Zhytomyr Ivan Franko State University Journal. Pedagogical Sciences. Vol. 4 (123)

Bicrux 2KumomupcoKozo 0epiagHoz0 YHigepcumemy imeHi Isara dpanka.
ITedazoeiuni Hayku. Bun. 4 (123)

Zhytomyr Ivan Franko State University Journal.
Pedagogical Sciences. Vol. 4 (123)

BicHuk 2KUTOMUPCHKOTO AepP3KaBHOTO
yHiBepcuteTy iMeHi IBana ®panka.
ITemaroriuyni Hayku. Bum. 4 (123)

ISSN (Print): 2663-6387
ISSN (Online): 2664-0155

UDC 378.147:004.9
DOI 10.35433/pedagogy.4(123).2025.20

USE OF MULTIMEDIA RESOURCES IN TEACHING TECHNICAL DISCIPLINES
(CAD SYSTEMS) IN THE CONDITIONS OF DIGITALIZATION OF EDUCATION
IN BLENDED LEARNING

R. L. Yakobchuk*, D. M Liulka*, V. V. Ponomarenko**, I. S. Tymoshenko***

Modern education is in a state of transformation caused by global challenges — the COVID-19 pandemic
and full-scale military aggression against Ukraine. These force majeure circumstances have actualized
the problem of finding flexible, safe and effective models of organizing the educational process. Traditional
classroom teaching methods, while remaining the main ones in obtaining a multifaceted educational
experience, need to be supplemented with other equally effective teaching methods to ensure high quality
of the educational process. Among such adaptive systems, blended learning occupies a key place.

At the same time, the issue of methodological justification for the use of multimedia tools in teaching
technical disciplines, in particular computer-aided design (CAD) in the training of technical specialists,
where visualization and practical skills are critically important, becomes particularly acute.

The research material is the scientific works of domestic and foreign scientists on the problems of
digitalization of education, cognitive psychology of information perception. The empirical basis of the study
was formed by educational and methodological complexes of disciplines developed on the Moodle and
Google Workspace platforms at the Kyiv National University of Civil Engineering and Architecture (KNUCA)
and the National University of Food Technologies (NUFT).

To achieve the goal, a set of methods was used: theoretical and methodological analysis of the literature
to clarify the conceptual apparatus; comparative analysis of blended learning models (Rotation, Flex,
Flipped Classroom) to determine their advantages; case study method to study the practical experience of
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implementing multimedia technologies in higher education; methods of infographic structuring and
generalization of pedagogical experience.

The article provides a thorough analysis of the phenomenon of blended learning as a pedagogical
system that combines traditional face-to-face interaction with digital online components. Cognitive aspects
of the use of multimedia are revealed, in particular, which prove an increase in memorization efficiency of
up to 65% when using audiovisual channels. The experience of using CAD systems and LMS Moodle,
which allowed to increase student success by 15...18%, is described in detail. Blended learning models
are systematized, and recommendations are given for their adaptation in Ukrainian realities.

Blended learning is a strategic direction of education modernization, which allows implementing a
student-centered approach. The integration of multimedia technologies and professional tools not only
ensures the continuity of learning in force majeure conditions but also contributes to the formation of "soft
skills": self-organization, digital literacy and critical thinking. Prospects for further research are related to
the development of adaptive algorithms for content personalization.

Keywords: blended learning, multimedia technologies, computer-aided design, digitalization of
education, CAD, Moodle, flipped classroom, independent work, distance learning, traditional learning.

BHKOPUCTAHHSI MYABTHUMEOINHHUX 3ACOBIB ITPH BUKAAZIAHHI
AHUCIHAIIAIH TEXHIYHOI'O CIIPSIMYBAHHS (CAD CHCTEM) B YMOBAX
IITMPPOBI3AIIIl OCBITH ITPH 3MIIIAHOMY HABYAHHI

P. A. 5IkoGuyk, 1. M. Aroabka, B. B. [IoHoMapeHnxko, I. C. THMOILIEHKO

CyuacHa ocsima nepebyeae Yy CmaHi MpPAHCEHOPMAULl, CNPUUUHEHOL 2700GbHUMU SUKAUKAMU —
naroemiero COVID-19 ma nogHomacuumabHo 8ilicbikogoto azpecieto npomu Yrxpainu. Ll ghopc-marKopHi
obcmasuHu akmyanizyeanu npobnemy nowyky eHYyukux, 6esneuHux ma egeKkmueHux wmooeneil
opeaHizayil oceimHb020 npouecy. Tpaduuilini ayoumopHi mMemoou 8UKAAOAHHS, 30CMAIOUUCE OCHOBHUMU
8 OMPUMAHHI 6A2AMOPAHH020 0C8IMHBO20 00C8I0Y, nompebyroms OONOBHEHHSL THULUMU HACMLTbKU K
epeKmusHUMU MemooamMu BUKNAOAHHSL Ol 3abe3neueHHs 8UCOKOL sskocmi oceimHbo20o npoyecy. Ceped
MmaKux adanmueHUX cCucmem Kanouoge Micye nocioae IMilaHe HO8UAHHSL.

Ilpu yvomy ocobnueoi cocmpomu Habysae NUMAHHSL MEMOOUUHO20 0OTPYHMYBAHHSL BUKOPUCAHHSL
MYAbMUMEOTIHUX —3ac00i8 Npu  SUKNAAOAHHI OUCYUNIIH MEXHIUHO20 CNPAMYBAHHS, 30Kpema
asmomamuzosaHozo npoexmyearHsi (CAD) y nideomosui ¢haxisyie mexHiuHozo npoginio, Oe 8i3yanizayis
ma NpaKkmuuHi HABUUKU € KPUMUUHO 8ANAUBUMU.

Mamepianom OocniOxKeHHS € HAYKO8L Npaul 8IMUUSHSIHUX Ma 3aKOPOOHHUX 8UeHUx 3 npobrem
yughposizayii oceimu, KoeHImugHoi ncuxosoeii cnputinammst iHgpopmayii. Emnipuuny 6a3y 0ocnioxmeHHs
CKNANU HABUATbHO-MEMOOUUHL KOMNIEKCU OUCUUNIH, po3pobeHi Ha naamgopmax Moodle ma Google
Workspace y Kuiscokomy HauioHaneHomy yHigepcumemi byodisHuymsa i apximekmypu (KHYBA) ma
HayioransHomy yHisepcumemi xapuosux mexHonoezili (HYXT).

[ns O0ocsizHeHHsT memu SUKOPUCAHO KOMNJIEKC Memooig: meopemuKo-memoO00a02iMHUTL aHAL3
Jaimepamypu ONst YMOUHEHHsT NOHSIMIUH020 anapamy; NOPIBHSUTbHUIL aHOM3 Mmoldeneti 3MILUAH020
HasuaHHs (Rotation, Flex, Flipped Classroom) 0ns1 eusHaueHHsi ix nepeeaz; memol kKelic-cmaodi 0asi
BUBUEHHST NPAKMUUHO20 00C8I0Y BNPOBAOIKEHHST MYabmumeldiliHux mexHonoeili y 3BO; memodu
IHGpO2PaAPTUHO20 CMPYKMYPYBAHHS MA Y3A2AlbHEeHHSL Nedazo2iuHo20 00C8i0Yy.

Y emammi 30ilicHeHOo TpyHMOBHUIL AHAI3 PEHOMEHY IMIULAHO20 HABUAHHSL SIK Ne0a202iuHOL cucmemu,
W0 NOECHYE MPAduyiliHy OUHY 83AeMOOTI0 3 YUDPOBUMU OHAAUH-KOMNOHEeHMamuU. Po3Kkpumo Ko2HImugHI
acnekmu 3acmoCYy8aHHsS Mmyabmumelia, 30Kpema, sKi 00800simb NIOBUUEHHST egheKmusHoCmi
3anam’samogyearHss 00 65% npu eukopucmaHHi ayoiogi3yYanbHUX KAHAMB. [lemanbHO onucaHo 0oceio
3acmocysarHst CAD-cucmem ma LMS Moodle, wo 00380un0 nid8UUMU YCNiIUHICMb CMYyO0eHmi8 Ha
15...18%. Cucmemamu308aHO MOOeJL 3MIULAHO20 HABUAHHSL MA HAOAHO peKomeHOayil ujo0o ix adanmauil
8 YKpAaiHCbKUX peanisix.

3SMmiuaHe HOBUAHHSL € CMPAMEeTUHUM HANPSAMOM MOOepHI3ayii oceimu, iKUll 00380sle peanisysamul
cmyoeHmoyeHmposaHuilL.  nioxio. IHmezpauis MYyabmMumeldiliHuX mexHoNo2ii ma npogheciiiHozo
iHcmpymeHmapiio He sauwe 3abesneuye beanepepeHicmb HAGUAHHSL 8 (POPC-MAXKOPHUX YMOo8ax, ane U
cnpusie chopmyearHio "soft skills": camoopearizauii, uugpoeoi epamomHocmi ma KPUMUUHO20 MUCTIEHHSL.
Iepcnexmueu nodanbuLux 00CNIONEHb N0’ I3AHI 3 PO3POOIKOH A0ANMUSHUX ANIZOPUMMIE NEPCOHAMIBAUIL
KOHmMeHmy.
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Knrouoei cnoea: smiuiaHe HaABUAHHS,, MYAbMUMEOIHI MexXHO02ll, KoMNn tomepHe NPoeKmy8aHHs,
yugposizauiss oceimu, CAD, Moodle, nepegepHymuili knac, camocmiliHa poboma, OucmaHuyiiiHe
HaBUAHHSL, MPAOUYiliHe HABUAHHSL.

Introduction of the issue. The digital
transformation of education, force majeure
circumstances such as the Covid-19
pandemic and military actions, necessitate
the acceleration and renewal of traditional
teaching and learning models. These
challenges have led to significant changes
in all spheres of life, including
education [12].

The organization of the educational
process has undergone  significant
adjustments and updates, including the
introduction of blended learning (BL),
which has become a kind of panacea and
has made it possible not to interrupt the
educational process [12].

One of the effective forms of response to
modern challenges is blended learning,
which combines face-to-face and distance
learning components and uses multimedia
and digital technology resources. Blended
learning, according to many scientists, is
considered as a flexible system of distance
(online) learning, supplemented by direct
interaction of the teacher with other
students during traditional learning [12].

This approach allows to significantly
intensify the educational process, while
building independent learning and an
individual educational trajectory of each
student [12; 13].

