICUXOMATa
I"anniOana JlexkTopa B kHH31 «MOBYaHHS STHSTY, 1€ 1aJI0 MOMITOBX ITOJATBIIOMY «OJFOIHEHHIO
MaHisIKiB B KIHO Ta irpax.

VYce e nocnpusio nossi Heodpeiausmy. Ls pinocodis mokmnagana B OCHOBY SIK BUSHHS
PO KJIACHYHUU TIICHXO0aHali3, Tak 1 couionoriuni Teopii ®pomma ta CamniBeHa. Takum dynHOM,
TOJIOBHUU aKIIEHT OYI10 3p00JIEHO Ha MI>KOCOOHMCTICHI B3aEMO/IIT MK JIFOJBMH Ta BIOCKOHAJICHHS
KOHIIEMIIil «ippamioHalbHIX MOTHUBIB AISIIBHOCTI». J[0 TOrO K, Teopiss KOMIEHcallii, Ml SKO
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po3yMi€eThes 0HA 3 (OPM COIIAIBHOI B3aEMO/IIT Ha BITYYTTS HEMIOBHOIIIHHOCTI, Oyiia BO3BeIeHA
B a0COJIOT Ta HaBiTh OunbIle, 3’SBWIMCS HHU3Ka 1/Iel, MPONOTYIOUUX CBEepXpeami3aiio Ta
TpaHchopMaIlito TaKUX 1HAUBIIIB Y «HAT3BUYANHUX JIFOICH).

V BiAMOBiAb HA 11€ B MUCLETCTBI MTOYAIIN 3’ IBIATUCS 00pa3u MEPCOHAXIB 3 KOMIUIEKCAMH,
MOBEPHYJIACA POMAHTHU3AIIS IICUXIYHUX XBOPOO Ta MOSABH y KYJBTYpi, TaK 3BAHOTO, «CHHIPOMY
roJIoBHOTO reposi». Hampukiniti XX cTOMTTS 3’ ABJISIFOTHCSA II€ICBPH JIITEpaTypH, IO 1 10CI MAIOTh
3HAYHUU BIUIMB HA IIUII MOKOJIIHHA Ta KYJIBTYpHHH pO3BUTOK, Ha mpukian «[appi Ilorep Ta
¢dbimocodcerkmii kaminby JxoanHu Poyminr. [lonynspHicTh «moTTepiaHu» Ta MOAIOHMX 10 Hel
MOSICHSIETbCS TIPArHEHHSAM JIIOJIEH CIiBUYBAaTH CXOXXHM JI0 HMX MEPCOHAXIB, TOOTO A0 1HIIMX
3BHYANHUX JIIOJEH, aJKe TaK MPOCTIIIe acOLil0BAaTH ce0e 3 HUMHU.

Hatomicts, 00pa3 «HaaIIOIUHI» MOCTYIOBO pyHHYeThes. [neomnorisa Hirme 3HaxoauTh
CBO€ MICIIs JIMILIE Y HE CEpPO3Hiil 1iTepaTypi MacoBOro BXKHBAHHS, KOMEAISX Ta IUTAYUX TBOPAX.
[osiBa B ;miTepaTypi Ta KiHO 3aHAJTO iI€AIbHUX I'epoiB BXKE HE BUKJIMKAJIA BIATYKY BiJl YATAYiB Ta
Taki oOpasu 063aBenrch Ha3Bo1 «Mepi Coio» un «Mapti Chroy.

[IpoTe mporpec He CTOSIB HAa MiCTi, MUTIISIM JJOBOAMJIOCS KOHKYPYBAaTH MiXK cOOO0I0 Ta cTapi
o0pa3u BTpadalli CBOIO aKTyaibHICTh. [Ipocti repoi y He3BHUailHMX OOCTaBHHAX IOYAIN
cpuiiMaTucs sK «kJiine» Ta Opak (anrasii. ToMy Ha 3MiHy iM Tpuiinuia Mosia Ha HeOpMaIbHUX
MEPCOHAXKIB, AKUX HE CIpPUIIMAaE CyCNUILCTBO, I'yMaHi3allisl 3710AiiB Ta aHTHrepoiis. [louanocs
TpaHc(hOpMyBaHHS TOJOBHUX IepoiB B Oik Ppeiinn3My B KIaCHYHOMY PO3YMiHHI, 11al0Ti9HOCTI,
Ta 3HATTS BHYTPIIIHIX 3a00pOH Ta OakaHHS «3a00POHEHOT0» KOXaHHS. SICKpaBUM MpPUKIagaMu
MpOsiIBY OHOBIIEHOI Tedil 3 miteparypu € «lI'stoecst BiariakiBy Epiku xeitmc Ta «CyTiHKN
Credeni Maep.

Ha 3apa3 xe, Heopelau3M 10Ci pO3BUBAETHCA, OJJHAK 3MIMIABIIUCH 3 MOPaiCTUYHUMHU
normggamMu. Mac-menia BXKe Mpomarye iHKIIO3WBHICT Ta BHYTPIIIHIO BIAMIHHICTH Bij
TPaAULIMHUX CYCHITbHUX HOpM. Bce wacTimie y Bupii mofiii TOJOBHMMHU TepOsSMU CTalOTh
MIPEJICTAaBHUKH PYXIiB 3a MMpaBa, HETPATUIIHHOI CEKCyaTbHOI OpIE€HTAIIIT Ta JFOAM 3 IOJAaTKOBUMHU
norpebaMy YW HECTaHJAPTHOK 30BHIiMmHICTIO. [Ipy 1pOMy MoOma 3MIHIOETBCS Ha OLTBII
«IIPUPOSTHY.

Oco61MBO aKTyaJIbHUM HMUTAHHS CYMPOTHUBY MOPai3aTOPCHKOIO MiAXO0y Ta KIACHYHOTO
¢bpelan3My MOCTae€ ChOTOJHI, KOJIM YKpaiHa Hamaraerbcs HaOIM3UTHUCA /0 €BPOIEHCHKUX
niHHocTed. Ha xanb, Hamie CycmibCTBO IIE HE TOTOBO 0 HOBOTO KYJIBTYPHOTO Hampsmy, 00
HaBiTh 0a30Bi 3MIHHM HA 3aKOHOJ]ABYOMY PiBHI, II[e HE CIIPUHMAIOTHCS 32 HOPMY Ha MEHTAIbHOMY
PiBHI BEIHMKOI KUIBKOCTI TpOMaJsiH. AJDKe, aJeKBaTHO CIIPUHMATH HOBI 3MiHHM CTOCOBHO aHTH
TpaJAULIHHUX LIHHOCTEH, SK1 1€ IeCATh POKIB Ha3a/J 3acy/)KyBaJIUCs, B OCHOBHOMY MOJXK€ JIUIIE
MOJIOJI€ TOKOJIIHHS. 3BICHO W10, PO3BUTOK KYJIbTYpH Ta MHUCLETCTBA CIPUSIOTH PO3BUTKY
YKpaiHCHKOTO CYCHUIbCTBA.

BUCHOBOK

Orxe, ¢peilnu3M 3 TOYKHU 30py ICUXOJOrIT BXKE 3acTapiB Ta B JIEYOMY € HAyKOBO HeE
niaTBepkeHUM. [Ipore BiH HaJlaB HEaOMSIKUN MOILTOBX B Haylll Ta 3pOOMB BEIMKUN BHECOK B
PO3BHUTOK Cy4acHOT KyJIbTypH Ta MUCTELTBA B SIKOCTI (Pistocodii. LIIIIKOBUTO MOXKIIMBO L0 HUIAX
70 OHOBJICHOTO HeEOo(MpeWau3My 3 MOpPali3aTOPCHKUM MiAXOIOM 3MOXKE ITOKPAIIUTH HaIlle
CYCIUIBCTBO B HEAUCKpUMIHAIIHOMY TToimi. OHak, o0 1bOro JOCITTH Halla KpaiHa MOBHUHHA
MOCTYIIOBO MPOMTH HEMPOCTHUH UIAX HA BCIX PIBHSX, 100 TONEPYBATH JEMOKPATUYHI LIHHOCTI.

CIIMCOK IMOCUJIAHD.
[1] ®peiin 3. Beenenns y ncuxoananis: Jlekmii. M., 1989.

[2] ®pomm E. Breua Bix cBob6omu. Jltoguna st cede. M., 2004.
[3] Roth, M. Freud: Conflict and culture. New York: Knopf., 1998.

[4] Westen, D. The scientific legacy of Sigmund Freud: Toward a psychodynamically informed
psychological science. Psychological Bulletin., 1998. Vol. 124, No. 3, 333-371
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VIK 378.147

Pimapuuk B.B., €Edimos [.B. (Iopriscokuii incmumym inozemnux mog J{BH3 JI/{I1Y, m. [{ninpo,
Yxpaina)

ITPOBJIEMM BITPOBAJI’KEHHS TA PO3BUTKY AYAJIBHOI'O HABYAHHSA

Anomauia. /[yanvhe HaguanHs € Cy4acHol 0C8imub0I0 CIMpamezi€io, o NOEOHYE MeopemuiHy ni02omoexy
Y HABYANbHUX 3AKAA0AX 3 NPAKMUYHUM HAGYAHHAM ) PealbHUux pobouux ymosax. Lls memooonozis nadyna wupoxkozo
BUSHAHHA 8 6a2amboX KpaiHax, 3a80saKu c8oill epekmuenocmi y opmyeanHi 8UCOKOK8ANIIKOBAHUX KaOpie ma
3a6e3neuenti iXHboi 20MOBHOCI 00 BUKIUKIB CYHACHO20 PUHKY NPAaY.

Abstract. Dual education is a modern educational strategy that combines theoretical training in educational
institutions with practical training in real workplace conditions. This methodology has gained wide recognition in
many countries due to its effectiveness in creating highly skilled personnel and ensuring their readiness for the
challenges of the modern labor market.

INIOCTAHOBKA TIPOBJIEMM. OCHOBHOIO METOI IyaJbHOI OCBITM € YCYHEHHS
OCHOBHHMX HEONIKIB TpamumidiHux (opM 1 METOIiB MiATOTOBKM MaiOyTHIX (QaxiBIiB Ta
MOJIOJIAHHS PO3PHUBY MIXK TEOPI€I0 1 MPAKTHKOI, OCBITOI 1 BUPOOHUIITBOM TOIIO. TeopeTnyHa
YacTUHA HaBYaHHSA BiIOYBA€ThCS B HABYAJIBHUX 3aKJIa/1aX, a IPAKTUYHA — B EHTPaX MPAKTUKU —
Jep)KaBHUX 1 MPHUBATHUX KOMIAHISAX Ta yCTaHOBaX. TakMM YHMHOM, CTYIACHTH IO€IHYIOTbH
HABYaHHS B YHIBEPCUTETI 31 cTaxyBaHHAM. KoMIaHii MOBMHHI OJIaTH 3alUT Ha MEBHY KUIBKICTh
¢axiBuiB, 3amikaBleHNX y HaB4aHHi. KpiM Toro, poboTomaBmi, K CTEHKXOIIEpH, MAIOTh OyTH
3aJIy4eHi 10 pO3pOOKHU OCBITHIX MPOrpaM i MOXKYTh OpaTH y4acTh y MiArOTOBII (axiBIiB, y TOMY
YHCIIl B CTIHAX BUIIMX HaBYAJIbHUX 3aKJIa/liB.

MeTto10 po00TH € BUZHAUUTHU TPYAHOIL, SIKI BAHUKAIOTB I11J1 YaC BIPOBAPKEHHS AyaJIbHOT
¢dbopMu HaBuaHHA y cepl BUIIOI OCBITH. AHaii3 MpoOIeM ypoBaIKEHHS MiATOTOBKU (axiBIliB
3a IqyanbHOIO (Qopmoro. O3HalloMUTH aOITypi€EHTIB 3 IepeBaraMu JyallbHOI BHUIIOI (hopmu
HaBYaHHS B 3aKIa/l BUIOI OCBITH.

OcHOBHi Npo0J1eMH PO3BUTKY yadbHOI'O HABYaHHS BKIIIOYAIOTh:

HenocratHs iHdopmoBanicTe: bararo mogell Ta 3akiafiB OCBITM MOXYTh OyTH
HEIOCTaTHHO O3HAWOMIICHI 3 KOHIIETIII€I0 JAyalbHOTO HaBUaHHS Ta Horo mepeBaramu. Lle moxke
MIPU3BECTU J0 HEJOCTATHHOI'O MOMUTY Ha TaKUW BUJ HAaBYaHHA Ta BIJACYTHOCTI CIIPHUSIHHS HOTrO
PO3BHUTKY B YCiX cepax.

BizcyTHicTh cmiBOpaili MK OCBITOIO Ta Oi3HecoM: EdexTuBHE ayanbHe HaBYaHHS
notpedye TICHOTO CHIBPOOITHHUITBA MDK OCBITHIMM YCTaHOBaMM Ta MiAnpueMcTBamu. Lls
B3a€EMOJIiSl  JTO3BOJISIE 3a0€3MEUNTH  CTYJCHTIB pPEATbHUMH TPAKTHYHUMH HaBUYKAMH Ta
a/anTyBaTH HaBYaJIbHI POTrpaMu 10 MOTPed pUHKY Mpalll.

dinancyBanHs: Peamizamis yaabHOrO HaBYaHHS MOXE BUMaraTH J10JlaTKOBHX
(hiHaHCOBUX pecypciB, AKI MatOTh OyTH BHUJIIJICHI SIK HA PO3BUTOK 1HGPACTPYKTYpPH HaBUAIbHHUX
3aKJIa/IiB, TaK 1 Ha OpraHi3allilo MPAaKTUYHOI CKIIaJI0BOi HAaBYaHHS.

Bubip cneuianbHocTel: Jleski ramy3i MOXyTb OyTH MEHII NpPUIATHI IS yaJbHOTO
HaBYaHHsS, OCKUIBKM BOHH TMOTPeOyIOTh 3HAYHOTO TEOPETHUYHOTO 0a3ucy, SKUH BaXKKO
3a0€e3MeUnTH B yMOBaX poO0OYOro mporecy.

Buknuku oIiHIOBaHHS Ta arecraili: Bu3HaueHHS KpuTepiiB OLIHIOBAaHHA HaBYAJbHUX
JOCATHEHb CTYACHTIB y JyalnbHIA CHUCTeMi MoOXe OyTH CKJIaJHUM 3aBaaHHsM. HeoOximHo
pO3pOOUTH YITKI CTAaHIAPTH Ta MEXAHI3MHU aTeCcTallii.

AHnani3. Skmo ckopuctatucs JaHuMMu  HalioHanbHOrO  yHIBEpCHUTETY BOJHOTO
rOCHOJIapCTBa Ta MPUPOIOKOPUCTYBAHHS, TO 3700yBadi OCBITH 3 JyaJbHOI (POPMOIO HaBUAHHS
OTPUMAJIH BUCOKI OLIIHKH CBOIX 3HaHb. Y HIBEPCUTET HA/1aB CTATUCTIUHI JaH1 NpaleBIaliTyBaHHs
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BUMTYCKHUKIB 3a 2021 pik Ta 2022 pik (puc. 1), siki HaByaIucs 3a 1yaabHOIO (POPMOIO HaBYAHHS

[1].

B pauiolTh 3a haxom

LFS )

HE [IPALoIOTE 3a (haxoM

o]

2021 2022

Puc. 1. Anani3 npauesnamryBanus 2021 -2022 MUHYIUX CTYACHTIB, SIKI HaBYaJIHCs 3a
IyaabHOI (OPMOIO HaBUAHHS.

OTtpumani pe3ynbTaTH JOBOJATH, IO 300yBadi BUIOI OCBITH BHCOKO OILIHIOIOTH AyalbHY
¢bopMy OCBITH Ta BBaXalOTh ii MEPCHEKTUBHOIO. Y Il ¢opMi OCBITH CTyAEHTH BOAYarOTh
MOJKJIMBICTh HAOYTTS MPAKTHYHOTO JOCBIAYy ¥ CTapT MaOyTHBOI Kap’epu. AHali3 pe3yJabTaTiB
3aIpOBa/DKEHHS IIJIOTHOTO TPOEKTY 3 OpraHisaimii JyanbHOi OCBITH MOKa3ye IO3UTUBHI
JOCSITHEHHS 11i€i ()OpPMU OCBITH.

OpnHak, BIPOBAKEHHsSI Ta PO3BUTOK AYaJIbHOI OCBITHM B YKpaiHI CTHUKA€THCSA 3 PSAOM
npo6iieM, 30Kkpema:

. HenocraTHs KUIbKICTh MIAPUEMCTB, TOTOBUX OpaTH y4acTh y AyaibHill OCBITI,

. Hecraua kBamni¢ikoBaHUX BUKJIa1a4iB AJIsl IPAaKTUYHOTO HaBYAHHS;

. HeoOxiaHIicTh 10/1aTKOBUX BUTpAT HA OPTaHi3alliio 1yalbHOTO HABYaHHSI;

. HenockonanicTb HOpMaTUBHO-TIPABOBOT Oa3H.

