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METOANYHI IIAXOAU 10 BIIPOBAI’KEHHA ®PAKTAJIbHOI
I'EOMETPII B OCBITHIM ITPOLEC

AHoTanis. Y cTaTTi BUCBITICHO aKTYaJbHICTh BIPOBAKEHHS (DpaKTaIbHOT
reoMeTpii B OCBITHIA Tporiec K €(EeKTHBHOTO IHCTPYMEHTY IS BIOCKOHAICHHS
HAaBYAaHHS MAaTEMAaTHKHA Ta CYMDKHHX IUCHHUILIIH. MeTOw IOCTIIKCHHS € aHai3
ICHYIOUMX TPOrpaM 1 METOJWYHUX MaTepiaiiB, a TaKOX BHSBICHHS TOTpeOHW B
pO3poOIll HOBHX MIAXOMIB M0 iHTerpamii (pakTaqbHOi reomMeTpili B HaBYATBHHUI
mporec. Y poOOTI PO3TIIHYTO CyYacHI METOAWYHI HANpaIfoBaHHS, 30Kpema
nporpamu «®Dpakranmu» mis 9 kinacy ta «BBenenns y paxranpHUil aHamiz» s
11 xnacy, skl cpsMOBaHI Ha O3HAMOMIIEHHS Y4YHIB 3 OCHOBaMHU (ppakTalibHOTO
aHaJi3y Ta PO3UIMPEHHS IXHIX MaTeMaTUYHUX KOMIIETEHIIIH.

Pe3ynbTaTil 1OCHIAKEHDb CBIYATh, 110 (PpaKTaiu, 3aBISIKUA CBOIM BI3yallbHIN
MpuBaOIMBOCTI Ta JIOCTYNHOCTI JJII BUBYEHHS, CTUMYJIIOIOTH IHTEPEC Y4YHIB 10
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MaTeMaTUKH, CIIPUSIIOTH PO3BUTKY TBOPUYOTO MUCIICHHS Ta IHTYITUBHOTO PO3YMIiHHS
CKJIQJJHUX MAaTeMAaTUYHUX TMOHATh, TAaKUX K CaMOIMOJIOHICTh, TpaHUIl Ta
PO3MIPHICTh. MDKAMCHUIUTIHADHUA MIAX1 [0 BHUBYEHHA (pakTaiiB J103BOJISE
IHTErpyBaTH 3HAHHS 3 MaTEMAaTUKH, (P13UKH, O10JI0T1i Ta KOMII IOTEPHOI rpadiku, U0
cripusie (OpPMYyBaHHIO CHUCTEMHOTO MHCIICHHS Ta PO3YMIHHSI B3a€MO3B’SI3KIB MiXK
PI3HUMHM TaTy3sIMU HAyKH.

OpHak BUSBICHO HHM3KY MPOOJIeM, SIKi TIBMYIOTh ITUPOKE BIPOBAHKCHHS
(dbpakTaibHOT TeoMeTpii B ocBiTy. Cepea HUX — HeI0CTAaTHS KUTbKICTh aIalTOBAaHUX
HaBYAJIBHUX MaTepialliB i PI3HUX PIBHIB OCBITH, BIICYTHICTh YHI()IKOBAaHUX
METOJMK BUKJIQJaHHS, a TaKOXX TEXHIYHI OOMEXEHHS, 30KpeMa JOCTyl 0
CTEIiaTbHOTO TMPOTpaMHOro 3abe3MnedeHHs Uisi MOJIeNtoBaHHS (pakrariB. He3sa-
Karo4d Ha 11e, (ppakTansbHa reOMeTpisi Ma€ 3HAYHUI MOTEHITIa AJIsT BIOCKOHAJICHHSI
OCBITHBOTO TIpollecy. BoHa He JwWie ToJerurye 3acBOEHHS CKIAIHHX MaTema-
TUYHUX KOHIICMIIM, ajie ¥ BiTKpUBAa€ HOBI MOXKJIMBOCTI JUIsI BUKOPHCTAHHS
U(GPOBUX TEXHOJIOT1H Yy HAaBYaHHI.

