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contemporary challenges of Ukrainian education, including wartime conditions, emotional
instability of learners, and the transition to profile secondary education.

The study emphasizes the importance of culturally responsive teaching and modern
neuropsychological research, which show that incorporating cultural contexts into mathematics
learning enhances cognitive flexibility, creativity, emotional resilience and reduces mathematical
anxiety. The integration of mathematics and English is presented as an effective way to develop
analytical thinking, communication skills and students’ motivation.

The article proposes practical cases for integrated lessons in Grade 11 during preparation
for the National Multi-Subject Test (NMT). Suggested activities include discussions of films about
famous mathematicians, analysis of mathematical references in English-language media and
integrated lessons devoted to Lewis Carroll as a mathematician, logician and writer. Particular
attention is given to Carroll’s word game “Doublets” and logical paradoxes from Alice’s
Adventures in Wonderland as tools for developing critical thinking, logical reasoning and
language competence.

The research witnesses that culturally oriented integrated lessons based on CLIL and
neuropsychological approaches can improve learning outcomes and support the development of
mathematical and communicative competences in secondary school students.

Keywords: mathematics teaching methodology, Content and Language Integrated Learning
(CLIL), culturally responsive teaching, integrated mathematics and English lessons, upper secondary
school, neuropsychological approach, preparation for the National Multi-Subject Test (NMT).
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PO3BUTOK NPOCTOPOBOI YSIBU CYYACHHUX YUHIB

Anomauia. Y cmammi po3sensnymo npooiemu po3sumKy npoCmoposoi yaeu CyuacHux yuHie saK
CKN1a0060i npocmopogozo mucnenns. Cnocmepedcenns ceiouamv, wo yugposizayis npoyecy
HABUAHHS, 3 O0OHO20 OOKY, NOKPAWULA MONCIUGICMb CHPUUMAHHA NPOCHOPOBUX 00 €KMIi6 mumu
VUHAMU, Y SAKUX HA NOYAMK) HABYAHHS PI6EHb PO3GUMK) NPOCIMOPOB020 MUCTIEHHS HUMCUE CEPEOHbO20,
ane 2anbMye po36UMOK 8 VUHI6 3 8ucokum pieHem. Heobxiono 0o306ano nioxooumu 00 HAOAHHS
oonomozu y npoyeci HaguanHs yepes yugposi mexnonocii. Busnaueno, wo npocmopoge mucienns
Gopmyemuvca He uule y npoyeci 8u8ueHHs: cmepeomempii, ane i nIaHiMempii, a makoxic y npoyeci
BUBYEHHS 2eOMempuyHo2o mamepiany y 5-6 kracax. Po3gumok npocmopogoco Mucients
8i00ysacmvcs 1l 8 X00i O3HAUOMIEHHS WIKONAPI8 3 NOHAMMAMU KOOPOUHAMHO20 NPOMEHS,
KOOPOUHAMHOT NPAMOI, NPAMOKYMHOL cucmemu KoopouHam (mMamemamuxa, 5-6 kiacu), y npoyeci
nooyoosu epaghixie (yHKyitl, 30Kpema Memooom 2eoMempuyHux nepemsopens (anceopa, 7-9 knacu).

Y ecmammi npedcmasneno cxkopucoeawni kpumepii pieHs cghopmoeanocmi npocmoposoco
MUCTEHHsS. YUHIB. 3anponoHo6ami aemopcbKi 3a80aHHA, BUKOHAHHA SAKUX CHPUAE DO3GUMKY
npPOCmMOpo8oi ysasu YuHia / cmyoenmis ma npedcmaegieHo MemooOudti acnekmu pooomu 3 HUMU.

Excnepumenm na KodcHOMYy 3 emanie npoo0eMOHCmpPY8as, w0 GUKOPUCMAHHS MAK020 MUny
3a80amb CNpUsIE PO3BUMKY NPOCMOPOBOL YABU YUHIB, W0, V C80I0 4epey, CHpUsc (POpMYy8aHHIo ma
PO3BUMK) NPOCMOPOBO2O MUCTEHHS, Md, K HACTIOOK, NOKPAWYE CHPULMAHHS YYHAMU 8ION0GIOHUX
3a80amb 3 MAMeMamuKu.