Jnis BUpIIIEHHS [UX Mpo0sieM HEOOX1THO BXKUTH TaKUX 3aXO0/iB:

o CrumynnioBaTH pO3BUTOK JTyajbHOI OCBITH Ha MiANPUEMCTBAX, 30KpeMa, [IITXOM
Ha/IaHHS (IHAHCOBHX MUIBI Ta MOAATKOBUX MpedepeHiiit;

. Po3poOutu 13an1poBaguTH IpPOrpaMu MiJIrOTOBKY KBaN1(PIKOBAaHUX BUKJIAAAYIB JIJIs
MPaKTUYHOI'O HAaBYAHHS;

o 3abe3neunTH JepKaBHY MiITPUMKY TyalbHOI OCBITH, 30KpeMa, IUISIXOM Ha/IaHHS

¢diHaHCOBUX CyOCHAIM 3aKiaiaM OCBITH Ta MiIIPUEMCTBAM, sIKi O€pYyTh y4acTh y AyallbHil OCBITI;
o BrockoHanmmTi HOpMaTHBHO-TIPABOBY 0a3y, sika PETYIIIOE TyalbHY OCBITY.
Peanmizanis 1ux 3axofiB JO3BOJUTH IMOJOJATH ICHYIOYI NpoOIeMH 1 CHpuUsTUME
MOIIMPEHHIO 1yallbHOI OCBITU B YKpaiHi.
Ocb nesiki KOHKPETHI 3aX0/1, SIKI MOYKHA BXXUTH JUIS BUPIILIEHHS TPOOJIeM BIPOBAKEHHS
Ta PO3BUTKY AYyaJlbHOI OCBITH B YKpaiHi:

. Po3pobxka eauHOTro 3aKOHY MpO AyaidbHY OCBITY. Lle 103BOMUTE CTBOPpUTH TIPaBOBI
YMOBHU JJIA 11 BIPOBAKEHHS Ta PO3BUTKY.
. 3abe3neueHHs (iHAHCYBaHHS AyalibHOI OCBITH. Lle MOXkHa 3poOUTH 3a paXyHOK

KOIITIB JIEP>KaBHOTO OFO/DKETY, MICIIEBHX OIOJKETIB, a TAKOXK 32 PaXYHOK KOIITIB MiMPHUEMCTB.
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J [TizroroBka kBali(iKOBaHMX KaApiB Ha mianmpuemcrax. Lle MokHa 3poduUTH
[UISIXOM MPOBECHHS CTa)KyBaHb, IiIBUIICHHS KBami(ikaiii Ta iHIINX 3aX0/iB.

J CTBOpUTH CHCTEMY MOHITOPUHTY Ta OI[IHKM €(pEeKTHUBHOCTI AyasbHOi ocBiTH. Lle
JI03BOJIUTh BH3HAYUTH i1 IEpeBard Ta HEIOJIKH, a TaKOXX PO3POOUTH peKOMEHmalii moao ii
BJIOCKOHAJICHHSI.

J [TonmynsipuzyBaTtu nyalibHy OCBITY cepel MojoAi Ta poboronaBuiB. Lle moxHa
3pOOUTH NUIAXOM MpPOBEACHHS iH(OPMAIIHUX KaMIMaHild, CTBOPEHHsS BEO-CAWTIB Ta IHIIMX
pecypcis.

Ha mincragi nocnimkens Mapuentoka JI.B., I'py3nesa O.B. 3po0umMo BUCHOBOK ITPO T€, 10
nyajabHa OCBiTa Mae repesard [3]:

- s mkin Ta 3BO:

1) migBHMIIECHHS KOHKYPEHTOCIIPOMOXKHOCTI y cpepi OCBITH;

2) JIOCTYII IO aKTyaJbHUX BIJIOMOCTEH PO CTaH Ta MEPCIEKTUBU PO3BUTKY Tajy3eit
€KOHOMIKH;

3) mniaBuIIeHHS KBaTi(hiKaIil HAYKOBIIIB.

4) pO3MIMPEHHS CIIEKTPa MPUKIAJIHUX TOCITIHKEHb, 30KpeMa MPHUKIIaHUX.

- IS 3100yBaviB OCBITH:

1) 30implIeHHS MIAHCIB 3700yTH mepiie pobodye MicCie ICAsS — 3aBEpIICHHS
HaBYAJIBHOTO POKY.
2) HasSBHICTb 0 3aKiHYCHHS HABYAHHS CTaXy POOOTH.
3) oTpuMaHHS 3apIUIATHI.
- JUTSI TOCTIOIAPIOI0UNX CYO'EKTIB:
1) MOXJIHMBICTH "MiJArOTYBAaTH KAJPU HA 3aMOBJICHHS"
2) MOXJIMBICTh BiIOOpY HaWKpaIMX BUITYCKHUKIB.
3) PO3BHUTOK CBOTO CTHJIIO.

Tomy, aHani3yroun OCBITHI HaNpsIMHM JyaJlbHOI OCBITH Yy J€SKUX BEIMKHMX KpaiHax CBITY,
MOYKHA CKazaTu [2]:

1) VYcmimHuiA T0CBiA HUX €BPONMEHCHKUX KpaiH MIOAO0 BIPOBAKEHHS AyalbHOI OCBITH
MOJKE CTaTH OCHOBOIO YKPaiHCHKOTO TIPOEKTY;

2) JlyanbHa ocBiTa Mae 0Oe3iu mepeBar: 3MicT poOouYoi MPOTpaMHu Y3rOMKYETHCSA 3
OCBITHIM MPOCTOPOM Ta poOOTOAABIIEM, HAOYBAIOTh MPOQECIHHUX 310HOCTEH, 110 BIMOBIIAIOTH
BUMOTraM poOOTOAaBISA, OCBITHHOI'O MpOIeCy Ta Cy4acHOi MarepiajibHOi 0a3u, BUIYCKHUKU
MIBUJIKO aJIalTYIOThCS;

3) LIst po3BuHEeHa (hOopMa OCBITHBOTO MPOIECY € OJHUM 13 CY4aCHUX CIIOCO0IB BUPIIICHHS
UX MpoOJieM Ta MOJOJaHHS 130JiAL1i CydyacHOi YKpaiHChKOI OCBITH BiJ BHYTPIIIHBOTO PUHKY
Tparii.

ToMy ocBiTHIM mpouec B YKpaiHi mMae OyTu pedopMOBaHMN Ta BIPOBAIKEHUN 110
HaBYaJIbHMX 3aKJIa/iB SKHANIIBUILIE.

JlociKeHHS TaKOXK TI0Ka3ajio, 10 B YKpaiHi 3aCTOCOBYIOTH JBl MO AYJIbHOT OCBITH
MOJIeTIb 13 I1HTETPOBAHOI MPAKTUYHOIO MIJTOTOBKOI Ta 13 IHTETpOBaHOIO MpodeciiiHo
TISUTBHICTIO.

. [lepma Moaensb nependavae MOeTHAHHS MEP10JIiB HABYAHHS B 3aKJIa/l OCBITH Ta Ha
HiANPUEMCTBI 3/100yBaviB nepioi BUIIOi 4K (axoBoi NepeABHUILO] OCBITH.

. Hpyry Mozaens po3pobiieHo /it moeqHaHHs HaBuaHHS B 3BO Ta B komnaHuii ocio,
K1 BXKe 3700ynu (paxoBy nepeaBuily ado mepily BHUILY OCBITY, MPAIIOIOTh Ha MiJIPUEMCTBI Ta
MaloTh OakaHHs MPOJOBKUTU HaBYaHHS 3a CBOIM MpodiseM abo mnpodigeM, BHU3HAUEHUM
T AIPUEMCTBOM.
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[lepcnekTHBa PO3BUTKY AyalbHOI OCBITH OYEBHIHA, apke Taka (opMa HaBUaAHHS
BIJINMOBI/Ia€ 1HTEpECAM yCiX yYaCHHUKIB IIbOTO MPOLIECY Ta Ma€ HU3KY TEepeBar s poOOTOaBIIIB,
CTYZEHTIB (TIpaliBHUKIB) Ta 3aKIaJiB OCBITH [1].

BHUCHOBOK

JyanbHa ocBiTa — 1e (opMa HaBYaHHSA, SIKA MOEJHYE TEOPETUYHI 3HAHHS, OTPUMaHi B
3aKJIa/li OCBITH, 3 MPAKTUYHUMHU HaBHYKaMU, HAOyTHUMHU Ha TiaAnpueMcTBi. BoHa Mae psin nepesar,
SK JUIS CTYACHTIB, TaK 1 711 poOOTOAABIIIB:

. JlikBiy€e pO3pHB MiXK TEOpPI€IO 1 MPAKTHKOK. CTYJACHTH OTPUMYIOTh MOYKJIMBICTh
o0avnTH, SIK TCOPETUYHI 3HAHHS 3aCTOCOBYIOTHCS B PEATBHOMY JKHTTI.

. [TinBuiye epeKTUBHICTD MIATOTOBKH pOOITHUYMX KaapiB. CTYyJIEHTH OTPUMYIOTh
MPaKTUYHI HABUYKH, HEOOX1AH1 11 poOOTH B NIEBHIM ramy3i.

o BpaxoBye Bumoru poOoromaBiiB. CTyACHTH OTPUMYIOThH MiJTOTOBKY, SKa
BI/IMOBi1a€ MOTpeOaM PUHKY TIparli.

J Crumynioe poOOTOAaBLIB iHBeCTyBaTH B OCBITY. P0o0OOTOmaBIlI OTpUMYIOTH
MOJKITUBICTh TOTYBAaTH BIIACHUX KaJIPiB.

. Crnpusie pizHOOIUHOMY TpodeciiHoMy po3BUTKY. CTyIEHTH OTPUMYIOThH JOCBiJ
poboTH B pi3HHX chepax.

) [TinBunye MoTuBaIito st HaBuaHHs. CTyJeHTH 0a4aTrh, IO IXHsI OCBITA KOPHUCHA
JUIst MaOyTHBOT pOOOTH.

JlyanpHa OCBiTa — ILIe¢ BXJIHMBHUI KpoK y pedopMyBaHHI OcBITH B YKpaiHi. BoHa mae
MOTEHIIial Ui TOro, 100 3poOUTH OCBITY OLIBIN €(PEKTUBHOIO Ta BIANOBIAATH MOTpedaM pUHKY
npaui. s Toro, mo6 JyanbHa OCBITa CTaja YCHIIIHOK B YKpaiHi, HeOOXiIHO BHUPIIIUTH PsiA
po0IieM, MoB'sA3aHuX 3 11 BipoBaKeHHIM. OHAK, 5 BBaXKal0, 110 111 TPOOJIeMU MOKHA BUPILLIUTH,
1 TyaJibHa OCBiTa Mae MalOyTHE B YKpaiHi.

CIIUCOK IMOCHNJIAHB.

[1] Homramox A. Ilximeka I. Tpyanomi B peamizamii ayamnbHOT OcBiTH. [HHOBamii B OCBITI.
Tepronine:3YHY, 2021. C.23-24.

[2] Konmemis miaroroBky ¢axiBIiB y BUILINA OCBITI 32 JyanbHOIO cUcTeMOro: npuitHaTa 19.09.2018
p. Kabiner MisicTpiB VYkpainn: odiiitauit CaiiT. URL:
https:/iww.kmu.gov.ua/ua/news/koncepciya-pidgotovkifahivciv-zadualnoyu-formoyu-
zdobuttya-osviti (zarta 3BepHenns - 12.05.2021).

[3] Kynps K., Craninceka O. YnpoBampkeHHs €1€MEHTIB AyaabHOi (OpMH HaBUAHHSA: IIepeBard Ta
npobaemu. [IpodeciitHo-TexHiuna ocBita. 2018. Ne2. (nara 3Bepuenns 11.05.2021).
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CaBeaneBa T.O. (BCII Kpamamopcoxkuii ¢axosuti Koneoxc [[oneyvbkoco HAYIOHATbHO2O0
VHigepcumemy eKoHoMiKku i mopeieni imeni Muxatina Tyean — bapanoecvkozo, m.Kpueuii Pie,
Ykpaina)

OPTAHIBAIIS JUCTAHIIITHOT O HABYAHHS [TPY BUKJIAJAHHI
CHEIYIMCOUATIITH V KOJIEUKI

Anomayin: YV 36'a3xy 3 nozipuennam enioemionociunoi cumyayii ma 6iticokosumu nooiamu 6 Ykpaii,
npobaema opeanizayii Oucmanyitinoi oceimu cmania akmyaivror. Minicmepcmeo oceimu po3ensoae MONCIUBICHb
nepexooy 6i0 3a04HOI PopMuU HAGUAHHA 00 OUCMAHYIUHO20, W00 CMYOeHmU MO2IU CAMOCMIUHO pe2ylosamu
mepMinu HaguanHs. J[o0cniodcents: ananizye nonepeori 00Caiodcen st ma nyonikayii 3 opeanizayii OUCMAHYIUHO20
HaguaHHsa Nio 4ac nandemii, 6UHAYAE HEGUPIWEHT ACNeKmU NPOOIeMU MA 6KA3VE HA 3AKOHOO0ABYI OOKYMEHMU, 5Ki
peeymoioms yto cepy. Mema nyonikayii - aHaniz 6npoeaod’ceHHs OUCMAHYIUHOT 0C8IMmU Yy HAGYAHHI CMYOeHMi8
Konedxcy 3i cneyducyuniin. Poboma onucye 00c6io 6nposadicenns OUCMAanYitiHO20 HABYAHHA Y KOLeOdiCl, 30Kpemda
suxopucmanus niamgopm Office 365, Teams, ma Moodle.

Abstract: In connection with the deterioration of the epidemiological situation and military events in
Ukraine, the problem of organizing distance education has become urgent. The Ministry of Education is considering
the possibility of transitioning from part-time to distance learning so that students can independently regulate the
terms of their studies. The study analyzes previous studies and publications on the organization of distance learning
during the pandemic, identifies unresolved aspects of the problem and points to legislative documents that regulate
this area. The purpose of the publication is to analyze the implementation of distance education in the training of
college students in special disciplines. The work describes the experience of implementing distance learning in the
college, in particular, the use of Office 365, Teams, and Moodle platforms.

INOCTAHOBKA ITPOBJIEMM. I3 HEOOXiAHICTIO OpraHi3amii IUCTaHIIHHOTO HaBYaHHS
3aKJIaJIM OCBITH 3ITKHYJIHUCS II€ 32 YaciB IMOYATKy MOTIPIICHHS eMiJeMiOioriyHoi curyamii B
VkpaiHi, CIpHYUHEHOT TOIUPEHHIM KOpoHaBipycHoi xBopoou (COVID-19), ko MiHicTepcTBO
OCBITH 1 HAyKH Y KpalHH peKOMEHTyBaJIO 3alpOBAIUTH AUCTAHIIII{HEe HABYaHHS B 3aKJIaJaX BUMIOI,
¢daxoBoi mepeasuioi, npodeciiinoi (mpodeciiiHo-TexHIYHOT) ocBiTU. [li3Hime aucTaHIiiiHE
HaBYaHHs OyJI0 MPOJOBKEHE Yy 3B A3KY 13 MOYaTKOM MOBHOMACIITaOHOIO BTOPrHEHHs apmii PD
Ha TEPUTOPII0 YKpaiHM 1 HEMOXIIMBICTIO MHpalioBaTH y odduaiiH pexxuMi 3akiaaiB OCBITH
npudporToBux MicT. ¥ 2023 pori MiHICTEpPCTBO OCBITH MiHIMAE MUTAHHSA 100 BIJIMOBH BiJ
3a04HOi (OpMHM HaBUaHHS Ta MepexiJ Ha AUCTaHLIWHE HaBYaHHS, IO HAJACTh CTYAEHTaMm
CaMOCTINHO perymtoBaTu TepMmiH HaB4yaHHs y 3BO Ta 3akmamax ¢axoBoi mepeaBUIOi OCBITH.
Tomy mnpoOnema opraHizamii IUCTAaHIINAHOI OCBITM € Hapa3l aKTyaJlbHOIO Ta MOTpedye
BJIOCKOHAJICHHS! ()OPM HaBUAHHS.

AHAJII3 OCTAHHIX JOCJIIKEHDb 1 IMYBJIIKAIIA. Oprawmizamnito mporecy
JUCTAHILIIMHOIO HaBYaHHS MiJ yac naHjaemii 0yno 1o0pe BUBUEHO B YKpaiHi GaxiBLsMH y cdepi
ocBiT AxpomoBuM M. ta bobpoBoro T. (2021); IN'opixoBcekum M.B. (2021); Kpemens B.I'.
(2021); bypsix B.I'. (2021); IToctoBoto C., ®enopuyk A., HImamok M, (2021); Honuyenko C.B.,
Haiinponosoro I'.I'., Omenvuenko I'.B., 2021) [5], [6], [7], [8], [9], [10], a ocoGmmBOCTI
MIArOTOBKHU (haXxOBHUX MOJIOJIIMX OakanaBpiB IiJ 4ac KapaHTUHHUX 3axo/iB (I'opixoBchkuit M.B,
Oranecsia B.C., Taiimep C.A., IOpkos C.I. Ta Omiitauk JI1.B., 2021) [7].

BU3HAUEHHSI HEBUPIIIEHUX PAHIINIE YACTHH 3ATAJIBHOI
IMPOBJIEMM. BripoBa/keHHsI AUCTaHIIHHOTO HAaBYaHHS CTYJIEHTIB KOJIEJKY uepe3 KapaHTUHHI
oOMeXeHHsI, HEMOXJIMBICTh OpraHi3allii HaBYaHHS B yMOBAax BiHHM Ta 3rinHo 13 Llingmu crangoro
po3BUTKY Ykpainu Ha mepion a0 2030 poky € akTyaldbHMM, TOMY I mpolieMa mnoTpedye
TIIAOMHHOTO JOCIIAKEHHS.