Y cTarTi MigKpecIeHO HEOOXIMHICTh MOJATBIINX JOCHIKeHb y Taly3i
(dhpakTaIbHOT TEOMETPii, 30KpeMa po3pOOKH IHTEPAKTUBHUX IJIATHOPM, HABYAITBHUX
mporpam i METOAMYHUX PEKOMEHAIlIH, K1 BpaXOBYBaTUMYTh BIKOBI OCOOJMBOCTI
y4HIB, piBE€Hb IXHHOI MaTEMaTUYHOI MIATOTOBKH Ta MOXJIMBOCTI BUKOPUCTAHHS
BIpTyaIbHO1 peaJbHOCTI y BHKJIaJaHHI. BIpoBakeHHS TaKuX IIJIXOMIB MOXKE
3HAYHO IMABUITUTUA €(PEKTHUBHICTh HABUAHHS, 3pOOUBIIN HOTO OUTBIN 1HTEPAKTHB-
HUM, 3aXOIUTMBHUM Ta JOCTYITHUM JJIsl IIMPOKOTO KOJa Y4YHIB.

Kiarwu4oBi cioBa: ¢QpakraapHa reomMerpis, HaBYaJIbHUU MPOIEC, OCBITHI
Marepiau.

Lavryk Volodymyr PhD in Physical and Mathematical Sciences, Senior
Lecturer of the Department of Computer Technologies and Informatics, Faculty of
Physical, Mathematical, Computer, and Technological Education, Berdyansk State
Pedagogical University, temporarily relocated to Zaporizhzhia, https://orcid.org/
0000-0002-6448-2470

Aleksiieieva Hanna PhD in Pedagogy, Associate Professor, Associate
Professor of the Department of Computer Technologies and Informatics, Faculty of
Physical, Mathematical, Computer, and Technological Education, Berdyansk State
Pedagogical University, temporarily relocated to Zaporizhzhia, https://orcid.org/
0000-0003-3204-3139

Shakirova Liliia Master's degree student of the second (master's) level of
higher education, Faculty of Physical, Mathematical, Computer, and Technological
Education, Berdyansk State Pedagogical University, temporarily relocated to
Zaporizhzhia, https://orcid.org/0009-0003-3325-340X



https://orcid.org/0009-0003-3325-340X

Ovsyannikov Oleksandr PhD in Pedagogy, Associate Professor, Associate
Professor of the Department of Computer Technologies and Informatics, Faculty of
Physical, Mathematical, Computer, and Technological Education, Berdyansk State
Pedagogical University, temporarily relocated to Zaporizhzhia, https://orcid.org/
0000-0003-4972-3472

METHODOLOGICAL APPROACHES TO THE INTEGRATION OF
FRACTAL GEOMETRY INTO THE EDUCATIONAL PROCESS

Abstract. The article highlights the relevance of introducing fractal geometry
into the educational process as an effective tool for improving the teaching of
mathematics and related disciplines. The aim of the study is to analyze existing
programs and methodological materials, as well as to identify the need for
developing new approaches to the integration of fractal geometry into education.
The paper examines modern methodological developments, particularly the
“Fractals” program for 9th-grade students and the “Introduction to Fractal Analysis”
program for 11th-grade students, which are designed to familiarize students with the
basics of fractal analysis and enhance their mathematical competencies.

The research findings indicate that fractals, due to their visual appeal and
accessibility for study, stimulate students' interest in mathematics, foster the
development of creative thinking, and promote an intuitive understanding of
complex mathematical concepts such as self-similarity, limits, and dimensionality.
The interdisciplinary approach to studying fractals enables the integration of
knowledge from mathematics, physics, biology, and computer graphics,
contributing to the formation of systematic thinking and an understanding of the
interconnections between various scientific fields.

However, several challenges hinder the widespread adoption of fractal
geometry in education. These include a lack of adapted educational materials for
different levels of education, the absence of unified teaching methodologies, and
technical limitations, such as access to specialized software for fractal modeling.
Despite these challenges, fractal geometry holds significant potential for improving
the educational process. It not only facilitates the comprehension of complex
mathematical concepts but also opens up new opportunities for utilizing digital
technologies in teaching.