Onucani 3a80anHs HAOAIOMb MONCIUGICG 3pOOUMU NPOYEC PO3BUMKY NPOCOPOBOL YU
yunie Oinow egpexmusnum. Ilepedbauacmvcs 30iUCHUMU NOPIBHANbHUL AHANI3 OMPUMAHUX
pe3yIbmamis eKCnepUMeHmaibHO20 O0CTIONCEHHA Y Pi3HI nepioou npoeedenHs eKChepuMeHma.
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Knrouoei cnosa: nasuanus mamemamuxu, npocmopose MUcienHs, kpumepii cghpopmosaroc-
mi npOCMOPO8020 MUCTIEHHS, NPOCMOPO8A YABA.

IMocranoBka mnpo6aemu. CydacHi IOCHIDKCHHS CBiYaTh, IO PO3BHHEHE IPOCTOPOBE
MHCIJICHHSI Ma€ 3HAUHHI BIUTMB Ha pealti3aiito ocodu y npodeciiiHiil IisumbHOCTI (He JIUIIe iHKeHepii
(Jason Richard Power, Sheryl A. Sorby (2020) [6]; Hsi, S., Linn, M. C. & Bell, J. E. (1997)) [10], ane
i, 30kpema, anaromii (Mustafa Aydin, Mehmet Tugrul Yilmaz, Muzaffer Seker (2020) [7]).
[TpocTopoBe MucieHHs niepeadavae 31aTHICTh J0 Bi3yati3allii B ysiBl — 31aTHICTb YSBJISITH POCTOPOBI
¢irypu, iX B3a€MHE PO3MILIECHHS, iX CKJIAJIOBI eleMeHTH Ta iHie. CrocTepe)KeHHs CBiI4aTh, 110
1 poBizallis porecy HaBYaHHS 3 OJJHOTO OOKY ITOKpAIIHiIa MOYITUBICTh CIIPUHMAHHS IPOCTOPOBUX
00’€KTIB THMH YYHSIMHM, Y SIKMX Ha MOYATKy HABYAHHS PiBEHb PO3BUTKY HMPOCTOPOBOTO MHCIECHHS
HIDKYE CEPEIHBOT0, aJle TAIbMYE PO3BUTOK MPOCTOPOBOTO MUCIICHHSI YYHIB i3 B)KE HASIBHUM BUCOKUM
piBHeM. HeoOXi1HO 030BaHO MiIXOAUTH 0 HAIaHH JOTIOMOTH Yy POIECi HaBYaHHs yepe3 MupoBi
TexHoJIorii. J{Isl IbOoro HEOOXIAHO BIJCIIAKOBYBATH JWHAMIKY PO3BHTKY IMPOCTOPOBOTO MHCIICHHS
yuHiB. IlpocTopoBa ysiBa — OOMH i3 Ba)XJIMBUX KOMIIOHEHTIB MPOCTOPOBOIO MHCIEHHS. Tomy
HEOOXITHOK YMOBOIO PO3BUTKY HPOCTOPOBOTO MUCJICHHS € CTBOPEHHS 3aBlaHb, SIKi O CIpHSIIH
PO3BUTKY ITPOCTOPOBOTO ySIBH YUHIB.

Tomy MeTa cTaTTi — 3aNpPONOHYBATH MiAXiJ 10 CTBOPCHHS Ta BUKOPHCTAHHS 3aBJiaHb HA
PO3BHUTOK IIPOCTOPOBOI ySIBH yUHIB.