PexoMenpariii Ta MexaHi3MHu 3a0e3MeYeHHs] ONTUMATBHUX YMOB OpraHi3allii OCBITHOTO
MIPOIIECY PETYJIOIOTHCS TaKUMH 3aKOHOJABYMMH JOKyMeHTaMu: 3akoH Ykpainu «[Ipo Bumry
ocBiTy», 2014 [1].; 3akon Ykpainu «IIpo ocity» [2], 2017; 3akon Ykpainu «I[Ipo daxoBy
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nepeasunry ocBity» [3]., 2019; Ipo Limi cramoro po3Butky Ykpainu Ha nepion 10 2030 poky
[Ipesunent Ykpainu, 2019 [4].

®OPMYJIOBAHHS MIJIEW NYBJIKAIIL. Meroro nyoOnmikauii € ananis
BIIPOBA/IPKEHHsI IUCTAHLIHHOI OCBITH y MpOLIEC HABUYAHHS CTYAEHTIB KOJICZXKY NP BUKJIAJaHHI
CTICIIUCIUILTIH.

BUKJIAL OCHOBHOI'O MATEPIAJNY JOCJIIKEHHS. 3rigno i3 3akoHOM
VYxpainu «[Ipo daxoBy nepeasuiry ocBity» (2019p.) mepmmii Habip cTyneHTIB Ha (HaxoBOTO
Mosommoro OakamaBpa BigOyBcs y 3akmamax PIIBO y 2020 pori, i B Tomy X poui Oynu
3arpoBaPKEH] KapaHTUHHI 00MexeHHs y 3B’ 513Ky 13 nommpeHasM COVID-19. A Bxe y 2022 poky
3aKJIaJ¥ OCBITH 3IIITOBXHYJIHCS 13 HEOOXITHICTIO OpraHizallii JMCTAHI[IHHOTO HaBYaHHS 4Yepes
MOBHOMACIITaOHY BiiiHY B YKpaiHi.

MiHicTepcTBO OCBITH YKpaiHM HaJallo peKOMEH Al 1010 opraHi3aiii JUCTaHI[IHHOTO
HaBuanHs y 3BO ta ®@IIBO i3 3acTocyBaHHSIM TEXHOJIOT1H, 110 MaIi Ha 030pO€EHH] Ha TOH Mepiox
qacy.

Y BCII «Kpamaropcbkuit ¢axoBuit xonemxk JHoHHYET im..Muxaiina Tyran -
bapanoBcbkoro» Ha mouatky 2022 poky OUCTaHIliiiHa OCBiTa 3AiiCHIOBaNacs 4yepe3 HaJlaHHS
MaTepianiB 31 CHEIIUCHMIUIIH HAa CalTli KOJNEMKY Yy po3nim «JlucraHIliiiHe HaBYaHHS»,
OHJIAMH3aHATTSA 13 3acTocyBaHHsAM miaThopm ZOOM abo Meet BUKOPUCTOBYBAIMCS B
00MeKeHOMY TOPSAKY, 1, yacTille 3a BCe, IPH MPOBEACHH] MPAKTUYHUX Ta CEMIHAPCHKUX 3aHSATh.
OcHOBHa yacTHHA JIEKLII{HOr0 Marepiaay CTyAeHTaMH 3aCBOOBAJIACs CAMOCTIHHO, 1110 HE 3aBX/H
JIaBaji0 BUCOKI pe3yJbTaTH CIPHUUHATTS CTYIACHTAMH Martepiany i morpedyBaio AOAATKOBOTO
MOSICHeHHsI BUKJIa1ada. BukoHaH1 caMOCTiitHI poOOTH CTYACHTH MepEeCiaii Ha OCOOUCTI MOIITH
BUKJIaaviB.

Ha nmouatky HaByaneHoro 2022-2023poky konemx OyB i’ € JHAHHUM 10 KOPIOPATUBHOI
wiatpopmMu JIOHEPKOTO HAIIOHAJIBHOTO YHiBepcuTeTy exoHomiku i Toprimi Office 365, i
BUKJIaJja4i OTPUMalM MOXXIIUBICTh OpraHi30BYBAaTH OHJAWH3aHATTA Ha 0Oaszi Teams Ta
BUKOPHCTOBYBATH KopropatuBHy nomty Outlook i 0OMiHy HaB4aIbHOI KOPECTIOHICHITIETO 5K
13 CTy/IeHTaMH, TakK 1 3 BUKJIaladaMu KOJIeKy. AJie BUKJIa/IeHHs HaBYaJIbHUX MaTepiaiiB Ha caiTi
KOJIEJDKY TIPOJOBXKHIIOCS 3 BpaxyBaHHSAM TOTO, IO HE BCl CTYAEHTH Mald MOXIIUBICTH
JIOJTY4aTHUCs 10 3aHATh CBOEYACHO Yepe3 BIACYTHICTh €NEKTPUKU abo moranuil curnai [HTepHer.

Ha mnouarky 2023-2024 HaByaJbHOTO pPOKY BHKJIaJaul KOJEIXKY CTald AaKTHBHO
nonydatucs 10 pobdotu Ha miarhopmi Moodle, 110 Hagae MOKITUBICTS OpraHi3yBaTH IUCTAHIlIHE
HaBYaHHS CTYJIEHTIB Y aCUHXPOHHOMY PE€XHMIi y TOMY TEMIIl, SIKUH 3py4HHI Ta KOM(OPTHUI
KO>KHOMY CTYJICHTY 1HAMB11yaabHO. KpiM TOro, HasBHICTh MOXJIMBOCTI OpPraHi3yBaTH TECTYBaHHS
CTYJICHTIB 13 IEBHUX TEM Ta PO3/ILIIB Ta aBTOMATHYHE OL[IHIOBAHHS CUCTEMOIO iX pOOOTH, 3BUIbHSIE
BUKJIaJa4uiB BiJl HEOOX1AHOCTI pOOUTH AaHY POOOTY «BPYUYHY», 1 BUBUIbHSAE JOJATKOBUIN Yac AJis
MeToIM4YHOi poOoTH. TpyaHOmaMu, 1110 BUHUKAIOTh TPU pOOOTI Ha IIaT(OpPMI € Te, 1110 CTBOPEHHS
Ta HAIMlOBHEHHS KOXHOT'O KypCy CHEIJTUCHMILIIHA NMOTpedye BUTPAT Yacy Ta peTeiabHOI poOboTH
BHKJIa/1aua MI0JI0 MiA0UpaHHs MaTepiaiB.

[Tpu BUKIamaHHI CICIIUCIUILTIH Y CTYIEHTIB 3a crerianbHicTio 076 «[linmprueMHUIITBO
Ta TOPTiBJs», TakKX fK «Jlorictukay, «Purein-texnomnorii», «PR-texHomnorii y cdepi Toprismiy»,
«OCHOBH MapKeTHHTY» TOIIO Pa3oM i3 HaJaHHSM YCHOTO TEOPETHYHOTO MaTepialry aKTHBHO
BUKOPHUCTOBYIOTbCS  3aCTOCYBAHHS TOKa3y BifeoQiIbMiB, Mpe3eHTaliil, QoTomaTepiaiis
npodeciiHOro CHpsIMyBaHHA, L0 Ha/lae MOKIHUBICTH cHopMmyBaTH TIHMOOKI 3HAHHS CTOCOBHO
KO>KHOT TUCIMILITIHH.

JlucraHuiiiHe HaBYaHHS B YMOBaxX BIMHM TakoX 3BeJIO HaHIBELb 1 MOXJIHMBICTh
MIPOXO/KEHHS CTYJACHTaMH HaBYAJIbHOI MPAKTUKHU 332 MPOQCHPSIMYBAHHSAM Ha MiANPUEMCTBAX,
Tomy 3a pekomenaaniero MOH Ykpainu Oynu cTBOpeH1 HOB1 TUCHUILTIHH 13 30€peKEeHHSIM TOIUH
HaBYAJIbHOI MPAKTHKH, SIKI € IHTEIrPOBAaHUMH Ha 0a3l OCHOBHHMX CIEIJIMCIUIUIIH 32 KOXKHOIO
OCBITHbO — mpodeciiiHoo mnporpamoro. I[lpu ckiananHi 3aBaaHb poOouyoi mporpamu Oyio
BPaxoBaHO, I1I0 OCHOBHUI 00’€M 3aHATh MOBUHEH MATH MPAKTUYHUI XapakTep 1 6a3yBaTHCs Ha
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BHPIIIEHHI CUTYaI[IiHUX 3aBlaHb. TakKWil MiAXiJ HaJaB MOXJIUBICTH cPOpMyBaTH IPaKTUUHI
HaBHYKH CTYJEHTIB Ta HAOJIM3UTH iX JI0 pEAUTbHIX YMOB POOOTH Y HiANPHEMCTBAX TOPTIBIII.

BUCHOBKH
Ha ocHOBiI BChOro BHILEBHKIAJCHOI0, MOXHA 3pOOHUTH BUCHOBOK, IO BIPOBAIKEHHS

PI3HUX AUCTAHI[IHHUX METOAMK HaBYaHHS, BUKOPUCTAHHS PI3HOMAHITHUX IUIATGOPM 13 HaTaHHS
MaTepialliB Ta MPOBEACHHSAM OHJIAWH3AHATH JJO3BOJISIE CPOPMYBATH 3HAHHS, POQECiiiHi BMiHHS
Ta HABUYKW MaOyTHIX CHEIialiCTIB y Tajly3i TOPTiBIIi, BpaXyBaTH 1HAUBIAYaIbHUN MiAX1 010
opranizalii HaBYaHHsS KO)KHOTO CTYJICHTa, He3aJIeKHO BiJ] Horo MicuenepeOyBanHs (B YKpaini uu
3aKOPIOHOM) Ta JOCTYIY 10 [HTEpHET — pecypcy i3 BiATEpMiHYBaHHSM Yy Yaci

pODE

10.

11.
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VIIK 37: (005+006.3+001.9)

CunraiBebka A. M. (@axosuii konedowc iHdiceHepii, ynpasiinHa ma 3eMae6nopsaoKy8aHHs
Hayionanvnoco asiayiiinoco yuieepcumemy, m. Kuis, Vkpaina), KoBaneBcbkmii C. B.
(Honbacvra mawunobdyoisna axademis, mm. Kpamamopcox —Tepnonine, Yrpaina)

OCBITA SIK CUCTEMA ABO SIK 3ABE3INEYUTH CTIMKI
PE3YJBbBTATHU JJIAA BCIX 3AIHTEPECAHTIB

Anomauin. /{15 po3yminns npoyecie 3abe3neuenHs KoCmi 0ceimu 3anponoHo8aHo po3ensoamu 0Ceimy sK
cucmemy, (YHKYioHy8anHs 3aKkiady OCimu — HA 3acadax GIOKpUmoi cucmemu, a cucmemy Kepy8amHsi 3aKid0OM
0C8imu — 3a Q0NOMO20I0 3MICIY CREYiAIbHO PO3POOIEHUX MIHCHAPOOHO20 Ul HAYIOHAILHO20 CMAHOAPMIE.

Poszkpumo apxaiunicme mpaouyiino2o nioxooy 6 oceimi 3 OPIEHMOBAHICIIO HA GYUMEISL, NACUBHICMb VUHIG,
YVHihiKosaHe HasuanvHO-MemoouuHe 3abesneuennss mowo. Ha npomusacy mpaouyisim munynroeo nocmagieHna
opienmayis 0ceimuboi opeanizayii Ha nompeou il O4iKy8aHHs YCIX 3AIHMEPeCcO8aAnUX CIMOPIH, NPOCHEKMUBHUL NIOXI0
V 6usHayeHHI 3a80aHb JNaHyo2a "ManOymHe — cbo2oOenHA". 36epHeHO y8acy HA YMEepOdCeHHS NPUHYUNIB
0anekoena0H020 1i0epCcmaad il emuyHoi no8edinKu 3000y8auie 0ceimu.

Abstract. To understand the processes of ensuring the quality of education, it is proposed to consider
education as a system, the functioning of an educational institution is based on the principles of an open system, and
the management system of an educational institution is based on the content of specially developed international and
national standards.

The archaic nature of the traditional approach in education with teacher orientation, the passivity of
students, unified educational and methodological support, etc. is revealed. In contrast to the traditions of the past, the
orientation of the educational organization to the needs and expectations of all interested parties, a prospective
approach in determining the tasks of the "future - present"” chain is set. Attention is drawn to the establishment of the
principles of far-sighted leadership and ethical behavior of education seekers.

VY cydacHOMy CBITi OCBiTa BiAirpae KIIOUYOBY poiib y (GOpMyBaHHI MalOyTHBOTO
cycrniabcTBa. OfHAaK OCBiTa YKpaiHU ChbOroJHI mepedyBae Ha MeXi, KpU3OBUN CTaH B OCBITI €
JOBFOTPUBAJINM, 1 CHOTOJIHI UM HE TOH ICTOPUYHUN MOMEHT, KOJH BapTO O BHOCUTH 3MIHHU Y
MPAKTUKY 13 MO3ULINA CUCTEMHOTO Mmiaxoay. Po3risgaroun ocBiTy SIK CUCTEMY, 3 NMPIOPUTETHOIO
METOI0 y 3a0e3MeueHH] HAIeKHOI SKOCTI, IEPIIOYEeProBO aKIEHTYEMO Ha TAKUX aCTIeKTax:

— BIAKPUTOCTI OCBITHU M 3B’A3Kax 3 YycCIMa 3alHTepecaHTaMu (3alHTEPECOBAHUMU
CTOPOHaMHU, TPyINaMu BIUIMBY a00 CTEHKXOJAepaMu);

— JIOLUIBHOCTI  YNpOBa/KeHHs  MbkHapogHoro  cra”mapty ISO  21001:2018,
PpO3p0o0JIEHOTO CHEeIIaTbHO JIJIsi OCBITHIX OpraHi3aliii;

— MPOCTIEKTUBHOMY MiJIXO/ll, 1110 Nepeadayae BCTAaHOBJICHHS PE3YJIbTaTIB, sIKI TOTPIOHO
3a0e3MeUnTH 3a BU3HAYCHUH Mepio]] MisIbHOCTI,

— JJEepCTBI M €TUYHINM NOBEIHIII SIK MPOBIAHUX MPUHIMIIAX (PYHKIIOHYBAHHS CKJIaJHOTO
Oprasi3zmy, 3JJaTHOTO 10 CaMOOpTraHi3allii i BIIHOBIIOBAHHS;

— MOCTIHHOMY MOKpAIIEHHI BCIX MPOIECIB AisUIBHOCTI 3apa i IPOrPECUBHOIO MOCTYIY
CYCIJIBHOTO PO3BUTKY.

CyuacHuii CBIT, 3 10r0 MOCTIHHUM PUTMOM 3MiH, CTaBUTb 1 [IEPEJl OCBITHIM CEpPEIOBUIIIEM
HU3KY 3aBJIaHb, AKi BUMAraroThb HECTAaHAAPTHUX BiAMOBifeld. OCBITa SIK CUCTEMa CTHKAEThCA 31
CKIIAHUMH W CYTTEBUMHU BUKIUKAMH, [0 BHHHUKAIOTH HA TJIi CTPIMKOTO TEXHOJOTIYHOTO Ta
COLIIOKYJIBTYPHOTO TNepeTBOpeHHs. BinOyBaroTbest rMOOKI 3pYIIEHHS y croco0ax HpuiMaHHS
iHdopmartii, opranizaiii poOOYMX MPOIECIB 1 B3aEMOJII CKIAAOBUX YACTHH Y MiSUTBHOCTI.
[Tononanus rino0anbHUX BUKIHUKIB, SIK-OT 3MiHA KJIiMary, MparHeHHs 10 TapMOHIMHOro uu xoua 0
30a7aHCOBAHOTO PO3BUTKY BCIX Trajy3edl 1 TepuUTOpid Aisl JIIOJACTBA, 30Kpema W 3acobamu
MDKHApOJIHOI CHIBIpAIli, TAKOX € BIIYYTHUMH 1 MAIOTh CTaTH BAXXIJIUBOIO CKJIAJI0BOIO OCBITHHOTO
nporecy.

OcgiTa Ma€ IprU3HAYEHHSI BUXOBYBAaTH MOJIOJIE TIOKOJIIHHS — Y IIEPBICHOMY a00 IIMPOKOMY
HOro 3HAa4YeHHi, TOTYBaTH KOXXKHOTO 3/100yBava (TEpMiH BXHUTO 3rigHO 3 [1]) mo po3ymiHHs ¥
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PO3B'sI3aHHS AKTyaJIbHUX MPOOJIEM ChOTOJICHHS 1 3 OPMYBaHHIM TaKOX TJTOOATBHHUX IIHHOCTEH,
11100 0COOMCTICTh MaJjla BUCOKHH PiBEHBb KYJIBTYPH SIK JUIsl TPOMaIsTHUHA CBITY 21 CTOJITTS.