Of particular relevance is the study of
blended learning models that can adapt to
the individual needs of the student,
ensuring accessibility, flexibility and
quality of the educational process [11]. In
this context, it is important to consider the
cognitive mechanisms of information
assimilation, the role of visualization, the
functionality of electronic platforms and
technical learning tools [11].

Blended learning is a pedagogical model
that combines elements of traditional face-
to-face learning with online components,
integrating digital technologies into the
educational process [11]. The idea of such
an approach was formed at the intersection
of the needs for modernization of education
and the growth of technological capabilities
of the modern era.

IIocranoBKRa mnpobaemu. Iludposa
TpaHcdopMallid  OcBiTH, (OpPC-MasKOpHi
obcraBuHU, Taki gk naHaemia Covid-19 ta
BIFMCBKOBI mii, 3yMOBAIOIOTE IHIOTPedy B
IIPUCKOPEHHI Ta OHOBAEHHI TpaaWIliMHHUX
MoaeAell BUKAQOAHHA Ta HaBdYadHdg. [
BUKAUKHU IIPU3BEAU [0 CYTTEBUX 3MiH y BCIX
cdepax KUTTS, 30KpeMa i B ocBiTi [12].

Opraunizarisa OCBITHBOT'O IpoLleCy
3a3Hasa 3HAYHUX KOPEKTHB Ta OHOBAEHB,
30KpeMa 1 BHPOBa/ZKEHHS 3MIIIaHOTO

HaByaHHa (3H), ke craao cBoepinHOIO
IIaHalleel0 Ta IaA0 3MOTy He IepepuBaTH
HaB4YaABHUH mIpolec [12].

OpHiero 3 epeKTUBHHUX (POPM Biamosiai Ha
CydacHi BHKAUKU € 3MilllaHe HaB4YaHHS
(blended learning), 1o moegHye o4YHE Ta
OUCTAHITIMHI KOMIIOHEHTH HaBYaHHA H
BUKOPHUCTOBYE PECYPCH MYABTUMEMIMHUX i
MU(PPOBUX TEXHOAOTIH. 3MilllaHe HaBYaHHS,

Ha OyMKY OaraTbox HAYKOBIIiB,
PO3TASIIAETHCS aK THy4YKa cucreMa
OUCTaHIMHOTO (OHAAMH) HaBYaHHL, IO

JIOTIOBHIOETHCH 6€3110cepeTHBOI0 B3AEMOIIEI0
BHKAQA4Ya 3 iHIIUMH 3400yBadyaMU OCBITH
in 9ac TpaauliiHoro HaB4YaHHs [12].

Taxkutt Oiaxin —~— [g03BoAdE 3HA4YHO
iHTeHCHU(iKyBaTH HaBYaAbBHUU IIpPOIIEC,
BUOyZIOBYIOYH TIIpH IIHOMY CaMOCTiliHe

HaBYaHHYI Ta IHAWUBIAyaAbHYy HaBYaAbHY
TPAEKTOPiII0 KOXKHOTO 3a00yBada OCBITH
[12; 13].

OcobAMBO aKTyaABPHUM € BHBYEHHS
MozeAel 3MilllaHOrO HaBYaHHS, 34aTHHUX
amanTyBaTHCSI [0 iHOWBiAyasbHUX IIOTPed
3mobyBada, 3a0e3Me4Yyloyd  JOCTYITHICTb,
THYYKICTb 1 9KICTh OCBiTHBOIO IIporiecy [11].
Y 11bOMy KOHTEKCTi BasKAMBO BpaxOBYyBaTH
KOTHITHBHI MeXaHi3MHU 3aCBOE€HHI
iHpopmartii, poAB Bi3yaaizartii,
(PYHKILIOHAABHICT €AEKTPOHHUX MAAT(OPM
Ta TEXHIYHUX 3aco0iB HaB4YaHH4A [11].

3MmillaHe HaB4YaHHA 1€ IIegaroriyHa
MOZEeAb, ILI0 IMOENHYE B CO0i eAeMEeHTH
TPaAUIIIAHOIO OYHOTO HaBYAHHHA 3 OHAAMH-
KOMIIOHEHTaMH, IHTEerpyI0oInu mucppoBi
TEXHOAOTIi y HaBYaAbHUH Iipoitec [11]. Imea
TaKOIo Hifxony copMyBasacd Ha IEPETUHI
noTped MOEpHi3allii OCBITH Ta 3pPOCTAHHS
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Over the past two decades, this
approach has been actively researched
both in Ukraine and abroad. The main
aspects that attract the attention of

scientists are the methodology of
organizing blended learning, its
effectiveness, psychological and

pedagogical advantages and challenges, as
well as technical support and the role of
multimedia in the educational process [11].

Current state of the issue. The
scientific literature of recent years reflects
the shift of the learning paradigm towards
flexible digital approaches. There is a
significant number of studies devoted to
the theory and practice of blended learning
in higher education institutions, the
authors of which are both foreign [12] and
Ukrainian scientists [11; 12]. Many
researchers have analysed the content of
the concept of "blended learning". Despite
the wide range of issues raised, there is a
need to clarify the conceptual apparatus
and features of BL, since there is no unified
view on this among scientists [12]. In

particular, S. Buzhynska [3] and
Yu. Vintyuk [4] describe the cognitive
features of information  perception,

emphasizing the importance of combining
visual, auditory and kinesthetic channels
to increase the effectiveness of learning.
According to UNESCO, the highest level of
memorization (up to 65%) is achieved with
the simultaneous wuse of visual and
auditory channels, and with direct
experience — up to 90%. This indicates the
potential of multimedia tools that activate
several channels of perception. As
J. Comenius noted, everything possible
should be provided for perception by the
senses, and if objects can be perceived by
several senses, let them be perceived in this

way [11].

The work of O.Yeshchenko and
V. Myronchuk  (NUFT) [8] provides
examples of the wuse of animated

presentations, supporting notes and visual
schemes, which significantly increase
motivation and efficiency of memorization.
In work [11], the authors draw attention to
the need for methodological support for the
use of multimedia and training the teacher
for the new roles of facilitator, mentor,
moderator.

TEXHOAOTIYHHUX  MOXKAMBOCTEH
€TIOXH.

[IpoTaroM ocTaHHIX ABOX OECATHAITEH LeH
TiAXii aKTUBHO JOCAIIIKYETBCS SIK B YKpaiHi,
Tak i 3a KOpagoHOM. OCHOBHUMH acCIIEKTaMH,
dKi IIpUBEpPTAalOTh yBary HAayKOBIIB, €
METOIOAOTIS opraxizarii 3MillIaHOTO
HaBYaHHs, HOro e(eKTHUBHICTb, IICHUXOAOIO-
IIeJaroriyHi IIepeBaru Ta BUKAUKY, a TaKOXK
TexHigHe 3a0e3redeHHda ¥ POAb MyABTHMeEia
B OCBITHBOMY IIpolieci [11].

AHaaniz ocTaHHiIX mocaimxkens i
myOairamifi. Y  HaykoBiii  aiTeparypi
OCTaHHIX POKIB BiZOOpaskeHO 3MIiIlleHHS
napagurMy HaBYaHHA B OiK THYYKHX
MU(PPOBHUX MiAXOMIB. ICHye 3HaYHA KiABKICTH
[OCAI>KEHDb, SKi IIPUCBIYEHO Teopii Ta
IpaKTULll 3MIIITaHOTO HaBYaHHS Yy 3aKAagax
BUIIIOI OCBiITH, aBTOpaMH HKHUX € 4K
3aKOPAOHHI [12], Tak 1 yKpaiHCBKi BYeHi [11,
12]. BaraTo mOCAIDHUKIB aHaai3yBaAHW 3MICT
IIOHATTH "3MilIaHe HaBYaHH4A".
HesBaskaroun Ha HIIMPOKE KOAO ITOPYILIEHHX
[IUTaHb, 3aAUIIAETECS T0Tpeba B yTOYHEHHI
HOHSATIHHOTO amapary Ta ocobauBocrteii 3H,
OCKIABKM cCepel] Y4EHHX HEMa€ €IHUHOIO

noragay Ha e [12].

Cy4acHOi

3okpema, C. ByuHCBKa [3] Ta
IO. BinTiok [4] oOHOHCyIOTb KOTHITHBHI
0COOAMBOCTI  cHpuiHATTS  iHQopMarii,
HaroAOUIyIOYM Ha BasKAMBOCTI IIO€OHAHHS
BidyaABHOTO, ayaiaAbHOTO Ta

KiHECTETHUYHOI'0 KaHaAlB OAd IMiABUIIIEHHS
epeKTUBHOCTI HaBYaHH4A. 3TiTHO 3 JaHUMH
FOHECKO, HaUOiABIITHH piBeHDb
3araM'aAToByBaHHA (0o 65%) mocsaraerbesa
IIPU OTHOYACHOMY BHKOPHUCTAHHiI 30pOBOTO
Ta CAYXOBOTO KaHaAiB, a npu
GesrocepenuboMy mocBiai — mo 90%. lle
CBiYUTH IIPO MOTEHIliaA MyABTUMeETiHHUX
3acobiB, III0 aKTUBI3yIOTh KiabKa KaHaAiB
CHpUHUHATTI. JK 3a3Ha4aB f. KoMeHCBhKUH,
yce, III0 MOXKAWBO, CAil HaxaBaTH [Ad
CIPUHHATTS 4YyTTIMH, a SKII0 IIpeaMeTH
MOXKHa CHPHUHHATH KiAbBKOMa 4YyTTAMH,
Hexal BOHHU Tak i cuputimarotrbes [11].

Y poboti O. €menko ta B. MuponHuyka
(HYXT) [8] momaHo IIpHKAaIy BUKOPHUCTAHHS
aHIMAaITiHHIX Ipe3eHTAallil, OIIOPHUX
KOHCIIEKTIB Ta Bi3yaAbHUX CXEM, SIKi CYyTTEBO
iOBUIIYIOTE MOTHUBAILI0 Ta e(eKTHBHICTHb
3araM'aToByBaHHsS. B poborti [11] aBTrOpm
3BEPTAIOTh yBary Ha HeobOXi/THICTb
METOAWYHOIO CYyIIPOBOAY BUKOPUCTAHHS
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An analysis of the pedagogical literature
[8; 15; 17] shows that the most effective
approaches to blended learning are based
on the concepts of individualization,
flexible pace, project-based learning and
the development of student autonomy. In
English-language literature, the term
"blended learning" has become widely used
and was first formulated in the book
"Handbook of Blended Learning: Global
Perspectives, Local Projects" by American
scholars S. Bonk and C. Graham in 2006,
where it is stated that such learning
combines traditional learning (face-to-face
instruction) with online learning (computer
mediated instruction) [8].