The article emphasizes the need for further research in the field of fractal
geometry, particularly the development of interactive platforms, educational
programs, and methodological recommendations that consider the age-specific
characteristics of students, their level of mathematical preparation, and the
possibilities of using virtual reality in teaching. Implementing such approaches can
significantly enhance the efficiency of learning, making it more interactive,
engaging, and accessible to a wide range of students.




Keywords: fractal geometry, educational process, teaching materials,
interdisciplinary approach.

IlocranoBka npoOsemu. BukopuctanHs QpaxrtaiiB B OCBITI € BIAHOCHO
HOBUM, ajie¢ TEPCIEKTUBHUM HANPSAMKOM JOCTIIKEHb, SKUH IIBUIKO HaOyBae
MONYJIAPHOCTI  3aBASKM CBOIM MDKAUCUMIUTIHAPHOCTI Ta 1HHOBALIMHOCTI.
®dpakTanu, 3aBIAsSKH iXHIM CKIQJHOCTI, MaTeMaTUYHIN CTPOTOCTI Ta €CTETUUHIM
MPUBA0OIUBOCTI, MOXKYTh CIYTryBaTH €(PEKTHBHHM IHCTPYMEHTOM JJIsi BUBUCHHS
MaTeMaTHKH, NPUPOJAHMYMX HAyK, iHQOPMATUKM Ta HaBiTh MHCTENTBA. IX
iHTerparlis y HaBYaJbHUHM MPOIEC BIIKPUBAE MOMKIUBOCTI IS (bopMyBaHHﬂ K
TEOPETUYHHUX, TAK 1 MPAKTHYHUX KOMIICTEHTHOCTEH YUHIB Ta CTYJICHTIB.

BuBueHHs (pakTaiiB Mae 3HAYHUM MTOTEHITIAJ JJIsI CTUMYJIFOBAHHS IHTEPECyY
JI0 MaTEMATHKH, SIKa 9aCTO CIPUHAMAETHCS K aOCTpaKTHA ¥ CKJIaaHa JUCIHUILTIHA.
3aBASKM BJIACTUBOCTAM (PpakTamiB, SKI MOEAHYIOTh MPOCTOTY AITOPUTMIB 13
Bi3yaJIbHO CKJIAJIHUMH pE3yJbTaTaMH, BOHHM CTBOPIOIOTH HOBHM MiJAXiJ JIO
HaBYaHHA. Lle 103BOJIsS€ YUHSAM HE JIMIIE 3aCBOIOBATH MAaTEMaTUYHI TIOHATTS, ajie
Il pO3BUBATH KPUTHUYHE MHUCIICHHS, KPEATUBHICTh Ta IHTEPEC 10 AOCTIKEHb [1, 2].

@®pakTaay TaKOX [O3BOJIAIOTH MOEAHATA MAaTEeMATUKYy Ta €CTETUKY, IO
CIpUsi€ MDKIUCHUILUTIHAPHOMY MIAXOAYy 10 OCBITU. BuBueHHs (paktamiB € He
JUIIe MAaTEMaTUYHOIO NISUIBHICTIO, ajie W 3ac000M [JIsl JeMOHCTpaIlii MpUupoaHOT
rapMoHii Ta CKJIaJIHOCTI CBITY, sIKa € I[IKaBOIO JJIs YYHIB YCIX PiBHIB MiATOTOBKH.
JIoCTynHICTh 1HCTPYMEHTIB JUIsl Bi3yamizamii ¢pakTaniB, TakUX SK Cy4dacHE
mporpamMHe 3a0e3neueHHs sl MOJCIIOBAaHHS, 103BoJII€ ¢()eKTUBHO IHTETPYyBaTH
iX y HaBUaIbHI 11adu [3].

VHIKadbHICTh (PpaKTaliB TMOJATAE Y MOMIMBOCTI iX BHUKOPHCTaHHS SK
IHCTPYMEHTY JUUIS HABUAHHS Ta JOCIIDKCHHS B PI3HUX KOHTEKCTaX: BiJl MPOCTHUX
MIKUTBHUX 3aBAaHb 10 CKJIAJHUX HAYKOBUX eKcriepuMeHTiB. [IpocTtota mpaBui, 1mo
JICKUTh B OCHOB1 CTBOPEHHS (PpPaKTaIbHUX CTPYKTYP, IO3BOJIAE YUHSIM E€KCIIEPH -
MEHTYBAaTH, (DOPMYIIIOBATH TIMOTE3H Ta CIIOCTEPIraTu 3a iX MiATBEPIKEHHSIM ab0
cpoctyBaHHsAM. Lle, cBo€ro 4eproro, cripusie pO3BUTKY JOCIITHUIIBKIUX HABUYOK 1
320X04Yy€ J0 TTUOMIOro Mi3HAHHS npeamera [4].

