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IMPLEMENTATION OF THE EDUCATION 4.0 CONCEPT IN THE SYSTEM OF
MATHEMATICAL TRAINING FOR STUDENTS WITH SPECIAL EDUCATIONAL
NEEDS

I. G. Kravchuk*

The relevance of the study is determined by the growth of digitalization in education and the need
to modernize mathematics teaching in special schools in accordance with the needs of students with
special educational needs. Under contemporary conditions, the concept of Mathematics 4.0
emphasizes adaptive, personalized, and data-driven instructional models; however, their
methodological implementation in special mathematics education remains insufficiently systematized.
This necessitates a comprehensive scientific analysis of digital technologies as instruments for
improving accessibility, effectiveness, and sustainability of mathematical knowledge formation.

The aim of the article is to provide scientific substantiation and systematization of approaches to
the formation and development of mathematical knowledge of students with special educational
needs in grades 5-6 of special education schools through the use of digital technologies within the
framework of the Mathematics 4.0 concept.

Research methods included analysis and synthesis of scientific literature in mathematics
didactics, special pedagogy, and digital education technologies; system-structural and comparative
analysis; didactic modeling; and theoretical generalization of practical experience in the application
of digital learning tools in special education settings.

The study identified the psychological and pedagogical prerequisites for the acquisition of
mathematical knowledge by students with special educational needs in a digitalized educational
environment. The didactic possibilities of digital technologies for personalizing learning, step-by-step
knowledge formation, and formative assessment were established. The feasibility of using adaptive
digital tools as an instrument for the controlled development of mathematical skills has been proven.
The main scientific and practical problems of implementing digital technologies have been identified,
in particular, the formalization of individualization, limited availability of adapted resources, digital
inequality, and insufficient methodological readiness of teachers.

The conclusions indicate that the implementation of the Mathematics 4.0 concept in a special school
is possible provided that digital technologies are integrated into a comprehensive methodological
system with the leading role of the teacher and a focus on the individual learning dynamics of
students. The use of digital tools contributes to increasing the effectiveness and practical significance
of mathematical knowledge.
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Prospects for further research include empirical evaluation of Mathematics 4.0 models in special
education schools, development of criteria for measuring learning dynamics, and creation of
standardized adaptive digital resources for mathematics education.

Keywords: digital learning environment, special education, adaptive learning, personalized
learning pathway, mathematics didactics, formative assessment, learning analytics, inclusive
technologies.

IMIIAEMEHTAIIISI KOHIIEIIIII OCBITH 4.0 Y CHCTEMY MATEMATHYHOI
INIAOTOBKH YYHIB 3 OCOBAUNBHMH OCBITHIMH IIOTPEBAMH

I. T'. KpaB4yk

AKxmyanvHicmb O00CNIOIKEHHSL 3YMOBIeHA 3POCMAHHAM Yugposizayii oceimu ma HeobXiOHicmio
MOOEPHI3AUTl 8UKNAOAHHS MAMEMAMUKU 8 CNeyidnbHIill WKol 8i0nogidHo 00 nompeb YuHig 3
ocobnusumu oceimHimu nompebamu. Y cyuacHux ymosax KoHuenuis "Mamemamura 4.0" axkmyanizye
8NPOBAOIKEHHS. AOANMUBHUX, NEPCOHANIZ08AHUX | OAHOOPIEHMOBAHUX OCBIMHIX Ni0x00ie, OOHAK ix
MemoouuHe 00TPYHMYBAHHSL 8 CNeYIANbHIU MAMEeMAMUYHIT 0C8IMI 30IUUUAEMBCSL PP AZMEHMAPHUM.
Ile nompebye yinicH020 HAYKOB020 AHANIZY MONKAUBOCMEN YUDPOBUX MEXHO02Il K THCmpYymeHmy
nidsuweHHst 00CMYnHOCMi, pe3ylbmamueHOCmi ma cmilikocmi POPMY8AHHSI MAMEMAMUUHUX 3HAHb.

Mema cmammi noasizae 8 Haykosomy 06TPYHMYBAHHI il cucmemamu3ayii nioxodie 00 PopMys8aHHs
ma po3suUMKY MAMeMAMUUHUX 3HAHb YUHIB 3 0coOauU8UMU OC8IMHIMU nompebamu 5-6 wnacie
cneyianeHoi WKOAU UWJISAXOM BUKOPUCMAHHS UYUGPOBUX MEeXHONO2I Y MeXKaxX KOHUenyil
"Mamemamurxa 4.0".

MemoodonoziuHy 0CcHO8Y O0CNIONEHHSI CMAHO8ASIMb AHA3 | Y3A2A/NbHEeHHST HAYKosux oxKepes 3
oJudaxmuKu mamemamuku, CneyianibHol nedazo2iki ma Yugposux 0C8IMHIX MexHO102ili, CUCMeMHO-
CMpPYKMYpPHUU i NOPIBHSLIbHUL aHaMi3, oudaKkmuuHe MOOeN08AHHS, G MAaKOoX meopemuuHe
Y3azanbHeHHsT NPAKMUUH020 00c8i0Y SUKOPUCMAHHS YUugposux 3acobie HABUAHHSL 8 CNeuidbHIl
WIKOL.

Y  pesynomami 00CniOMKeHHST BU3HOAUEHO NCUXO0020-Nedaz02iuHl nepedymosu 3AC80EHHS
MAMEeMAMUUHUX 3HOHb YUHAMU 3 0COOAUBUMU OCBIMHIMU nompebamu 8 Ymoeax UugposizoeaHozo
0c8iMmHBL020 cepedosuliad. BecmanoeneHo OUOAKMUUHL MOIAUBOCMI UUPPOBUX MEXHO02iU U000
NnepcoHanisayii Ha8UaHHs, N0emanHozo hopMYe8aHHs 3HAHb I POPMYBANLHOZ0 OUIHIOBAHHSL. [JogedeHo
O0oULIbHICMb 3ACMOCYBAHHSL A0ANMUBHUX YUUPPO8UX 3ac06i8 SIK IHCMmpPpYMeHmy Kepo8aHo20 po3sUMKY
MmamemamuuHux YmiHo. BusieneHo 0CHO8HI HAYKOBO-NPAKMUUHIL NPOobemu 8nposadrKeHHsT YUPPosux
mexHoo2lll, 30Kpema opmanizayito iHougidyanizayii, obmerxxeHy oocmynHicms adanmMo8aHUX
pecypcis, uugposy HepigHICMb | HeAoCMAamH0 MeMOOUUHY 20MOBHICMb Neddzoz2is.

Y eucHoskax 3asnHauero, wio peanizayisi kKoHuenuii "Mamemamurxa 4.0" y cneuionbHIll WKONL
MOIKNUBA 30 YMOBU ITHMe2PAaUii UUPpo8UX MEXHON02IU Y YULNICHY MEemOOUUHY cucmemy 3 NposioHO0
poto nedazoza ma OpieHmayierd HAa HOUBIOYANbHY HABUAIbHY OUHAMIKY YuHI8. 3acmocyeaHHs
yugposux 3acobie cnpusie niOBUULEHHIO pe3yabmamusHocmi U npakmuuHoi 3Hauywocmi
MamemamuyuHUX 3HAHb.

INepcnexmugu nodanbuiux 00CAIOIEHb N0 SI3GHL 3 EMNIPUUHOI0 OUIHKOI0 edheKkmugHocmi mooesell
"Mamemamurxu 4.0" y cneyianbHilli WKONL, PO3POONEHHAM Kpumepiie SUMIPDIOBAHHSI HABUANTLHOTL
OUHaMIKU mMa CMEBOPEeHHAM CMmaHOapmu308aHUx adanmueHux uyugposux pecypciga 0ns
MmamemamuuHoi oceimu.

Knrwuosei cnoea: yugpose HaguanvHe cepedosuuie, CneyianbHa ocgima, adanmueHe HO8UAHHSL,
NepcoHANI308aHA OCBIMHS MpPAeKmopis, OudaKmuKka Mamemamurki, QopmysanbHe OUIHIO8AHHS,
0C8IMHI OAHI, IHIK/IFO3UBHI MEXHO021.

Introduction of the issue. The current ITocTaHoBKa npobaemu. CydacHwuii eran
phase of digital transformation in | umdpoBoi Tpa"cdopmMarii OCBITH,
education, characterised by the concept of | moznagenui#i KoHmermiliero "MaremaTuka
"Mathematics 4.0", necessitates a| 4.0, 3YMOBAIOE HEOOXIiTHICTh
rethinking of the content, methods and | mepeocmucaeHHs  3MicTy, MeTomiB i
technologies used in teaching mathematics | TexHOAOTIEE BHKAQOAHHA MaTEMaTUKU B
in special schools. The introduction of | cnemiasbHi# LITKOAI. 3anpoBaKeHHA
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digital tools, adaptive learning platforms,
elements of artificial intelligence
(hereinafter ‘AD) and  visualisation

environments significantly expands the
didactic possibilities of mathematics
education, whilst simultaneously
highlighting the challenge of ensuring its
accessibility, inclusivity and psycho-
pedagogical appropriateness for pupils
with special educational needs (hereinafter
referred to as SEN). Traditional approaches
to teaching mathematics in special schools
often prove insufficiently flexible with
regard to individual educational
trajectories, levels of cognitive development
and sensory abilities of pupils, which
reduces the effectiveness of the acquisition
of mathematical concepts and limits the
potential for their cognitive development.

The issue of developing and
implementing "Mathematics 4.0" models in
special education lies at the intersection of
mathematics didactics, special education,
developmental psychology and digital
educational technologies, and is directly
linked to important scientific tasks such as
justifying adaptive teaching methods,
developing compensatory mechanisms for
pupils, and demonstrating the
effectiveness of pedagogical solutions
focused on digital technologies. In practical
terms, this issue correlates with the tasks
of improving the quality of mathematical
training for students in special education,
expanding their opportunities for academic
and social integration, as well as preparing
teachers for professional practice within a
digitalised and inclusive educational
environment. Thus, the scientific
understanding and practical resolution of
the problem of implementing "Mathematics
4.0" in special schools is a necessary
prerequisite for modernising the special
education system in line with
contemporary educational challenges and
the strategic priorities for the development
of science and society.