Problems and challenges identified in
the literature.

Despite the obvious advantages, several
authors point to the difficulties of
implementing blended learning. The main
challenges are the insufficient level of
information and communication
technology (ICT) competence of teachers

[11] and the lack of high-quality
educational content in the Ukrainian
language. Along with this, technical

limitations (Internet, equipment, access)
are quite common [11]. The regulatory
framework regulating online components
in official programs needs to be improved
[6]. According to the analytical report of
IMZO (2022), only 38% of schools are fully
equipped for the full implementation of
blended learning. Also, the excess of ICT
can limit opportunities for personal
communication and group work [12]. An
important problem is also the need for
retraining of personnel and significant
investments in the development of
educational content [11].

Interpretation of results and current
trends.

Analysing the current scientific
discussion about the place and role of
blended learning in the modern education
system, several key aspects can be
identified for the possibility of integrating
blended learning into teacher education.
This is the development of national LMS
platforms and the growth of the role of
mobile learning (mobile learning with the
active use of virtual and augmented reality

MyABTUMeE/ia Ta MiATOTOBKH BUKA3a4Ya 10
HOBHUX poAeH acuaiTaTopa, HacCTaBHHKA,
Mozeparopa.

Anaai3 memarorigHoi aiteparypu [8; 15;
17] 3acBiguye, 110 Ha#biABII edeKTUBHI
oiaxonu 0 3MillIaHOTO HaBYaHHS
0a3yroThbCs Ha KOHIIETIIIiAX iHAUBIAyaaizartii,
THY4YKOI'O TEMILy, ITIPOEKTHOI'O HaBYaHHS Ta
PO3BUTKY aBTOHOMHOCTI VYHIB. B
aHTAOMOBHIN AiTepatrypi TepMmiH "3MmiliaHe
"HaBuaHHa' (blended learning) wHaOyB
LIIUPOKOTO BXUTKYy Ta Brepile OyB
cchopmyaroBanuit y kKHU3i "/loBigHHK
3MIIIaHOTO HaBYaHHS: raobasbHi
IIePCIIEKTUBH, MicIieBi IPOEKTH"
amepukaHChbKux ydeHux C.Bonka Ta
Y. I'pema y 2006 p., fe 3a3HAYEHO, 1110 TAKE
HaBYaHHS IIOEQHYE TpaaullifiHe HaBYaHHS
(face-to-face instruction) 3  OHAaMH
HaBYaHHSIM (computer mediated
instruction) [8].

[IpobaeMHu Ta BUKAWKW, BH3HAYEHI B

AlTepaTtypi.

[lompu oueBUOHI IIepeBarw, HU3KA
aBTOPIB BKa3ye Ha TPYIHOIL BIIPOBaPKEHHSI
3MiIlIaHOTO HaBYaHH4. OCHOBHUMH
BUKAUKAaMHU € HeIOCTaTHIH piBEeHb
iHpopMaIlitHO-KOMYHIKAITIHHIX TEXHOAOTIH
(IKT) xommereHTHOCTi mHemaroriB [11] Ta

BiICYTHICTh SKiCHOT'O HABYaABHOT'O KOHTEHTY
YKpaiHCBKOIO MOBOIO. [lopsan 3 muMm mgoBoai
4acTo 3yCTPIYaroThCd TEXHIYHI OOMEKEeHHS
(imrepHer, oOaamHaHHsa, pocrym) [11].
[Torpebye  yImOCKOHaA€HHS HOpPMAaTHBHA
6a3a, 10 peraaMeHTye OHAAMH-KOMIIOHEHTH
B odimitinux mnporpamax [6]. 3rigHo 3
agaaiTngHuM 3BiTom IM30 (2022), awure
38% IIKiA TIIOBHICTIO 3a0e3ledeHi OgAd
IIOBHOIIIHHOTO BIIPOBQIXKEHHSI 3MiIIIaHOTO
HaBuaHHsa. Takoxk, HaaMmipHicts IKT mozke
OOMEXKUTH MOMKAUBOCTI [IAI  OCOOHCTOTO
CHIiAKyBaHHS Ta TIpyroBoi pobotu [12].
BazkanBoro IpoOAEMOIO € TaKOXK
HEeOoOXiHICTb IIEPEeNlifrOTOBKU KaJpiB Ta
3HAYHUX IHBECTHUIIH y  pPO3poOAeHHS
HaBYaAbHOIO KOHTEHTY [11].

IaTepriperaniisi  pe3yabTaTiB i
TEeHIEeHIIii.

AHaai3yiouM Cy4dacHy HayKOBY QHCKYCIiIO
Ipo Miclie i poAb 3MiIlIaHOTO HaBYaAHHA B
CydacHili cucTeMi OCBiTH, MOXKHA BUIIAUTHU

Cy4JacHi

IeKiAbKa KAIOYOBHUX acIIEKTIB JTIAST
MO>KAWBOCTI iHTErparlia 3MillIaHOTO
HaBYyaHHd B IefaroriyHy ocsity. Lle
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(VR/AR). But the most important factor in
this is the rethinking of the role of the
teacher — from a transmitter of knowledge
to a facilitator [11].

A review of scientific sources indicates a
high scientific interest in the issue of
blended learning as a pedagogical
phenomenon that transforms modern
education. Blended learning combines
technological resources with the
psychological and pedagogical principles of
active, personalized and interactive
learning. Further research by scientists
should be aimed at adapting world
experience to the domestic context,
developing didactic models, and improving
digital tools. The role of the state in
providing legal and regulatory support and
investors to assist in resolving issues of
technical training in terms of providing the
latest equipment and unlimited access to
the Internet remains extremely important.

Outline of unresolved issues brought
up in the article. Most research focuses
on general pedagogical aspects, while the
specifics of teaching technical disciplines
(requiring work with CAD systems, drawing
boards, 3D models) in blended learning
conditions are not sufficiently disclosed.
The methodology for selecting multimedia
content, considering the cognitive load of
students in conditions of stress caused by
force majeure, also needs clarification.

Aim of the research. The purpose of the
study is to reveal the phenomenon of the
concept of "blended learning" and its
characteristic features, determine its
potential and the role of multimedia
technologies as a means of improving the
quality of education in the context of digital
transformation, as well as analyse practical
models of its implementation in
educational institutions of Ukraine.

Results and discussion. To achieve the
goal, the following methods were used:
theoretical and methodological analysis of
scientific publications [12]; comparative
analysis of blended learning models; case
method (analysis of practices of KNUCA,
NUFT, schools and colleges of Kyiv and
Lviv, Vasylkiv Professional College of the
University of Ukraine); generalization of
practical experience; infographic
structuring of the material. The study is

po3pobka HamioHaabHUX LMS-maatdopm Ta
3pOCTaHHS POAi  MOOIABHOTO HAaBYAHHS
(mobile learning opu aKTUBHOMY
BUKOPUCTAHHI BIipTyaAbHOI Ta AJOIIOBHEHOL
peaavHOCTI (VR/AR). Are HaWBasKAUBIIINM
dakTOpOM IpPH IIOMY € II€PEOCMHCAEHHS
poAi BUKAgnada — 3 IlepeaaBada 3HaHb Ha
dacuaitaropa [11];

Orasn HaAyKOBHX [PKE€pPEA CBIOYUTH IIPO
BUCOKUN HayKOBHH iHTEpEC 0
IpoOAEMaTUKH 3MiIlIaHOTO HaBYaHHA HK
IIe1aroTivHOro (peHOMEHY, 110 TpaHchopMye
CydacHy OCBiTy. 3wMilllaHe HaB4YaHHS
TIOEMHYE TEXHOAOTIYHI PECYPCH 3 IICUXOAOTO-
MeIaroTiYHUMM  IIPUHIIUIIAMH aKTUBHOIO,

IIepPCOHAAI30BAHOIO Ta  iHTEpPaKTHUBHOIO
HaBYaHH. [Tomaaprri JOCAI/IKEHHS
HAYKOBIIIB MalOTh OyTH CHIpPsSMOBaHI Ha
aziarrraltiro CBiTOBOTO JOCBiny o
BITYM3HSIHOTO KOHTEKCTY, PO3POOKY
MUOAKTUYHUX  MOJZIEA€H, BIOCKOHAAEHHS

upoBUX iHCTpyMeHTIB. Poab nep:kaBu B
HaJaHHI IIPaBOBOi HOPMATUBHOI HiATPHUMKY
Ta iHBECTOPIB OAd HaJAHHS JOIOMOTH IIPHU
BUpIiIlIeHHI TUTaHb TEeXHIYHOI MiATOTOBKHU B
ImAaHi 3a0e3re4eHHd HOBITHIM 00AQIHAHHAM,
0e3AIMITHUM  [OOCTYIIOM [0  iHTEPHETY
3aAUIIAETHECS HaA3BUYaHO Ba>KANBOIO.

BuzineHH  HeBHpillleHHX  paHilne
YaCTHH 3araAbHOI IIPOOAEMH, SKHM
IPHCBAYYETHCH cTarTTo. Biaprricts
JOCAITZKEHb dokycyeThCs Ha
3araAbHOIIENATOTIYHUX acCIleKTaxX, TOAl 49K
criertudpika BUKAQIAHHS TEXHIYHUX
JUCLIVIIAIH (110 BuMararmThk pobotu 3 CAD-
cucreMaMu, KpecaeHuKamu, 3D-mopeasmui)
B yMOBax 3MiIlIaHOTO HaB4YaHHSA PO3KpHUTa
HenoctaTHbo. [loTrpebye  yrouHeHHa i
MeTOoaVKa nob6opy MYABTHUMEIIHHOTO
KOHTEHTY 3 ypaxyBaHHSM KOTHITHBHOI'O
HaBaHTaXKEHH] CTYAEHTIB B yMOBax CTPECY,
CIIPUYHHEHOTO dopc-MazKOPHUMU
obcTaBUHAMU.

MeToOI0 [OOCAiNKEHHSI € PO3KPUTTH
deHoOMeHy ITOHATTS "3MilllaHe HaBYaHHS" Ta
moro XapaKTepHUX ocobAUBOCTEH,
BU3HAYEHHd HOr0 IIOTEHIiaAy Ta POAi
MYABTUMEIHHUX TEXHOAOTIH SK 3aco0iB
OiABUIIEHHA SKOCTI OCBITM B yMOBax
mudpoBoi TpaHcdopMallii, a TAKOXK aHaAi3
IIPaKTUYHUX MOJAEAEH MOr0o BIIPOBA?KEHHA B
OCBITHIX 3aKAaIax YKpaiHH.