Tpaauuiiiai miaxoau 10 OCBITH, M0 (OPMYBAIHCA BiJl iX 3aUMHATENS, YECHKOTO MeAarora
Slna AMoca KoMEHCBKOro npoTsIroM TpboxX 3 MOJOBHUHOIO CTOJIITh, YK€ BIIIPaId BaXJIUBY POJIb
y PO3BUTKY HaBUaHHs Ta Mepenadi 3HaHb BiJ] HOKOJIHHA 10 MOKomiHHA. OHAK, Yy Cy4acHOMY
IIBUIKO3MIHHOMY CBITI 111 TIJIXOU YK€ HE € TPUHHATHUMH, BOHU JIUIIE IOCHUITIOIOTH OOMEXEHHS,
SK1 He CIIPUSIOTH 3a0e3MeueHHI0 ePeKTUBHOCTI (DYHKITIOHYBaHHS CUCTEMH OCBITH.

Uu HEe rosioBHE OOMEKEHHS TPATUIIMHUX MIiAXOAIB B OCBITSAHCHKIA MPAaKTUIl — IXHS
CTaHJapTH3allisl ¥ OJHOPIAHICTh. BiTUM3HAHA OCBiTa CHOTOJIHI € 3aHAATO YHOPMOBAHA,
yHi(iKOBaHa 1 cTaHAApPTH30BaHa. Y HidiKallis HAaBYaJIbHUX MaTepialliB, IPOrpaM — CydyacHa OCHOBA
3IACHEHHSI OCBITHBOTO MPOIECY KOXKHUM 3aKJIaZoM OCBITH. YHI(IKOBaHI — 1€ JTOKYMEHTH Y
elMHUX (opMax CKJIaJaHHsS TEKCTIB, 31 BCTAHOBJIEHUM €JMHUM KOMIUIEKCOM JUIs 3/1HCHEHHS
a”anoriunux poOit. CraHmapTu3amisi CTOCYEThCS PO3POOJCHHS HABYAIBHUX IIJIaHIB, Yepes
BCTaHOBJIGHHS €IMHUX HOPM 1 BHUMOI Yy JAep>KaBHOMY cekTopi ocBiTH. Ilompu nexsiapoBany
AaBTOHOMHICTh 1 CaMOCTIHHICTh 3aKJIaJiB OCBITH, "pEKOMEHJOBaHUI" XapakTep pO3pOOJICHHS
HaBYaJIbHO-METOJIMYHOI JOKYMEHTalli € aOCOJIOTHMM, 1 32 3aMOBYAaHHSAM — BHMOTOIO
po(diTLHOTO MiHICTEPCTBA, aJKe BC1 PO3POOJICHHS TOKYMEHTAITi y 3aKJIajjaX OCBITH MPUHMAIOTh
0e3 BIAXUJICHHS BiJl 3aTBEPAKEHUX 1I1€10 YCTAHOBOIO 3pa3KiB.

OpHak BapTO 3a3HAYMTH, IO TaKi CTAHAAPTH BITUYM3HSAHOI OCBITH, a camMe pO3pOOJIECHHS
OJIHI€T TPyHmH AOKYMEHTIB, IIO 3aCTOCOBaHI y BHUPOOHMIITBI OCBITHBOTO NPOAYKTY ¥ AJs
3MIIHCHEHHSI OCBITHBOTO TPOIIECY, Y KEPIBHUIITBI OCHOBHOIO AISUTHHICTIO 3aKJIaay OCBITH (T€pPMiH
BXKUTO BIIMOBIAHO A0 [1]) € nuiie TOKyMEHTaMHU Taly3eBO1 MPUHAIEKHOCTI.

VY TpagumiiftHUX MOJEINSX OCBITH HArOJOUIYIOTh Ha Mepeadi iCHyF0UnX 3HaHb 1 yMiHb YCIM
3100yBayam 0e3 ypaxyBaHHS iXHIX 1HIUBITyaJbHUX MOTPeO, iHTepeciB, ocobnuBocteil Tomro. Le
MOJKE MPHU3BOJIUTH IO TOTO, MO JesKi 3700yBavi Biq4yBarOTh HEBIAMOBIAHICTH MPOIIOHOBAHOI
HABYAJIbHOT MPOrpaMHU 1 CBOIX JKUTTEBHUX LiJIeH 4yM iHTepeciB y mpodecii maitOyTHboro. Takwmii
MIIX1T MOKE 3HU3UTH MOTHBAI[IIO O HAaBYaHHS i OOMEXUTH PO3BUTOK TBOPYOTO MHUCJIEHHS Ta
CaMOCTIMHOCTI y4yHsl (TEpMiH BXXMTO MOBOIO JI€pKaBHOTO cTaHaapry [2]).

[le onuiero mpobiaeMoI0 TpaIuLIMHUX MiAXOAIB € iXHS 3acTapulicTh y KOHTEKCTI
IIBUJIKO3MIHHMX TEXHOJIOTIH 1 moTped puHKy mpani. TpaauuiiiHa ocBiTa MOK€ HEIOCTATHBO
BpaxoBYBaTH HOBITHI TEXHOJIOT1i, IHyCTpiaJibHI IHHOBAIlli Ta 3MIHH Y BUMOT'ax 710 MpoQeciitHuxX
HaBUYOK. [le MoXe mpU3BOIUTH A0 HEBIAMOBIAHOCTI MiXk MIATOTOBKOIO 3700yBayiB i Cy4acCHUMU
peaisiMu.

Tpanuiiis B OCBITI IOXOIUTH BiJl Opi€HTallli HA BUMTENS K JPKEpesa 3HaHH, 110 0yio
aKTyaJlbHO Yy MHHYJI €MOXH. Y4HI B CHCTEMI TpaJWLIHHOI OCBITH BUCTYNAIOTh SK HpHiiMaul
iH(popMallii, 1 116 ToYacTH MPU3BOAUTH JI0 BIJICYTHOCTI y HUX aKTHBHOI MO3WII y HaBYaJIbHIN
JISUTbHOCTI. A MAacHMBHUM XapakTep y HaBYaHHI 3/100yBaya OCBITU OOMEXye MOro 3JaTHICTh 10
KPUTUYHOT'O MHUCJICHHS 1 TBOPUYOCTI.

3a3HaueHI OOMEXEHHsS  TPaJAMLIMHUX  MIAXOAIB  HIAKPECTIOITh  aKTYalbHICTb
YIPOBAPKEHHS 1HHOBALlI y Cy4YacHY OCBITY. ABTOpM MpPONOHYIOTH 1HHOBAIiMHI MiIXOAU O
OCBITHBOTO TIPOIIECY Yy 3aKjajax OCBITH, IEPEIOBCIM Y BUIIIH IIKOJI, SKI MOXYTh 3a0€3MEUNTH
a/IarnTaIlito J0 3MiH 1 CIIPUATH HE JIHUIIE BiAMOBITHOCTI aKTyaTIbHIUM BUKIIMKAM, a 3a0e3MeuyBaTi
NMOTpeOH CYCHUIbHUX 3aIUTIB y NEPCIIEKTHUBI.

Uu € iHHOBAIIfHUM CHUCTEMHMH MIAX1J, IO MPOMOHYE BIPOBAKEHHS B OCBITSHCBKY
MPAaKTUKY MDKHApPOAHOTO CTaHAapTy y cdepi ocBitu? Tak, ajke y CydacCHOMY CBITi CTaHJapTH €
HEBIJI'€MHOI0 YaCTUHOIO 3a0€3IeYeHHs IKOCTI HaBYaHHSA. MIKHapOJHI CTaHJApTHU OPIEHTYIOThH
KOJIGKTHUBU Ha YOJIi 3 KEPIBHULITBOM 31 CHIOBATH CUCTEMHY MPAIIIO 3 MiATOTOBIECHHS MPOIIECIB /10
OCHOBHOI JIISIJIbHOCTI, aHaJI3yBaHHS MOTOYHOI JIISJIbHOCTI, OCTIHHOTO MOJIIMITYBaHHS 3 OTJISAY
Ha MepCIeKTUBU OpraHizarliil.

B Vkpaini € 3aknanm BHUILOI OCBITH, SIKI MalOTh OaratopiuyHy MpPakTUKY BIPOBAHKEHHS
MDKHApPOJHHMX CTaHJAPTIB, IO CHPSMOBYIOTh KEpIBHHITBO 3a0e3MeuyBaTH SKICTb CTBOPEHUX
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MPOAYKTIB 1 HAJaHHS OCBITHIX TOCIYr Ha 3acajaxXx CHUCTEMHOI MIisJIbHOCTI, BIOCKOHAJICHHI
MPOIIeCiB, Ta HA Il OCHOBI JocsArath €GEeKTHUBHOCTI M 3aJ0BOJIEHOCTI BCIX 3aiHTEPECOBAHUX
cTopin. Vinerscs mpo Taki MiKHAPOJIHI CTaHAAPTH:

— HeumclieHHI npukiaaau BrpoBamkeHHs SO 9001:2015 "Cuctemu ynpaBiaiHHS SKICTIO.
Bumorn",

- mooauHOKI Bumangku 3acrocoByBaHHs I[SO 14001:2015 "Cuctemu €KOJIOTIHYHOTO
yopasaiaaa", ISO 50001:2018 "Cucremu eHEpreTHYHOr0 MEHEKMEHTY".

CporosHi akTyalnbHUAM JUIs 3aKJIQiB OCBITH € MiKHaponHuii cranaapt ISO 21001:2018
"VYrpaBiiHHS CUCTEMOIO OCBITHIX OpraHizaiiii. BUMOru 10 cucTemMu ynpaBJliHHS JIJIs1 HaBYaHHS
Ta HAJAaHHS OCBITHIX MOCIYr. BHyTpimmHiI Ta 30BHINIHI acmeKTH", M0 BCTAHOBIIOE BUMOTHU JI0
YIIPaBIiHHS OCBITHBOIO YCTAHOBOIO JIJIsl 3a0e3redeHHsT e()eKTUBHOTO HAaBYAHHS Ta 3aJ0BOJICHHS
notped yuHiB. Llei ctangapt momomarae ocBiTHIN opraHizailii (TEpMiH BXXUTO MOBOIO JIEPKaBHOTO
CTaHIapTy [2] SK BIAMOBITHUK TEPMiHY "3aKJIa] OCBITH'") 30CEpEIUTHCS HA 3100yBa4ax OCBITH,
BJIOCKOHAJIIOBAaTH HaBYAIBHUK TIpomec 1 3a0e3ledyBaTH CTiMKI pe3yiabTaTH [isJIBHOCTI Yy
JOBrOTPUBAJIOMY HIEPIOIi.

Bigmosigao g0 ISO 21001:2018 B Ykpaini po3po0iieHO rapMOHI30BaHUN HAI[lOHATBHUMA
craggapt JACTY 21001:2019 "Cuctemu ymnpaBiiHHS B OCBITHIX opraizamisx. Bumoru ta
HACTaHOBH IIIOJI0 3aCTOCYBaHHA" [2], IKWMif HaJa€ OCHOBY IS BUSHAYCHHS PIBHS SKOCTI OCBITHIX
MOCITYT, MPOIIECIB 1 Pe3yabTaTiB AISUIBHOCTI. 3MICT CTaHAApPTy BU3HAYA€ OCHOBHI MPHHIIMIIN
VIPaBIiHHS SKICTIO Ta yciMa MPOIECaMH, IO JOTIOMAarae JOCATTH BHCOKOTO PIBHS HaBYaHHS,
3aJI0BOJICHOCTI CTYJIEHTIB H, y MiICYMKY, pOOOTOABIIiB.

BukopucTaHHs TakuxX CTaHAAPTIB CIpHS€ CTBOPEHHIO CHUCTEMH OLIHIOBAaHHS SKOCTI,
BKJIIOUHO 13 mporecamu HaB4yaHHA. OIIHIOBaHHS pIBHA SKOCTI HaBYaHHA Oa3yeThCcs Ha
MOKa3HWKAaX, BH3HAYCHWX IMMH CTaHAapTamu. lle Moske BKIIIOYATH aHaii3 pe3yJbTaTiB
BUITYCKHUKIB, OILIIHKY SIKOCTI HAaBYaJIbHUX MaTepialiiB 1 METOJMK HABYAHHSI, a TAaKOX OIIHKY
e(eKTUBHOCTI 3ac00iB OIIHIOBaHHSA. BUKOpUCTAaHHS CTaHAAPTIB, CUCTEMA OLIHIOBAaHHS 1 Ha ITiH
OCHOBI TOCTIMHUN MOHITOPHHI € BaXKJIMBOIO CKJIQJOBOIO JJisi JOCATHEHHS BUCOKOI SKOCTI
HaBuaHHsS. BOHU CHOHYKalOTh 10 3a0e3neueHHs 00’ €KTUBHOTO OI[IHIOBaHHS U TMOKpAIEHHS
IpOIECiB 1 pe3ynbTaTiB MiSUIBHOCTI, L0 CBOEID YEPror0 CHPUSE PO3BUTKY CYYaCHOTO Ta
KOHKYPEHTOCTIPOMOKHOTO OCBITHBOTO CEPEIOBHIIIA.

OcBita € Tanmy33io JIOACHKOI JISJIBHOCTI B Y3BHYAa€HOMY PO3YMIHHI, BOJHOYAC BOHA
BIIJIUBAE Ha BCl aCMEKTH JKUTTH, 1€ ColllajbHa cdepa 3 OXOIMJICHHIM MUIbHOHIB IpOMaisiH KpaiHu
y TphOX NOKOMIHHAX. TOMY 3aiHTepecaHTiB HaJIeKHOTO (PYHKIIOHYBaHHS 3aKJ1a/IiB OCBITH Y KpaiHi
Ma€eMO YM HE BCE CYCIIBCTBO.

O3HaueHHs 3aiHTepecaHTiB (B aHIJIOMOBHIM Bepcii "stakeholder") 3ampomonoBano 11€
Po6eprom Enapmom ®pimenom (1984) [3], a [HCTHTYTOM COlliambHOI Ta €TUYHOI 3BITHOCTI
(JIonmon, 2005) ynepie po3pobieHo, a 3rogom (2015) i BMOCKOHANEHO CTaHAApPT B3aeMOMIl 13
3ainTepecoBanuMu ctopoHamu AA1000 SES (Stakeholder Engagement Standard), ne naBenena
cucTeMa B3aEMOJIl 3 BUMOTaMH J0 €JIEMEHTIB I1i€i CUCTEeMHU, HACTAaHOBH 3 YIPABJIIHHS MPOLECOM
Jiajiory 3 yciMa rpynamu BIUIUBY.

[upoke po3’siCHEHHS CYTi TEPMIHOJIOTTYHOTO OJIOKY "3aiHTepecoBaHl CTOPOHU" MO/IaHO B
Pexomenparisix 31 3BiTHOCTI GRI (Global Reporting Initiative) crocoBHO cTiiikoro (abo 4acTo
BKMBAHOTO — CTaJOro) po3BUTKY: "3aiHTepecoBaHi CTOPOHHM — OpraHizamii 4y ocoOu, Ha SKHX
3TiIHO 3 PO3YMHUMH OYIKYBaHHSIMH CYTTEBO BILTUBAIOTH JiSUTbHICTh, MPOIYKIlis Ta / a00 MOCIyru
oprasizauii, Ta Ti, yi Jii 3riIHO 3 PO3YMHUMHM OUIKYBaHHSIMU MOXKYTh BIUIMBATH HA 3JIaTHICTh
oprasizaiii yCIinuIHo peai3oByBaTH CBOI CTpaTerii il focsratu noctapieHux e [4].

BinmoBigHO A0 KOHIEMIii 3aiHTEPECOBAHWX CTOPIH MAaEMO KidbKa TPyl BIUIMBY Ha
pe3yNbTaTu AISUIBHOCTI 3aKJIaay OCBITH, SIK1 0/ipa3y 0a)kaHO PO3BECTH Yy /Bl IPYIIH, 3BaKal0uu Ha
CYTHICTb OCBITH SIK BIIKPHTOI CUCTEMH H, BIANOBIAHO, 3aKJIaJiB OCBITH SK BIJKPUTHUX CHUCTEM.
Omxe ¢GopMyIOTh JBI TPYNHU 3alHTEPECAHTIB, BUXOASUYM 13 BHYTPILIHIX 1 30BHIMIHIX 3B’S3KIB
(GYyHKI1IOHYBaHHS CUCTEMH.
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I'pyna 3ainTepecaHTiB sIK BHYTPIIIHE CEPEIOBHINE OCBITHBOI OpraHizailli Mae B CBOIH
OCHOBI1 TIpaIliBHUKIB (HAyKOBO-IIEIarOTiYHI MPAIiBHUKH, JOIMOMDKHUN MEepcoHan), 3700yBaviB
OCBITH, KEpIBHUITBO (200 aJMiHICTpallisl) YCiX PiBHIB, BIACHUKIB TOIIO.

J10 KJIaCMYHOTO MepesiKy 1HIIO1 TPYMH 3aiHTEPECOBAHUX CTOPIH BiTHOCITH: POOOTO/IABII],
MOCTa4YaIbHUKKM BXIJHUX MartepiaiiB i 3aco0iB (iX BHKOPHCTOBYIOTh Y 3A1MCHEHHI OCHOBHOI
JUSTTBHOCTI), TMAapTHEPH 3 HaJlaHHsS OCBITHIX IOCIYT, KOHKYPEHTH — IHIII 3aKjagd OCBITH 3a
npodineM HalaHHS OCBITHIX IOCIIYT, MiCLIEBI TPOMaH, OaThKU CTY/AEHTIB, Meia TOLIO.