Current state of the issue. A review of
current research on the topic allows us to
identify four interrelated research areas
that reflect the evolution of the goals,
content and technologies of mathematics
teaching in the context of the digital
transformation of education and a focus on

OU(POBHUX  IHCTPYMEHTIB, amalTUBHUX
HaBYaABHUX raaTdopm, €AEMEHTIB
IITyYHOTO iHTeaekTy (maai - III) Ta
Bi3zyaai3zariiHnux CEpEeaOBHUILL iCTOTHO
PO3IIHPIOE OUAaKTHYIHI MO>KAWBOCTI
MaTeMaTH4HOI OCBITH, BOZHOYAC

aKTyaAi3ylodn IpobaeMy 3abeariedeHHd il
JOCTYITHOCTI, iHKAIO3UBHOCTI Ta IICHXOAOTO-
II€JAroriyHOl [AOIABHOCTI [OAd Y4YHIB 3
OCOOAMBHIMH OCBIiTHIMH moTpebamu (maai —
OOII). Tpagumiiai migxogu A0 HaBYaHHS
MaTeMaTHKHU B CIEIlaAbHIH IIIKOAI 4acTo
BUSIBASIOTHCSI HEJOCTATHHO THYYKHUMHU I110/10
IHIWBIAyaAbHUX OCBITHIX TPa€eKTOPil, piBHA
KOTHITUBHOIO PO3BHUTKY Ta CEHCOPHHUX
MOXKAUBOCTEH V4HIB, 10 3HUKYE
e(peKTUBHICThL 3aCBOE€HHS MaTeMaTUYHHX
IIOHATHL 1 o0OMexXKye IIoTeHIliaan IXHBOTO
[1i3HaBaABHOIO PO3BUTKY.

[TpobaemaTuKa dopMyBaHHS Ta
BIIPOBA/KEHHA MofeAed "MaremaTuku
4.0" y cneuiaapHi¥ ocBiTi nepebOyBae Ha
IepeTuHi MUNAKTUKU MaTeMaTUKH,
crieriaapbHOI IIeaaroriku, TICUXOAOT1
PO3BUTKY Ta TUPPOBUX OCBITHIX
TEeXHOAOTi#l i Oe3rnocepemHBO IIOB’I3aHA 3
BaXXKAUBHUMM  HAyKOBUMHU  3aBIaHHIMHU
OOIPYHTYBaHHS AQOalNTHUBHUX  METOIUK
HaB4YaHHS, PO3BUTKY KOMIIEHCATOPHUX
MeXaHi3MiB Y4HIB Ta [OBeIeHHS
PE3yABTATHUBHOCTI II€JaroriYyHUX pillleHb,
opieHTOBaHUX Ha HIUQPPOBI TEXHOAOTIi. Y
IpakTUYHOMY BUMipi 1mg  Impobaema
KOpPEAIoE i3 3aBAaHHAMU ITiABUIIIEHHS
AKOCTI1 MaTeMaTH4IHOI HiATOTOBKH
3m00yBa4iB crieriaabHOI OCBIiTH,
PO3IIMPEHHS IXHIX MOXKAUBOCTEN A4
akameMiuyHoi Ta colliaabHOiI iHTerparii, a
TaKOXK HiATOTOBKH IIeaaroris 10
npodpecitinoi  migABHOCTI B~ yMoOBax
U PoBi30BAHOTO 17§ IHKATO3UBHOTO
ocBiTHBOrO cepenoBuiia. OT¥Ke, HayKOBe
OCMHMCAEHHA U MpakTU4YHe PO3B’I3aHHS
npobaeMH BHOpPOBazKeHHa "MareMaTuKu
4.0" y cremiasbHi#l IIKOAI € HEOOXiIHOIO

IIepPeLyMOBOIO MozepHizalii = cucreMu
cIieriaanbHOIL OCBITH BLIIIOBLIHO 10
Cy4acCHHUX OCBITHIX BUKAUKIB i

CTpAaTEeriYHUX IIPIOPUTETIB PO3BUTKY HAYKHU
Ta CyCIIiAbCTBA.

AHaaiz ocTaHHiIX gocaizmkeHs i
nmybaAiranmiii. Orasag CydacHHX [OCAiIKEHDb
3a TEMOIO [J03BOASE BHOKPEMHUTH YOTHUPHU
B3a€EMOIIOB’I3aHi HAYKOBI HaIpsMH, IO
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the needs of pupils with intellectual
disabilities. The first research area
concerns the conceptual and
methodological foundations of

Mathematics 4.0 and the rethinking of the
role of mathematics education within the
Education 4.0 paradigm. In particular,
E.P. Taja-on and co-authors (E.P. Taja-on
et al.) view mathematics as a strategic tool
for developing key 21st-century
competences, notably adaptability, critical
thinking and digital literacy, which creates
a methodological foundation for its renewal
in special schools [14]. E.P.Layco
emphasises teachers’ readiness to
implement Mathematics Education 4.0,
arguing that the insufficient level of
teachers’  professional and digital
competences hinders the implementation
of innovative approaches [10]. N.H. Zulkipli
and M. Musa analyse teachers’ attitudes
towards the wuse of technology in
mathematics teaching, emphasising that
the effectiveness of digital transformations
depends on motivational and
organisational factors [15].

The second research area covers studies
on the specifics of teaching mathematics to
pupils with intellectual disabilities and
issues relating to special and inclusive
mathematics education. Thus, M.I. Klyap
explores the didactic difficulties in the
acquisition of mathematical knowledge by
such pupils, emphasising the need for the
gradual formation of concepts, visual aids
and a practical focus in teaching [2]. The
views of special education teachers on the
process of teaching mathematics are
studied by S. Ozdemir and Y. Kilic, who
identify the conditions for its sustainability
and effectiveness [11]. H.G. Kirmizigtl
investigates the experience and challenges
of teaching mathematics in an inclusive
setting, noting the gap between theoretical
requirements and the practical realities of
teaching [8]. A. Filiz outlines the main
trends in research on mathematics
education in special education,
emphasising the fragmentary and uneven
nature of scientific approaches [7].

The third research area concerns the
use of digital technologies, information and
communication tools, and Al in teaching
mathematics to pupils with SEN. The

BimoOpazkaroTh €BOAIOILIO IliA€H, 3MiCTy Ta
TEXHOAOTIH HaBYaHHS MaTeMaTUKH B
ymMoBax IUdppoBoi TpaHcdopmallii oCBiTH

Ta oOpieHTanii Ha mHOTpebM yYHIB 3
HOPYILIEHHAMH IHTEAEKTYaABHOT'O
po3BuUTKy. llepmuii HayKOBHUH HaIpdaMm
CTOCYETBCH KOHIIEIITYaAbHO-
METOLOAOTIYHUX 3acan Marematuku 4.0 Ta
IIEPEOCMHUCAEHHSI  POAl  MaTeMaTU4YHOI
ocBitm B Tmapamgurmi Education 4.0.
3okpema, E.II. Tag-om Ta criBaBTopu
(E.P. Taja-on et al.) PO3rAd1aroTh

MaTeMaTHUKy 9K CTpaTeriyHUY iHCTPYMEHT
dopMyBaHHA OCHOBHHX KOMIIETE€HTHOCTEH
XXI croaiTTH, 30KpeMa agarTHBHOCTI,
KPUTUYHOTO MHCAEHHS Ta IUQPPOBOI
TPaMOTHOCTI, III0 CTBOPIOE METOIOAOTIYHE
OiATPYHTS OAS il OHOBAEHHSI B CIEIliaAbHIN
mKkoai [14]. Ha roroBHOCTI BYHUTEAIB OO
BrpoBakeHHsT Mathematics Education

4.0 axknenrye E.II. Aatixko (E.P. Layco),
OOBOASYM, IO HEJOCTATHIM  piBEHb
rnpodeciiHux i P POBUX
KOMIIETEHTHOCTEH  IenaroriB  CTpUMYye

peasizamniro iHHOBaLiMHUX miaxomiB [10].
CraBA€HHA BYHTEAIB [0 BHKOPHCTAHHS
TEXHOAOTIM y HaB4YaHHI MaTeMaTUKU
anaaizyroTs H.I'. 3yakinai (N.H. Zulkipli) Ta