Buraan OCHOBHOro marepiaay. /[aa
JOCATHEHHS IIOCTaBAE€HO] MeTH
BUKOPHUCTAHO: TEOPETUKO-METOIOAOTIYHNHN
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also based on the results of theoretical
analysis of information sources,
generalization and conceptual
synthesis [11].

Initially, blended learning was
considered as an auxiliary tool in the
professional training of personnel of large
corporations (for example, IBM, Oracle,
HP). In the 1990s, this model began to
penetrate academic  education, in
particular in American and British
universities. The founder of the concept in
higher education is considered to be
Charles Graham, who outlined three key
components of blended learning: face-to-
face learning, online learning and
independent activity of the applicant [22].
In Ukraine, active study of the issues of
blended learning began in the 2010s in
connection with the digitalization of
education and the development of distance
platforms, such as Moodle, Claroline,
Edmodo, and later Google Classroom and
Microsoft Teams [11; 13].

Theoretical foundations: cognitive and
didactic approaches.

According to Jerome Bruner's concept
[3], the Ilearning process should
correspond to the stages of the learner's
cognitive development: action (enactive),
image (iconic), and symbol (symbolic
level). These stages are directly related to
the forms of presentation of educational
material:

» videos, infographics, virtual labs —
activate the iconic channel;

» textual information and analytical
tasks are a channel of symbolic perception,;

» practical simulations and
interactive = exercises  stimulate the
development of the enactive channel.

In addition, L. Wekker [4] emphasizes
the multisensory approach to the
perception of information, which is the
basis of multimedia learning. His studies
have shown that the efficiency of learning
increases by 60...70% when combining
visual, auditory and motor channels. The
authors [8] in their work on the
methodology for creating multimedia
manuals emphasize the importance of the
emotional and aesthetic components in

aHaai3 HayKOBHX IyOAiKartis [12];
opiBHAABHUP aHaai3 wMopmeaedt blended
learning; kedic-meTon (aHaAi3 MIPaKTHUK

KHYBA, HYXT, mkia Ta koaemky Mmict KueBa
Ta AbBOBa, BacmaBKiBCBKOro (paxoBOro
KOAEIKY YHiBepcUTeTY "Ykpaina');
y3araabHEHHS [IPaKTUYHOTO JOCBiy;
indorpadiyHe CTPYKTYpyBaHHS MaTepiaay.
HocaimkeHHsa  TakoxX b6asyernbcs Ha
pesyabpTarax TEOPETUYIHOTO aHaaizy
iHpopMaILiHUX [MKepes, y3araabHEHHS Ta
KOHIIENITyaABHOrO CUHTe3y [11].

[TouyaTkoOBO, blended learning
PO3TASIAAOCEH SIK AOTIOMIXKHUY iHCTPYMEHT Yy
npodpeciiiHii TiAroTOBII IePCOHAAY BEAMKHX
Kopriopaui#i (Hanpuraazn, IBM, Oracle, HP). Y
1990-x pokax 119 MoAeAD I109aAa IIPOHUKATH
B akaueMidHy  OCBiTy, 30KpeMa B
aMepPUKaHCBhKHX i OpPUTaHCHKUX
yVHiBEpCHTETAaX. OCHOBOIIOAOZKHHUKOM
KOHIIEMIli y BHIIIH OCBITI BBaXKaloTb
Yapabza TI'pema (C.R. Graham), gaxuit
OKPECAUB TPH  KAIOYOBI  KOMIIOHEHTU
3MiIlIaHOTO HaBYaHHI: O4YHE HaB4YaHHY,
OHAAMH-HaBYaHHA Ta caMmocTiiiHa
aKTHBHICTb 3m00yBada [22]. B VYkpaini
aKTHBHE BUBYEHHS IIPOOAEMATUKHU
3MilTaHOTO HaBYaHHY po3ro4dasoch y 2010-x
POKax y 3B'd3Ky 3 IIM(POBI3AII€I0 OCBITH Ta
PO3BUTKOM OHCTAHIIIMHUX TAQTHOPM, TAKUX
gk Moodle, Claroline, Edmodo, mizgimie
Google Classroom Ta Microsoft Teams
[11; 13].

TeopernyHi  ocHoOBU:
OUOAKTUYHI TiIX0IH.

3rinHo 3 KoHIlemilieo [xxepoma BpyHepa
[3], mporiec HaBYaHHS IIOBUHEH BiAIIOBiIaTH
eTariaM KOTHITHBHOTO PO3BUTKY 3/100yBaya:
Oig  (eHakTHMBHUM), o0pa3 (ikoHiuHU) Ta
CUMBOA (CUMBOAIYHHU piBeHb). Lli eranu
OesrocepeaHbO CIIiBBiAHOCATHCH 3 (POpMaMH
Iofadvi HaBYaAbBHOI'O MaTepiaAy:

» Bineo, iHdorpadgikoro, BipTyaAbHUMU
AabOpaTOPHUMU — aKTUBI3YIOTH iKOHIYHUH
KaHaA.

» TekcroBa iHQoOpMAallid Ta aHAAITHYHI

KOTHITUBHI H

3aBIIaHHA - KaHaA CHMBOAIYHOTO
CIIPUNHATTS;

» TOparkTHIHI CUMYASITii Ta
IHTEPaKTHUBHI BIpPaBU —  CTHUMYAIOIOTH

PO3BUTOK €HAKTUBHOTO KaHaAy.

Kpim Toro, A.Bekkep [4] akiieHTye Ha
MYABTUCEHCOPHOMY IIiAXOAi OO0 CIIPHUHHSTTS
indpopmartii, 1110 CTaHOBHUTDH OCHOBY
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learning. The creation of multimedia
manuals emphasizes that an effective
educational multimedia product should
be:

e logically structured and aimed at

achieving clearly formulated learning
objectives;

e user-oriented (taking into account
the age, cognitive and technical

characteristics of the audience);

e interactive — with the possibility of
feedback and adaptation to the results of
the applicant's activities;

e multimodal - rationally combine
text, illustration, sound and video and be
technically compatible and available on
different platforms;

e developed in compliance with
pedagogical principles of activating
cognitive activity (modelling, problem-

based learning, differentiation of tasks);

e provided with methodological
elements (instructions, assessment
criteria, tests) and regulatory frameworks
(copyright, accessibility for people with
disabilities).

In their opinion, multimedia resources
should not only inform, but also motivate,
arouse cognitive interest. Multimedia
technologies enrich independent work,
involving a significant number of sensory

components of the learner in the
perception of information [11].
Psychological and pedagogical

advantages of blended learning.
Numerous studies have proven that
blended learning contributes to the
formation of metacognitive strategies
and supports the differentiation and
personalization of the educational
process, develops self-organization, time
management and self-control skills [11;
13]. In particular, S. Bandura's research
indicates that the introduction of
blended learning elements in a general
education school allows for a significant
increase in the level of student
independence. Similar conclusions are
contained in the works of A. Savchenko,
who points to the increase in students’
cognitive activity when theoretical
material is taught in the format of a video
or interactive presentation, and classes

MYABTHMEIiFTHOTO HaBYaHHS. Horo
MOCAIJZKEHHSI TI0Ka3aAM, IO eeKTHBHICTh
3acBoeHHA 3pocrae Ha 60...70% npu

IIOEAHAHHI 30POBUX, CAYXOBHUX Ta MOTOPHHX
KaHaAiB.

ArTopu [8] y cBoOilf mpali IIpo MEeTOAUKY
CTBOPEHHA MYABTHUMENIMHUX IIOCIOHUKIB
HiIKPECAIOIOTh BasKAUBICTH €MOILIHOTO Ta
€CTETHYHOI0 KOMIIOHEHTIB Yy HaB4YaHHI.
CTBOpeHHS MYABTUMEIOIMHHX IIOCIOHUKIB

i IKPECAIOIOTb, 1 (0) e(beKTUBHUHA
HaBYaAbHUN MyABTHUMEOiMHUN IIPOOYKT Mae
OyTu:

e  AOTIYHO CTPYKTYypPOBaHUM i
COpsAMOBaHUM  Ha  JOCATHEHHS  YiTKO

chopMyABOBaHUX HABYAABHUX ITIACH;

e oOpicHTOBaHHH Ha KOpHUCTyBada (3
ypaxyBaHHSM BIKOBHUX, IIi3HABaABHHX Ta
TEXHIYHHUX 0COOAMBOCTEH ayauTopii);

e IHTEPaKTHUBHUM — 3 MOXKAHUBOCTIMH

3BOPOTHOIO 3BEI3Ky H  azanramii 1o
PE3yABTaTIB MiSIABHOCTI 3100yBava;
® MYyABTUMOJAAABHUM — palliOHAABHO

IOEHYBATH TEKCT, IAIOCTpAllilo, 3BYK i BiZieo
Ta OyTH TEXHIYHO CYMiICHHUM i JOCTYIIHUM Ha
Pi3HUX nAaTdOpMax;

®  PO3pPOOAEHHM i3 JOTPUMAaHHSIM
IeJaroriYHuX IPUHIIUIIIB akTUBi3arlii
i3HAaBaABHOI MIIABHOCTI (MOJEAIOBaHH4,
mpobAeMHe HaBYaHHS, audpepeHIiarisa
3aBIaHBb);

e 3a0e3reYeHruM METOAUYHHUMHU
ereMeHTaMH  (iHCTPYKILSIMH, KpHUTepiaMu
OLIIHIOBaHHY, TecTaMM) 1 HOpPMaTHBHO-

IIPaBOBHMH 3acallaMM (aBTOPCBEKI IIpaBa,
JOCTYIIHICTE OAL AIOZIEY 3 iIHBaAiqHICTIO).

Ha ixHi0 ngymMKy, MyABTUMEMiHI pecypcu
MaloTb He Aullle iHdopMyBaTH, aase H
MOTHUBYBaTH, BHKAVUKATH IIi3HABaAbLHUH
iHTEpEC. MyasTHMeEOitiHI TEXHOAOTII
30aradyroTh CaMOCTIHHY po0OTY, 3aAydarodu
o0  copuiHATTa — iHQoOpMalli — 3HaAYHY
KIABKICTE YyTTEBUX KOMIIOHEHTIB AIOIUHHU,
dKa HaB4aeTbcd [11].

IIcuxoaoro-riegarorivHi
3MiIlIaHOTO HaBYaHH4.