Komn'torepna rpadika 3HAYHO PO3MIMPIOE MOXKJIUBOCTI y BHUKIAIaHHI
¢dpakranpHOi reomeTpii. BoHa no3BoMsie BizyamizyBaTH CKJIafHI CTPYKTYpH, SKI
paHime Moy OyTH JUIIE TEOPETHUYHUMHU a0CTPaKIIisiMHU, 1 3a0e3medye IHTepaK-
THBHUM MIIX1] 10 iIXHBOTO BUBUCHHS. Take BUKOPHCTAHHS ITU(PPOBUX TEXHOJIOTIH
€ KIIOYOBHM y CYYaCHOMY OCBITHBOMY MpPOIIECi, /I BCE OiNbIle yBaru Mpuii-
TSETHCS ITHTEPAKTUBHUM Ta MPAKTUYHO OPI€EHTOBAHUM METOIUKAM.

Takum YWHOM, BHOPOBA/KEHHS (PpaKTadbHOI TEOMETpil y HaBYAIBHHUI
MPOIEC BIAKPUBAE HOBI MOKJIUBOCTI JUisi (POPMYBaHHSI IHTEIPOBAHOT'O HABYAHHS,
JIe TOEAHYIOTHCS HayKa, TEXHOJOT1i, MUCTEIITBO Ta JOCTITHMUIIbKI miaxoau. lle
CTBOPIOE YMOBH JJISI PO3BUTKY KPEaTHBHOCTI, KpUTUYHOTO MHCIICHHS Ta iHHOBA-
LU1MHOTO MOTEeHI1AJTy YYHIB.




AHai3 ocTaHHiX gociimkenb i myosaikamii. [louarts ¢pakrana Brepiie
BBiIB benya MaHnens0poT, SKMil 3aKiiaB OCHOBU (PpaKTajdbHOI T€OMETPii CBOEIO
nparero  «®PpaktanbHa reomerpis npupoauw» (1983). Bin migkpeciaus, 110
TpajaMiliiiHa reoMeTpisi He 37aTHA OMUCATU CKIAIHICTh NPUPOJHUX (HOPM, TOAL K
(bpakTany J03BOJSAIOTH MOJENIOBATH TaKl CTPYKTYpH, SK JIiHII OeperiB, penbed
MICLEBOCTI, OOPUCH XMap, a TAKOXK O10JIOT14HI CUCTEMH, BKIIIOUAIOUU KPOBOHOCHI
cynuau Ta jereHi. llle no ManaensOpoTa kiacuuHi pakTaiv, Taki K MHOXHUHA
Kanrtopa, kpuBa Ileano, cabkunka Koxa 1 kunum CeprniHCbKOro, Oyiau BiIKpHUTI
BUJATHUMH BUYCHUMH, allé caMe Horo poOOTH [dajdd TOMITOBX J0 HIHPOKOTO
3acTOCyBaHHS (PpaKTaIbHOI FEOMETPIi AJIsl ONUCY IPUPOJAHUX 1 TEXHIUHUX MPOILIECIB,
TaKuX SIK ppakTaibHUI OPOYHIBCHKUHN pyX, TYpOYJIEHTHICTh, €KOHOMIYHI MPOIECU
Ta CTUCHEHHS 300paxeHsb [8].

VY ramy3i ocBiTH (pakTaibHa T'€OMETPIis JAEMOHCTPYE BEIMKWN MOTEHIIal
3aBISKM CBOIM MikaucuuruiiHapHocTi. [Iporpamu «®pakrtanu» nias 9 kmacy Ta
«BBenenns y ¢paktanpHuid aHamiz» s 11 kimacy cnpsMoBaHiI Ha PO3BHTOK
YSIBJICHHS YYHIB PO (pakTalibHY CTPYKTYPY CBITYy, O3HAWOMJICHHS 3 TaKUMHU
MOHSTTSIMH, SIK CAaMOIIOIOHICTh, (PpaKTaTbHUM BUMIp 1 peKypcis [5].