3rigno 3i ctangaprom AA1000 SES B ocHOBY Oyab-sfKOi B3aeMOJIii i3 3aiHTEpEeCaHTaMHU
Mae OyTH MOKJIaIeHO TaKi MPUHIIUIIH:

— CYTTEBICTb — BHABICHHS ICTOTHUX IIJIeW OpraHizamii Ta NEpUIOPSIHUX TPYI
3aiHTEPECOBAHUX CTOPIH;

— TIOBHOTA — PO3yMiHHS MOTJISAAIB, MOTPEO 3aiHTEPECAHTIB 1 O4IKyBaHb HUMH PE3yJIbTaTIB
JiSTTHHOCTI OCBITHBO1 OpraHizarii;

— pearyBaHHSI — IIOCIII/JOBHE pearyBaHHS Ha BHU3HAYaJbHI MUTAHHA, IO CTOSATH IMEpe.
3alHTEPECOBAHUMH CTOPOHAMHU Ta 3aKJIa/I0M OCBITH.

Bucoka dAKicTh  OCBITM €  KIIOYOBUM  (akKTOpOM  YCHIXy JUIsl  KpaiHd,
KOHKYPEHTOCIIPOMOKHOCTI ~ HAI[IOHAIBHOI ~€KOHOMIKHM, BH3HA4a€ piBEHb CIIPOMOXKHOCTI
CYCHUIBCTBA a/laTYBaTHCs 10 HOBUX BUKJIUKIB 1 3a0e3neuyBaTy 30a1aHCOBaHUM H0ro pO3BUTOK.
JIOIIBHUM y BU3HAYEHHI CTpaTerii MisTIbHOCTI 3aKiagy OCBITH BIAMOBIAHO JO CYCIUTBHUX
3aMUTiB MOKE OYTH MPOCIIEKTUBHUM MiJX1J, KOJU Y BUPOOJIECHHI MEXaHI3MIB JOCATHEHHS IIiJIei
3aCTOCOBYIOTh TEPEXiJ BiJl TMPOTHO3HUX JaHUX 10 TUIAHOBUX IMOKA3HUKIB MisIIBHOCTI, TOOTO
PO3BUTOK CUCTEMH PO3IJIAAAIOTH HE BiJ] CTAaHY Cy4acHOI'O J0 CTaHy MaOyTHBOTO, @ Y 3BOPOTHIH
MOCTIIOBHOCTI — BiJl TOKAa3HUKIB MAalOYTHBOTO CTaHy CHCTEMH JI0 BH3HAYCHHS NapaMeTpiB, 10
3a0e3neyaTh MOCIiI0BHY TUHAMIKY, €(DEeKTHUBHICTH 1 pe3yJIbTaTUBHICTb.

Opniero 3 KIIOYOBUX (PYHKIINH cydyacHOi OCBITH € (pOpMYBaHHS MOpAIbHHUX I[IHHOCTEH Y
MOJIOJIOTO TIOKOJIIHHS Ta CIpPHSIHHS CTaHOBJICHHIO FapMOHIMHOIO CYCIHIJIbCTBA, AK€ Cy4yacHe
CYCHUIBCTBO BHMAara€ He JIMIIE TEXHIYHMX 3HaHb 1 mpodeciiHOoi KOMIETEHTHOCTI, a me M
PO3BUHYTUX MOpAIbHHUX SKOCTeH. moauHu [loHATTS "MoOpanbHI IIHHOCTI" OXOIUTIOE B €001
KOMIUIEKC MOHSTh, [0 BU3HAYAIOTh €TUYHI HOPMH, PENITiiiHI epeKOHaHHs, KyJIbTypHI 3acajH 1
MIPUHIUIIH, SKI KEPYIOTh MIOBEIIHKOIO Ta B3a€EMOJII€I0 OCOOMCTOCTI 31 CBITOM HaBKOJIO.

CydacHa mnapagurmMa OpIEHTYE OCBITY Ha (OpMyBaHHS IIHHICHOTO CHPUUHSATTS
pEeabHOCTI, OCBiTa MOBMHHA HAJaBaTH MOJIOMAIN JIOJAMHI MOKJIMBICTh PO3YMITH €THYHI AUIIEMH,
npuiiMaty OOrpYHTOBaH1 pILMIEHHS Y CHUTYyallisfiX, L0 BHMMAararmoTh BHOOpPY MK IIpaBOM 1
00oB’si3k0oM. Hamriit kpaini moTpiOHI MOpajbHO CBIIOMI I'pPOMaJsiHU, aKTHBHI I'POMAISHM, 3
JAEPCHKOIO MO3ULIETO.

OnHi€ro 3 ToOBHUX (DYHKIIIM OCBITHIX 1HCTUTYIIIHM € BUXOBaHHS MalOyTHIX JiJepiB, SKi
Morym O OpraHi3oBYBaTH, BECTH 32 COOOIO i MPOTPECUBHO BIUIMBATH HA KOJEKTUB, YXBAJTIOBATH
BaXXJIUBI pILIEHHs, OpaTu BIAMOBIAAIBHICTD 3a CIPaBY, AISIIbHICTD TOLO. AKTYalIbHUM JIOTETIEP €
PO3pO0IIEHHS KYpCIB 3 JaJIEKOTJITHOTO JIIEPCTBA, TPEHIHT1B 3 KOMYHIKAI[IHHUX HAaBUYOK 1 BIIpaB
JUI PO3BUTKY CIIBIIpaLll B KOMaH/I.

OCBIiTHI IHCTHTYLI{, CTBOPIOIOYM aKTHBHE JJISi MPOJYKTUBHOI JiSUIBHOCTI CEpEeIOBHILE,

HaJal0Th MOXJIMBICTH 3100yBayaM OCBITH, 30KpeMa CTY/I€HTaM Yy BUIIIH IIKOJI1, peani3oByBaTu
CBOI 171e1, 3aTy4aTy 0 NPaKTHYHOI pOOOTH HaJ IHHOBALIHHUMHU ITPOEKTAMH, JI€ € MOKIIUBICTh
MOJIOJIl PO3BUBATH CBOI1 JIJAEPChKI W 1HHOBaIliWHI 3M10HOCTI. Taka aKkTUBHICTH MOXE OyTH
JIOCSITHEHA 1 4epe3 Oprasizallito JIeKI[iii, ceMiHapiB, MaiicTep-KiaciB 3 BIJOMUMH JijepamMu i
IHHOBaTOpamH, 1 y CIiBIpalli 3 TANPUEMCTBAMH, CTBOPEHHI CTapTamiB ad0 TOCIITHUIIBKUX IPYII.

Taka HaBuanbHa MiJrOTOBKA, O€3yMOBHO, CIPHUSITHME PO3BUTKY OCOOMCTOCTI Y pOJIi
JiaepiB, GoOpMyBaHHIO YIEBHEHOCTI y BJIACHHUX 3/1I0HOCTSIX, TOTOBHOCTI MPHUHMAaTH BUKIUKA
CYYacHOCTI 1 mposiBaM HaOyTHX SKOCTeH y MailOyTHbOMY.
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BUCHOBKHA

OTxe, AKICTh OCBITH SIK NpiopuTeT (PYHKIIOHYBaHHS 3aKJIJiB 1 YCTAaHOB PI3HS PIBHS €
HEBIJ'€MHOI0 YaCTUHOKIO CYYaCHOTO PO3BHTKY CYCHUIbCTBA, Yy 3a0e3MeueHHi NaliTpu Bif
€KOHOMIYHOTO 100po0yTY 10 (hopMyBaHHS INIO0ATBHUX MIHHOCTEH CYCIIBCTBA.

3a0e3neueHHs] HAJIEXKHOI SKOCTI OCBITM BHMAara€ CTBOPEHHS CHCTEMH OIIIHOYHHUX
IHCTpYMEHTIB 1 MOCTIMHOTO MOHITOPHMHTY B3a€EMOIOB’s3aHUX MporeciB. OJHUM 13 KepiBHUX
IHCTpYMEHTIB MOXe cTaTH HarioHaapHui ctangapt JJCTY 21001:2019 (ISO 21001:2018, IDT).,
YIPOBA/KEHHS SIKOTO CIPUATHME BYACHOMY BHSIBIICHHIO HEJIOJIKIB, BIOCKOHAJIICHHIO TiAXO/IB 1
3a0e3neueHHI0 CTa0lTbHOrO OKPAIEHHS MPOIECY HABYAHHSI, HAJIG)KHOMY BUKOHYBaHHI OCBITHIX
TIOCITYT.

[Tormnsn Ha OCBITY SIK CUCTEMY IIPOIIOHY€E BPaXOBYBATH IHTEPECH BCIX YUaCHUKIB B3a€EMOI1
y CTBOpPEHHI OCBITHBOTO MPOAYKTY, & MPOCIICKTUBHUN — BCTAHOBJIFOBATH JOCSDKHI JIJISL 3aKJIaJIiB
OCBITH II1JIi Uepe3 peTeIbHE ONpalfOBaHHs apaMeTpiB Ha "Bxoai" 10 MailOyTHBOTO.

OxpeciieHe CTaHe MOXKIIUBUM Y 3a0€311eYeHHI TOTOBHOCTI BUITYCKHHUKIB [0 BUKOPUCTAHHSI
CYy4acHUX TEXHOJIOTiH, 10 PO3YMIHHS ¥ aHami3y CKIaJHUX CYCHUIBHHUX MPOOJIeM, JIiAEPChKUX
MO3MIIKA y PO3B’sA3yBaHHI CKIAQAHUX TpodeciiiHuX 3aBJaHb, PO3BUTKY KPUTUYHOTO W
IHHOBAI[ITHOT'O MUCJICHHSI.

3Bakaroud Ha 0araTOACHEeKTHICTh 3a3HAYCHOI MPOOJEMATUKH, TMOJAHHKA OMHC HE €
3aBepmieHO0  (GopmMor0 1 moTpedye  JETali30BaHOI  XapaKTEpUCTHKH,  HANPHUKIA,
B3a€EMOTIOB’SI3aHUX TPOIIECIB MTOTOYHOI AISUTBHOCTI OCBITHIX OpraHi3ariii — MOBOK Mi>KHApOHOTO
CTaHIapTy, a00 Ha y3BHYA€HOMY PiBHI — MPOIECIB HABYAHHS SIK OCHOBHOI JisITHOCTI 3aKJIaJliB
OCBITH.
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VEHICLES AND AIR POLLUTION DEPENDING ON FUEL
CONSUMPTION

Abstract: Car pollutants cause immediate and long-term effects on the environment. Car exhausts
a wide range of gases and solid matter, causing global warming, acid rain, and harming the environment
and human health. Engine noise and fuel spills also cause pollution. Cars, trucks and other forms of
transportation are the single largest contributor to air pollution, but car owners can reduce their vehicle's
effects on the environment.

Anomauin: AemomoobinbHi 3a0pYOHI08AUT CIPULUHSIOMb HE2AUHUL | 00820CMPOKOSUIL 6NIIUE HA
HABKOIUWHE cepedosuuge. ABMOMOOINL GUKUOAE WUPOKUL CHEKMp 2a3i8 1 MEepoux peyosum, ujo
CNPUYUHAE 2100abHe NOMENNIHHA, KUCIOMHI 00Wi ma 3a804€ WKOOU HABKOTUUHbOMY Cepedosuuy ma
300po6 10 modunu. [llym 0sucyHa ma posiue naiuea maKoxiC CNpuduHaoms 3a0pyoHents. Aemomooiii,
BAHMAICIBKU MA THWLI 8UOU MPAHCNOPMY € HAUOITLUUM OdHCePeNoM 3a0pyOHeHHs NOGIMPs, alle GACHUKU
a8momo0iNie MONCYMb 3MEHWUMU 6NIUE C8020 ABMOMODINA HA HABKOTUUHE Cepedosule.

1. Introduction

With more and more of the world’s population living in cities, we need to get urban transport right.
That means making sure that people and goods can move around easily and cheaply. It also means
ensuring that city transport systems don’t damage people’s health, as diesel and to a lesser extent
petrol. Decreasing vehicle emissions while maintaining or improving commuter journeys is a
complex challenge and decisions made today about our transport systems will influence
generations to come.

The ambition to switch to electric vehicles is a signal for real change and is the direction we need
to go, despite the associated upheaval and challenges in the form of extending battery range and
life, ensuring adequate and conveniently positioned charging stations, generating enough clean
electricity and overcoming the general lack of knowledge about the cost and convenience of
owning an electric vehicle.

The principal air-quality pollutant emissions from petrol, diesel, and alternative-fuel engines are
carbon monoxide, oxides of nitrogen, un-burnt hydrocarbons and particulate matter. It is emissions
of these pollutants that are regulated by the Euro emissions standards. Modern cars, if kept in good
condition, produce only quite small quantities of the air quality pollutants, but the emissions from
large numbers of cars add to a significant air quality problem. Carbon monoxide, oxides of
nitrogen, and un-burnt hydrocarbons are gases, and are generally invisible. Particulate matter is
usually invisible although under certain operating conditions diesel engines will produce visible
particles, appearing as smoke. Petrol engines will also produce visible particles if they are burning
engine oil or running “rich”, for example, following a cold start. Fine particles can also be
produced by tyre and brake wear. Pollutant emission levels depend more on vehicle technology
and the state of maintenance of the vehicle.

2. Cars and air pollution

Unlike emissions of CO2, emission of air quality pollutants are less dependent on fuel
consumption. Other factors, such as driving style, driving conditions and ambient temperature also
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affect them. However, as a starting point, all new passenger cars must meet minimum EU
emissions standards.

The effects of these exhaust gases are described in more detail below :

e CO - Carbon monoxide reduces the blood’s oxygen-carrying capacity which can reduce the
availability of oxygen to key organs. Extreme levels of exposure, such as might occur due to
blocked flues in domestic boilers, can be fatal. At lower concentrations CO may pose a health
risk, particularly to those suffering from heart disease.

e NOx - Oxides of nitrogen include nitrogen dioxide (NO2) and nitrogen oxide (NO): NO reacts
in the atmosphere to form nitrogen dioxide (NO2) which can have adverse effects on health,
particularly among people with respiratory illness. High levels of exposure have been linked
with increased hospital admissions due to respiratory problems, while long-term exposure may
affect lung function and increase the response to allergens in sensitive people.

e Particulate matter (PM) - Fine particles have an adverse effect on human health, particularly
among those with existing respiratory disorders. Particulate matter is associated with
respiratory and cardiovascular problem. 29,000 deaths a year in the UK are attributable to fine
particulate pollution. NOx also contributes to smog formation, and acid rain, can damage
vegetation, contributes to ground-level ozone formation and can react in the atmosphere to form
fine particles (‘secondary particles’).

e HC - Hydrocarbons contribute to ground-level ozone formation leading to risk of damage to
the human respiratory system. Some kinds of hydrocarbons, in addition, are both carcinogenic
and indirect greenhouse gases.

The European Union Ambient Air Quality Directive sets maximum permissible levels for roadside

concentrations of pollutants thought to be harmful to human health and the environment,. The
government is committed to meeting those standards in as short as time as possible. Achieving the
air quality standards for nitrogen dioxide and fine particles presents the greatest challenge,
especially in urban areas.

Emissions of these air quality pollutants from road vehicles have been reduced by improving the
quality of fuels and by setting increasingly stringent emission limits for new vehicles. As an
example, it would take 50 new cars to produce the same quantity of air quality pollutant emissions
per kilometre as a vehicle made in 1970. Over the last twenty years increasingly stringent emission
limits have been set at a European level, starting with the "Eurol1™ limits in 1993. From September
2015 all new cars currently have to meet the Euro 6 standard. Since 1% January 2011 all models
sold have had to meet the Euro 5 standard.

3. Air quality trends and vehicles

Despite increasing use of motor vehicles, their emissions have been dropping since 1990. EPA’s
air monitoring stations have found nitrogen dioxide (NO2) and carbon monoxide (CO) levels have
been steadily reducing since monitoring began. The number of summer smog days in USA has
decreased from 18 events per year down to about one event every two years.

Furthermore, with the introduction of unleaded petrol the amount of airborne lead has decreased
so much EPA stopped monitoring for this pollutant in 2005.

Some aspects of motor vehicle emissions are expected to increase over time — these include
particles from road dust, brake wear and tyre wear. These emissions increase directly with traffic
volume. Fortunately these are a relatively minor source of particles in air.

Although there have been major improvements over the last 30 years, motor vehicles are still a
significant source of air pollution. You can help reduce pollution from your vehicle, and make a
difference to air quality.

Scientists use sophisticated instruments to measure concentrations of harmful substances in the
air, but it’s tough to say exactly what percentage of air pollution comes from cars. This makes
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sense, because many other human activities contribute to air pollution as well. In fact, the
production of electricity by coal-fired power plants and other sources can cause more pollution
than most cars. If that wasn't enough, we pollute the air when we heat our homes and public
buildings with fuels other than electricity -- just as we do when we drive our cars. Even people
who don’t drive add to pollution when they buy goods and services that involve fuel when they're
made or delivered.

Although the U.S. Environmental Protection Agency (EPA) declared cars "mobile sources™ of
pollution, they aren’t the only culprits. Big trucks, bulldozers, ships and boats, trains and even
snowblowers pollute the air.

According to the EPA, motor vehicles collectively cause 75 percent of carbon monoxide pollution
in the U.S. The Environmental Defense Fund (EDF) estimates that on-road vehicles cause one-
third of the air pollution that produces smog in the U.S., and transportation causes 27 percent of
greenhouse gas emissions. The U.S. has 30 percent of the world's automobiles, yet it contributes
about half of the world's emissions from cars.

