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Pedepar:

1. Y puceprauiiiHiil po6oTi 3[IiiCHEHO TEOPETUYHE y3arajbHEHHS Ta 3a[IPOIIOHOBAHO HOBE PO3B’SI3aHHS aKTyaJIbHOTO
HAYKOBOTO 3aBJjaHHS, 110 MOJISITa€ y TEOPETUYHOMY OOI PYHTYBaHHi, pO3pO06JIeHH] Ta €KCIIepUMEHTAJIbHI NepeBipii
MEeTOJUKY BUKOPUCTaHHS KOMITIOTEPHUX 32C0O0iB HAaBYaHHSI MaTEMaTHKK YYHIB riMHa3ii. AKTyasIbHICTb AOCIiIPKEHHS
3YMOBJIEHA HEOOXiHICTIO MOJlepHi3allii MaTeMaTUYHOI OCBITH B yMOBax LU(POBi3allii cycrinbCcTBa, opieHTallii Ha
KOMIIETEHTHICHUN MiAXif, Ta MigBUILEHHS SIKOCTi HABYaHHS. Y IIPOLECi JOCIII)KEHHS! YTOYHEHO 3MiCT OCHOBHUX
MOHSTh, 30KPEMA TTOHSTTSI «KKOMITIOTEPHI 32C06M HAaBYAHHS», SIKi PO3IJISITAIOTHCS SIK MPOrPAaMHO-anaparHi
KOMILJIEKCH, 1O [TOE€IHYIOTh MAaTEMAaTUYHNN 3MICT, aJITOPUTMHU iIHTEPAKTUBHOI B3a€MOJii Ta IHCTPYMEHTHU
Bizyasizanii. OGrpyHTOBaHO IICUXOJIOTO-TI€HATOTiUHI Ta JUIAKTUYHI 3acafy iXx BUKOPUCTAHHS 3 yPaxXyBaHHIM
BIKOBUX OCOOJIMBOCTEN Y4HIB 7-9 KJIaCiB, AJIs1 IKUX XapaKTePHUM € I[lepexis Bif HAOYHO-06pa3Horo 10 abCTPaKTHO-

JIoriYHOTO MUCJIEHHS. [JoBeieHO, 0 BUKOPUCTAHHSI KOMITIOTEPHUX 3aC00iB HABYaHHS CIIPUSIE MaTepiasizarii