Y YMCA€HHHUX [OOCAIKEHHSX [OOBEAECHO,
(0] 3Milane HaBYaHH{ cIIpusie
dopMyBaHHIO MeTalli3HaBaAbHUX CTpaTerii
Ta OiATpUMYy€E audpepeHInaliio i
IIepCOHAAI3aIlil0  HaBYAABHOTO  IIPOLIECY,
PO3BHUBaE HaBHUYKM caMoopranizartii, Tatim-
MEHEIKMEHTy Ta CaMOKOHTpoato [11; 13].
3okpema, JOCALT>KEHHS C. Barnypu

repeBaru
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in the classroom are devoted to
discussion, application of knowledge and
reflection. Blended learning is

considered as a flexible system of
distance (online) learning, supplemented
by direct interaction with the teacher
and other students during traditional
learning, @ which allows for the
intensification of the educational process
and the construction of an individual
learning trajectory [12].
Multimedia technologies
component of blended learning.
One of the key elements of blended
learning is multimedia content -
presentations, video lectures, interactive
exercises, virtual laboratories [11].
According to research by O. Yeshchenko
and V. Myronchuk [8], multimedia learning
increases student motivation by 30...40%;
memorization efficiency up to 65%; the
level of engagement in classes up to 75%
compared to the traditional form. These
conclusions are also confirmed by foreign
authors. For example, Clark & Mayer [17]
note that effective multimedia learning
should adhere to the principles of cognitive
load, multimodality and integration of text
with  image. Electronic educational
resources are necessary for the effective
organization of the educational
process [11].
Typology of blended learning models.
Several classifications of blended
learning models are presented in the
literature [11; 13]. The most common
typology, proposed by the Christensen
Institute (USA) [10; 17], includes: Rotation
model — changing stations [6; 11; 13]; Flex
model - mainly online, with teacher
support [7; 10]; A La Carte model — the
student chooses individual online courses
[6; 13]; Enriched Virtual model — most
classes are online, rare face-to-face
meetings [6]; Flipped Classroom model -
replaces traditional lecture delivery and
homework [6; 9; 13]. The works of
Ukrainian scientists - I. Pinchuk,
T. Sydorenko, O. Bilous -  present
adaptations of these models to the
conditions of secondary and higher

as a

BKa3ylOTb, III0 BIPOBa/KEHHSI EAEMEHTIB
3MIIITAHOTO HaBYaHHYA y 3araAbHOOCBITHIHM
IIKOAL [O3BOASE€ 3HAQYHO ITIABUIITHUTHU PiBEHD
CaMOCTIHHOCTI y4HiB. AHAAOTIYHI BUCHOBKH

MmictaTbca y poborax A. CaBYeHKO, dKa
BKa3ye€e Ha  3pOCTaHHA  IIi3HABAABHOI
AaKTUBHOCTI V4HIB, KOAHM TEOPETUYIHHUH

MaTepiaa BUKAIA€ThCA y popMarti Bizmeo abo
IHTEPaKTUBHOI IIpe3eHTallii, a 3aHaTTd B
Kaaci IIPUCBAYYIOThCS 0OTOBOPEHHIO,
3aCTOCYBaHHIO 3HAHB i pedaekcii. 3mimrane
HaBYaHHS  PO3TASNAETBCI  dK  THydYKa
cuCTeMa AUCTAaHILIIMHOIO (OHAAHH) HaBYaHHY,
110 JOIOBHIOETHCHI GesriocepeHBOI0
B3a€EMOMIEI0 3 BHKAQA4YEM Ta IHIIUMH
3mo0yBadyaMu OCBITH IIiZl YaC TPaTULIHOTO
HaBYaHHS, III0 MO03BOAdE iHTEHCUDIKYyBaTH
HaBYaABHUM IIpollec Ta BHOYZOBYBaTH
iIHOUBiAyaAbHY HaBYaAbHY TpPacKTopito [12].

MyabTUMEOifiHI TEeXHOAOTIi dK CcKAagoBa
3MiIlIaHOTO HaBYaHH4.

OOHUM 3 KAIOYOBHUX €AEMEHTIB 3MIiIIIaHOIO
HaBYaHHS € MYABTUMEOIMHUI KOHTEHT —
IIpe3eHTallii, BigeoAeKIlii, iHTepPaKTUBHI
BIPpaBH, BipTyaabHi aaboparopii [11]. 3a
JaHUMH  pocAimxkeHs  O. €mieHKO — Ta
B. Muporuyka [8], MyABTUME/IitiHE
HaB4YaHHS MiIBUIIyE MOTHBAIliI0 YYHIiB Ha
30...40%; edeKTHBHICTE 3ar1iaM'dTOBYBaHHS
0o 65%; piBeHb 3aAydUeHHd Ha 3aHATTIX 0
75% B TIOPiBHSIHHI 3 TPAOULIHHOIO (POPMOIO.
LTi BHUCHOBKH HiATBEPIKYIOTHCSI i
3aKOPIOHHUMU  aBTopaMu. Hampukaap,
Clark & Mayer [17] 3a3Ha4aroTh, IO
edeKTHBHE  MyABTHMeifiHE  HaBYaHHS
IIOBHHHO JOTPUMYBaTHUCS IIPUHIIUIIIB
KOTHITHBHOIO HaBaHTaXKeHHS],
MYyABTUMOJAABHOCTI Ta iHTerpaiiii TEeKCTy 3
300pakeHHSIM. EAeKTpoHHI OCBiTHI pecypcu
HeoOXimHi Oas e(eKTHBHOI oprasizariil
OCBIiTHBOTO IIporiecy [11].

Turmoaoriga MozeAeli 3MIIITAHOIO HAaBYaHHSI.

Y aAiTepatypi momaHo KiAbKa Kaacugikartiit
Mmozmeae blended learning [11; 13].
Ha#i6iabim oI PEeHa THUIIOAOTIS,
zarrporioHoBaHa Christensen Institute (CIIIA)
[10; 17], mictuth: Rotation model — 3mina
crauilii [6; 11; 13]; Flex model — nepeBazkHO
OHAaMH, 3 MiATPUMKOIO BUKAaaa4da [7; 10]; A
La Carte model — ydyeHbr obupae oKpemi
oHAaiH-Kypcu [6; 13]; Enriched Virtual
model — GiABIITICTE 3aHSTH OHAAMH, PiAKICHI
ouHi 3ycrpidi [6]; Flipped Classroom model -
MiHsS€ MICHSMH TPaOUIIPHY ogady AEKILH
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education in  Ukraine, considering
technical, organizational and social
factors. The manual "Blended learning in
vocational (vocational and technical)

education institutions" [6] also examines
these models in detail, adapting them for
VET institutions. There are also models
focused on the formation of skills and
abilities, professional values, and a
competency model [13].

Implementation practice in Ukrainian
higher education institutions.

D. Mishchuk, M. Balaka, V. Rashkivsky
[12] in the study "Experience of distance
learning of students in CAD systems"
describe the development of electronic
courses in technical disciplines based on
Moodle. The courses used: a modular
structure of educational material, which
includes video lessons for individual
training in combination with interactive
tests for self-control and virtual classrooms
for collaborative work. Analysis of the
results showed an increase in success
rates by 15...18%, a decrease in anxiety
during control measures, an increase in
responsibility and  self-discipline of
applicants.

KNUCA also uses the Moodle platform
to host electronic training courses, which
include video lessons, interactive tests
and virtual classrooms.

In international practice, various
blended learning models are used, which
can be adapted to the specific conditions
of the educational institution and the
needs of applicants [6]. The main ones
are:

> rotation model: involves
alternating different types of activities
within one lesson or course, work with a
teacher, independent online work, group
project activities [6]. Advantages: active
involvement, variability, possibility of
individualization;

>  lab rotation: students study theory
mainly online, and perform practical and
laboratory work in specially equipped
premises of the educational institution [6].
Advantages: efficient use of resources,
implementation of a competency-based
approach;

Ta JOMAIIIHI 3aBAaHHS [6; 9; 13]. Y mparrax
yKpaiHcbKuX  HaykoBLiB - [ [liH4yK,
T. Cumopenko, O. Binoyc — mnpencraBA€HO
ajanTallii 3a3HadyeHUX MOAEAEH 10 YMOB
cepeqHBOi Ta BHIIOI IITKOAWM YKpaiHH 3
ypaxyBaHHSIM TEXHIYHUX, OpraHizallifHux i
coliaabHUX YMHHUKIB. [lociOHUK "3MimraHe
HaBYaHHdA Yy  3akaagax  IpodpecitiHoi
(mpodpecitino-TexHiyHOi) ocBiTH" [6] TaKOXK
[eTaABHO PO3TASIAE ITi MOEAIL, aaIITyIOUH iX
masa  3arkaamiB - II(IIT)O. IcHyroTh Takok
MO/IeAil, Opi€EHTOBaHI Ha (pOpMyBaHHS BMiHb i
HaBHUYOK, IIpodpeciiHUX IliHHOCTEH Ta
KOMIIETEHTHICHA MOZieAb [13].

[TpakTHKa BIPOBAXKEHHSA B YKPAiHCBKHUX
3BO.

M. Mintyk, M. Baraka, B. PamkiBcbkui
[12] y mocaimkenHi "[loCBin AUCTAHIIHOIO
HaBYaHHSI CTYIEHTIB CAD-cucremam"
OITUCYIOTh PO3POOKY €AEKTPOHHHX KypCiB 3
TEXHIYHHUX OUCHUNAIH Ha 6a3i Moodle. VY
Kypcax 3acCTOCOBaHO: MOLYABHY CTPYKTYPY
HaBYaAbHOIO MaTepiaAay, II0 BKAIOYaE
BiIEOYPOKHU OAd iHAUBiAyaAbHOI HiATOTOBKU
B IIOEIHAHHI 3 iIHTEPaKTUBHUMU TE€CTaMU A
CaMOKOHTPOAIO Ta BipTyaAbHI ayauTOopii Aas
crmiabHOI  poboTH. AHaai3  pe3yAbTaTiB
II0Ka3aB [iIBUITIEHHS IIOKa3HUKIB
ycoimtHocTi Ha  15...18%, 3MeHIlIeHHS
TPUBOZXKHOCTI IIiJl YaC KOHTPOABHUX 3aXO/IiB,
3pOCTaHHS BiIIOBiIAABHOCTI Ta
CaMOIUCILIUTIAIHY 3100yBadiB.

KHYBA Tako:K BUKOPHCTOBYE ITAaTHOOPMY

Moodle pnag poO3MillleHHS  EAEKTPOHHUX
HaBYaABHUX  KypciB, II0 BKAIOYAaIOTH
BiJeOypOKH, IHTEpaKTHBHI TECTH Ta
BipTyaabHi ayauTopii.