M. Myca (M. Musa), i JKPECAIOIOYN
3aA€XKHICTh  €(PEeKTHBHOCTI  IIU(PPOBUX
TpaHcopMmallii Big MOTHUBALlIHHUX i

oprasizalifHUX YMHHUKIB [15].
Jpyruii HayKOBHUM HAaIIPSIM OXOIIAIOE

JOCALI>KEHHS creniku HaB4YaHHA
MaTeMaTUKH y4HIB 3 IOPYLIEHHAMH
IHTEAEKTYaABHOT'O PO3BUTKY Ta

IpobAeMAaTHKy CHEeliaAbHOI ¥ iHKAIO3HUBHOI
marematudyHoi ocBitu. Tak, M.l Kagan
PO3KpUBae ITUOAKTHYHIL TPYAHOLI
3aCBOE€HHA MAaTeMaTHYHHUX 3HaHb TaKUMU
VYHAMH, HArOAOLIYIOYH Ha HEeOoOXimZHOCTi
IIOETAITHOTO dopMyBaHHIA IIOHSATD,
HAOYHOCTI Ta MNPaKTHYHOI CIPSIMOBAHOCTI
HaB4YaHHA [2]. IToraannu BYHUTEAIB
CIlelliaAbHOI OCBITH Ha IIPOIlEC HaBYaHHH
MaTeMaTUKHU BHBYAIOTh C. O3gemip
(S. Ozdemir) i  IO.Kuamu (Y. Kilig),
BHU3HAYAlO4YMU YMOBH HOro CTIHKOCTI Ta
pesyabraTuBHOCTI [11]. JocBix i mpobaeMu
BHUKAQJAHHS MaTeMaTHKH B  yMoOBax
iHkar03ii  gmocaimkye  X.I'. Kupmuaurioab
(H.G. Kirmizigiil), KoOHCTaTyIOYH PpO3PUB
MiXK  TEOpPeTHYHUMU BUMOraMHU  Ta
pPeaAbHUMU MOXKAUBOCTSIMH I1€4AaTroTivHOI
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effectiveness of using mobile applications
to develop basic mathematical concepts in
primary school, which is also relevant to
special educational practice, is
demonstrated by a team of researchers led
by A. Andreeva [1]. The use of ICT in
teaching mathematics to pupils with SEN
is analysed by T. Kramarenko and co-
authors (T. Kramarenko et al.),
emphasising the role of visualisation and
interactivity as factors in improving the
accessibility of learning materials [9]. The
positive impact of Web 2.0 tools on pupils’
academic achievement in mathematics,
which confirms the didactic potential of
digital environments, is substantiated by
N. Azid and colleagues (N. Azid et al.) [5].
The possibilities of wusing artificial
intelligence and robotics in special
education as the basis for personalised and
adaptive learning are explored by
P. Pappachan and co-authors
(P. Pappachan et al.) [12].

The fourth research area covers
comparative, socio-pedagogical and
organisational aspects of the development
of mathematics education in the context of
digitalisation @ and inclusion. Thus,
V. Brydun and Y. Pekarska analyse the
characteristics of mathematics teaching in
economically developed countries,
highlighting practices that can be adapted
to national education systems [2].
E. Siregar and M.R.R. Simorangkir
investigate the level of readiness of
teachers in inclusive schools to work with
children with SEN in the context of
Education 4.0 [13]. The relationship
between forms of special education and
pupils’ academic outcomes, which is of
fundamental importance for the selection
of organisational models for teaching
mathematics, is analysed by S.M. Cole and
colleagues (S.M.Cole et al) [6].
Contemporary strategies for inclusive
mathematics education are summarised by
N.N. Abdulah and colleagues
(N.N. Abdulah et al.), highlighting the lack
of empirically validated approaches to
supporting students with SEN [4].

Unresolved issues brought up in the
article. Despite the dynamic development
of digital technologies and the spread of the
"Mathematics 4.0" concept, a number of

IpaKTHUKHA [8]. OcHoOBHI TEeHOEHITiT
OOCAIMKEHb i3 MaTeMaTH4YHOi OCBITH B
CIeliaabHIH Ilegarorini okpecaroe A. diai3
(A. Filiz), minkpecaroouu (pparMeHTapHICTD
1 HEpiBHOMIpPHICTh HAYKOBHUX IiAX0AiB [7].

Tpertitt HaykoBHH HAIIPsM ITIOB’I3aHUH i3
BUKOPUCTAHHAM IIU(PPOBUX TEXHOAOTIH,
iH(popMaIliffHO-KOMYyHIKaIlifHUX 3aco0iB i
IIII B HaByaHHI MaTemMaTuku y4HiB 3 OOII.
EdexkTuBHICTL 3acTOCyBaHHA MOOIABHUX
3aCTOCYHKIB mad (OpMyBaHHA 0a30BHX
MaTeMaTUYHUX YyIBA€Hb Y IIOYaTKOBIH
IIKOAiI, III0 € PEeAeBaHTHUM 1 [Ad
crieriaabHOL OCBITHBOI IIPaKTHKU,
[OBOAUTH KOAEKTHB HAYKOBIIIB Ha 4Y0Ai 3
A. AuppeeBoro [1]. Bukopucranua IKT y
HaB4YaHHI wMareMaTtuku y4HIiB 3 OOII
aHaaizyioTh T. KpamapeHKo Ta CIiBaBTOpPH
(T. Kramarenko et al.), akmeHTyr4YH Ha
poai Bidyaaizariii Ta iHTEpPaKTUBHOCTI fK
YUHHUKIB i ABUIIIEHHSA JOCTYIIHOCTI
HaB4YaAabHOro Marepiaay [9]. Ilo3utuBHHM
BIAUB iHCTpyMeHTIB Web 2.0 Ha HaBYaAbHi
OOCATHEHHsI Y4YHIB i3 MaTeMaTHKH, III0
OiATBEPIKYE OUOAKTUYHUM  IIOTEHILiaA
nUPOBUX CEPEAOBUIL, OOIPYHTOBYIOTH
H. Asinx Ta xoaerm (N. Azid et al.) [5].
MoOXKAMBOCTI BHKOPHCTAHHHA IITYYHOI'O
iHTEeAEKTY ¥ POOOTOTEXHIKH B CIIELliaAbHIH
OCBITi SIK OCHOBH II€pPCOHAaAi30BaHOI'O Ta
aIarITUBHOIO HaBYaHHS  PO3KPHUBAIOTh
I1. [lantmayan Ta CIIiBaBTOPH
(P. Pappachan et al.) [12].

YeTBepTHI HAYKOBUU HaIIPAM OXOIAIOE

IIOPIBHSIABHI,  COLiaABHO-IIEZIATOTIYHI  Ta
oprasiszariiiifi acCIIeKTH PO3BUTKY
MaTeMaTH4HOI OCBITH B yMoBax

mudporizawii Ta iHKAr03ii. Tak, B. BpuayH i

J. [lekapcbka  aHaAi3yIOTh  OCOOAMBOCTI
HaBYaHHA MaTeMaTHUKH B €KOHOMIiYHO
PO3BHHEHHX  KpaiHaX, BHOKPEMAIOIOYH

IIPaAKTHUKH, 1110 MOXKYTh OyTH amanToBaHi 10
HalllOHaABHUX OCBITHIX cuctreM [2]. PiBeHb
TOTOBHOCTI BUMTEAIB iHKAIO3MBHUX IIIKIiA 110
pobotu 3 mitekMu 3 OOII B ymoBax Education
4.0 mocaimxkyrotek E. Ciperap (E. Siregar) Ta
M.P.P. Cimopanrkip  (M.R.R. Simorangkir)
[13]. Bzaemo3B™30K MixK  opmamu
CHelliaAbHOI  OCBITH ¥  akaaeMiyHUMH
pe3yAbTaTaMH y4HIB, III0 Ma€ IIPHUHITUIIOBE
3HAQ4YEHHs [JAd BHOOpPY OpraHizalliiiHux
Mopeaet HaBYaHHA MaTeMaTHUKH,
anaanizyrorse C.M. Koya Ta koaeru (S.M. Cole
et al.) [6]. Cy4acHi crparerii iHKAIO3UBHOI
MaTeMaTHIHOL OCBiTH y3araabHIOIOTh
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issues related to the teaching of
mathematics in special schools require
further scientific attention. In particular,
data on the psychological and pedagogical
characteristics of mathematical knowledge
acquisition by pupils with SEN in Years 5-

6, specifically within a digitalised
educational environment, remain
insufficiently systematised.

Generalisations regarding the didactic
potential of digital technologies from the
perspective of their pedagogical relevance
are limited. Methodological approaches to
the use of adaptive digital tools within the
framework of personalised learning require
more in-depth justification. Furthermore,
the issues of accessibility of digital
resources and the  methodological
readiness of teachers have been studied
only fragmentarily, which hinders the
effective implementation of "Mathematics
4.0" in the practice of special schools.

The proposed study aims to address

these gaps through a comprehensive
analysis of the psychological and
pedagogical prerequisites, the

systematisation of the didactic potential of
digital technologies, and the justification of
adaptive methodological approaches to the
development of mathematical knowledge
among pupils in special schools. This
allows for a broader scientific
understanding of the issue and the
creation of a methodological foundation for
improving the effectiveness of mathematics
teaching within the framework of the
"Mathematics 4.0" concept.

Aim of the research. The purpose of the
article is to provide a scientific justification
and generalisation of approaches to the
formation and development of
mathematical knowledge among pupils
with SEN in Years 5-6 of special schools,
based on the use of digital technologies
within the context of the "Mathematics 4.0"

concept.
Research objectives:
1) to investigate the psychological

and pedagogical conditions and didactic
possibilities of a digitalised educational
environment in the formation of
mathematical knowledge among pupils
with SEN in Years 5-6 of a special school;

H.H. AGogyarax Ta KOAEKTHUB OTHOOYMIIiB

(N.N. Abdulah et al), mnigKpecamw4u
nediyT €MIIIPpUYHO HiATBEPIKEHNX
nigxomniB no niarpumku yuHiB 3 OOIT [4].
BunirneHHss HeBHpilIeHHX paHime
YacTHH 3araAbHOi IIpobAeMH, SAKHM
HPHCBAYYETHCS cTarTd. IToripu
AUHaMIiYHUNU PO3BHUTOK U POBUX
TEXHOAOTIM 1 THOMmIMpEeHHd  KOHIIEIITii
"Marematuka  4.0", HU3Ka  [HUTaHBp,

[I0B’I3aHUX i3 BUKAQIAHHIM MaTeMaTUKU B
CHelliaAbHIM IIKOAi, IToTpebye momaTKOBOI
HaykoBoi yBaru. 3o0KpeMa, HEIOCTaTHBLO
CHUCTEMATH30BaHUMH 3aAHIIAIOTBCA JaHi
PO IICHUXOAOTO-IIEATOTIYHI 0COOAMBOCTI
3aCBO€HHSA MaTeMaTHYHUX 3HaHb YYHSIMU 3
OOIl 5-6 kaaciB camMe B yMOBax
11 POBi30BAHOr0 OCBITHHOI'O CEPENOBUIIIA.
OOmMmexxeHuMU € y3arasbHEHHS
OUOAKTUYHUX MOXKAUBOCTEH ITMPPOBUX
TEXHOAOTIH 13 MO3UIIil IXHBOI IleagarorivyHoi