abCTpaKTHUX MaTeMAaTUYHUX 00 €KTIiB, PO3BUTKY JIOTIYHOrO MUCJIEHHSI, MaTeMATUYHO] iHTyilii Ta nizHaBasbHOI
aKTUBHOCTI Y4HiB. AHaJIi3 HAyKOBUX IIpallb, OCBITHbOI PaKTUKU Ta HOPMATHBHO-IIPAaBOBOTO 3a0€31e4eHHs
3aCBiIUUB, 1110, IOIIPY 3HAYHUI AUAAKTUYHUH NTOTEHLial KOMII'IOTEPHUX 3aC00iB HAaBYaHHSI, iX BUKOPUCTAHHS B
OCBITHbOMY IIpOLECi riMHAa3ii 3anmaeTbcsl PparMeHTapHUM i IEPEBAKHO PENPOAYKTUBHUM. BusiBieHO
CYNEepeYHiCTh MiXK MIMPOKUMU MOXJIMBOCTSIMU LU(PPOBUX TEXHOJIOTIN i HEJOCTaTHBOIO PO3POBIIEHICTIO
METOJMYHUX MiTX0iB 1o iX iHTerpauii y CTpyKTypy YpoKy MaTeMaTtuku. OGI'PyHTOBAHO, 1110 e(peKTUBHICTh
BUKOPUCTAHHSI KOMITIOTEPHUX 32CO0iB HaBYaHHS BU3HAYAEThCS PiBHEM iX iHTEPAaKTUBHOCTI Ta 34ATHICTIO
3abe3nevyyBaTy 3BOPOTHUH 3B'SI30K i OpraHisaliiio akTUBHOI HAaBYaJIbHOI [iJIbHOCTI y4YHIB. YV pe3ysibTaTi JoCIIiIKeHHS
PO3p06JIEHO aBTOPCHKY METOAUKY BUKOPUCTAaHHS KOMITIOTEPHUX 3aCO0iB HaBUaHHS MaTeMaTHKU y4YHIB riMHasii, ska
Mae KOMIUIEKCHUI XapaKTep i IPYHTY€ETbCA Ha iHTerpaii 3aralbHOAUAAKTUYHMX IPUHLNIIIB i TPUHLIUIIB
uu@posisanii ocBiTM. CUCTEMOYTBOPIOIOYAM KOMIIOHEHTOM METOJVKY BU3HAYEHO PiBHI iIHTE€PAaKTUBHOCTI
(peakTUBHUM, aKTUBHUI, B3AEMHUM), 110 320€31€4YyIOTh [1I0€TaIlHe 3aIy4eHHS Y4HiB 4O HaBYaJIbHO-I1i3HABAIBHOI
NiSTIBHOCTI — Bif, BilTBOPEHHS 3HaHb [0 MOCHiTHUIIBKOI HislIbHOCTI. 3alpOTIOHOBAHO aJITOPUTM PO3POOJIEHHS
KOMITIOTEPHO OPi€EHTOBAHOTO YPOKY MaT€MaTUKU Ta BUBHAYEHO OCOOJIMBOCTI iHTerpalii KOMITIOTEPHUX 3ac06iB
HaBYaHH4 Y pi3Hi eTanu ypoky. [IpakTuyHy peasizaliio MeTOANKY 3a6e31euye CTBOPEHU AUIAKTUIHUI 3aCi6
«KOHCTPYKTOP iHTEpaKTUBHUX IJIaKaTiB» Ta iIHTEPaKTUBHI IJIaKaTH, SIKi JA0Th 3MOTy e(EeKTUBHO Bi3yasizyBaTu
MaTeMaTU4YHUI MaTepiasl, OpraHi3oByBaTH LOCJIAHUIBKY AisJIbHICTb YUYHIB Ta 3a0e3levyBaTy iHAuBifyaisanio
HaB4aHHS. loro BUKopucTanHsa cripuse TpaHcopmaliii posi yuHs — Bifi TaCUBHOTO CIIOXKUBava indopmaliii 10
aKTMBHOTO Cy0’€KTa HaBYaJbHOI [isIZIbHOCTI. Y MeXax JOCJiIPKeHHS 00T PYHTOBAHO CUCTEMY ITOKA3HUKIB i
PO3p0O06JIEHO AiarHOCTUYHUI iHCTpYMEHTAapiil OLiHIOBaHHS e(pEeKTUBHOCTI METOAMKY, 1110 OXOILJIIOE PiBEHb
HaBYaJILHUX JOCSATHEHb, Ii3HaBaJIbHOI aKTMBHOCTI, MOTMBALlii Ta MaTEMAaTUYHOI TPUBOKHOCTI y4HIB. Pe3ysbTaT
KOHCTaTYyBaJIbHOTO €TaIly 3aCBilYMJIM HEJJOCTATHIN PiBEHb IHTEPECY YUHIB O MATEMATUYHUX OUCLIMILIIH,
M0JIiIMOTUBOBAHUI XapaKTeP HABUAJIbHOI AisIJIbHOCTI Ta HASIBHICTh MAaTEMATUYHOI TPUBOXKHOCTI. [lepgaroriunmii
€KCIIEPMMEHT, IPOBEIEHUI Y KOHTPOJIbHUX i €KCIIepUMEHTAIbHUX TPyIax, MigTBEPIUB €(PEKTUBHICTh PO3POOIIEHO]
METOAMKU. BCTaHOBJIEHO NIO3UTUBHY NVHAMIKy PiBHS HaBYaJIbHUX JOCATHEHD Y4HIB, 3pOCTaHHS iXHbOI Ti3HABAJILHOI
AKTMBHOCTI Ta MOTUBALIil 10 BUBYEHHSI MATEMATUKY, & TAKOX 3HIDKEHHS PiBHS MAaTEMATUYHOI TPUBOXKHOCTI.
3acTocyBaHHS METO/IiB CTATUCTUYHOI 06POOKY Pe3yJbTaTiB MiATBEPANIIO LOCTOBIPHICTh OTPUMAHUX Pe3yJbTaTiB.
YcTaHOBIE€HO, 1110 CUCTEMHE BUKOPUCTAHHS KOMITIOTEPHUX 3aCO0iB HaBYaHHS CIIpUsi€ MiABUIIEHHIO €(DEKTUBHOCTI
HABYaJIbHOTO IIPOLECY Ta ONTUMI3allii I1eAaroridyHoi JistJibHOCTI BUUTENS. Pe3ybTaTl HOCIiIKEeHHS Jal0Th MigCTaBy
CTBEPIKyBaTH, 1110 pO3p006yieHa METOANKA BUKOPUCTAHHS KOMITIOTEPHUX 3aCO0iB HaBYaHHS MaTeMaTUKU €
eeKTUBHUM 3aCO0O0M MiBUILEHHS SIKOCTi MaTEMaTUYHOI OCBITU y4HiB riMHasii. fi BIIPOBAJ)KEHHS 3a0e3Ieyye
PO3BUTOK MaTEMATUYHOI KOMIIETEHTHOCTI, IIi3HABaJIbHOI aKTUBHOCTI, MOTMBAllil IO HABYaHHS TA 3HWKEHHS

MaTeMaTU4HOI TPUBOKHOCTI Y4YHIB, 1[0 BifIIOBifae cyyaCHUM BUMOTraM pedOpMyBaHHS OCBITH.