JlocmipkeHHsT cBig4aTh, 10 (ppakTanspbHa TeoMeTpis e(EKTUBHO CIPHSE
BUBYCHHIO CKIaaHuX sBuil. Hanpuknan, kaura Fractals for the Classroom MicTUTB
MpaKTUYHI MaTepianu sl iHTerpamii (pakTamxiB y HIKUIBHHN Kypc, a poOoTH,
NPUCBAYCH] MUGPOBUM TEXHOJOTISIM, MITKPECIIOIOTh BAXIUBICTH KOMIT FOTEPHOT
rpadiku I MOJICIIIOBAHHS Ta Bizyasizallii gppakrainis [7].

@pakTaii TaKOX MalOTh E€CTETUYHUM BIUIUB, CIHPHUSAIOUM (HOPMYBAHHIO
MOYyYTTS TAPMOHII y IIKONAPIB. IXHA Kpaca MOTUBYE /10 BHBUEHHS MaTEMATHKH,
JIEMOHCTPYIOYH TAPMOHIIO CKJIQJIHUX CTPYKTYP, HEAOCTYIHY TPAAMIIIHHIN reoMeTpii.

Opnak BmpoBaJKEHHS (pakTaibHOI T€OMETPii B OCBITY YCKIAJIHIOETHCS
HU3KOI0 MPOOJIEM: HECTAUCIO a/IalITOBAHUX MaTepialiB, TEXHIYHUMU 0OMEKCHHIMU
Ta BIICYTHICTIO YHi1()iKOBaHUX METOJUK BUKJIaaHHA. BoHOYAC oAb JOCITI -
KEHHS y chepi IHTEepaKTUBHUX TUIATGOPM 1 BUKOPUCTAHHS (PPAKTATIB Y BIpTyaIbHII
pPEaNbHOCTI OOIISIIOTH 3pOOUTH 1€ HAMIPSIMOK OLTBIIT IOCTYITHUM Ta €()EKTUBHUM.

MeTo10 10CTiAKEHHsI € BUCBITICHHS NESIKUX TUTaHb 3 BHUKOPUCTAHHS
(bpakTaabHOT TeOMETpii B HaBUAJBLHOMY TIPOIIECi, a TaKOXX BUSABICHHS MOTpeOHU B
HOBUX HaBUAJIBHUX Marepiajax 1 METOAMYHHX PEKOMEHJAIIfX sl e(eKTUBHOTO
BIIPOBAKCHHSI (PPAKTAIHHOI T€OMETPii B HABYALHUMN TTPOIIEC.

Buksiag ocHoBHOro marepiany. Big3HaunMo, 10 METOAMYHI HaIpaifto-
BaHHS 3 BUBYCHHS (PpaKTaTIB y IIKUIbHIA TPOTpaMi BXKE aKTUBHO BIIPOBAHKYIOTHCSI.
3o0kpeMa, y «30IpHHUKY MporpaM 3 MaTeMaTHKH IS HONPO(]UTEHOT MIATOTOBKHA Ta
mpo(UTBHOTO HABYAHHS» TMOJAHO J[BI MPOTpPaMH, SKI MPUCBSYCHI (PpaKTaIbHOMY
aHamzy. Ilepmia — me kypc 3a BUOOpPOM IJig y4HIB 9-ro Kjiacy MaTeMaTHYHOTO
npoduto mif Ha3Bow «DpakTanuy, MO Aa€ MOXKIUBICTh YUHSIM O3HAHOMUTHUCS 3
ocHoBamu 1i€i TemHu [3]. pyra nporpama — «BBegeHHs y hpakTaibHUN aHATI3» JJIs
yuHiB 11-x kmaciB, skl morfauOiaeHO BUBYaKOTh Matematuky [4]. L1 mporpamu €