AHaJTI3 aKTyaJBLHUX A0CTiIKeHb. He3Baxkaroun Ha Te, 1110 Ha Cy4acHOMY €TaIli CTBOPEHO
pizHOMaHITHI 1MdpoOBI 3aco0M UIs Bidyamizamii 3aBJaHb LIOJO MPOCTOPOBHX Qiryp Ta ix
B3a€MHOTO PO3MIIIEHHS, 3alIKaBIEHICTh JOCIITHUKIB MPOOJIEMOI0 PO3BUTKY MPOCTOPOBOTO
MUCJICHHS 3pocTac [5; 9]. JleranbHuii aHali3 aKTyalbHUX JOCIIPKEHb HAMHU TIPEJICTaBICHO Y [3].
3okpema, Jason Richard Power, Sheryl A. Sorby (2020) [6] mocmimxyBanu reHaepHi BiAMIHHOCTI
y PO3BUTKY IPOCTOPOBOTro MUcieHHs. Y gociimpkenni Rita Nagy-Kondor, Saeed Esmailnia (2022)
[8]; Oyno po3pobieHo moAaTkoBi 3aBAaHHA Ha TpocTopoBi 3ai0HOcTi (SAET) s ouiHku
CKJIaJHUX TPOCTOPOBHX 37i0HOCTEH crynmeHTiB-ikeHepiB. SAET BuMiproe CKiafoBi
IPOCTOPOBUX 3[IOHOCTEH: «ySIBHE Pi3aHHs» Ta «ysSBHE OOCPTAHHS», a TAKOXK KPEaTUBHICTh. Ale,
Ha HaIl TOTJISI, 11 3aBJJaHHS HE BPAXOBYIOTh BCIX aCMEKTiB MPOCTOPOBOTO MUCIIEHH:. ToMy HaMu
NPOTIOHYIOTHCS 3aBJIaHHS, SKi MOXYTh OYTH BUKOPUCTaHI i I IarHOCTUKU PIBHS PO3BHUTKY
MIPOCTOPOBOI YABH, 1 IS 1i PO3BUTKY.

BuKkJ/1a1 0CHOBHOI0 MaTepiaJjy. Y HallloMy JI0BIOTPUBAIOMY Ta JUHAMIYHOMY JTOCIII>KEH-
Hi (3MIHHM Y PO3BUTKY IPOCTOPOBOTO MUCIJIEHHS BUBYAJIOCS B IMHAMILI MPOTATOM JIEKUIBKOX PO-
KiB) MOYKHA BHJIUTUTH KJTFOUOBI €TaIlN:

1989/1990 — 1995/1996 H. p. — B Mekax BUBUCHHS 0COOIMBOCTEH PO3BUTKY MaTeMaTHYHHUX
3aibHocTe# (Oinbin getansHO y [1; 2]);

1996/1997 — 2002/2003 H. p. — B MeXax JOCIIHDKCHHS 3aKOHOMIPHOCTEH opMyBaHHS Ta
PO3BUTKY TBOPYOT0 MUCIICHHS YUHIB y HPOIeCi HABYAHHSI MaTeMaTUKH (OUIbLI AeTanbHo y [4 ]);

2021/2022 — 2023/2024 H. p. — aHaJi3 BIUIMBY TUCTAHIIIHHOTO HABUYAHHS MAaTEMAaTUKU Ha
PO3BHUTOK 1HTEJIEKTYaJIbHUX BMIHb Ta TBOPYOTO MUCIIEHHS IIKOJISIPIB 1 CTY/IE€HTIB;

2024/2025 —2025/2026 H. p. — B Me)Xax JOCIIDKSHHS IUISX1B [MOI0JaHHS OCBITHIX BTpAT
IIKOJIAPIB / CTYICHTIB 3 MaTeMaTHKH (Oibi qetansHo y [3]).

Jlesiki 3 muTaHb HaMM JIOTNOBiJaIMCh Ha KoHpepeHuisx (3 octanHix - VII Mixnaponna
HayKkoBa KOH(epeHLis «AKTyaJabHI MpoOJeMH Teopii Ta METOJMKH HABYaHHS MaTeMaTHKH,
npucssiueHa 100-piuuto 3 aHg HapomxkeHHs ['puropis IlerpoBuua besza, 26.02.2026 poky
(https://www.youtube.com/watch?v=McvV-un3Fhs) Ta Ha 3acimanni ['O «/lugakTuka
mMaTteMaTHKu», 26.03.2026 (https://www.youtube.com/watch?v=00DxUrSTf30).