Yy MiXKHapOHIH IpaKTULl
3aCTOCOBYIOTBECS  pi3HI Mogzeai blended
learning, gki MOXHa aganTyBaTH M0

KOHKPETHHX YMOB 3aKAay OCBITH Ta IOTped
3n00yBauiB [6]. OCHOBHI 3 HUX:

»  poraliiina (Rotation model):
nepenbadyae dYepryBaHHd pPi3HUX BUMIB
[IFIABHOCTI B MeXKax OIHOIo 3aHATTS abo

Kypcy, poboTa 3 BYHTEAEM, CaMOCTiHHa
oHAalH-poboTa, rpyIioBa IIPOEKTHA
JIFABHICTD [6]. [IepeBaru: aKTHUBHE
3aAyYE€HHS, BapiaTUBHICTb, MOXKAUBICTH
IHAUBIAyaaizartii;

»  porauig 3a aaboparopismu (Lab
Rotation): 3mo0yBaui ocCBiTM BHBYaIOTh

TEOpilo IIEPEeBazKHO OHAAMH, a IPaKTHYHI Ta
AabopaTopHi poboru BUKOHYIOTH  y

269



Zhytomyr Ivan Franko State University Journal. Pedagogical Sciences. Vol. 4 (123)

Bicrux 2KumomupcoKozo 0epiagHoz0 YHigepcumemy imeHi Isara dpanka.
ITedazoeiuni Hayku. Bun. 4 (123)

»  flex model: the main educational
content is provided online, and the
physical space (classroom, laboratory) is
used for consultations, individual
assistance and group work under the
guidance of the teacher [6]. Students have
significant control over the pace and
sequence of learning [13]. Advantages: high
degree of personalization, flexibility,
mobility;

>  flipped classroom: students learn
theoretical material independently at home
(usually through video lectures, online
resources, distance learning platforms),
and classroom time is devoted to
discussion, problem-solving, practical
tasks, and project work [6]. Advantages:
intensification of classroom work,
development of critical thinking and
collaboration skills;

» A La Carte model: learners choose
one or more online courses in addition to
their core curriculum to deepen their
knowledge in a particular field or gain
additional competencies [6, 13];

»  Enriched Virtual model: most of
the learning takes place online, but
regular, albeit infrequent, face-to-face
meetings with the teacher are envisaged for
consultations, discussions and
monitoring [6].

Ukrainian experience in implementing
blended learning.

Let us analyse the experience of only two
leading universities of Ukraine in teaching
computer-based engineering disciplines. In
KNUCA, when teaching computer-based
disciplines (CAD disciplines), educational
and methodological complexes based on
Moodle have been developed. Students
complete tasks using video lessons, have
access to electronic assessments, feedback
and self-control tools [12].

Multimedia lectures with animation, the
use of supporting notes and visualization

of educational material have been
introduced in NUFT. This approach
activates visual memory and forms

associative thinking [8].

Secondary schools: in Lviv and Kyiv, the
flipped classroom and rotational model are
being actively implemented. Online
platforms Google Workspace, Microsoft

CrleriaanbHO  OOAQOHAHHUX  IIPUMIIIEHHIX
3akaany ocBitu [6]. IlepeBaru: edeKTHBHE
BUKOPUCTAHHS pecypcis, peaaizaiiia
KOMIIETEHTHICHOTO ITiIXOY;

» rtHyuka (Flex model): ocHoBHHI
HaBYaABHUN KOHTEHT HAOAa€EThCd OHAAMH, a

dizmunmii mpoctip (Kaac, aaboparopis)
BUKOPHUCTOBYETbCH  [A  KOHCYABTAIliH,
iHOUBiMyaanbHOI JOIOMOTHM Ta  TPYIIOBOI

poboTH Tim KepiBHUIITBOM BHKA3Aada [6].
3no0yBadi MaroTh 3HAYHWH KOHTPOAB Hal
TEMIIOM Ta IIOCAIIOBHICTIO HaB4aHHa [13].
[lepeBaru: BUCOKUH CTYIIiHb II€pCOHAAI3aIlii,
THYYKIiCTb, MODIABHICTB;

»  IIepeBepHYTHUH KAac (Flipped
Classroom): TEOPETUIHUHN Martepiaa
3n00yBadi OCBITH OITAHOBYIOTH CAMOCTIMHO
B/IOMaA (3a3BUYal yepes BiIeOAEKIlii, OHAaH-

pecypcH, nAaTOpPMHU JVCTaHLIHHOTO
HaBYaHHsI), a ayqUTOPHUMN Jac
IIPHUCBAYYETHCS OOTOBOPEHHIO, BHPIIIIEHHIO
npobaeM, MPAKTUYHHUM 3aBOAHHSIM Ta
IIPOEKTHIN poboTi [6]. [TepeBaru:
aKkTHBi3allis poboTH B Kaaci, PO3BUTOK
KPUTHYHOIO  MHCAEHHS Ta  HaBHYOK
CIIiBIIpAali;

> MOZIEAb CaMOCTIMHOTO 3MIIIyBaHHS
(A La Carte model): 3mobyBadi OCBiTH
obuparoTh OAMH ab0 AeKiAbKa OHAAHH-KypCiB
Ha [0JATOK A0 CBO€i OCHOBHOI OCBITHBOI
Iporpam, 11100 ITOTAMONTH 3HAHHS B IIEBHIH
raaysi abo 3m00yTH MOMATKOBI KOMIIETEHITI
[6; 13];

> 3baraueHe BipTyaAbHE CEPEIOBUIIE
(Enriched Virtual model): Giabmra gactuHa
HaBYaHHS BiAOyBa€TbCd OHAAMH, aase
nepenbadyaroTbCad PEryAdpHi, X04 i Hedacri,
OYHI 3ycCTpidi 3 BHKAQIaYEM JIAST
KOHCYABTallill, 0OroBOpEHb Ta KOHTPOAIO [6].

Ykpaincekuit JOCBin peaaizartii
3MiIlIaHOTO HaBYaHH4.

[IpoaHaaizyeMoO  OOCBiA — AWINlE  OBOX
IIPOBIOHHUX YHIBEPCHUTETIB YKpaiHu IIpH
BHUKAQIAHHI IHXXEeHEPHUX JIUCITHUIIAIH
KOMITIOTepHOro crapsaMmyBaHHsa. B KHYBA
IPU BUKAQJIAHHI JUCITUIIAIH KOMIIFOTE€PHOIO
cupssmyBaHHs (CAD-gucrumaig) po3pobaeHo
HAaBYaABHO-METONWYHI KOMIIAEKCH Ha 06a3i
Moodle. CtyneHTH BUKOHYIOTH 3aBIAHHSA 3a
[OIIOMOTOI0 BiJeOypPOKiB, MalOThb OOCTYII OO
€AEKTPOHHHUX OLIIHOK, 3BOPOTHOTIO 3B'd3KYy Ta
IHCTPYMEHTIB CAaMOKOHTPOAIO [12].

B HYXT BupoBa:KeHO MyABTHUMEIiMHI
AEKITiI 3 aHiMalli€lo, BHKOPHCTAHHSM
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Teams are used to organize a flexible
educational environment [6; 13].

Vocational Education and Training
(VET) institutions: actively use Google
Classroom and Microsoft Office 365,
develop electronic learning courses and
video lessons for theoretical training, while
practical classes are conducted in
workshops or directly at industrial facilities
[6; 13].

At Vasylkiv Professional College of the

University "Ukraine", modern blended
learning approaches are being
implemented, combining face-to-face

instruction with elements of distance
learning delivered through the Moodle
platform.

This form of training is especially
relevant for applicants with special
educational needs in order to create
opportunities for education, professional
orientation, involvement in labour activity,
participation in socially useful life, as well
as for physical education and sports.

Let us give an example of using the
advantages of the Moodle educational
platform over other forms of training when
defending course projects. Thanks to
working in Moodle, applicants had access
to methodological material on both the
methodology of writing a project and its
design in accordance with modern
requirements. They had the opportunity to
download materials in advance, promptly
receive online consultations, use electronic
resources to finalize the project, and also
view the evaluation criteria directly in the
system.

The defense of projects took place using
presentations and presenting the text of
the work through multimedia means,
which facilitated both the defense
procedure itself by the applicant (Fig. 1)
and its evaluation by the commission. At
the same time, conditions for public
defense were provided through video
communication (Fig. 2).

OIOPHUX KOHCIIEKTIB Ta Bi3yaai3alli€lo
HaBYaAbHOrO Martepiaay. Takuit migxim
aKTHBI3ye 30pOBy maM'daTb 1 ¢opmye
acolliaTUBHE MHCAEHHS [8].

3araAbHOOCBITHI IIKOAW: Yy ABBOBiI Ta
Kueni aKTUBHO BIIPOBAZKYETHCS
IIepEBEPHYTUH KAaC Ta POTAIiiHy MOIEAB.
Omnnatin-aargopmu  Google  Workspace,
Microsoft Teams BHKOPUCTOBYIOTBCS [IAS

opraxisarii THY4YKOTO OCBITHBOTO
cepenonua [6; 13].

3araaau II(IIT)O: aKTHUBHO
BHKOPHCTOBYIOTH Google Classroom,
MS Office 365, CTBOPIOIOTE EAEKTPOHHI
HaBYaAbHI KypCH Ta BiIEOYPOKU [OAd

TEOPETUYHOI ITiATOTOBKH, TOMI SIK IMPaKTHUYHi
3aHATTS [IPOBOASTHCS B MalCTepHSIX abo Ha
BHUPOOHUIITBI [0; 13].

Y BacuabKiBCBKOMY (PaxoOBOMYy KOAEIKi
YuiBepcuTeTy "YKpaiHa' BIPOBAKYIOTHCH
Cy4acHi Iaxoau 3MilllaHOTO HaBYaHHS, SIKi
IIOEMHYIOTH OYHY ¢opMy 3 eAeMeHTaMH
[OUCTAHIIIHOINO HaBYaHHS, 1110 PeaAi3yroThCs
gepes nmaatdopmy Moodle.

OcobamMBO  akTyasbHa Taka ¢opMa
HaBYaHHS € JAg 3400yBadiB 3 0COOAMBUMH
OCBiTHIMH TIOTpeb6aMu 3 METOI0 CTBOPEHHS
MOJKAMBOCTEH [OAsl OTPHUMAaHHS OCBITH,
npodpeciiiHoi  opieHTali, 3aAydeHHsS [0
TPYZOBOi MiSIABHOCTiI, ydacTi B CYCIIiABHO
KOPHCHOMY 3KUTTi, @ TaKOX [OAd 3aHAThb
pi3NYHOI0 KyABTYPOIO i CIIOPTOM.