BXUIMBUMH KPOKaMHU JIJIsl BIPOBA/PKCHHSI CYYaCHHX MaTEeMAaTHYHUX KOHIICTIIN B
OCBITHIM MpoOILIEC, PO3MIUPIOIOYN MOXIJIMBOCTI YYHIB Ta HAJAaI04M iM IHCTPYMEHTH
JUISL PO3YMIHHSA CKJIQAHUX TE€OMETPUYHUX (OpM 1 IXHBOIO 3aCTOCYBAHHS B
peanbHOMY KUTTI. Takox Oyno po3pobnenna kHura Fractals for the classroom: part
one introduction to fractals and chaos. y sxiii € martepianu st y4HIB Ui
onmaHyBaHHs TeMH (ppakTanu y kinaci [9]. ¥V “An action research on line to introduce
fractals in the teaching and learning of mathematics from primary to secondary
school” omnucaHo OHJIAMH-TOCHIIKEHHSI WIOJ0 BIPOBAXKEHHS (pakTaiiB y
BUKJIQJIAHHS T4 BHUBUYEHHS MAaTEMAaTHKW BijJ MOYATKOBOI JO cTapmioi mkomu [7]

(Tabmuns 1).

Tabnuys 1

IHopiBHAJBLHMI aHAJTI3 KypCiB i3 BUBYEHHS (PPAKTATBHOI reoMeTpil A/
9 Ta 11 kaaciB

HinboBa Mertoau OuikyBani
Kype . OcHoBHa MeTa
ayauTopisi HABYAHHSA pe3yJabTaTu
Bizyaunizaris
dbpakranisB 3a Po3BuTok
OsHaioMIeHHs 3 |AOTIOMOTOI0 IHTYITHBHOTO
MPOCTUX O3yMIHHS
6a3oBUMHU P . PO3YM
KOMIT'FOTEPHHUX 0a30BUX MOHSIThH
MOHATTSIMU oroa (paKTatbHOT
. . nporpam; KTaJIbH
VYuH1 9 kiacy (dbpakranbHOT porpam; p
«DpaxTanm» BUKOPUCTAHHS reoMeTpii;
MaTeMaTHUYHOTO ||[F€OMETpii, .
st 9 kiacy . rpadiyHIX dbopmyBaHHS
npo o TaKUMHU SIK . :
. pEeAaKTOPIB; iHTEpecy 110
CaMOITOIiOHICTb, .
) . 00roBOpeHHs MaTeMaTHKHU;
ITCpant, KOHIICTIIIN Yepe3 MIBULIEHHS PIBHS
PCKYPCLA. MPUKIAIU Ta 00YHUCITIOBAIBHOT
noOy/I0BYy MPOCTUX |[TPAMOTHOCTI.
bpaxTaiis.
. 3acBO€EHHS
IpaxTisni dbyHIaAMEHTATBHUX
SAHATT 3 ir}IIH UKJIAHUX
[ornubnene BUKOPUCTAHHAM acrI[)eKTiB
BUBYCHHS IIOHATH ||celiaIiI30BaHOTO .
- (bpakTanbHO1
¢dpakTanbHOI IPOrPaMHOTO
. reoMeTpii;
«BBenenna y |[Yuni 11 knacy 3 |[reomerpii, 3a0e3neyeHHs O3BHTOK
¢bpakTanbHUN ||[HOrIMOJIEHUM  |[BKJIIOYAOYU (Hampukmnam, PO3BE
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OcraHH1 POKU Bi/I3HAYAIOTHCS 3HAYHUM 3POCTaHHSAM KUTBKOCT1 JOCHIIKEHbD,
MPUCBIYCHUX BAKIUBOCTI O3HAMOMIICHHS IIKOJISAPIB Ta CTYACHTIB 3 CIEMCHTAMH
¢bpakranbHOi reomeTpii. 3okpema, 1ociainHuk H. Po30B akiieHTyBaB yBary Ha TOMY,
mo (pakTaau MarTh €CTCTUYHUN BIUTMB Ha YYHIB, PO3BUBAIOUM y HUX IMMOYYTTS
MPEKPAacHOTO 1 CHpPUSAIOYM ECTETHYHOMY BHXOBaHHIO. LI B3aemonis 3 Kpacoro
MaTEeMaTHIHUX CTPYKTYP JOTIOMAra€e y4HsIM Oa4WTH TapMOHIIO Y CKJIAIHOCTI, IO €
BKJIMBUM KOMITOHEHTOM IXHBOT'O 3arajibHOTO PO3BUTKY.