Hamu Oyno BH3HaAueHO, IO MPOCTOPOBE MHUCIEHHS (HOPMYETHCS HE JHIIE Yy MpoIeci
BHUBUEHHSI CTEpEOMETpii, ane W IUIaHIMeTpii, a TaKoX Yy Mpolieci BUBYEHHS T€OMETPHUYHOTO
marepianny y 5-6 kiacax. PO3BHTOK HpOCTOPOBOTO MHCIEHHS BiIOyBaeThcsi W B XOni
O3HAOMIICHHSI IIKOJISIPIB 3 TOHATTSAMH KOOPAWHATHOTO TPOMEHS, KOOPAWHATHOI TPSMOi,
OpSAMOKYTHOI CHCTEMH KOOpAMHAT (MareMaTHka, 5-6 kijacu), y mporeci moOyaoBu rpadikiB
GyHKIIIH, 30KpeMa METOJIOM T€OMETPUYHHX MTEPETBOPEHH (anredpa, 7-9 ximacu).
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Hamu y3aranbHEHO Ta CKOPUTOBaHO PpiBHI chopMOBaHOCTI TpocTOpoBOro MucieHHs [3]. Y
pe3yibTaTi JOCIIPKEHHS] TaKO)XK CKOPUTOBaHI KpuTepii piBHSI c(HOPMOBAHOCTI MPOCTOPOBOTO

MHUCIICHHS yuHiB (Tabi. 1).

Tabmums 1
Kpurepii piBHst c(hpopMoBaHOCTI NPOCTOPOBOTr0 MUCJIEHHS YYHIB
Ne Kpurepii Iloxka3HuKH:

Kp 1 | IlepuenTuBHO-00pa3Huii posmizHaBaHHs (PopMHU, PO3MIpiB, MPOMOPILIN €IEMEHTIB
XapakTepusye 37aTHICTh JI0 | 00’ €KTIB;

CpuiiMaHHSl Ta YSABJICHHS | 3MAQTHICTh MEPEXOAMTH BiJ TJIOCKOTO 300paskeHHs (po3-
00’eKkTIB y mpocTopi / Ha | roptka ¢irypu) mo 300pakeHHsS MHOTOTpaHHHMKA / Tijla
TUTOIIHHI. o0epTraHHS;

nepexija Bij peaabHOl MoJIesi 10 300pakeHHs Ha TUTOITUHI

Ta HABIIAKH;

ySIBHE BIITBOPEHHS MTPOCTOPOBUX 00Pa3iB;

TOYHICTb IPOCTOPOBUX YSBIICHb.

Kp 2 | Onepauiiino-nepersopio- BCTAHOBJICHHSI B3a€EMHOTO PO3MIILIEHHS Y MPOcTopi (J1iBO-
BaJILHMIA py4 / mpaBopyu, Buiie / Hrxue, omvkde / nani);
BinoOpaxae BMiHHS BUKOHY- | yABHE OO€pTaHHS, CUMETPUYHE BiIOOpaxKeHHsSI 00’ €KTiB;
BaTH pPO3yMOBI ormepamii 3 | TpaHchopmariist 00’ €KTiB;

MIPOCTOPOBUMH 0Opa3amu. KOMOIHYBaHHSI Ta JEKOMIIO3MIIS T€OMETpUYHUX (iryp
(mportec po30ouTTS onHiET Girypu Ha Kiibka 0a30BHX elie-
MEHTIB, TUIOILY YX 00’ €M SIKUX JIETKO OOYUCIIUTH);
MIPOTHO3YBAaHHS PE3yJbTAaTIB BUKOHAHHS IMEPETBOPEHb Yy
MIPOCTOPI.

Kp 3 | Jloriko-ananiTuynuii aHaJi3 1 CHHTE3 IPOCTOPOBHX CTPYKTYP;

XapakTtepusye  YCBiIOMJIe- | BCTAHOBJIEHHSI 3aKOHOMIPHOCTEH Yy MPOCTOPOBUX KOH(I-

HICTh TPOCTOPOBUX YSABJIEHH | Typalisx;

Ha OCHOBI JIOTYHHUX MIpKY- | 4iTKa apryMeHTaIlisl MipKyBaHb;

BaHb. 3aCTOCYBaHHSI MoOjeNield pocTopoBux ¢iryp (peanbHux /
ySIBHUX) JJI PO3B’sI3yBaHH BiATOBITHUX 3aB/aHb.

Kp 4 | Bep6aibHo-penpe3eHTa- 3/IaTHICTh NEPEKOJIOBYBaTH 00pa3 y BepOaibHy Gopmy 1
TUBHMH HaBIIaKH; TPAMOTHE BUKOPUCTAHHS TEPMIHOJIOTI] Ta CUM-
Binobpaxae 3maTHICTH [0 | BOJIKH;

CJIOBECHOT'0 OIHUCY MPOCTO- | TOYHICTb, JIOTIYHICTh, apIryMEHTOBAHICTh ONHUCY MPOCTO-
poBHX 00pa3iB Ta omepauiil | pOBUX BIJHOILLIEHb.
HaJ HUMU.