IOIABHOCTI. MeToaAu4yHi ImiAXomu 10
BUKOPHUCTAHHS aIalTUBHUX IIU(PPOBUX
3acobiB y Aorii = IepcoHaAi30BaHOTO

HaBYaHHSA NOOTPeOYyIOTH OiABIII TAHOOKOTO
oOrpyHTyBaHHd. [0 TOro X (pparMeHTapHO
[OCAIP)KEHUMH € HOpPOo0AeMH [JOCTYIITHOCTI
U POBUX pecypciB i METOAUYHOI
TOTOBHOCTI  IIeJaroriB, II0 CTPUMYE
epeKTUBHE BIIPOBa/KE€HHHA "MaremaTuKu
4.0" y IpaKTHUKY CIIEIliaAbHOI IITKOAH.
3anporoHoBaHe [OCAIIZKEeHHS
CIIpSIMOBaHE Ha 3allOBHEHHSA 3a3HAa4Y€HUX
IPOTAAHH IIIASIXOM KOMIIAEKCHOI'O aHaAi3y
IICUXOAOTO-TIEIarOTiYHUX IIepPeayMOB,
cucreMaTu3altii OUOAaKTUIHIX
MOZKAMBOCTEH IIM(PPOBUX TEXHOAOTIH Ta
OOIPYHTYBaHHS aOaIlITUBHUX METOIUYHHUX
nigxodiB no (popMyBaHHS MaTeMaTHYHHUX
3HaHb Y4YHIB cHelliaabHOI mIKoau. lle
JO3BOASIE PO3IIMPHUTH HAYKOBE PO3yMiHHA
IpobAeMH Ta CTBOPUTH METOAMYHY OCHOBY
LAST OiABUIIEHHS PEe3yABTaTHBHOCTI
HaB4YaHHA MaTeMaTHKHU B  yMoOBax
peaaizarii kornemniii "MaremaTtuka 4.0".
MeTa cTarTi. MeTa crarTi noadrae B
HAYKOBOMY OOI'PyHTYBaHHI Ta y3araAbHEHHI
nigxoniB oo ¢opMyBaHHA W pPO3BUTKY
MaTeMaTU4YHUX 3HaHb y4HIiB 3 OOIl 5-6
KAacCiB cHeliasbHOi IIIKOAM Ha OCHOBI
BUKOPHUCTAHHA IU(PPOBUX TEXHOAOTIH ¥
KOHTEKCTI KoHIlenilii "MaremaTtuka 4.0".
3aBOaHHS CTaTTi:
1) mocaimmTu IICUXOAOTO-IIeJaTOTiYHi
YMOBM Ta  AUAAKTUYHI  MOXKAUBOCTI
HU(PPOBI30BAHOTO OCBITHLOTO CEPEAOBUIIA
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2) to substantiate methodological
approaches to the formation and
development of mathematical knowledge
among pupils in Years 5-6 of a special
school using adaptive digital teaching
tools, taking into account the main
scientific and practical constraints;

3) to develop practical
recommendations for improving the
effectiveness of mathematical training for
pupils in special schools within the
framework of the "Mathematics 4.0" concept.

Results and discussion. The
acquisition of mathematical knowledge by
pupils with SEN in Years 5-6 of a special
school within a digitalised educational
environment, shaped in accordance with
the "Mathematics 4.0" concept, is
determined by a combination of cognitive,
emotional-volitional and  motivational
factors that determine the specific nature
of the perception and processing of
educational information. This category of
pupils is characterised by difficulties in
forming abstract concepts, short attention

spans, slow processing of symbolic
structures, and an increased dependence
of learning outcomes on external
pedagogical support. Within the
"Mathematics 4.0" approaches, digital

technologies-provided they are used in a
pedagogically motivated manner-create
additional opportunities to compensate for
these characteristics through a
combination of visualisation, step-by-step
learning and personalised adaptation of
the learning pace (Table 1).

y popMyBaHHI MaTeMaTUYHUX 3HAHb y4YHIB
3 OOII 5-6 kAaciB crelriaaAbHOI IITKOAH;

2) OOTpyHTYBaATH METOMWUYHI MiIXOIU 0
dopMyBaHHA W PO3BUTKY MaTeMaTUYHUX
3HAHb YYHIB 5-6 KAACIB CIIEIL[iaAbHOI IITKOAU
i3 3acTocyBaHHAM aMaIlITHUBHUX ITH(MPOBUX
3aco0iB HABYAHHS 3 ypaxXyBaHHSIM OCHOBHHX
HAYKOBO-IIPAKTHUYHUX 0OMEKEHD;

3) po3pobuUTH MpPakKTUIHI peKOMEHIAITii
1010  IiABUINEHHS  Pe3yABTATHBHOCTI
MaTeMaTUIHOI HiATOTOBKU Y4HIB
CIIelliaAbHOI IIKOAM B yMOBaxX peaasizaliii
KoHIlernii "MaremaTtuka 4.0".

Buxraan OCHOBHOTI'O MaTepiaay.
3acBO€HHA MaTeMaTHYHUX 3HAHb YYHAMH 3
OOIl y 5-6 Kaacax CIIEI[iaAbHOI ITKOAWU B
yMoOBax I POBi30BAHOTO OCBITHBOTO
cepenoBHIa, cOOPMOBAHOIO BiAIIOBIIHO A0
KoHmemniii "MaremaTtuka 4.0", BU3Ha4YaeThbCs
TIOEIHAHHSIM KOTHITUBHHUX, €MOIIiHO-
BOABOBUX 1 MOTHBAIUMHMUX YHHHHKIB, IO
3yMOBAIOIOTE CIIEIIU(PIKY CIPHUHAHATTA Ta
OITpallfOBaHHA HaBYaAbHOI iH(opmarti. [as
miei Kareropii y4HIB XapaKTE€pHUMH €
TPYTHOLT dopMyBaHHA abCTpakTHUX

IIOHATh, HECTIHKICTh yBaru, yIIOBIABHEHE
OIIpAallfOBaHHSI CHMBOAIYHHX CTPYKTyp i
IMigBHUIIIEHA 3aAE€KHICTD pe3yAbTaTIB
HaBYaHHSA BiJl 30BHIIIIHBOI II€IATOTiYHOL

OiATPUMKH. Y MexKax Hizxonis "MareMaTuKH
4.0" 1mcppoBi TEXHOAOTIi 3a  yMOBH
[IeJaTOTiYHO BMOTHBOBAHOT'O BHKOPUCTAHHS
CTBOPIOIOTE [OONATKOBI MOXKAWBOCTI [OAS
KOMIIEHCAllil 3a3Ha4YeHHX O0COOAMBOCTEH
3aBIgKU TIOEIHAHHIO Bi3yaaizariii,
IIOETAITHOCTI 3aCBOEHHS Ta
TIIEPCOHAAI30BaHOI aganTallii HaB4YaAbHOTO
TeMIry (Taba. 1).

Table 1

Psychological and pedagogical characteristics of mathematical knowledge
acquisition by pupils with SEN in Years 5-6 in a digitalised educational

environment
Psychological and Manifestations in Didactic potential of digital
pedagogical aspect mathematics teaching technologies
Perception and | Limited concentration, rapid | Interactive visualisation, short
attention fatigue learning blocks
Preference for involuntary | Repetitive exercises,
Memory . . .
memorisation multimodal presentation
. Difficulties with abstraction, | Virtual models, dynamic
Thinking . L. . .
the advantage of visualisation | manipulatives
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Psychological and
pedagogical aspect

Manifestations in
mathematics teaching

Didactic potential of digital
technologies

Fickle interest, dependence on

Motivation . Gamification, instant feedback
reinforcement
Emotional and . Adaptive  complexity, safe

o Anxiety, low self-confidence PLv plexity
volitional sphere educational environment

Source: compiled by the author based on [3: 59; 4: 572; 6: 220-221; 8: 223; 9]

The psychological and pedagogical HaBemeni B Tabaumi 1 1cmuxoaoro-
characteristics outlined in Table 1 | negaroriuni o0co6AHBOCTI BH3HA4YaIOTh
determine the rationale for the practical | Aoriky OIPaAKTHIHOTO 3aCTOCyBaHHS
application of digital technologies in | nudpoBHxX  TEXHOAOTIH y  HaBYaHHI
mathematics teaching in modern special | MaTemMmaTuKun B Cy4YacHi#i cHeliaabHi#
schools, guided by the principles of | mKoai 3 opieHTamiero Ha ITPUHIIUIHA
"Mathematics 4.0", in particular | "MaremaTuku 4.0", 30KpeMa
personalisation and data-driven | mepcoHaasizamirzo Ta  OaHOOpPi€EHTOBaHE

management of the educational process.
Given limited sustained attention, it is
effective to organise learning through
short digital modules lasting 5-7 minutes,
within which a single mathematical
operation or concept is presented in a
visualised form, reinforced by a practical
activity and immediately tested via an
interactive task. [6: 221]. In the practice
of special schools, this is implemented, in
particular, through digital calculators for
computational skills, where the
performance of similar operations is
accompanied by immediate formative
feedback without emphasising errors as
learning failures. The characteristics of
memory dictate the pedagogical value of
repeated, varied revision of the learning
material, which, in the context of
"Mathematics 4.0", is implemented
through digital learning scenarios with
the accumulation of individual learning
data. The combination of textual,
graphical and audiovisual components
contributes to a more lasting
consolidation of mathematical concepts.
For instance, when studying fractions,
pupils can simultaneously observe visual
models of dividing a whole, manipulate
objects on the screen and relate them to
numerical notation, which reduces the
level of abstraction of the material and
supports meaningful learning. The
predominance of visual-imaginative

yIIpaBAiHHA OCBiTHIM IIpoiiecoMm. B ymoBax
obMekeHOi MOBiABHOI yBaru e(eKTHUBHOIO
€ opradizallid HaBYaHHS dYepe3 KOPOTKi
U@POBiI MOAYAI TPUBAAICTIO 5-7 XBUAWH,
y Mekax SKHUX OfHa MaTeMaTH4dHa aid abo
IOHATTS IIONAETBHCSI Yy Bi3yaasizoBaHi#
dopMi, NiAKPINAIOETHCS IPAKTHYHOIO Oi€I0
Ta oApa3y HepeBipseThCd IHTEPAKTUBHUM