PesynpTaTn momepenHix JOCHIDKEHb JEMOHCTPYIOTh, SIK BHUBUYCHHS
(dpakTaaiB MOXE 3HAYHO IMOKPAIIUTH PO3YMIHHS CKIIAJHUX MAaTEMaTUYHHUX ITOHSTH
yepes iX Bizyantizamiro. @pakTaiy J0TOMaralTh YYHSIM iHTYITUBHO 3pO3YyMITH TakKi
MOHSTTS, SK CaMOMNOJIOHICTh, TPAHMII Ta PO3MIPHICTH, POOISTYM AOCTPAKTHY
MaTEMaTUKy OUIbII JOCTYIHOIO Ta 3pO3yMUION. 3aBISKH MDKAMCIMILUIIHAPHOMY
niaxoay (QpakTanu iHTErpyIOTh pi3HI rany3l 3HaHb, TaKl SIK MareMaruka, (i3uka,
Oiomorist Ta kKomm'torepHa rpadika. lle momomarae y4HSIM PO3BHBATH CHUCTEMHE
MUCJICHHS Ta PO3YMITH B3a€MO3B'SI3KH MK Pi3HUMHU Haykamu. KpiMm Toro, mporec
CTBOPEHHS (paKkTaJbHUX CTPYKTYp CTHUMYJIO€ TBOPYICTH 1 3a0X0uye 10
excriepuMeHTiB. KpacuBi Ta He3BuuHi1 popmu ¢pakTanaiB MOTUBYIOTh YYHIB 10
BUBUEHHS MaTeMaTHUKU Ta IHIIUX TPUPOJHUYMX HAYK, OCKUIBKM BOHHM 0Oaydath
NPUKIIAJIN X 3aCTOCYBaHHS B Pi3HUX cepax, TAaKUX SK MOJICTIOBAHHS MPUPOTHUX
IIPOIIECIB 1 TEXHOJIOTIH.

Opnnak He MOKHA ITHOPYBaTH 1 cadki ctopoHu. He3paxkaroun Ha 3pocTaroumnit
iHTEepec 10 (pakTamiB, moci Opakye HaBYAIBHUX MaTepiajiiB, aJanTOBaHUX IO
pI3HUX PIBHIB OCBITH, IO YCKJIQJHIOE BUKIaJaHHSA TeMU. KiIbKICTh JOCIIIKEHb
I10/10 BIPOBAKCHHS (DpaKTaliB y HAaBUAJIbHUI MPOIIEC 3aJIUIIAETHCS 0OMEKEHOTO,
10 HE JIa€ 3MOTH 3pOOUTH MOBHI BUCHOBKH TPO iXHIO €(PeKTUBHICTH. BiICyTHICTH
€IMHOI METOAMKN BHUKJIAJaHHS (PAKTATIB TAKOXK € MEPEIIKOI0I0 ISl CUCTEMAaTH -
3aii ppakTaiiB B OCBITHIX Mporpamax. Kpim Toro, TexHiuHi 0OMeKeHHs, MOB's13aH1
3 BHKOPHUCTAHHSAM CIICIIAJIBHOTO MPOTPaAaMHOTO 3a0€3MEeUCHHS ISl MOJICTIOBAHHS
(dpakTaniB, MOXYTh CTaTH MEPEIIKOA00 JJII BUBUEHHS (pakTaliB y IIKOJAX, JE
HEMae HEOOX1THUX PeCypCiB.