The United States was long considered the world’s biggest polluter in terms of carbon dioxide and
other greenhouses gases, but by 2008, the United Nations had reported that China had moved into
the top spot.

The percentage of air pollution caused by cars is higher in urban areas and higher still near major
highways.

Fortunately, better fuels and new technologies in cars help. The U.S. government has imposed
tougher emissions standards, and consumers want better efficiency. According to the EPA, today’s
cars emit 75 to 90 percent less pollution per mile driven than cars made in 1970 did. Hybrid cars,
electric cars and alternative fuels will continue to help, but the sheer number of people -- and cars
-- on the roads offset those improvements.

4. Regulating motor vehicle emissions

EPA and the Department of Environment and Primary Industries (now the Department of
Environment, Land, Water and Planning) have recently reviewed the Environment Protection
(Vehicle Emissions) Regulations 2003, which have been replaced with the Environment
Protection (Vehicle Emissions) Requlations 2013.

The Regulations aim to minimise the negative impacts on Victorians and the environment of air
and noise emissions from motor vehicles and the release of petrol vapours relating to the
production of petrol.

Sales of diesel-powered cars fell dramatically last year, declining more than 17% compared with
2016.

People within the industry blame anti-diesel rhetoric from the government, local authorities and
clean air campaigners for eroding consumer confidence.

They insist that modern diesel engines are actually very clean and the health risks have been
overstated.

They also say that they can play a vital role in helping to cut carbon dioxide emissions, in order to
meet climate change targets.

So have modern diesels just been getting a bad press, or do they represent a serious health hazard
n

The reality is not as black and white as you might think. It's true that some diesel engines produce
fewer toxic emissions than some petrol engines, but by and large petrol remains the cleaner option.
Although both petrol and diesel engines convert chemical energy into mechanical power by
burning fuel, they do so in different ways.

A diesel engine should, in principle, use less fuel and produce less carbon dioxide than a petrol
engine with the same power output.
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However, this superior efficiency comes at a price. Diesel engines produce higher levels of

particulates, microscopic bits of soot left over from the combustion process.

1. A car emits carbon monoxide when the carbon in fuel doesn't burn completely.

2. A car's exhaust emits hydrocarbons, a toxic compound of hydrogen and carbon.

3. When fuel burns, nitrogen and oxygen react with each other and form nitrogen oxides (NOXx).

4. Particulate matter - small particles of foreign substances -- in the air contribute to atmospheric
haze and can damage people’s lungs.

5. Pollutants from cars contribute to various types of air pollution. When hydrocarbons and NOx
combine in sunlight, they produce ozone. High in the atmosphere, ozone protects us from the
sun’s ultraviolet rays. When holes in the atmosphere's ozone layer allows ozone to come closer
to Earth, it contributes to smog and causes respiratory problems.

Air pollutants emitted from cars are believed to cause cancer and contribute to such problems as

asthma, heart disease, birth defects and eye irritation.

Emissions from cars increase the levels of carbon dioxide and other greenhouse gases in the

atmosphere. At normal levels, greenhouse gases keep some of the sun’s heat in the atmosphere

and help warm Earth. That said, many scientists believe that burning fossil fuels such as gasoline
causes greenhouse gas levels to spike, leading to global warming.

Motor vehicles are the major source of urban air pollution. In USA in 2006, motor vehicle

emissions contributed the following levels of pollutants to the overall air quality:

v' 72 per cent of all carbon monoxide (CO) emissions,

v" 70 per cent of all nitrogen oxides (NOx) emissions,

v' 28 per cent of all volatile organic compounds (VOC) emissions,

v" 31 per cent of all emissions of particles smaller than 2.5 microns (PM2.5),

v' 27 per cent of all emissions of particles smaller than 10 microns (PM10),

v" 6 per cent of all sulfur dioxide (SO2) emissions.

Nitrogen oxides (NOx) and volatile organic compounds (VOCs) can combine to

form ozone (summer smog).

Particle emissions can build up in the air to form autumn/winter smog in the cooler months. Both

diesel and petrol vehicles emit particles into the air.

5. Particulate air filters in vehicles

The greatest danger lies with the smallest, so-called “ultrafine” particles, according to Dr Matthew
Loxham, a research fellow in air pollution toxicology at the University of Southampton.

"They get so deep into the lungs, they get to the surfaces where oxygen enters our blood, and the
particles themselves almost certainly can enter the blood," he says.

"They can cause increased stroke rates and increase heart attacks in people who are most
susceptible, who have underlying health conditions".

However, modern diesels actually emit very few particulates - because they are equipped with
special filters.

According to Emissions Analytics chief executive Nick Molden these systems work very well.
His company carries out its own real-world emissions testing - as opposed to the tests used by
manufacturers to certify their new vehicles, which until recently were exclusively laboratory-
based.

"Modern diesels essentially do not have a particulates problem," he says. "The filters clean up 99%
of the particles. So long as they are not tampered with, they are very effective”.

But diesels also produce nitrogen oxides, or NOx - and how they deal with those is also very
important. Long term exposure to nitrogen dioxide in particular can decrease lung function,
increase the risk of respiratory conditions and exacerbate allergic reactions.

In 2013, transportation contributed more than half of the carbon monoxide and nitrogen oxides,
and almost a quarter of the hydrocarbons emitted into our air.
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This air pollution carries significant risks for human health and the environment. Through clean
vehicle and fuel technologies, we can significantly reduce air pollution from our cars and trucks,
while cutting projected U.S. oil use in half within the next 20 years.

Nearly one half of all Americans — an estimated 150 million — live in areas that don’t meet federal
air quality standards. Passenger vehicles and heavy-duty trucks are the main sources of this
pollution, which includes ozone, particulate matter, and other smog-forming emissions.

The health risks of air pollution are extremely serious. Poor air quality increases respiratory
ailments like asthma and bronchitis, heightens the risk of life-threatening conditions like cancer,
and burdens our health care system with substantial medical costs. Particulate matter is
singlehandedly responsible for up to 30,000 premature deaths each year.

Passenger vehicles are a major pollution contributor, producing significant amounts of nitrogen
oxides, carbon monoxide, and other pollution. In 2013, transportation contributed more than half
of the carbon monoxide and nitrogen oxides, and almost a quarter of the hydrocarbons emitted into
our air.

Effective technologies do exist that are capable of drastically reducing NOx output. In addition,
the current European emissions standard, Euro 6, sets strict limits on how much can be produced.
Euro 6 has applied to all new cars sold since September 2015. The legal limit on NOx from diesel
engines was halved compared with the previous standard, Euro 5.

The Society of Motor Manufacturers and Traders says the latest diesels are "broadly on a par" with
their petrol equivalents in terms of their impact on air quality.

6. Road testing for NOx

For a start, cars often produce more NOx when driven on the road than they do when tested in the

laboratory, and some models turn out to be much dirtier than others.

The worst performers, it says, emit up to 15 times the laboratory limits when used in "real-world"

conditions. Others produce no extra at all.

The real-world emissions of petrol engines also vary widely, however. So while Emissions

Analytics's research suggests that petrol cars remain on average cleaner than diesels, there is a

degree of overlap.

It's fair to say, then, that some diesel models do compare favourably with their petrol equivalents,

but they are currently in a minority.

However, the introduction of mandatory on-road emissions testing for new models in the EU,

which came into force in September, should start to bring down emissions levels overall.

Meanwhile, manufacturers are also trying to make petrol engines more efficient and economical -

using so-called "direct injection™ technology.

But that improvement comes at a price. It can mean they produce much higher levels of

particulates.

So there is a risk petrol engines could actually become dirtier.

90% of pollution from the vehicle fleet. The scientists made on-the-spot measurements of 100,000

vehicles as they drove past air-sampling probes (including a for the first time a proton transfer

reaction time-of-flight mass spectrometer; it provided the time resolution required for the plume

capture technique used in the study) on College Street, one of Toronto’s many major roadways.

The bottom 25% of the vehicles studied emitted:

v" 95% of black carbon (or “soot™),

v" 93% of carbon monoxide,

v’ 76% of volatile organic compounds such as benzene, toluene, ethylbenzene and xylenes, some
of which are known-carcinogens.

This means that just by targeting these dirty old clunkers, badly tuned rust-buckets, and street

racers, we could make a significant impact on air quality, especially in urban areas where the

density of vehicles gets high enough for pollutant concentrations to reach dangerous levels.
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7. Conclusion

Air is essential for life but polluted air can kill. In spite of the existing legislation, air pollution
remains one of the major environmental problems in Europe and USA. In order to protect its
citizens and its environment, Europe needs strict and enforced air pollution legislation. Sector-
specific legislation, such as for road vehicles (cars, vans and trucks), diesel machinery
(construction machinery, inland water vessels and locomotives) and seagoing ships, is key to
achieving clean air in Europe. The EU and USA urgently needs to tighten and improve
enforcement of its road, diesel machine and ship emissions legislation. The EU and USA has long
been a global force for cleaner transport. As a first mover, its standards have not only benefited
citizens but given European industry a huge advantage by setting examples in transport regulation
that are often replicated by emerging markets. Recently, there have been moves to slow down or
stop this trend — through trade deals like TTIP and CETA as well as EU and USA initiatives such
as ‘REFIT’ and the Better Regulation agenda. This campaign aims to retain and, where possible,
improve Europe’s ability, and willingness, to legislate for the common good in general, and for
more sustainable transport in particular.
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NEW PROCESS SYNTHESIS ONE-POT
TETRAETHYLTHIURAM MONOSULFIDE (TETYS)

Abstract: A simple and efficient one-pot synthesis was developed for the preparation of
tetraethylthiurammonosulfide (TETS) from diethylamine, carbon disulfide, potassium cyanide and
ammonium chloride catalyst, using the isopropanol/water azeotrope as solvent. The isopropanol/water
reaction medium is recycled after product removal. Namely, in the first phase of the reaction, the amine
salt of diethyldithiocarbamic acid is formed, from which tetraethylthiuram disulfide (TETD) is obtained by
oxidation with hydrogen peroxide. In the second phase of the reaction, sulfur is eliminated from the
disulfide bond of TETD with the help of potassium cyanide in the presence of ammonium chloride, whereby
TETS is formed with the separation of potassium isothiocyanate. The resulting suspension is filtered, the
cake is washed with water and dried in order to obtain the TETS product, and the filtrate, after distillation
and separation of potassium isothiocyanate, is used for the next synthesis reaction. Significant features of
this protocol are: simplicity of operation, mild reaction conditions, solvent recycling and high product
yields, as well as applicability to industrial production level. In order to define the mechanism of the TETS
synthesis reaction starting from TETD by eliminating sulfur from the S-S bond, the results of the used
nucleophiles (thiophiles) and the defined structure of intermediates and reaction products are presented.

Anomauin: Po3pobneno npocmuii ma egexmueHull 0OHOPEaKmopHull cunmes OJisi OMPUMAHHSL
mempaemuamiypamonocyio@ioy (TETC) 3 Odiemunaminy, cipxogyeieyio, yianioy Kauilo ma Xaopuoy
AMOHII0 3 BUKOPUCMAHMAM d3€0MPONnYy I30MpOnanon/éooa sk posyunHux. Peaxyitine cepedosuue
i30nponanon/eo0a peyupkynioc nicii eudaneHus npodykmy. A came, na nepwiti ¢haszi peaxyii
VMBOPIOEMbCA AMIHHA CLlb Olemunoumiokapoaminoeoi Kuciomu, 3 aKoi OKUCHEHHAM NePeKucom B00HIO
ompumyroms mempaemuamiypamoucynoio (TET/]). V opyeii ¢aszi peaxyii cipka siowenmoemscsi 6i0
oucyrv@ionoeo 36’a3xy TET/] 3a donomoeor yianioy xanio 8 Rpucymnocmi Xaiopudy amoHito, npu ybomy
ymeopiroemvca TETC 3 eudinenuam izomioyianama xanito. Ompumany cycneusiio @inbmpyioms, ocao
NPOMUBAIOMY 800010 i BUCYWYIomsb 015 ompumanns npooykmy TETS, a ¢inempam nicia nepeconxu i
8i00iNeHHs [30mioyiaHama Kauilo BUKOPUCMOBYIOMb OJisl HACMYNHOI peakyii cunme3sy. Baowcnueumu
0COOIUBOCAMU YbO2O NPOTNOKOLY €: NPOCMOMA POOOMU, M AKI YMOBU peakryii, peyupKyiayis pO3HUHHUKA
Ma UCOKI GUXO0U NPOOYKMY, A MAKONHC 3ACMOCOSHICIb 00 PiGHA NPOMUCTI08020 8upodbHuymea. /[na moeo,
wob suznawumu mexarnizm peaxyii cunmesy TETS, nouunarouu 3 TETD wiisixom ycynenns cipxu 6io 36 's3xy
S-S, nasedeno pesyrvmamu sukopucmarux Hykieo@inie (mioginie) ma eusHauery CmpyKmypy RPOMINCHUX
CnoyK i npoOyKmie peaxyii.

1. Introduction

TETS is an active vulcanization accelerator for natural, butadiene-styrene and butadiene-
nitrile rubbers. It gives the compound good resistance to aging and low-set compression, and can
be used for white and colored tires [1]. TETS is also used as a fungicidally active compound [2],
in the synthesis of aryl-dithiocarbamates in the reaction with aryl boronic acid in the presence of
copper as a catalyst [3], in the synthesis of diaryl sulfides (symmetric thioethers) by reaction with
iodobenzenes and phenylboronic acid [4]. In previous research TETS was obtained by the reaction
of diethylthiocarbamoyl chloride and the corresponding alkaline salt of diethyldithiocarbamic acid
[5]. The reaction takes place by first obtaining diethylthiocarbamoy! chloride [6] from TETD by
chlorination, which is isolated, and then reacts with sodium diethyldithiocarbamate according to
the reaction Fig. 1.
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Fig. 1: Synthesis of TETS by reaction of the sodium salt of diethyldithiocarbamic acid with
diethylthiocarbamoyl chloride

The synthesis of the initial tetraethyl thiuram disulfide takes place practically in two phases:
namely, in the first phase, the reaction between carbon disulfide and diethylamine, and in the
second phase, the oxidation of the obtained diethylamine salt of dithiocarbamic acid using an
oxidizing agent [7]. Most thiuram disulfides have been synthesized starting from secondary alkyl-
and aryl amines, carbon disulfide and sodium hydroxide [8], or ammonium hydroxide [9], using
various oxidizing agents in the presence of catalysts and various organic solvents. The synthesis
of TETS takes place in industrial conditions by the reaction of cyanide and TETD in an acidic
environment [10], or by the action of gaseous hydrogen cyanide on TETD in the presence of
ammonium hydroxide [11]. TETS is produced in the reaction of the sodium salt of
diethyldithiocarbamic acid with phosgene [12] according to the following reaction in Fig. 2.

S o] S 8}
\N)J\éNaJr . C)LQ . \TJKS)J\CI +  Nacl

o | s s
~ )L/\%Jr Na'S. NGO T \TJKS)J\T/J' NaCl *+ COS

Fig. 2: Synthesis of TETS by reaction of the sodium salt of diethyldithiocarbamic acid with
phosgene

The synthesis reaction is performed by reacting a 45% solution of sodium
diethyldithiocarbamate with phosgene, which was previously mixed with air in a ratio of 10:1. The
temperature at which the reaction takes place is kept constant at 60 °C. The synthesis of TETM
can be performed by the reaction of halogenocyanide and alkaline diethyldithiocarbamate [13],
according to the reaction Fig. 3.

S N
7 2
\T Sng + Br—ON ——=

S

SCN * NaBr

s | N N
i S e e

| | | |
242



2023 MODERN EDUCATION - ACCESSIBILITY, QUALITY, RECOGNITION 2023

Fig. 3: Synthesis of TETS by reaction of reaction of halogenocyanide and alkaline
diethyldithiocarbamate

The reaction is carried out in an alcoholic environment at a temperature of 40 to 50 °C, and
instead of cyanide bromine, it is recommended to use iodide. In the reaction of secondary amines
and thiocarbamoyl halides with carbon disulfide, thiurammonosulfides are obtained [14],
according to the reaction Fig. 4.

S S S

T )J\
R -HCl )k )k
N + C82 + Cl N/ 4 EE— RW\ - /R4

R | | |
Rj R, R
Fig. 4: Synthesis of TETS by reaction of reaction of secondary amines and thiocarbamoyl
chloride with carbon disulfide

where in: R=H, saturated, unsaturated, aliphatic or cyclic hydrocarbon residue with 1-7
carbon atoms,

R?, R3, R*=the same or different saturated or unsaturated aliphatic or cyclic hydrocarbon
residues with 1-7 C-atoms.

The synthesis reaction is carried out in an organic solvent (benzene) and in a small excess of
amine at a temperature of 50 °C.

TETD can be obtained by oxidation of dithiocarbamates in high yield using NaHCOs3 for pH
regulation of the reaction medium to be in the range from 8 to 9.5. A comparison was made using
CO: as a regulator of the reaction environment, where good yields and selectivity of the reaction
were achieved [15]. However, from the aspect of the simplicity of the synthesis process, and
especially in the industrial conditions of TETM production, this synthesis route requires the
separation of TETD and a subsequent reaction that eliminates sulfur. For these reasons, our
research is aimed at performing a one-pot reaction using the cyanide ion on the obtained TETD in
the first stage of the reaction.