3aBAaHHAM. [6: 221]. Y npaxrtuui
CHelliaAbHOI IIKOAW 1€ peaai3yerbcd,
30KpeMa, 4epe3 LIUOPPOBI TpeHaxKepHu

00YHNCAIOBaABHUX HAaBHYOK, /16 BUKOHAHHSI
OJHOTUIIHUX OIlepallii CyIpOBOMXKYETHCH
MUTTEBUM (POPMYBaABHHUM 3BOPOTHHUM
3B’I3KOM 0€e3 aKIIeHTyBaHHd Ha IIOMHAKaX
K Ha HaBYaAbHHUX HeBAadax. OcoOANBOCTI
nam’gari 3YMOBAIOIOTB IIearorigyuy
[OLIABHICTE OaraTopa3oBoTrO,
BapiaTUBHOIO IIOBTOPEHHS HaBYaABHOTI'O
Marepiasy, mo B yMoBax "MaremMaTHUKHU
4.0" peaaizyerbcs yepe3 LU POBIi crieHapii
HaBYaHHH 3 HaKOIIUYEHHAM
IHAUBiAyaAbHUX HaBYaABHHUX TaHUX.
[ToeqHaHHA TEKCTOBHX, TrpadidyHUX Ta
ayOioBi3yaAbHHUX KOMIIOHEHTIB CIIpHLE
CTiMKIiNIOMYy 3aKpilA€HHIO MaTeMaTHYHUX
noHATh. Tak, mig Yac BUBYEHHS ApobiB
V49HI MOXKYTb OIHOYACHO CIOCTEpPiraTu
Bi3yaabpHI MomeAl oaiAy misoro,
MaHIIIyAIOBaTH O0O’€KTaMH Ha eKpaHi Ta
CIIiBBITHOCHUTH iX i3 YHMCAOBHM 3aIIHCOM,

10 3HHUXKYE piBeHb  abOCTPaKTHOCTI
Martepiaasy Ta IIATPUMYE OCMHCAEHE
HaBYaHH4. [TepeBazkaHH4 HaO4YHO-
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thinking makes virtual manipulatives,
digital geometric constructors and
simulations particularly effective, as they
allow pupils to "experience" mathematical
operations in real time, observing
patterns and the consequences of
changes. In practice, this manifests itself
in the ability to model changes in
quantities, proportions or geometric
shapes without overloading students with
verbal explanations [3: 59]. Motivational
and emotional-volitional aspects are
supported through the creation of an
adaptive digital environment in which the
student works at their own pace,
accumulates positive learning
experiences and  gradually builds
confidence in their own mathematical
abilities. In such conditions, digital
technologies align with the "Mathematics
4.0" ideology, serving not only as a means
of knowledge delivery but also as a
mechanism  for psychological and
pedagogical support and personalised
learning in a special school.

The didactic potential of digital
technologies in teaching mathematics to
pupils in special schools, within the
context of the ‘Mathematics 4.0’ concept,
lies in the ability to purposefully
transform the content and logic of
educational activities in accordance with
pupils’ individual educational needs and
learning capabilities. In today’s context,
digital tools enable learning to be
organised as a guided cognitive-practical
process based on adaptability, a step-by-
step approach and the use of data on
pupils’ learning activities, in which
mathematical concepts are acquired
through action, visual modelling and the
gradual increase in the complexity of
learning tasks, ensuring a pedagogically
appropriate combination of structure and
flexibility in learning (Table 2).

00pa3HOr0 MHUCAEHHS POOUTH OCOOAMBO
e(peKTHUBHUMHU BipTyaabHi MAaHIilIyAdTHUBH,
nu(POBI TEOMETPHUYHI KOHCTPYKTOPH H
CHUMYA4Ilii, gKi  [OO3BOASIOTH  YYHAM
"IpoxkUBaTH" MaTeMaTHU4Hi il B AUHaMIIi,
CIIOCTEpIrarndu 3aKOHOMIipHOCTI Ta
HacAiAKU 3MiH. Y HOpakKTUYHIN OiSIABHOCTI
e IIPOSIBASIETHCS B MOZKAUBOCTI
MOOEAIOBAaHHSI 3MiH BEAWYUH, IIPOHOPILIiH
abo reOMETPUIHUX dopm 6e3
IIepeBaHTAKEHHH CAOBECHHMHU
nosgcHeHHaMu [3: 59|. MoruBauiiHuit ta
€MOIIifHO-BOABOBHH aCIeKTH
HiATPUMYIOTHCS yepes CTBOPEHHH
aalITUBHOIO IIM(PPOBOIO CEepemoBHINA, Yy
AKOMY y4€Hb ITpalllo€ ¥ BAACHOMY TEMIIi,
HAKOIIM4Yy€  IIO3UTUBHUMN  HaBYAAbHUH
[OCBi/ i moCTyIIoBO POPMY€E BIIEBHEHICTD ¥
BAQCHHX MaTe€eMaTHYHUX MOXKAUBOCTIX. Y
TaKUX yMoOBax IHM(MPPOBI  TeXHOAOTIi
BIAIIOBIZAIOTE imeoaorii "Maremaruku 4.0",
BUKOHYIOUM (PYHKIIII0O HE AHIIEe 3acoly
IIOlaHHS 3HaHb, a ¥ MeXaHi3My IICUXOAOI0-
IegarorigyHoi OiATPUMKU Ta
IIepPCOHAaAI30BaHOTO HaB4YaHHA B
CIIEI[iaAbHIM IITKOAI.

JAUOakTUYHUE IIOTEHIliaa ITHU(PPOBHUX
TEXHOAOTIH y BUKAQJaHHI MaTeMaTUKU JAS
V4HIB CHOeIiaAbHOI INKOAW B KOHTEKCTi
koHIenmnii "Maremaruka 4.0" moadrae B
MOZKAWBOCTI IIAECIIPIMOBAHO
TpaHCPOPMYBaTH 3MICT i AOTIKY OCBITHBLOI
[iIABHOCTI BiAIIOBIAHO [0 iHAWBIAyaAbBHUX
OCBITHIX noTpeod i HaBYaAbHUX
MOXKAHWBOCTEH Yy4YHIB. ¥ Cy4yacHHX yMOBax
nudpoBi 3acobu JIO3BOASIIOTH
OpraHi3yBaTH HaB4YaHHS S$SK KEPOBaHUM
i3HaBaAbHO-IIPAKTUYHUMI IIpoILIEC,
3aCHOBaHUM Ha aJanTUBHOCTI,
IIOETAIHOCTI Ta BUKOPHUCTAHHI JaHUX IIPO
HaBYaAbHY [OIGABHICTH YYHIB, y SKOMY
MaTeMaTH4HiI  IIOHATTA  3aCBOIOIOTHCS
yepe3 [il0, HAOYHE MOJEAIOBAHHS Ta
IIOCTYIIOBE  YCKAQOHEHHd  HaBYaABHUX
3aBIaHb, IO 3abes3redyye IIefaroriyHo
[OLliAbHE HOE€AHAHHS CTPYKTYPOBAaHOCTI ¥
THYYKOCTiI HaBYaHH4 (Taba. 2).
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Table 2

The didactic potential of digital technologies in teaching mathematics to pupils
in special schools

Didactic approach

Educational effect in
mathematics teaching

Pedagogically appropriate
areas of application

. . Understanding mathematical | Introduction of new
Visualisation and . . .
. relationships and | concepts, explanation of
modelling . .
dependencies material
Adapting the level of | Aligning the workload with the | Individual and group
difficulty pupil’s abilities differentiation
Consolidation and

Interactive practice

Sustained skill development

automation of actions

Formative assessment

Monitoring without stress or

Ongoing monitoring and

punishment correction
Practical Transferring knowledge to | Development of applied
contextualisation everyday activities mathematical skills

Source: compiled by the author based on [1: 11; 5: 716; 11; 14; 15: 612]

The content of Table 2 reflects the
didactic approaches to the use of digital
technologies that correspond to the
principles of "Mathematics 4.0" and enable
the specification of mechanisms for their

practical implementation in the
contemporary context of a special school.
Visualisation and modelling of
mathematical objects facilitate the

transition from formal manipulation of
symbols to meaningful identification of
relationships between quantities. In
practice, this is achieved through dynamic
models and interactive environments that
allow pupils to explore mathematical
relationships in a guided format [14].
Adapting the complexity of digital tasks

creates the Dbasis for implementing
personalised learning pathways without
isolating  pupils from the shared

educational process. In the context of
special schools, this manifests itself in the
use of digital platforms that adjust the level
of support, the pace of completion and the
presentation of tasks based on the results
of the student’s learning activities,
ensuring the steady development of
mathematical skills [15: 612]. Interactive
training is a tool for the systematic