[IpuBegeMo TIPpUKAaZ  BHKOPHCTAHHHA
repenar ocBiTHBOI maaTdgopmu Moodle nepern
iHImMMUy opMaMu HaBYAHHS MIPH 3aXHUCTi
KyPCOBHX TIIPOEKTIB. 3aBagku poOoTi B
Moodle 3mo0yBadi Maam  [OOCTyI OO
METOOWYHOIO MaTepiasy SK II0 METOHOAOTIi
HalkcaHHd IIPOEKTy TakK 1 IIo Horo
0POPMAEHHIO 3TiTHO Cy4YacHUX BUMoOr. Maau

MOXKAUBICTH 3aBYacHO 3aBaHTaKUTH
Marepiaay, OIIEpPaATHUBHO OTpHUMAaTH
KOHCYABTAllii OHAAMiH, BHUKOPHCTOBYBaTHU

€AEKTPOHHI PECYypCH MAsSl [OOIIPAIlIOBAHHS
IIPOEKTY, @ TAaKOXK IIePerAsaaTH KpUTepil
OLLiHIOBaHHSI 0€3I10CepPeIHLO0 B CUCTEMI.

Baxuct IIPOEKTIB BinOyBaBcs 3
BUKOPHCTaHHAM IIpe3eHTAallit Ta
IIPEICTABAEHHSIM TEKCTy poOoTH  depes

MYABTHMEIIHHI 3aCO0H, III0 ITOAETIIIyBAAO SIK
caMy IPOLEAy Py 3aXUCTy 3n00yBadeM (puc. 1)
TaK i oro OILiHIOBaHHs KoMiciero. OIHOYaCHO
yepe3 3aCo0H BifIe03B’I3Ky OyAO 3a0e3I1eYeHO
YMOBH ITyOAIYHOTO 3aXHCTY (pHUC. 2).
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Cropmp

Puc. 1.3, yapan:

MoxeT YTpARTINES SaTACAIT POSPOGTRITICE [ BUpINIeNER. TPOGTEN,
1O "ARIX 1 IX POPMYRANITM T8 KOHTPOREM. OCHORHE JAKINAA TAKIEX MOZETll —
BUTOBICTH B0 B KTIOSOBI. MFTARS: CRTHKI TPOIYLAT MMOBIATH | Ko e
podimL

Mozeni. KouGiEyBasias. pisiik 7aHOK OCHOBHIX CTICTeM YIIDARTIHES JATACAMII T2
BOPOBATACHHA HOBIX ATIOpUTMID AUSBONAE CTBODIBATI ICACHHI BApiaMII

mpn winivammm Mo msoro
miRopuCTOBYBATI FAXY DOCHLIOBHICTS eTanis:

1) Potpaxymok cepemuix THAGeHS INTEHCUBHOCTI MOMITY Ta Tponosimii 1%
TOIATLIIOND MpOTROTYBARES.

y o Y, 0 2038073 TRt

Horo possTRY.
3) Mmamysases o6

Po3paXYHOR IMORIpBOCT BKIIKHERS 1eblITy 3 YPIXYBSKHAM TAKIX daKTopis, X

, Waidnicrs,

5) PojpaysoK cepe:mhol BENITI A6QUNTY i3 BPAXYBANEEN TOUSPEFX
paxropis.

6) Biomavenms  miffnorti moctasox. mo  aizodpaxac  fuomipicrs
sicyroct aedimry s cncten.

7) Binuawenus powipy cTpaxosoro samacy. Ak saGeeye GeMEpepRy
EINOIIK0 €TENEHTIB MARINTY TOCTASAEHE, T8 JODIRHKE Ccpei Bemrms
aepinarry,

§) Cicrazamn maasrpaixy HONORASHE T2 MIKOPUCTANEA SaHACiS, 3 TAS0K

3actocysas miei TocTizoRHOCTI HosBONAC ebeKTIBIO opraiyBATH BpoTe
YTIpABTINEA AMACAME, SEISINT PISHK JediNITY Ta SAGESTEWITI! GenepepRicTs

133 P o
Anazis mayomix mkepen [4; 7, 12; 18] noxasas, mo iw epexmmsoro
VTIPABAINNA TOBADHIDUI SATACAMI iCHYE PRI CYNACHI METOIK | mimoms. [Io
OCHOBHIX 3 HIIX HATeAATS:
~ MeTom omTnisamii samacis;
IDTIEHNA OITINATEHOTO OSCATY HAATIE;

VUpABTIHIA TOBADHIA SABACANII KTIOHOBE SHAYCHHA Nae
"HOpNYSAHNA, ARIAMNAM SKOTO € BIHASCHHS TAKIX POSMIDIE | POTTAUIYEAHHS
AACiB, WO OTIOTAOTH IMGECTH  GeIrEPEpANE  IAIOBOTENIA  TOMNTY
nOAuBNS G MIBINATHRID SATWIEI. BITPATAY HA OCTAEKY TA FOepiranmA
Tomapis (5}

L4,

Cepeit \eTOXiB HOPMYBAHRA TOBADHITX JATACIE BTSHATAOTLEA SBDCTIVDII

METOTI, SKi XAPIKTEPIDVIOTHH NMLIKICTIO CTOCYBAHHS T HEBICOKOK
Bown noEyTs amanis | excueprai
ouimKr, EXOHOMIKO-CTATISTANG METOWE TPYWTYITECH 8 AHATIS CTATICTIHIX

FWETX PO CTAN 3ATACI y MITHyNoMy Ta DepeHeceii BIEBIeWIX Tewrewmpll Ha

npormososasmil mepiox  Tlomp mpocTory JacTocysamix, 3 Mommmocti
PEKOMERIVCTICN MEPEXOTNTII BiI NOPNATIISS, POSPATOBANIX 38 OMOMOTOWO

eBprCTINTIHIX MeToti, 10 Gt BATifiEX nET<oLB [21. c. 83

Cepext ochossIrx aiEia HopM 1

cepeni samaca, TowKal savomRemI ‘n\

BCTAHOBTIOCTICH WA PISHI MINIMATANOO amacy. BICNIEMNE ONTIMATEHIX

‘posnipin sanacis, 6
O i3 OCHORNIN IARIANS IIAHYSAHIUL CUSTEM YIPASTIHRA JANACENII €

KOHKpeTHOMY TOBSPI.

BUCHAYCHES  CepeIMEOTO  pOWMIpY CIDAXOBOTO JAmacy HA  KOPOTKo- Ta

cepensocTpoxoal mepiomn, o x0ssonse Nl maxifisicrs dyixuionysans

‘TOBAPOOGIIY IFPII OMIIMATBHOMY BHKODIICTANH] Pecypeia.
‘Tosaphi 3amacil 3AICKATH BLL HOMITY IHUIBLYATSHIN COOANBYTE, Ml

HayK0B0 OBTPYHTOBAM] KOPMATIIRN X OBEATY.

MCTOI  excrepnon ouiMoX  mepenGavAc  cyG'eKNIBNE  XopIrySamRN
'POIPASOBAILY TIOKASHINKIS 3 YPAKYBARHAN, OSIRYBAEIIX IMist OKPOMI. GaTOpiB TA
AKOROMIHOGTEN, 0 CKTATIIGH B MOTepe:H epio [19, . 94]

METO HOPAYBANI TOBAPHITY Jamacis. Bifl nepe6atac BmmsT

‘OKPeMINI! €1eMeHTaNII 3 YPAXYBAMIAM HLTHOBOTO NPIBHACHHS TORAPHIIX PeCypCis.

Fig. 1. Presentation of the work for defense

zo0m
Workplace

% Auwypoe Onekcill
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Ckpekenb Cepriii

Dwurpuit Knpnos ¥ Ceperens Ceprii & Eerewnii Typui

Muxaiino YepHsk KpaBuenko Bira...

¥ Misaiiio Yephsc ¥ Kpaguenro Birarii

Using the results of a questionnaire
and survey among college applicants and
also based on a comparison of the
indicators of defending course projects
via a distance platform and in person, we
note that in the first case, the success
rate became higher by 10...15%. This is
due to the fact that the distance format
created more favourable conditions for
the preparation and presentation of the
results of course work. Online defense
reduced the psychological pressure
characteristic of face-to-face

EBrennii TypunH

Fig. 2. Public defense

wce... Il @ Bug

Yuacrumw (15)

W) sonommwp Bonogmmposwy
A [wpwit Kupunos

% Eerenii Ne:-.‘,rH%

MiweHko Pycnan
Miserco Pycran
F" Ceprn Aamunsuienco

¥ Mitienxo Pycnan
Cepexens Ceprii

% Baca Penelisiii

BLIIOUITS 38K /1A BCEX

00} , i

BukopucroByrodu pe3yabTaTH
aHKeTyBaHHS Ta ONUTYBaHHA Cepen
3m00yBa4iB KOAEKY, Ta TaKOIK
CIIMPAIOYNCh Ha IOPiBHAHHS IIOKA3HUKIB
3aXHUCTy  KypPCOBHX  IIPOEKTIB  depes
OUCTaHIiiHy 1maaTdopMy Ta B O4HIH
dopMi, BiAMiTHMO, 1110 B IEPIIOMY BUIIAIKY
ycHinrHicTs crasa Builoio Ha 10...15%. Le
IIOB’d3aHO 3 THM, II0 [AHUCTAHILHHUHN
dopMaT CTBOPUB OIiABIII CIPUATAUBI YMOBH
A TATOTOBKU  Ta  IIPEACTaBA€HHS
pe3yAbTaTiB KypcoBoi poboTu. OHAaMH-
3aXUCT 3MEHIIUB IICUXOAOTIYHHUH THCK,

272



Zhytomyr Ivan Franko State University Journal. Pedagogical Sciences. Vol. 4 (123)

Bicrux 2KumomupcoKozo 0epiagHoz0 YHigepcumemy imeHi Isara dpanka.
ITedazoeiuni Hayku. Bun. 4 (123)

performances, which allowed applicants

to present their projects more
confidently.

Blended learning combines the best
practices of traditional and digital

education, creating a new quality of the
educational process. The advantages are:
adaptation to the individual characteristics
of students [11]; development of self-study
skills and independence [11; 12]; increased
motivation through multimedia and
interactivity [13]; flexibility in terms of time
and place of study [8]; expansion of
educational opportunities and accessibility
[13]; the possibility of personalizing the
educational process [13].