2. The dissertation presents a theoretical generalization and offers a new solution to a relevant scientific problem,
which consists in the theoretical substantiation, development, and experimental verification of a methodology for
the use of computer-based tools in teaching mathematics to secondary school students. The relevance of the
study is determined by the need to modernize mathematics education in the context of digitalization of society,
the implementation of a competence-based approach, and the improvement of the quality of education. In the
course of the research, the content of the key concepts has been clarified, in particular the concept of “computer-
based learning tools”, which are defined as software and hardware complexes that integrate mathematical content,
interactive algorithms, and visualization tools. The psychological, pedagogical, and didactic foundations of their
use have been substantiated, taking into account the age characteristics of students in grades 7-9, for whom the
transition from visual-figurative to abstract-logical thinking is typical. It has been proven that the use of
computer-based tools contributes to the materialization of abstract mathematical objects, as well as to the
development of logical thinking, mathematical intuition, and students’ cognitive activity. The analysis of scientific
literature, educational practice, and regulatory frameworks has shown that despite the significant didactic
potential of computer-based learning tools, their use in secondary school mathematics education remains
fragmentary and predominantly reproductive. A contradiction has been identified between the broad capabilities



of digital technologies and the insufficient development of methodological approaches to their integration into the
structure of a mathematics lesson. It has been substantiated that the effectiveness of using computer-based tools
depends on their level of interactivity and their ability to provide feedback and support active learning. As a result
of the research, an original methodology for the use of computer-based tools in teaching mathematics to
secondary school students has been developed. The methodology is comprehensive and is based on the
integration of general didactic principles and the principles of educational digitalization. The system-forming
component of the methodology is defined as levels of interactivity (reactive, active, and interactive), which ensure
the gradual involvement of students in learning activities - from knowledge reproduction to research-based
learning. An algorithm for designing computer-oriented mathematics lessons has been proposed, and the features
of integrating computer-based tools into different stages of the lesson have been determined. The practical
implementation of the methodology is supported by the developed didactic tool “Constructor of Interactive
Posters” and interactive posters, which enable effective visualization of mathematical content, support inquiry-
based learning, and ensure the individualization of instruction. Their use contributes to transforming the student’s
role from a passive recipient of information into an active participant in the learning process. Within the study, a
system of indicators and diagnostic tools for evaluating the effectiveness of the methodology has been
substantiated, including academic achievement, cognitive activity, motivation, and mathematical anxiety. The
results of the ascertaining stage revealed a relatively low level of students’ interest in mathematics, a
polymotivational structure of learning activity, and the presence of mathematical anxiety. The pedagogical
experiment conducted in control and experimental groups confirmed the effectiveness of the proposed
methodology. A positive dynamic in students’ academic achievement, increased cognitive activity and motivation
to learn mathematics, and a decrease in mathematical anxiety were observed. The application of statistical
methods confirmed the reliability of the obtained results. It has been established that the systematic use of
computer-based tools improves the effectiveness of the educational process and optimizes teaching practices. The
results of the study provide grounds to conclude that the developed methodology is an effective means of
improving the quality of mathematics education in secondary school. Its implementation contributes to the
development of mathematical competence, cognitive engagement, learning motivation, and the reduction of
mathematical anxiety, in line with current educational reform priorities.
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KBasigikanis: k. nen, u., gou,



InenTudikarop ORCID ID: He 3acrocosyerbcs

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOH: [3MaiNbChKUIi iePKaBHUIA I€JarOTi9HMUI iHCTUTYT
Kopg 3a €IPIIOY: 02125469

Micuesnaxomxeunﬂ: [3main, [3Mainecbkuil p-H., 68608, Ykpaina

dopma By1acHoCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHtu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. MyptasieB Epnect 'agpapoBuy

2. Ernest H. Murtaziiev

KBasidikanis: k. nen, u., no,
InenTudgikarop ORCID ID: He sacrocosyerbcs
JoparkoBa iHdpopmamuist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOH: MeJliTOnoNbChKUIL IEPKABHUI TIEJATOTIYHNI YHIBEPCUTET

iMmeHi bormana XmenbHUIbKOTO

Kopg 3a €IPIIOY: 02125237

Micue3HaxoaKeHHS: By/1. ['eTbmaHcbka, MeliTonosb, MeiTononbehkuii p-H., 72312, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KoxeBHHKOBa Ajsia BiaciBaa

2. Alla V. Kozhevnykova

KBasidikamnis: k. nen, u., nonenr, 13.00.04
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamuist:

IloBHE HaliIMEeHYBaHHS IOPUAHNYHOI 0COOH: MeJliTOnoNbChKMIL IEPKABHUI TIEJATOTIYHNI YHIBEPCUTET

imeHi bormana XmMenbHUIbKOTO

Kopg 3a €IPIIOY: 02125237

Micue3HaxoaKeHHS: By/1. ['eTbmaHcbka, MeliTonosb, MesiTononbchkuii p-H., 72312, Vkpaina
dopma B1acHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu



InenTudikarop ROR:

VIII. 3ak1104YHi BiZOMOCTI

BaacHe Ilpi3Bume Im's ITo-6aTbKOBI Boposka Maprapura IsaHiBHa
rOJIOBH pagu

BnacHe IlpizBume Im's I10o-6aTbKOBI Boposka Maprapura [BaHiBHa
TOJIOBYIOYOTO Ha 3acCiiaHHi

BinmoBigaibHUH 32 MiZTOTOBKY I'purop’esa fIHa BikTopiBHa
00JIiIKOBHX JOKYMEHTIB

Peec1'paTop [Opuenko TersHa AHaTosiiBHA

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peecTpallilo HayKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