3micT TabAnILi 2 BimoOpazkae
AUOAKTHYHI  HaIpsaMH  BUKOPHCTAHHH
nUPOBUX TEXHOAOTIH, III0 BiANIOBIiZAIOTH
IPUHIIUIIAM "MaremaTtuku 4.0" Ta
TO3BOASIIOTH KOHKPETH3YBaTU MeXaHi3MH iX
IpaKTHUYHOI peaaizamii B cydacHUX yMOBax
criertianbHOI  ITKOAM.  Bisyaaizamia #
MOIEAIOBAHHS MaTeMaTHYHHUX O00’€KTiB
3a0e3meuyroTh mepexia Big (POpMasbHOrO
olepyBaHHS CHMBOAAMU OO OCMMCAEHOTO
BUSIBAEHHS 3B’I3KiB MiXK BeanmunHaMu. Ha
IIpaKTHIIi 1Ie peasi3yeTbes dyepe3 AUHaAMIdHi
MoeAl ¥ iHTEepaKTHUBHI CepeloBHINA, SIKi
JTO3BOASIIOTH VIHIM MOCALT3KYyBaTH
MaTeMaTU4YHi 3aA€KHOCTI B KEpPOBaHOMY
dopmari [14]. Amamrarmia = CKAaTHOCTI
HU(PPOBUX 3aBOaHb CTBOPIOE OCHOBY [IAS
peaasizamii HepcoHaAiZoBaHUX  OCBITHIX
TpaekTopii 6e3  izoadIlii y4HIB  Bixg
CITiABHOT'O OCBITHBOTO ITPOIIECY. Y ITPaKTHUIII
CIIEL[iaABHOI IIKOAHW II€ IIPOSBASIETBCHA ¥
BUKOPHUCTAHHI IIU(MPPOBUX MHAATPOPM, IO
3MIiHIOIOTH  pPiBEHb  JOIOMOTH,  TEeMII
BUKOHAHH4 Ta (pOpMy IOIaHHS 3aBAaHb Ha
OCHOBI pe€3yAbTaTiB HaBYaAbHUX Oifl y4HM,
3a0e3I1eYyIoYun CTabiABHHUHI PO3BUTOK
MaTeMaTUIHUX YMiHBb [15: 612].
IHTepakTHBHE TPEHYBaHHS € iIHCTPYMEHTOM
CHCTEMHOTO dopMyBaHH4 HaBHUYOK
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development of skills through regular
practice in a digital environment with
continuous formative feedback. Formative
assessment in the "Mathematics 4.0"
framework is not focused on identifying
errors, but on tracking the dynamics of
knowledge acquisition, which allows for the
timely adjustment of the teacher’s
instructional actions and the student’s
learning trajectory.

The practical contextualisation of
mathematical knowledge enhances its
functional significance through integration
into real-life educational situations, in
particular tasks related to orientation in
time and space and the performance of
basic calculations. In such conditions,
digital technologies within the framework
of "Mathematics 4.0" are not merely an
auxiliary tool, but a methodological
mechanism for modernising mathematics
teaching in special schools, aimed at
enhancing its accessibility, effectiveness
and practical value.

The formation and development of
mathematical knowledge among pupils in
Years 5-6 of special schools, using adaptive
digital teaching tools  within the
"Mathematics 4.0" framework, should be
viewed as a methodologically guided process
of gradual mastery of mathematical content,
within which digital resources serve as a tool
for the flexible organisation of learning
activities in accordance with the individual
learning dynamics of pupils, based on an
analysis of the results of their learning
activities (Table 3).

HIASIXOM  PErYASIPHOTO  BIPABASIHHA B
OU(PPOBOMY CEPEIOBUIINI 3 IIOCTIHHUM
dopMyBaAbHUM  3BOPOTHUM  3B’d3KOM.
dopMyBaabHE  OLIHIOBAaHHA B  AOTiIli

"Maremaruku 4.0" opieHTOBaHe He Ha
dikcailliro IIOMHAOK, a Ha BiACTEKEHHS
OUHaMIiKH 3aCBO€HHS 3HaHb, III0 JO3BOASE
CBO€YACHO KOpUIyBaTH HaBYaAbHi  Aii
regarora Ta HaB4aAbHY TPa€EKTOPIIO yYHS.
[IpakTUyHa KOHTeKCTyaAizallis
MaTeMaTU4YHUX 3HaHb [IiJCHUAIOE IXHIO
dyHKIIIOHAABHY 3HAYYIIiCTh yepes
IHTerpallilo B peasbHi HaBYaABHO-KHUTTEBI
cuTyallii, 30KpeMa 3aBAaHHS, [I0B’d3aHi 3
opieHTallie:o B  Yaci, I[OpocTopi Ta
BUKOHAHHAM E€AEMEHTAPHHUX PO3PaXyHKIB.
Y Takux ymoBax IH(MPPOBiI TEXHOAOTIi y
Mexkax "MaTremMaTuKHu 4.0" € HE
JOTIOMIXKHUM 3aco00M, a MEeTOOUYHUM
MeXaHi3MOM OHOBAE€HHS HaB4YaHHA
MaTEMATHKH B  CHEIlaAbHIE  IIIKOAI,
CIIpSIMOBaHMM Ha MiABUIIEHHS  HOro
JOCTYIIHOCTI, PEe3yABTATHUBHOCTI Ta
OpPaKTUYHOI IIiIHHOCTI.
dopmyBaHHI u PO3BHUTOK
MaTeMaTUYHUX 3HaHb Y4YHIB 5-06 KaaciB
CIIeIlliaAbHOI IIIKOAM i3 3aCTOCYBaHHSM
aIarTUBHUX NU(PPOBUX 3ac0o0iB HaBYaHHS
B Mexax KoHienmii "Maremaruka 4.0"
OOLIIABHO  PO3TASiiaTH SIK  METOANYHO
KEPOBaHUH MPOLIEC ITOETAITHOIO 3aCBOEHHSI
MaTEMaTUYHOTO 3MICTy, y MeXax SKOTO
U(POBI pecypcH € iHCTPYyMEHTOM THYYKOi
opranizailii HaB4aAbHUX i BiAIIOBiAHO 10
IHOUBiAyaAbHOI AMHAMIKU HaBYaHHS YYHIB
Ha OCHOBI aHaaidy pe3yAbTaTiB iXHBOI
HaBYaABHOI JiIABHOCTI (TabA. 3).
Table 3

Methodological approaches to the formation and development of mathematical
knowledge among pupils in Years 5-6 of a special school using adaptive digital tools

Methodological Methodological content Role of adaptive digital
approach tools
Step-by-step GraduaI' increase in 'the Adjustment of pace and
development of | complexity of mathematical "
knowledge operations number of repetitions

Guided independence

Transition from support to

Adaptive prompts of varying

independent actions intensity
Variety of learning | Application of knowledge in | Generation of multi-level
scenarios varying conditions tasks
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Methodological Methodological content Role of adaptive digital
approach tools
Analysis of learning Personalised corrective
Awareness of common errors
errors feedback
Monitoring of learning | Assessment of progress over | Automated collection of
progress time results

Source: compiled by the author based on [3: 61; 8: 226-227; 9; 10: 19; 12: 235]

These methodological approaches are
implemented in contemporary special
school practice as a system of adaptive
support for mathematics learning,
consistent with the principles of
"Mathematics 4.0", in particular
personalisation and data-driven
management of the educational process.
The step-by-step acquisition of knowledge
ensures the retention of mathematical
material, as digital tools allow for the
assessment of a pupil’s readiness to
progress to the next level of complexity
based on the consistent performance of
basic arithmetic operations without
overloading them with teaching material.
Guided autonomy is achieved by gradually
reducing the volume of digital prompts as
the student moves from performing actions
by example to applying them
independently, whilst maintaining
confidence in their learning and consistent
results. The variability of learning
scenarios facilitates the transfer of
mathematical knowledge to new learning
situations, which helps to overcome rote
learning and foster flexibility in the
application of mathematical skills. In
practice, this is achieved through adaptive

tasks with variable conditions and
parameters [5: 715-716]. Error analysis in
the digital environment, within the

"Mathematics 4.0" framework, serves an
educational rather than a monitoring
function, as the student receives
personalised remedial tasks aimed at
addressing specific gaps in knowledge [4:
571]. Monitoring of learning dynamics
provides the teacher with an objective
analytical basis for making methodological
decisions, allowing them to adjust the
pace, content and complexity of learning in
accordance with  pupils’ individual
progress. In this way, adaptive digital tools

3a3HauyeHi METOOHNYHI IIiaxoau
peaai3yloThCsd B CyYacCHi  IIpakTHILi
CIIELiaABHOI IITKOAU 9K CHCTEMAa afallTUBHOL
OiATPUMKH HaB4YaHHA MaTE€MaTHKH, IO
BignoBimae npuHimnaMm "MaremaTtuku 4.0",
30KpeMa IepcoHaai3artii Ta
JaHOOPIEHTOBAHOIO VIIPAaBAIHHSA OCBITHIM
rnportecoMm. IloeramHe QopMyBaHHS 3HaHb

3abesrieqyye CTiKiCTB 3aCBOEHHS
MaTeMaTHUIHOIO MaTepiaay, OCKiABKU
udpoBi 3acobM O3BOASIOTH (PIKCyBaTH

TOTOBHICTH Y4HSI [I0 IIePEXOy Ha HACTYIITHUHI
piBEHBb CKAQMHOCTI Ha IIACTaBi CTabiABHOTO

BUKOHaHHS  0a30BHUX  OOYMCAIOBAABHHX
orrepailiii 0e3 rrepeBaHTaKeHHS HaBYaAbHUM
MaTepiasoM. Keposana CaMOCTINHICTD
JIOCATAETHCS HIASTXOM IIOCTYIIOBOTO

3MEHIIIEHHsST 00CAry IIHM(POBUX ITiIKA30K,
KOAU y4€Hb IIePEeXOIUTh Bi/l BUKOHAHHS it

3a 3pa3KoM 0 ix CaMOCTiIHHOTIO
3aCTOCYyBaHHsI, 30epiraloud  HABYAABHY
BIIEBHEHICTb 1 CTabiABHICTH pPE3yAbTATIB.
BapiaTuBHIiCTE HaBYaABHUX  CLIEHapiiB