This manuscript presents a procedure for the one-pot synthesis of TETS from diethylamine,
carbon disulfide, hydrogen peroxide, and most effective nucleophile potassium cyanide in an
isopropanol/water azeotrope (87.7%-12.3%) as a solvent. The solvents mixture was recycled after
synthesis. The possibilities of the reaction of eliminating sulfur from the S-S bond in TETD using
different nucleophiles (CN°, MeO-, EtO", NH2", J)) in order to obtain TETS were also examined,
which is important from the aspect that certainly some characteristics of the nucleophile
(polarizability, basicity, nucleophilicity, etc.) can decisively affect the outcome of the reaction.
The mechanism of these reactions was also studied taking into account the results obtained by the
isolation procedures of intermediates in TETS syntheses. The reaction mechanism of the synthesis
of TETM by the elimination of sulfur from the disulfide bond of TETD by cyanide ion was defined
and trial production was carried out under industrial conditions.

2. Experimental part

In the experimental part, the procedure for the synthesis of TETS by one pot by oxidation of
the amine salt of diethyldithiocarbamic acid and subsequent reaction of cyanide in the presence of
an ammonium chloride catalyst is described. Also, the procedure for the synthesis of TETS by the
reaction of cyanide in the presence of ammonium chloride with TETD, obtained by oxidation of
the amine salt of diethyldithiocarbamine with hydrogen peroxide, is described [7]. Experiments
were conducted to test the possibility of TETS synthesis by nucleophilic (thiophilic) heterolysis of
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the persulfide bond and elimination of sulfur from TETD using the following nucleophiles:
methoxide (CHSO’), ethoxide (C2 I-!) O), iodide (37), and amide ( NI-;‘) ion.

2.1. Laboratory procedure for the synthesis of TETS in one pot reaction

In a three necked round bottom flask, 5000 cm?, equipped with addition funnel, thermometer
and mechanical mixer, was added 1500 cm? of an azeotropic mixture of isopropyl alcohol-water
(87.7%-12.3%) and 434.6 cm® (4.16 mol) of 99.0% diethyl amine, which leads to increases the pH
to 9.5. After starting the stirrer, 256.4 cm? (4.16 mol) of 98.0% carbon disulfide was added from
a dropping funnel over 0.5 h while maintaining the temperature in the range of 28-35°C, provided
by circulating cooling water. At the end of the reaction, the pH of the reaction mixture was 6.5. At
this point, 536.2 cm?® of a 13.2% hydrogen peroxide solution, prepared by diluting 178.6 cm® (2.08
mol) of 35.0% hydrogen peroxide with 406.5 cm® of an isopropyl alcohol-water azeotropic
mixture (87.7 %-12.3%), was cautiously added using a dropping funnel for 0.5 h at 35-40 °C. As
soon as the reaction took place, the reaction mixture turned yellowish due to the production of
suspended TETD particles. The end of the reaction was tested by sampling the reaction mixture,
filtering and adding a few drops of copper(ll) sulfate solution to the filtrate. In the case of
appearance of a black precipitate, which indicates that unreacted dithiocarbamate is still present
and the reaction has continued [16, 17], the additional portion of hydrogen peroxide was added
until a clear solution was obtained.

Immediatley, at the end of the first phase, 231.11 g (4.16 mol) of ammonium chloride and
20% aqueous solution of potassium cyanide (4.16 mol) are added to the suspension of the obtained
TETD, with intensive stirring. The reaction is carried out by adding the entire amount of potassium
cyanide over two hours, and then continuing with stirring for another hour while maintaining the
reaction temperature at 50 °C. After the end of the reaction, the reaction mixture is filtered on a
Bichner funnel (the filtrate is used for the next reaction of TETS synthesis), the filter cake is
washed with water (to attain negative reaction to SCN- ion), the crystals are dried in a vacuum
dryer at 60 °C (2000 Pa) until the moisture content was below 0.5%. The obtained raw product
was recrystallized from a suitable solvent (benzene, dichloroethane, chloroform or absolute
alcohol). The yield of pure product was 95.60%, melting temperature 70-72 °C, purity: 99.0%.
Purity was determined according to the literature method based on determination of residual dithio
compounds by performing their destruction in sulfuric acid and the absorption of produced carbon
disulfide in a solution of potassium hydroxide - alcohol [18].

2.2. Laboratory procedure for the synthesis of TETS from TETD

Laboratory experiments on the synthesis of TETS by nucleophilic (thiophilic) heterolysis of
the persulfide bond and elimination of sulfur from TETD [7] were presented.

2.2.1. Synthesis of TETS from TETD using Cyanide lon

In a 250 cm?® three-necked flask equipped with a magnetic stirrer, an condenser, a thermometer
and a dropping funnel was added 114 cm? of water, 4,21 g (0.057 mol) of TETD and 3.21 g (0.057
mol) of ammonium chloride are added. With constant stirring, a 15% aqueous solution of sodium
cyanide is added (3.61 g, 0.07 mol, of sodium cyanide dissolved in 16 cm? of water) was added
over two hours, and continuing stirring for another hour providing constant temperature of 50 °C.
Immediately after the addition of the sodium cyanide solution, the formation of yellow crystals of
TETS is observed. After the end of the reaction, the reaction mixture is filtered on a Bichner funnel,
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the crystals are washed with 200 cm® of water (negative reaction to SCN™ ion) and dried in a
vacuum at 60 °C (2000 Pa) until the moisture content was below 0.5%. The resulting crystals are
recrystallized to a constant melting temperature from a suitable solvent (benzene, dichloroethane,
chloroform or absolute alcohol). The yield of yellow crystals of the synthesized TETS was 98.6%,
melting temperature 70-72 °C, while data from IR, UV, and MS analysis was given in Results
section.

2.2.2. Laboratory synthesis of TETS from TETD by elimination of sulfur with Methoxide lon

Into a 250 cm? three-necked flask equipped with a magnetic stirrer, a reflux condenser with
CaCl; protection tube, a thermometer and a dropping funnel, was addedd 100 cm? of dry methanol
and 1,20 g (0.004 mol) of TETD and with stirring and heating at 55 °C, until complete dissolution
was obtained. Then, 5 cm?® (0.006 mol) of sodium methoxide, obtained according to literature
method [19], was added with intensive stirring for two hours. The reaction mixture was cooled to
room temperature and divided into two parts. One part of the reaction mixture is evaporated on a
water bath to a quarter of the initial volume, the separated crystals are filtered on a Bichner funnel,
washed with methanol, dried and their melting temperature, IR and MS are determined. The filtrate
is also analyzed by IR and MS. The second part of the reaction mixture is left to separate the
crystals, which are filtered on a Bichner funnel, washed with methanol, dried and their melting
temperature, IR and MS are determined. The filtrate is also analyzed by IR and MS.

The first half of the volume of the reaction mixture was evaporated in order to facilitate crystal
isolation of either the product TETS or the reactant TETD. After washing with methanol and
drying, the crystals were analyzed by IR and MS. Based on the results of the analysis, it can be
seen that only TETD is present, so there is no reaction. Also, the filtrate was evaporated, the
separated crystals were washed with methanol, dried and analyzed by IR and MS. Based on the
analysis, it was concluded that only TETD was present, so no reaction occurred.

The second half of the volume of the reaction mixture was evaporated, and the separated
crystals were analyzed by IR and MS. Based on the obtained results, the presence of only the
reactant TETD was confirmed, which means that no reaction occurs.from IR, UV, and MS analysis
was given in Results section.

2.2.3. Laboratory synthesis of TETS from TETD by by elimination of sulfur Ethoxide lon

Into a 250 cm? three-necked flask, equipped with a magnetic stirrer, a reflux condenser with
CaCl, protection tube, a thermometer and a dropping funnel, was added 150 cm? of dry ethanol
and 2,40 g (0.008 mol) of TMTD and heated with stirring at a temperature of 60 °C to dissolve
reactant. Then 7.5 cm® (0.010 mol) of prepared sodium ethoxide [19] was added with intense
stirring for two hours. The reaction mixture was cooled to room temperature and divided into two
parts. One part of the reaction mixture is evaporated on a water bath, whereby white crystals are
separated, the melting temperature is determined, analyzed by IR and MS. The obtained crystals
were analyzed by IR and MS and their melting temperature was determined. Based on the melting
temperature and analysis, the structure of the initial reactant TETD was confirmed, which means
that no reaction occurs.

The second part of the reaction mixture is evaporated under vacuum to one quarter of the
initial volume, left to crystallize, the crystals are filtered on a Bichner funnel, washed with ethanol
and dried. Based on the results of IR and MS analysis and a certain melting temperature, the
structure of the starting reactant TETD is proven.

2.2.4. Laboratory procedure for the synthesis of TETS from TETD by elimination of sulfur
with amide ion

245



2023 MODERN EDUCATION - ACCESSIBILITY, QUALITY, RECOGNITION 2023

Into a 250 cm? three-necked flask, equipped with an electric heater (bullet), a magnetic stirrer,
a reflux condenser with CaCl, protection tube, a thermometer and a dropping funnel, was added
150 cm? of dry xylene and 3.00 g (0.010 mol) of TETD. Then, using a spatula, 1.6 g (0.020 mol)
of sodium amide was carefully added and the reaction mixture was heated at a 137 °C for ten
hours. After that, the reaction mixture is cooled at room temperature for 12 hours, after which
white crystals are separated at the bottom of the reaction flask. The crystals are separated from the
xylene solution by filtration on a Bichner funnel and washed with ethanol, dried and characterized.
The filtrate was evaporated to dryness on a vacuum evaporator, the obtained yellow crystals
insoluble in water were recrystallized from methanol, dried and analyzed. The yield of synthesized
TETS was 52.6%, melting temperature 70-71 °C, while data from IR, UV and MS analysis are
given in the Results section.

2.2.5. Synthesis of TETS from TETD by elimination of sulfur with iodide ion

Into a 250 cm? three-necked flask equipped with an electric heater (bullet), a reflux condenser
with CaCl, protection tube, a thermometer and a dropping funnel, was added 150 cm?® of dry
ethanol and 2.40 g (0.008 mol) of TETD with moderate stirirng. Then 2.0 g (0.012 mol) of
ammonium iodide [20] was added and heating was continued at reflux for five hours. The reaction
mixture turns light yellow shortly after the addition of ammonium iodide. After five hours, the
reaction mixture is left for ten hours at room temperature to preform completion of product
separation. The precipitate was filtratered on a Bichner funnel, washed with water, dried and
characterized. The yield of yellow crystals of the synthesized TETS was 30%, melting temperature
70-72 °C, while data from IR, UV, and MS analysis was given in Results section.

2.3. Study of the reaction mechanism of TETS synthesis from TETD by sulfur elimination with
different nucleophiles

In order to define the mechanism of sulfur elimination from TETD, experiments were
conducted to isolate intermediates in the synthesis reaction and analyze the reaction products.
Based on the assumption that the sulfur elimination reaction from TETD takes place in two steps,
where the first step is the heterolysis of the disulfide bond by means of the cyanide ion, an
experiment is presented that isolates the product that is formed during this stage of the reaction.
The second step of the reaction is the substitution of the thiocyanate anion from the resulting
intermediate by the diethyldithiocarmamate anion, which is formed in the first step of the reaction.
The reaction of isolating the intermediate - diethyldithiocarbamate anion using a zinc salt, whereby
zinc diethyldithiocarbmate is obtained, was performed. Determining the structure by analytical
methods proves that the diethyldithiocarbamate anion is formed in the first step of TETS synthesis.

2.3.1. Laboratory procedure for isolation of diethyldithiocarbamate ion using Zn?* ion in the
reaction of synthesis of TETS from TETD with cyanide ion

Into the flask of 1000 cm?® connected to Soxlet extractor, 600 cm?® of methanol and 12.0 g (0.10
mol) of zinc cyanide was dded, and after 30.0 g (0.1 mol) of TETD is introduced into the extraction
tube, heating is applied, the solvent (methanol) evaporates and condenses, dissolving the TETD
and returning it in the form of a solution to the flask. A partial concentration of the solution in the
flask is observed, i.e. separation of white crystals. The reaction mixture is filtered, the crystals of
zinc diethyldithiocarbmate are washed with water and dried, their melting point is determined,
and IR and MS analysis is performed (see section Results).
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2.3.2. Laboratory procedure for isolation of dimethyldithiocarbamate ion using Zn?* ion in
the synthesis reaction of TETS from TETD with amide ion

Into the flask of 1000 cm? connected to Soxlet extractor, 500 cm? of xylene, 4.0 g (0.005 mol)
of sodium amide and 7.0 g (0.05 mol) of zinc chloride was dded, and after 15.0 g (0.05 mol) of
TETD was introduced into the extraction tube, heating is applied, the solvent (xylene) evaporates
and condenses and drips onto the TETD, returning to the flask as a solution. After refluxing for
two hours, the reaction mixture was cooled and filtered on a Bichner funnel and the filtrate was
evaporated to dryness to give white crystals. In order to separate the unreacted TETD from the
possibly formed zinc dimethyldithiocarbamate, 400 cm?® of methanol is added to the resulting
crystals and the mixture is heated to boiling. Insoluble white crystals zinc diethyldithiocarbamate
are separated by filtration, washed with water, dried and their melting temperature is determined
and IR and MS analysis is performed (see section Results).

2.3.3. Laboratory procedure for isolation of dimethyldithiocarbamate ion using Zn?* ion in
the synthesis reaction of TETS from TETD with iodide ion

Into the flask of 500 cm?® connected with Soxlet extractor, of ethanol and 8.0 g (0.005 mol) of
ammonium iodide, 7.0 g (0.05 mol) of zinc chloride are introduced into the flask of the Soxlet
extractor. 15.0 g (0.05 mol) of TETD is inserted into the extraction tube, heating is applied, the
solvent (ethanol) evaporates and condenses and drips onto the TETD, returning to the flask as a
solution. After refluxing for two hours, the reaction mixture was cooled and filtered on a Bichner
funnel and the filtrate was evaporated to dryness to give white crystals. In order to separate the
unreacted TETD from the possibly formed zinc diethyldithiocarbamate, 400 cm?® of methanol is
added to the resulting crystals and the mixture is heated to boiling. Insoluble white crystals zinc
diethyldithiocarbamate are separated by filtration, washed with water, dried and their melting
temperature is determined and IR and MS analysis is performed (see section Results).

3. Results

The first series of experiments in this paper presented the definition of a laboratory procedure
for the one pot synthesis of TETS from diethylamine, carbon disulfide, potassium cyanide and an
ammonium chloride catalyst, using the isopropanol/water azeotrope as a solvent. The second series
of experiments related to the synthesis of TETS from TETD using cyanide ion as a nucleophile
(thiophile). Namely, ammonium chloride as a salt of strong acids generates enough H* ions that
the reaction takes place with a higher yield of TETS and under mild reaction conditions than when
sulfuric acid is used [11]. By using ammonium chloride as a catalyst, the presence of sulfuric acid,
which decomposes TETD, is avoided and the possibility of possible accidents when working with
gaseous hydrogen cyanide is practically avoided.

In the first phase of the reaction, the amine salt of diethyldithiocarbamic acid is formed, which
oxidation with hydrogen peroxide gave tetraethylthiuram disulfide (TETD) in the form of a
suspension in the reaction mixture. After addition of ammonium chloride and potassium cyanide
solution to the reaction mixture, sulfur was eliminated from the TETD persulfide bond (S-S),
whereby TETS suspension was obtained. In the second phase of the reaction, nucleophilic
(thiophilic) heterolysis of the disulfide bond in TETD is performed by the cyanide ion, and sulfur
is eliminated from the disulfide of TETD and TETS is obtained with the separation of potassium
thiocyanate. The resulting suspension is filtered, the cake is washed with water and dried to obtain
the TETS product, and the filtrate is reused for the next synthesis reaction. The presence of
ammonium chloride in the reaction mixture generates HsO™ ions, so work with gaseous HCN is
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practically avoided, as described in the literature [11]. The described synthesis reaction procedure
can be represented by a reaction Fig. 5.
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Fig. 5: Synthesis of TETS by heterolysis of disulfide bond with separation of thiocyanate
ion

The possibilities of the reaction of eliminating sulfur from the S-S bond in TETD using
different nucleophiles (CN-, MeOr, EtO", NH2", J) in order to obtain TETS were examined. Study
of the mechanism of these reactions, is important considering the fact that certainly some
characteristics of the nucleophile (polarizability, basicity, nucleophilicity, etc.) can decisively
affect the outcome of the reaction.

After the presentation of these experimental results, the results obtained by the isolation
procedures of intermediates in TETD syntheses and quatification of generated rodanide ion are
presented. As part of the definition of the reaction mechanism, the results of the synthesis of the
diethyldithiocarbamic acid salt were also presented.

3.1. Results of the synthesis of TETS from TETD using cyanide

The synthesis of TETS was optimized based on three series of experiments by varying the
reaction conditions: reaction time, reaction temperature, and reactant concentration. The
dependence of the reaction yields as a function of temperature, while other parameters remained
constant: reactant concentration, mixing mode and reaction time, was presented in Table 1.

Table 1. The yield of TETS as a function of the reaction temperature®

Exp. Temperature Yield Melting point®  Purity

No. ©C) (mol) (%) °C) (%)
1 20 0.0482  88.49 70-72 99.1
2 30 0.0484 9391 70-72 99.0
3 40 0.0490 94.83 70-72 99.0
4 50 0.0500  95.60 70-72 99.3
5 60 0.0480  93.25 69-72 99.0
6 70 0.0462  90.16 69-72 98.8
7 85 0.0463  90.25 69-72 97.8

(@ Reaction time h, quantity of reactant: TETD 0.057 mol, NaCN 0.057 mol, NH4Cl 0.057
mol, H20 114 cm?,
(®) Melting point, literature data 70-72 °C [21].