For the successful implementation of
blended learning tasks, a policy of
continuous professional development of
teachers, in  particular their ICT
competence [13], must be implemented.
Considering recent events in the
educational environment, this is
impossible without sufficient material
support for teachers and raising their
status. There are high risks of losing highly
professional specialists, and training
graduates and  acquiring teaching
experience require opportunities, time, and
desire.

The second most important task is the
development of high-quality Ukrainian-
language educational content. This
involves the creation, improvement, and
adaptation of existing materials to the
needs of applicants with their needs in
accordance with the concept of an
individual learning trajectory.

In addition to human resources, the
problem of high-quality material support
for access to digital resources [7; 9] needs
to be solved, which involves the availability
of both modern computers, their software,
and access to high-speed Internet at any
point in the location.

For the effective implementation of
blended learning, systemic support is
necessary: institutional, methodological,
technical and regulatory [6]. It is also
important to properly organize the
independent work of applicants, providing
clear instructions, methodological
recommendations and providing feedback
[13]. To determine priorities in the

XapakKTEePHUM [Ad OYHHMX BHCTYIIB, IO
JAA0 MOXKAHUBICTE 3100yBadaM BIIEBHEHiIIIe
IIPEe3eHTyBaTH CBOI IIPOEKTH.

3wMmimrane HaB4YaHHS 00'€qHye Kparr
OPaKTUKH TpagulliiiHoi Ta nudgpoBoi
OCBITH, CTBOPIOIOYH HOBY AKIiCTB
HaB4YaAbHOTO 1pollecy. [lepeBaramu e:
amarTallis mia iHAUBiAyaAbHI OCOOAMBOCTI
y4HIB [11]; PO3BHUTOK HaBHY0K
caMOHaBYaHHH Ta caMocCTiiiHocTi [11; 12];
iABUIIIEHHST MOTHUBAIlil Yepe3 MyAbTUMeIia
Ta iHTEepaKTHUBHICTH [13]; 'HY4YKiCTBH IIIOZI0
yacy Ta Micllgd HaB4YaHHS [8]; po3IIHpeHHs
OCBITHIX MOXKAUBOCTEN Ta [OOCTYITHOCTI
[13]; MOXKAUBICTB epcoHaaizarrii
OCBITHBOTO IIporiecy [13].

Hdass  ycmimtHOi  peaaizariii  3aBOaHb
3MIIlIAaHOTO HAaBYaHHYA IIOBUHHA OyTH
peaaizoBaHa TIOAITHKA TIOCTiHHOTO
npodecifiHoro PO3BUTKY Iearoris,
3okpema ix IKT-kommnerenTHicTs [13]. B
CBiTAI OCTaHHIX IOAIM B OCBITHBOMY
CepeIOBUILIL e HEMOXKAUBO 6e3
JOCTaTHBOIO MaTepiaAbHOTO 3abe3redeHHs
memaroriB, IiABUIIEHHS iX  cTaTycCy.
IcHYIOTHP BHUCOKiI pU3UKH BTpaTu (PaxiBIIiB
BHCOKOTO npodeciAHOTO piBHS, a
HaB4YaHHS  BUIIYCKHUKIB, OIaHyBaHHS
OCBiny BUKAQIaHHS noTpebyloTh
MOZKAWBOCTEH, Jacy, OaKaHHH.

Jlpyrolo HaABaXKAWBOIO  3a[a4d€i0 €
po3pobka SAKICHOTO YKpPaiHOMOBHOTO
HaBYaABHOIO KOHTeHTy. Lle mnepenbadae
CTBOPEHHS, VIOOCKOHAAEHHS, aJaIlTallito
HagBHHUX MaTepiaaiB 1o moTpebd 3100yBadiB 3
ixgiMHK TToTpedaMu BiAIOBIHO A0 KOHIIEIIILT
IHIWBIAyaAbHOI TpaeKTOPii HaBYaHHH.

Kpim aroacekoro pecypcy morpelye
BUPIIIEHHS npobaema AKiCHOTO
MaTepiaaAbHOTO 3abe3IledeHHsI OCTYILYy IO
mudpoBUX pecypciB [7; 9], 110 nependbadae
HasBHICTh IK Cy4YaCHHUX KOMII'IOTEpiB, ix
IporpaMHoro 3abe3rnedyeHHs Ta JOCTYILY 10

IIBUAKICHOTO IHTEpHETY B Oyab 9KHX
TOYKax AOKallii.

JAVN: e(peKTUBHOTO BIIPOBAI3KE€HHSI
3MillTaHOr0 HaBYaHHS HeoOXigHa CHCTEMHa
OiATpUMKAa: 1HCTUTYIIiliHa, MeTOAWYHA,
TexXHiYHa Ta HoOpMaTuBHa [6]. Baxkaupo
TaKOXK IIPaBUABHO opraHisyBaTHu

caMocTtifiHy poboTy 3mo0OyBadiB, HagarO4YH
YiTKi IHCTPYKIIii, METOAWYHI peKOMeHOallii
Ta 3a0e3Ileuyouyr 3BOPOTHHH 3B'd30K [13].
[asi  BHU3HaA4YEHHd  IIPIOPUTETIB  IIpH
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preparation of materials for blended
learning, it is necessary to prepare and
pass test tasks for a group of applicants,
which will allow to more accurately
determine the ratio of materials for
presentation, animation or other formats of
information perception. That is, to create
such educational content that will allow
mastering the educational material with
the highest result.

Conclusions and research
perspectives. It is substantiated that in
the conditions of digitalization of

education, blended learning should be
transformed from a simple combination of
traditional and online approaches into a
flexible adaptive system. This will
increase the motivation of students in
learning the educational material by
activating various channels of
information perception.

It has been established that the use of
specialized multimedia content increases
the level of memorization by up to 65% and
activates the process of forming spatial
thinking. This is confirmed by an increase
in success by 15...18%, which is the result
of harmonizing the multimedia format with
cognitive activity.

Studies on the effectiveness of
multimedia-based learning, conducted at
the Department of  Technological
Equipment and Computer Technology
Design of the National University of Food
Technologies and at Vasylkiv Professional
College of the University "Ukraine" during
the 2024 /2025 academic year, confirmed
that the flipped classroom model is the
most effective for mastering the logic of
design among advanced learners, whereas
the lab rotation model minimizes cognitive
load and technical barriers for entry-level
students.

Prospects for further research include
the development of algorithms for
diagnosing the entry level of applicants to
form an individual trajectory in the blended
learning system, as well as targeted
training of teachers for this, the
development and adaptation of high-
quality educational content.

OiATOTOBII MaTepiasiB [0  3MIIIaHOTO
HaBYaHHS IIOTPiIOHO Oas rpynu 3400yBadiB
OiATOTYBaTH Ta IPOUTHU TECTOBI 3aBOaHHS,
II0 MOO3BOAHTH OIABII TOYHO BH3HAYUTHU
CITiBBiTHOIIIEHHS MarepiaaiB [AS
Ipe3eHTallifHOTO0, aHIMAaIlifHOTO YU iHIIIOTO
dopmary cupuiiaarTa iHgopwmarii. TobTo
CTBOPIOBATHU TaKUU HaBYaAbHUU KOHTEHT,
AKUH [103BOAUTH OIIaHyBaTU HaBYaAbBHUH
MaTtepiaa 3 HAUBHUIIIUM PE3YABTATOM.

BHCHOBKH Ta NEepCIeKTHBH
mocaimxkenb. OOrpyHTOBAHO, III0 B YMOBax
nudpoRizallii ocBiTH 3MimnlaHe HaBYaAHHS
Mae TpaHchoOpMyBaTHUCHd 3  IIPOCTOTO
IOENHAHHS  TPagUuLiAHUX 1  OHAaMH-
HiOXOMiB y THYYKY aJallTUBHY cucteMy. Lle
JIO3BOAUTH HiABUIIINTHU MOTHBAIILil0
3n06yBadiB OCBITH pu 3aCBO€EHHI
HaBYaABHOTO  MaTepiaay 3a  paxyHOK
akTUBizalii pPi3HUX KaHaAIB CIPUHAHATTS
incpopmanrtii.

BcranosaeHo, 110 BUKOPUCTAHHSH
CIIeIiaAi30BaHOTO MYABTUMEIINHOTO
KOHTEHTY HiABUITYE piBeHB
3araM'iToByBaHHA 00 635% Ta akTuBizye
IIpolLec dopMyBaHHS IIPOCTOPOBOTO
MucaeHHs. lle miaTBepAXKeHO 3pOCTaHHSIM
ycmimtHocti Ha 15...18%, 1110 € pe3yAbTaToM
Y3rO/I3KEHHSI MYABTHMeAitHOTO popmary 3
KOTHITHUBHOIO iIABHICTIO.

[TpoBemeHi mOCAiMKEHHA e(PeKTUBHOCTL
3aCTOCYBaHHS MYABTHMEIIMHOIO HaBYaHHS
Ha Kadeapi TEXHOAOTIYHOTO OOAaIHAHHS Ta
KOMITIOTEPHUX TEXHOAOIIH IIPOEKTyBaHHS
HYXT tTa BacuapkiBcbKOoro ¢axoBoro
KOAEDKY  YHiBepcureTy  'YKpaiHa' 3a
2024 /2025 HaBYaABHUH pPIK OiATBEPIUAN

pe3yABTaTH, III0 MOJEAb 'HEepPEBEPHYTOIO
KAacy' € Ha#MbiABII e(EeKTHBHOKIO [IAS
3aCBOEHHS AOTIKH IIPOEKTYBAHHSI

IIPOCYHYTHMHU KOpPHCTyBadaMH{, TOOi SK
MoIeAb "poTaltii 3a aaboparopisMu” MiHiMi3ye
KOTHITUBHE HaBaHTaXKEHHd Ta TEeXHIuHI
Oap’epH y CTYAEHTIB IT0YATKOBOTO PiBHSI.

[lepcrieKTUBU IIOAAABIIUX [OCAIIKEHb
nepeadadaroTh PO3POOAEHHS aATOPUTMIB
JiarHOCTUKH BXiMHOTO piBHS 3m00yBadiB
JAd dopMyBaHHI IHAUBiTyaAbHOL
TpaeKTopii B cucreMi 3MIIIIaHOTO
HaBYaHHY, a TakKO¥X IiAeCIIpPsIMOBAaHOI
IMiATOTOBKH  BUKAQOAYIB  [IAS  IIHOTO,
PO3po0KU Ta aganTartii SKiCHOTO
HaBYaABHOTO KOHTEHTY.
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