CIIpUSE IEPEHECEHHI0 MaTeMaTHYHUX 3HaHb
y HOBI HaB4YaAbHiI cHUTyallil, III0 O03BOASE

rnogoAaTH — MeXaHiyHe  3aydyBaHHS  Ta
chopMyBaTH = THYYKICTH  3aCTOCYBaHHS
MaTeMaTH4YHuxX yMiHb. Ha mpakTuii ne

peaai3yeThbcs Uepe3 aJallTHBHI 3aBAaHHA 3i
3MIiHHUMH yMOBaMH Ta IIapaMeTpaMu [S:
715-716]. AHaai3 TOMHAOK y IIU(PPOBOMY
cepenoBullli B aoriti "Maremartuku 4.0"
BUKOHY€ HaB4YaAbHY, a HE KOHTPOABHY

PYHKILIO, OCKIABKM  V4Y€Hb  OTPHUMYE
IIepCOHAAI30BaHI  KOPEKIIifiHI  3aBaaHHS,
CIpsIMOBaHi Ha YCYHEHHd KOHKPETHUX

IporaavH y 3HaHHAX [4: 571]. MoHiTOpUHT
HaBYaAbHOI AUHaMIKU 3a0e3ledye I1e1arory
O0’'€EKTUBHY  aHAAITHYHY  OCHOBY  [AS
YXBaA€HHI METOANYIHHX pillIeHb,
[O3BOAFIOYM KOPUTYBaTH TEMII, S3MICT i
CKAQHICTbL HaB4YaHHSY  BIAINIOBIAHO [0
IHIWBIAYyaABHOIO IIPOTPECy Y4HIB. Y Takui
crioci6  amantmBHI  1mdpoBi  3acobu
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are integrated into the methodological
system of teaching mathematics in a

special school as a key element in
implementing the "Mathematics 4.0"
concept, aimed at enhancing the
effectiveness, accessibility and

sustainability of mathematical education.
The introduction of digital technologies
into mathematics teaching at a special
school within the framework of the
"Mathematics 4.0" concept is accompanied
by a range of theoretical and practical
challenges that limit their actual
educational impact [10; 15]. One of the
main issues is the formalised
interpretation of individualised learning, in
which digital tools are used as universal
instruments without taking into account
cognitive dynamics, psychophysiological
capabilities and the actual educational
needs of pupils. Under such conditions,
adaptability is reduced to minimal changes
in the complexity of tasks and does not
ensure the formation of fully-fledged
individual educational trajectories, which
contradicts the ideology of "Mathematics
4.0" as a personalised, data-driven
approach. A significant problem remains
the limited availability of high-quality
digital resources adapted to the needs of
special schools, as most digital platforms
are geared towards mainstream education
and require significant methodological
refinement. This results in the fragmented
and sporadic use of digital technologies,
dependent on the individual initiative of the
teacher and the material and technical
conditions of the educational institution
[9]. Furthermore, the problem of digital
inequality is exacerbated by unequal
access to devices, software and a stable
digital environment, which, in the context
of special schools, makes continuous

learning impossible and exacerbates
educational differentiation. A significant
limiting factor is the insufficient

methodological readiness of teachers to
work within the "Mathematics 4.0"
framework, where proficiency in digital
tools is not accompanied by a developed
understanding of their didactic role in
teaching mathematics to pupils with SEN
[10: 18]. The consequence of this is the
superficial use of technology, where the

IHTETPyIOTECSI B METOAUYHY  CHCTEMY
BHUKAQJIAHHA MaTeMaTHKH B CIelllaAbHIH
IIKOAI $SK BaXXAUBUM €AEMEHT peaai3artii
KoHrlemii "Maremartrka 4.0", cipssMoBaHUH

Ha HiIBUIICHHS PEe3yABTaTUBHOCTI,
OOCTYIITHOCTI Ta CTiHKOCTI MaTeMaTHYHOI
IMiITOTOBKH.

YrnpoBa/zKeHHS IIMPPOBUX TEXHOAOTIH Yy
HaBYaHHA MaTeEMAaTHKHU B CIIEI[iaAbHIH IITKOAL
B Mexax KoHuemnuii "Maremaruka 4.0"
CYIIPOBO/PKYETBCS KOMIIAEKCOM HayKOBO-
MIPaKTUYHUX IIPOOAEM, IO OOMEXKYIOTH ix
peaabHU ocBiTHIM edekT [10; 15]. OnHiero 3
OCHOBHHX € (popManizoBaHe TpaKTyBaHHS
iHAUBiAyaaizalii HaB4YaHHS, 34  {KOIO
mupoBi 3acobM BHKOPHUCTOBYIOTHCH HK
VHiIBepcaAbHi iHCTpyMeHTH 6e3 ypaxyBaHHs
KOTHITUBHOI JMUHAMIKH, IICUX0(i3i0AOTIIHHIX
MOXKAHUBOCTEH i peasbHHX OCBITHIX moTped
V4HIB. Y TakKux yMOBaxX aJalTHBHICTH
3BOAUTHCS 10 MiHIMaABHOI 3MiHH CKAQIHOCTI
3aBaHb i He 3abesrneyye ¢opMyBaHHS
TIOBHOITIHHUX  iHAWBIAyaABHUX  OCBIiTHIX
TPAEKTOPiH, IO CYIEPEYUTH  14EOAOTil
"Marematuku 4.0" K II€pPCOHAAI30BaHOTIO,
[naHoopieHToBaHOrO  Hmizxomy. CyTTEBOIO
IpoOAEMOIO 3aAMIIAETHCS obmexkeHa
JOCTYITHICTb SIKICHUX IH(PPOBUX PECYPCIB,
aaTrTOBaHUX [0 MOTPed CreliaabHOI IITKOAH,
OCKIABKHM OIABIICTE IIUMPPOBUX HAATHOPM
OpPi€HTOBAaHI HA MAacOBY OCBIiTYy ¥ ITOTPEOYIOTH
3HAQYHOTI'0 METOAUYHOTIO JlooITpaltoBanH4. Lle
cupuyuHdge QparMeHTapHe M ermizonuyHe
BUKOPHUCTAHHS  IIMQPPOBUX  TEXHOAOTIH,
3aAe€KHe Bi 1HAUBiAyaabHOI iHIIIATUBHU
BUNTEAd Ta MaTepiaAbHO-TEXHIYHUX YMOB
3aKAaay ocBiTH [9]. JonaTkoBo
3aTOCTPIOETHCHI mpobaema 11 poBoi
HepiBHOCTI, TIOBW3aHa 3 HEOMHAKOBUM
PiBHEM JOCTYILy OO IIPHCTPOIB, IIPOTPAMHOIO
3abe3rieyeHHa W cTabiAbHOTO IHOPOBOTO
CepeloBHINla, L0 B yMOBax CHeIliaAbHOI
IIIKOAM  YHEMOXKAHBAIOE  0Oe3lepepBHICTH
HaBYaHHS Ta IIOCHAIOE OCBITHIO
audpepeHtiialiiro. Baromum oOMexKyBaAbHUM
YUHHUKOM € HEJOCTaTHd  MeTOOUYHa
TOTOBHICTE MEAATOTIB 710 POOOTH B AOTIIl

"Marematuru 4.0", KOAH BOAOIIHHS
TP POBUMH IHCTpyMEeHTaMU He
CYIIPOBOIKYETHCH chopMOBaHUM

PO3YyMIHHAM IXHBOI [OHUAAKTUYHOI pPOAI B
HaB4aHHI MaTeMaTuku y4HiB 3 OOIT [10: 18].
Hacaigkom IILOTO € iMiTallifiHe
BUKOPHUCTAHHSI  TEXHOAOTiH, 3a  9KOro
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digital form replaces the teaching
methodology. A separate problem is the
lack of alignment between digital tools and
the current educational programmes of
special schools, as well as the absence of

clear methodological guidelines for
implementing the "Mathematics 4.0"
concept, which complicates the

assessment of learning outcomes and the
dissemination of effective practices.
Improving the effectiveness of
developing mathematical knowledge
among pupils with SEN in Years 5-6 of
special schools using digital technologies
should be carried out within the
framework of the "Mathematics 4.0"
concept, which provides for personalised
and adaptive management of the
educational process based on learning
data. It is recommended that digital tools
be integrated into the learning structure
as a methodologically sound instrument
for the step-by-step development of
knowledge, with a clear distinction
between their functions at the stages of
explanation, practice and consolidation of
the learning material. The use of digital
platforms for the continuous monitoring of
individual learning dynamics, with
subsequent adjustment of the pace and
complexity of tasks, is practically effective,
ensuring that educational requirements
are aligned with  pupils’ actual
capabilities. Formative assessment should
be used as a means of supporting
motivation and awareness of learning
progress, avoiding the dominance of the
monitoring function of digital tools. An
important recommendation is to combine
digital and traditional pedagogical
approaches, whereby technology
complements rather than replaces the
teacher’s role, preserving their leading role
in the meaningful organisation of learning
and the psychological and pedagogical
support of students. A necessary
condition for improving the effectiveness
of digital learning is targeted
methodological training of teachers to
work within the "Mathematics 4.0"
framework, in particular the development
of skills to design adaptive learning
scenarios and interpret the results of
digital monitoring. Under such conditions,

mucgpoBa ¢GopMa IIAMIHSIE HaABYAABHY
MeTomuKy. OKpeMy IIpoOA€My CTaHOBHUTH
HEY3TO/KEHICTh IU(pPoBUX 3acobiB i3
YUHHUMH OCBITHIMU mporpamMmamMu
CIIEI[iaAbHOI ITKOAM Ta BIACYTHICTH YiTKHUX
MEeTOOMYHUX OpieHTHPIB peaaizaitii
KOHIIEITITi1 "MaTteMmaTuKka 4.0", 1110