[ToTeHmian momanbmIuX MOCHIIKEHb y Talmy3i (pakTaabHOi TeoMeTpii Ta ii
3aCTOCYBaHHS B OCBITI € OaratorpaHHuM i mepcnekTuBHUM. [lepr 3a Bce, HE0OXiTHO
pO3pOoOHMTH HOBI HaBYaJbHI MaTepiaad Ta METOJAWYHI pEeKOMEHAaIlii, 0 Bpaxo-
BYIOTH BIKOBI OCOOJIMBOCTI YYHIB Ta PiBeHb IXHHbOi MATEMAaTHYHOI IiJTOTOBKH.
30kpeMa, TSl YYHIB TTOYATKOBHUX KJIACIB BXKIIMBO CTBOPUTH MPOTPAMH, IO BHUKO-
PUCTOBYIOTh (PpaKkTaIbHy TE€OMETPII0 IJis BBEICHHS 0a30BUX IMOHSITH CaMoOIIO-
JIOHOCTI, MacIITA0yBaHHS Ta HECKIHYEHHOCTI B JISTKOMY JIJISI CIIPUMAHSITTS IrPOBOMY
dbopmari. [{ns cTapuioKIacHUKIB KypcH (pakTaabHOI F€OMETPIi CIiJ PO3UIUPUTH,
BKJIFOYMBIIM B HUX OLUIbIIE MPUKIATHUX AaCIEKTIB, TaKUX SK MOJICTIOBAHHS
MPUPOJIHUX MPOIIECIB, ONTUMI3AIlis B IHKEHEPIT Ta aHAI3 IaHUX Y PI3HUX HayKaX.




[loTpiOHO OuIbIIE AOCHAIKEHb HIOAO BIUIMBY (PpaKTaiiB Ha PO3BHUTOK 1
MOTHBAI1IO Y4HIB. Tako 3Ba)katouu Ha CTPIMKUNA PO3BUTOK HU(POBUX TEXHOJIOTIH,
BapTO JOCHIIWTU MOTEHIIA] IIMPUIOTO BUKOPUCTAHHS KOMI'FOTEPHOIO MOJENIO-
BaHHA Ta BIPTYaJIbHOI pealbHOCTI Yy (paKTaabHOMY HaB4aHHI. Takuii minxig Moxe
3HAYHO MIABUUIUTH €()EKTUBHICTh HABUAHHS, 3pOOMBIIM HOro OUIbII 1HTEPAKTUB-
HUM Ta I[IKaBUM.

BucnoBku. JlocaikeHHs MATBEPAKYIOTh 3HAUHUN MOTEHI[1al (PpaKTanbHO1
reoMeTpli B OCBITHBOMY IpoIieci, 00 PpakTanibHa TeOMEeTpis — 11 He MPOCTO KpacuBa
a0CTpakilisi, a MOTY)KHUM 1HCTPYMEHT Il PO3BUTKY IMi3HABAJbHUX 310HOCTEH
yuHiB. BidyanbHa npuBabauBicTh (pakTaiB CTUMYJIOE IHTEpEC 10 MaTEMaTUKH, a
iXHa camMOmoaiOHICTh Jomomarae TiuOIe 3pO3YyMITH PEKYPCHUBHI MpPOIECH Ta
CKJIaJIHI CTPYKTypu. Xoua ICHYIOTh NEBHI BUKJIMKH, Taki K OpaK aJanToOBaHUX
HaBYaJbHUX MaTepiajiB Ta METOJAMYHUX PEKOMEHAI1N, TOTpeda y JOCTIIKEHHSX 3
BIIPOBA/PKEHHSA (PpakTajiB y HAaBYAJIBHUM MPOILEC 3AIHUINAETHCS aKTYyaJIbHOIO.
Opnak, U1 IIUPOKOT0 BIOPOBAHKEHHS (pakTajiB y HABYAJIbHUN MPOIIeC HEOOX1TH1
MOJIJIBIII TOCHIIKEHHS Ta pOo3po0Ka ClielialIbHUX METOJIUK, sIKI BpPaXOBYBATUMYTh
SIK BIKOB1 OCOOJIMBOCTI Yy4YHIB, TaK 1 cnenudiky pi3HUX NpeaMeTiB. [HTepakTHBHI
wiarpopMu Ta TporpamMHe 3a0€3MEUYEHHS MOXYThb CTaTd €(QEeKTHUBHUM
IHCTPYMEHTOM Il BUBYEHHS (PAKTAJIIB, IEPETBOPIOIOYN HABYaHHS Ha 3aXOIJIUBY
rpy. TakuM 4UHOM, MOJAJBII JOCTIKEHHS B 1[I raidy3i MOXXYTh BIIKPUTH HOBI
MO>KJIMBOCTI JJIs TIOKPAIIEHHS OCBITH 1 PO3BUTKY YUHIB.
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