The influence of the reaction temperature was examined in the range from 20 to 85 °C, and
the highest yield of 95.60% was achieved by performing experiment 4 at a temperature of 50 °C.
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The dependence of the reaction product yield as a function of the reaction time, while the
other parameters remained constant: reactant concentration, mixing mode and reaction
temperature, was given in Table 2.

Table 2. The yield of TETS as a function of reaction time®

EXp. Reaction time® (h) Yield Melting point  Purity
No. a b c (mol) (%) (°C) (%)
8 0.5 0.5 1.0 0.0392 67.89 69-72 95.0
9 1.0 0.5 15 0.0501 86.96 69-73 98.0
10 15 0.5 2.0 0.0551  95.80 69-72 98.4
11 1.0 1.0 2.0 0.0514  89.20 70-72 99.0
12 2.0 1.0 3.0 0.0557  96.00 70-72 99.2

@ Reaction temperature 50 °C, quantity of the reactant: TETD 0.057 mol, NaCN 0.057 mol,
NH4Cl 0.057 mol, H,0 114 cm?,

() Reaction time: a - NaCN addition time, b - subsequent mixing time, ¢ - total reaction time.

Based on the results shown in Table 2, it can be seen that the highest product yield is 96.00%,
achieved in a reaction time of 3 hours, with the addition of NaCN during two hours and subsequent
mixing for another hour.

The yield dependence of the reaction product yield as a function of the reactants
concentrations, while the other parameters remained constant: reaction time, mixing mode and
reaction temperature, was given in Table 3.

Table 3: The yield of TETS as a function of the amounts of reactants®

Exp. Initial rectant amount, Yield Melting point  Purity

No. (mol) (°C) (%)
TETD NaCN  NHi« I (mol) (%)

13 0.057 0.067 0.057 0.0552 96.84 70-72 99.2
14 0.057 0.070 0.057  0.0553 97.00 70-72 99.3
15 0.067 0.057 0.057  0.0519 91.05 70-72 95.1
16 0.070 0.057 0.057  0.0490 85.96 70-72 95.0
17 0.057 0.057 0.067 0.0551 96.66 69-72 98.0
18 0.057 0.057 0.070  0.0552 96.84 69-72 98.2

(@ Reaction temperature 50 °C, reaction time 3 h.

Based on the results shown in Table 3, it can be seen that the highest product yield is 97.00%,
achieved in experiment 14, where a small excess of sodium cyanide was used. Using an excess of
TETD (experiment 16) resulted in a lower product yield. Most likely, the presence of unreacted
TETD in the reaction mixture affected the efficient separation of TETS by recrystallization from
methanol.

In all the mentioned experiments, water is used in the amount of 114 cm?, whereby optimal
yields of reaction products were achieved. By reducing the amount of water as a solvent in these
reactions, in order to increase the productivity of the reactor, satisfactory yields were not achieved
because of inefficient mixing, which reduced the probability of properly oriented collisions of the
reacting particles, which ultimately gave a lower degree of conversion. Also, based on the results
shown in Tables 1, 2 and 3, it can be seen that the melting temperatures of the obtained TETS
products were appropriate in comparison with the literature data [21], under the optimal conditions
of the synthesis reaction.

3.2. Results of the synthesis of TETS from TETD using the amide ion
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As described in the Experimental part, the synthesis of TETS from TETD by amide ion was
performed by varying the reaction parameters: reactant concentration, reaction time, reaction
temperature, reaction medium (xylene, tetrahydronaphthalene). An overview of the obtained
experimental results were presented in Table 4.

Table 4: Results of TETS synthesis using amide ion

Exp. Reaction conditions Yield  Melting  Purity
No. Initial rectant amounts Solvent® T  Time (%) point,°C) (%)
(mol) (cm®  (°C) (h)
TETD NaNH:
19 0.010 0.010 110 60 50 - - -
20 0.010 0.020 120 60 7.0 - - -
21 0.010 0.020 150 136 10.0 524 69-72 99.0
22 0.010 0.020 120 120 70 326 69-72 99.0

@ The xylene was used as solvent in experiments 19-21 was, and in experiment 22
tetrahydronaphthalene.

Based on the results shown in Table 4, it can be seen that in experiment 19 the reaction
temperature was 60 °C and the equimolar ratio of reactants, and in experiment 20 amide was used
in excess and the reaction time was extended to seven hours. By analyzing the reaction mixture, it
was determined that no TETS synthesis reaction occurs in both experiments. In experiment 21
(Experimental part 2.2.4. ), the TETS product yield of 52.4% was achieved. This reaction took
place at elevated temperature with reflux, prolonged reaction time and excess amide. The white
crystals, which were separated by filtration of the reaction mixture, had a melting point of 70-
72°C, and IR and MS images indicated that it is unreacted TETD.

Evaporation of the filtrate yields yellowish crystals, after recrystallization from methanol and
analysis of the IR and MS spectrum and melting temperature of 70-72 °C, lead to the conclusion
that the yellow crystals represented the obtained TETS product.

Experiment number 22 (Table 4) showed that an increase in the reaction temperature had not
resulted in higher conversion degree (the yield of TETS is 32.6%). Namely, by analyzing the
reaction mixture, the presence of the obtained TETS and unreacted TETD, diethylthiourea and
sodium diethyldithiocarbamate was determined. This suggests that the reaction is partially
performed in the first step, yielding diethyldithiocarbamate and diethylthiosulfenamide. By further
heating the reaction mixture, in addition to the formation of TETS, thiourea was isolated by the
elimination of sulfur from diethylthiosulfenamide and the decomposition of the present TETD.
These undesirable reactions lead to a lower conversion degree of reactants to products and the
separation of by-products.

3.3. Results of the synthesis of TETS from TETD using iodide ion

The described experiments in this paper present different experiments of the synthesis of
TETS by eliminating sulfur from the S-S bond in TETD with iodide ion. The synthesis reactions
were carried out by varying the parameters: reactant concentration, reaction time, reaction
temperature and solvent. An overview of the obtained experimental results is presented in Table
5.

Table 5: Results of TETS synthesis using iodide ion

Exp. Reaction conditions

No. Initial rectant amount, (mol) Solvent® T  Time Yield Melting point, Purity
TETD NHd  KI (cm®) (C) () (%) (°C) (%)

23 0.008 0.014 - 120 60 6.0 - - -
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24 0.008 0.014 - 150 105 6.0 - - -
o50)  0.008 0.014 - 150 70 6.0 - - -

26 0.008 - 0.008 150 70 6.0 - - -

27  0.008 0.012 - 150 80 50 300 70-72 99.3

@The solvent used in experiments 23-26 was water, and in experiment 27 absolute ethanol.
®)In experiment 25, acetic acid was added to adjust pH 4

The results shown in Table 5 indicated that a yield of 30.0% was achieved in experiment 27,
in which an excess of reactant ammonium iodide was used, and ethanol was used as the reaction
medium. Numerous attempts with prolonging the reaction time and increasing the concentration
of reactants did not give a higher yield. In the other experiments, the conversion of reactants into
products was not achieved.

Based on the obtained results, it can be noticed that the highest product yield was achieved
with the use of cyanide ion. The use of amide and iodide resulted in lower yields, while the
synthesis of TETS did not occur with methoxide and ethoxide reactants under the tested
conditions.

The cyanide ion was the most reactive nucleophile in the substitution reaction on the S-atom
of the S-S bond of TETD, and its reactivity was also high in Sn2 reactions on the C-atom of
methyliodide [22]. The cyanide ion is basic, which is of great importance for its strong
nucleophilicity, which was reflected in the first step of the synthesis reaction where it replaced the
diethyldithiocarbamate anion, which is also a very strong nucleophile.

The amide ion (NH2") ion is also basic, but it is a less reactive nucleophile than the CN™ ion in
the substitution reaction at the S-atom of TETD. It was used in these reactions in organic solvents
(xylene, tetrahydronaphthalene).

lodide ion (J-) was used in the substitution reaction on the S-atom of TETD in ethanol as a
solvent. It was shown to be less efficient than the amide ion for this reaction. Despite the fact that
the iodide ion is a strong nucleophile in Sn2 reactions on the C-atom and that the solvation effect
is not very significant for the reactions of the iodide ion, its reactivity to the S-S bond of TETD
was weaker than that of the cyanide and amide ion.

Methoxide and ethoxide ions in the reaction of elimination of sulfur from TETD did not give
the product of the TETS reaction, regardless of the fact that they are significantly reactive
nucleophiles in Sn2 reactions on the C-atom.

We assume that the basicity of the investigated nucleophiles is correlated with the
nucleophilicity of substitution on the S-atom in the S-S bond of TETD. For this reason, cyanide
and amide ions used in these reactions gave higher product yields, while iodide ion as a weak base
did not give a significant yield (CN™ - 97.0%, NH> " - 52.4%, J - 30.0% ). The reaction probably
occured by the iodide ion due to its polarizability, which is responsible for the good overlap of the
polarizable 5p-orbital with the 3p-orbital of sulfur in TETD. One should certainly take into account
the fact that in the examined reactions, the cyanide ion reacted in a weakly acidic medium, the
iodide ion in an alcoholic medium, and the amide ion in an inert organic solvent (xylene). The
highest yields were obtained under these reaction conditions. The influence of protic solvents,
where they can be applied in this synthesis reaction, played an important role in the initial stage of
the reaction, that helped the hetrolysis of the S-S bond in TETD by hydrogen interaction.

In the second phase of the reaction, nucleophilic substitution occured by the nucleophilic
attack on the carbon atom of the diethylthiocarbamyl intermediate, which was formed in the first
phase of the reaction, with the diethyldithiocarbamate anion. Considering that the
diethyldithiocarbamate anion is a strong nucleophile, the reaction occurs if in the first step of the
reaction there was a thiophilic heterolysis of the S-S bond in TETD and the formation of these
intermediates.
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3.4. Overview of the experimental results that confirmed the reaction mechanism of TETS
synthesis

The reaction of elimination of sulfur from the S-S bond in TETD by cyanide, amide and iodide
ions takes place in two stages, whereby the product TETS is obtained. In the first phase of the
reaction, diethyldithiocarbamate anion and the corresponding diethylthiocarbamyl-sulfencyanide
were formed (reaction with cyanide), and in the second phase, nucleophilic substitution occured
on the C-atom of sulfencyanide using the resulting diethyldithio-carbamate anion, with the
separation of the TETS product and the thiocyanate ion. Considering that the intermediate
diethyldithiocarbamate anion was formed in the first phase of the reaction, the method of
"capturing" the formed intermediate using the zinc Zn?* ion was applied, whereby the zinc salt of
diethyldithiocarbamic acid was obtained in the form of a suspension The suspension was filtered,
the filtrate was dried and analyzed in order to prove the structure of the separated zinc
diethyldithiocarbamate compound.

The second stage of the synthesis reaction was proved by the identification of the TETS
reaction product and the isolated thiocyanate by-product. 13.50 g (0.042 mol) of zinc
diethyldithiocarbamate was obtained. The melting temperature of the separated compound was
240-250 °C (literature data 244-250 °C [23]).

Isolation of the diethyldithiocarbamate ion in the experiments using the amide ion was also
proven by confirming the structure of the obtained zinc diethyldithiocarbamate by IR
spectroscopy, elemental analysis and atomic absorption spectroscopy (AAS) method. By using
amide ion as thiophile, 5.34 g (0.017 mol) of zinc diethyldithiocarbamate with a melting
temperature of 24-250 °C was obtained. In an experiment in which an iodide ion was used as a
thiophile, 3.05 g (0.009 mol) of zinc diethyldithiocarbamate with a melting temperature of 24-250
°C was obtained. The IR spectra of zinc diethyldithiocarbamate isolated in the previous two
experiments are shown in Fig. 6.
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Fig. 6: The IR spectra of zinc diethyldithiocarbamate isolated

The examined reaction of TETS synthesis takes place as follows (Fig. 7): The reaction of
diethylamine (1) and carbon disulfide (2) produced the amine salt of diethyldithiocarbamic acid
(3), from which TETD (4) was obtained by oxidation with hydrogen peroxide. This reaction takes
place successively in such a way that the resulting amine salt undergoes oxidation to TETD with
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the separation of amine (1) which reacted with the present carbon-disulfide (2) in the reaction
mixture. Namely, at the beginning of the reaction in the phase of adding carbon disulfide, one half
of the added amount reacted with the amine, and the other remained in the reaction flask. This is
due to the consumption of amine to obtain the dithiocarbamate amine salt. When the addition of
hydrogen peroxide is started, the amine salt is oxidized to TETD with release of the amine which
immediately reacted with the carbon disulfide present to regenerate the amine salt of
diethyldithiocarbamic acid. The addition of hydrogen peroxide was then continued until complete
oxidation of the amine salt in TETD. In the second phase of the reaction, sulfur was eliminated
from the disulfide bond of TETD with the help of the cyanide ion, whereby TETS was formed
with the separation of potassium thiocyanate. The reaction takes place when the nullophile
performs heterolysis of the disulfide bond in TETD with the release of diethylthiocarbamoyl
thiocyanate (5) and diethyldithiocarbamate anion (6). Diethyldithiocarbamate anion (6) as a
nucleophile, reacted with diethylthiocarbamoyl thiocyanate (5), whereby TETS (7) was formed
with the isolation of thiocyanate (8).
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Fig. 7: Reaction mechanism of TETS synthesis
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3.5. Overview of the experimental results of work on determining the percentage of pure TETS
content in the synthesized product

Based on the examination of the validity of Beer's law for a solution of TETS in methanol, for
a certain working wavelength (276.4 nm), a graph was constructed (Fig. 8).
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Fig. 8: Dependence of absorbance on TETS concentration
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From the graph shown in Fig. 8, it can be seen that Beer's law is valid for the concentration
range from 1x10° to 1x10* mol/dm?. Therefore, the absorbance is a linear function of the
concentration of the TETS solution in methanol in the concentration range from 1x10°° to 1x10™
mol/dm3. After this conclusion, a new working graph was constructed (Fig. 9). The graph
represents the linear dependence of the absorbance on the concentration of TETS for the defined
range of concentrations, which can be seen in Fig. 9.

3,0 1

2,0

0 0,04 C,‘OS 0,12 ¢+10°mol/dm’

Fig. 9: Linear dependence of absorbance on TETS concentration

Based on the working graph, it is possible to determine the unknown concentration (cx) of the
prepared sample for a certain absorbance value read on the UV-spectrophotometer.

Based on the reproducible results obtained in the laboratory conditions of the optimization of
the TETS synthesis reaction in one pot, an industrial trial production was carried out.

CONCLUSIONS

1. A new laboratory procedure for the synthesis of TETS was defined by performing the synthesis

reaction in one pot. The synthesis of TETS takes place by eliminating sulfur from the persulfide

S-S bond of TETD, which is obtained in the first step of the reaction, using sodium cyanide in the

presence of an ammonium chloride catalyst. Based on the available literature data, two procedures

for the synthesis of TETS starting from TETD have been identified. According to the second

procedure, TETS is obtained by the reaction of gaseous hydrogen cyanide with TETD, and

according to the second, by the reaction of alkaline cyanide and TETD in the presence of sulfuric

acid .

The new TETS synthesis procedure, presented in this paper, has significant advantages over the

previous ones:

¢ by using ammonium chloride as a catalyst, which, as a salt of a strong acid in an agueous
solution, generates H+ ions to a sufficient extent for the reaction to take place, the synthesis in
the presence of sulfuric acid, which decomposes both the product TETS and the reactant TETD,
was avoided,

e the defined procedure avoids the use of gaseous cyanide, which significantly makes the
procedure simpler and safer to work with,
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e the new TETS synthesis procedure, simpler than the previously known procedures, achieves a
significantly higher yield.
2. Within the study of the reaction mechanism of sulfur elimination from the S-S bond of
tetraethylthiuram disulfide, tetraethylthiuram monosulfide was synthesized for the first time using
amide and iodide ions as nucleophiles (thiophiles) on TETD.
3. Synthesis of TETS was achieved with cyanide, amide and iodide ions, while ethoxide and
methoxide ions do not react with TETD under the investigated synthesis conditions. The yield of
synthesized TETS depending on the nucleophile used is: CN - 97.0%, NH> - 54.2%, J - 30.0%.
4. The reaction mechanism of the synthesis of TETS from TETD using the used nucleophiles was
confirmed. Namely, the synthesis of TETS by the reaction of elimination of sulfur from the S-S
bond of TETD takes place under the action of iodide and amide ions in two stages, analogous to
the synthesis with cyanide ion. In the first phase of the reaction, the diethyldithiocarbamate anion
is substituted by the nucleophile used and isolated by a trapping agent using the zinc Zn?* ion from
zinc sulfate. In doing so, zinc-bis-diethyldithiocarbamate is formed in the form of a suspension in
the reaction mixture, the structure of which is proven by appropriate instrumental methods. In the
second phase of the reaction, the formed diethyldithiocarbamate anion as a nucleophile reacts on
the C-atom of the formed diethylthiocarbamyl sulfamine, i.e. diethylthiocarbamyl sulfeniodide,
formed in the first phase of the reaction, resulting in the product TETS.
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