YCKAQOIHIOE OLIiHIOBaHHH pe3yABTaTI/IBHOCTi

HaBYaHHdA ¥ [OIIMpPEHHs e(QEeKTUBHUX
IIPaKTHK.
[TigBuIeHHS pPe3yAbTaTUBHOCTI

dopMyBaHHA MaTeMaTHYHUX 3HAHb VIHIB
3 OOIIl 5-6 KaaciB cCIelliaAbHOI IITKOAH
3acobaMu ITUPPOBUX TEXHOAOTIH AOIIABHO

3mifCHIOBATH B MexKax KOHIIEITITil
"MaremaTuka 4.0", 1mo niepenbayae
mepcoHaAizoBaHe % amanTUuBHE

yIIpaBAiHHY OCBIiTHIM IIpPOIleCOM Ha OCHOBI
HaBYaAbHUX gaHux. LudpoBi 3acobu
PEKOMEHI0BAHO iHTErpyBaTH y CTPYKTYPY
HaBYaHHA K METOAWYHO OOIPYHTOBaHUU

IHCTpYMEHT IloeTanmHoro (QOopMyBaHHS
3HaHb, i3 YITKHM pPO3MEXyBaHHAM IXHIX
dyHKILH Ha eTarax [IOSICHEHH,

TPEeHyBaHHS Ta 3aKPIilIA€HHS HaBYaAbBHOTO
Matepiaay. IIpakTudyHO e(QEKTUBHHUM €
BUKOPHUCTAHHA IUQPPOBUX NAATHOPM IAS
IIOCTiHOTO MOHITOPHHIY IHAWBIAyaAbHOI
HaBYaAbHOI [AWHaMIiKU 3 IIOJAABIIOIO
KOPEKIIi€I0 TeMITy ¥ CKAQIHOCTI 3aBIaHb,
o 3abe3redye y3TOAKEeHHs HaBYaAbHHUX

BHUMOI' i3 pe€aAbHHMH MOXKAHUBOCTSIMHU
V4HIB. dopmyBasbHE OILIiHIOBaHHH
JOLIIABHO 3aCTOCOBYyBaTH  gK  3acib

OiATPUMKHU MOTHUBALlii Ta yCBiIOMAEHHS
HaBYaAbHOTO IIporpecy, YHHUKAaIO4H
MOMiHYBaHHSI KOHTPOAIOBAABHOI (PYHKITIT
nuppoBUX  iHCTPyMEHTIB. BaskanuBoro
PEKOMEeHAlIli€l0 € TTIOEAHAHHS TUPPOBUX i
TpagULiHHUX MeHaroTiYHUX IIiAXO0MiB, 3a
dKOTO TeXHOoAOrii [JOIOBHIOIOTH, a He
3aMIiHIOIOTH IISIABHICTB YUUTEAS,
30epiraroun HOro TIIPOBiAHY POAb V
CMHCAOBIi#i opranisamii HaBYaHHA Ta
IICHUXOAOTO-IIeJaTOTiYHOMY CYIIPOBO/i
yuHiB. HeoOXigHOI0 yMOBOIO ITiIBUIIIEHHS
PEe3yABTATUBHOCTI IIN(PPOBOr0 HABYAHHS €
IineclipsgMOBaHa METOAWYHA MiArOTOBKA
IIegaroriB I10 pobotu B AOTIITi
"Marematuku 4.0", 30KpeMa pPO3BHUTOK
YMiHb IIPOEKTYBATH agallTUBHI HaBYaAbHi
cueHapii Ta IHTepIpeTyBaTU pPe3yAbTaTH
IU(PPOBOro MOHITOPUHTY. 3a TaKUX yMOB
U(PPOBI TEXHOAOTII CIIPULAIOTHL HE AHIIIE
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digital technologies contribute not only to
improving the quality of mathematical
education but also to the formation of a
sustainable learning experience for pupils
in special schools.

Conclusions and research
perspectives. The study found that the
"Mathematics 4.0" concept forms a
comprehensive scientific and

methodological basis for updating the

process of teaching mathematics in
special schools, within which digital
technologies serve as a tool for

personalised and adaptive management of
the learning activities of pupils with SEN.
It has been established that the didactic
and methodological potential of digital
tools is realised only if they are integrated
into a phased model of mathematical
knowledge development, focused on
individual learning dynamics, formative
assessment and guided student
autonomy. It has been revealed that the
main scientific and practical challenges in
the implementation of digital technologies
in special mathematics education are the
formalised interpretation of individualised
learning, limited availability of adapted
digital resources, the existence of the
digital divide, teachers’ insufficient
methodological readiness to work within
the "Mathematics 4.0" framework, and the
lack of alignment between digital tools and
current educational programmes. The
combination of these problems limits the
transformative potential of digitalisation
and results in the fragmented nature of its
practical implementation. It is argued that
improving the effectiveness of
mathematical knowledge  acquisition
among pupils in Years 5-6 of a special
school is possible provided there is a
holistic implementation of the principles
of "Mathematics 4.0", in particular
personalisation, adaptability and data-
driven pedagogical decision-making, as
well as the preservation of the teacher’s
leading role in organising and providing
meaningful guidance throughout the
educational process.

Prospects for further research relate to
the empirical evaluation of the
effectiveness of "Mathematics 4.0" models
in special schools, the development of

i ABUIIIEHHIO SIKOCTI MaTeMaTHYHOI
IiATOTOBKH, a ¥ (popMyBaHHIO CTiHKOro
HaBYaABHOTO [IOCBily y4YHIB crHeliaAsbHOI
IIIKOAH.

BHCHOBKH Ta INEepCNEeKTHBH
AOCAimzKeHBb. Y TIPOIECi [AOCAIIKEHHS
BCTaHOBAEHO, 1110 KOHIIETIITisd
"MaremaTuka 4.0" d¢opmye 1iaicHY

HayKOBO-METOANWYHY OCHOBY OHOBAEHHS
IpolleCy BHUKAQNAHHA MaTeMaTHKH B
CIIelliaAbHIHM IIKOAI, Y MeKaxX Kol g poBi
TEXHOAOTII € IHCTPYMEHTOM
II€PCOHAaAi30BaHOTIO 178 alalITUBHOTO
yIpaBAiHHE  HaBYaAbHOIO  [OiSIABHICTIO
V4HIB 3 OOII. 3’sascoBaHoO, 110
AUNAKTUYHUN 1 METOOWYHUM IOTeHIliaa
U(PPOBUX 3aCO0iB peani3yeThbCcs AUIIIE 3a
YyMOBH ix iHTerparii B IloeTanHy MOJAEAb
dopMyBaHHH MaTeMaTU4YHUX  3HaHb,
Opi€eHTOBaHY Ha IHAWBIAyaAbHY HaBUYaABHY
AUHaMiKy, (popMyBaAbHE OIIiHIOBAHHS Ta
KEepoBaHy caMOCTiHHICTh yUHiB. BusBAeHO,
110 OCHOBHUMHU HAaYKOBO-IIPAKTUYHUMHU
npobAeMaMU BIIPOBAKEHHS ITU(PPOBUX
TEXHOAOTIH y cHeliaspHiIi MaTeMaTHU4HIH

OCBiTIi € QopMasizoBaHe TpPaKTyBaHHS
iHgUBiAyaaizalii HaB4YaHHS, oOMeXkeHa
OOCTYIHICTh  a[alToOBaHUX  IHU(PPOBUX
pecypcis, HadgdBHICTB mudpoBoi
HEPiBHOCTI, HeIoCTaTHI METOAUYHA

TOTOBHICTH II€AroriB 0 POOOTH B AOTIIIi

"MaremaTuku 4.0" Ta HEY3TOIXKEHICTH
nU(PPOBUX IHCTPYMEHTIB i3 YHHHHUMHU
OCBiTHIMH IIporpaMaMH. CyKyIIHICTB
3a3HaYeHUX npobaeMm obMexKye
TpaHcopMalliiHUH OTEeHIliaA
nudposizartii " 3YMOBAIOE
dparmMeHTapHICTD ii IIPaKTHUYHOI
peaaizanrrii. OOrpyHTOBaHO, 1110
OiABUIIIEHHS pPe3yABTaTUBHOCTI

dopMyBaHHS MaTeMaTHYHUX 3HAHb YYHIB
5-6 KAACiB CIIEIiaAbHOI IITKOAN MOXKAWBE 3a
YMOBH IIiAICHOTO BIIPOBaIXKEHHI
npuHnunie "Marematuku 4.0", 30KpeMa
mepcoHaaizartii, aJarTUBHOCTI Ta
[OaHOOPi€EHTOBAHOTO OPpUHRHATTI
IIeIarorivHuX pillleHs, a TaKOXK
30epeskeHHsI ITPOBiAHOI poal BUUTEAS B
oprasiszaiiii Ta CMHCAOBOMY CYyIIPOBOI
OCBITHBOTO ITPOIIECY.

[TlepcieKTUBU MOMAABIINX JOCAIIKEHB
IIOB’I3aHi 3 EeMIIIPUYHUM OIliHIOBaHHSM
edexkTUBHOCTI Mozeaeti "MarematTuku 4.0"
y CIeliaAbHiH IIKOAiI, pPO3pPOOAECHHAM
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criteria for measuring learning dynamics, | KpuTepiiB = BUMipIOBaHHS  HaBYaAbHOL
the creation of standardised adaptive | TuHamiky, CTBOPEHHSIM
digital resources, and the study of their | cranmapTuzoBanux aIanTUBHUX
long-term impact on the academic | 1UdPOBHUX pecypciB i BUBYEHHSIM iXHHOTO
achievement and educational integration | JOBroCTpOKOBOTO BIIAUBY Ha HaBYaAbHY
of pupils with SEN. YCHIIIHICTD Ta OCBITHIO iHTETpallilo YYHiB 3
OOII.
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