Kp 5 | PeryasiruBHO-pediekcuB- | IUIAHYBaHHS BJIACHUX [ 13 mpocTopoBUMH (irypamu (y

HUH poCcTOpi);
XapakTepusye yCBiIOMJIE- | CAMOKOHTPOJIb 1 YCYHEHHsI BIACHUX HEJOMIKIB / TOMUIIOK;
HICTh 1 KOHTPOJb BJACHHUX | 3MAaTHICTh JO BJIOCKOHAJEHHS Ta IIOMOBHEHHS BIIACHOL
orepariiii y mpocTopi. CUCTEMHU 3HaHb Ta YMiHb;
3aCTOCYBAaHHA HaA0aHUX YMiHb Y 3MIHEHUX Ta HOBHX
YMOBaXx.

Jns mpoBeNeHHST €KCIEPUMEHTY Oysio PO3pOoOJICHO 3aBlIaHHS JBOX OJOKiB: Omok 1 —
3aB/IaHHS, BUKOHAHHS SIKUX HE 3aJIeKUTh BiJ PIBHS 3HAHb YYHIB / CTYIEHTIB 3 MaTeMaTUYHHUX
TUCIIUTIIIH; OJIOK 2 — BUKOHAHHS Tiepen0dadae HasBHICTh 3HAHb Ta BMiHb, IO BiJMOBIIAIOTH
KOHKPETHUM Te€MaM IIPOrpaMHOro Marepiaiy.

Hanpuknan, y4HsM npomnoHyioTh pucyHok (puc. 1). HeoOximHo, numie po3risaarodi
PUCYHOK, BU3HAUUTH, 4M TiepeTuHatoThes: 1) Biapisku AC ta DB; 2) mpsimi AC ta DB; 3) mpomeHi
AC Ta DB; 4) npomeni CA ta BD; 5) npominb AC Ta npsima DB; 6) npomins CA Tta npsima DB.
[ToTiM BiImMOBiAI MOXKHA MTEPEBIPUTH CAMOCTIHHO (HAPUKIIAM, PUC. 2).
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D D

PucyHok st 1iarHOCTUYHOTO 3aBAHHSA
Puc. 1 Puc. 2
binbm getanpHO onucano Hamu y [3].
3ynuHUMOCS Ha 3aBJIaHHSX, BUKOHAHHS SIKHX CIIPHUSIE PO3BUTKY MPOCTOPOBOI YSBU YUHIB /
CTYJICHTIB.
[IpornoHyeMO BUKOHAHHS TaKUX YCHUX 3aBJIaHb.

3asoanna 1 (ycne). ¢ — npsma nepetuny miomun & rta B ., IPSIMa 8@ HAJICKUTh TUIOIIHHI
&  Touka C HalEKUTh NPAMIl ¢, TouKa A HaJIEKUTh IIOIUHI & | aje He HANEKHUTh IUIOLIMHI B

Touka B HaJIEKUTH IUIOIIHUHI B , alle He HalexuTh miommHi & . Yu nepetHe AB npamy c
(puc. 3a)? Uu nepetae CB nipsmy c?
SIKII0 yueHb Ma€ YCKITaHEHHS 13 BAKOHAHHSM, TO HOMY HaJJa€ThCS «ITiKa3Kay - PUCYHOK 3 0.

@ a i a A
(0
. B ¢ H
b B|
BB
Puc.3 a. Pucynok 1o 3aBaanns 1 Puc.3 0. Pucynok o 3agnanns 1

Jlvme KO0 1 Ha LbOMY €Tami CHpUHMaHHSA YCKJaJHEHe, TO IMPONOHYEThCS BHUKOHATH
MO/1€J1b, BAKOPUCTOBYIOUH MiApYy4Hi 3aco0u (mamip, HUTKH), @ TAKOK MPOMOHYETHCS Bi3yalli3allist
3a JOMOMOTOI0 OJJHOT'O 13 3pYYHUX JUIS BUMTENS] MATEMATUKH Y KOHKPETHUX YMOBaX MpOTrpaMHUX
3aco0iB. Bukopucranus [/ 'y naHoMy BUNAJIKy HE € JOLLIBHUM.

3aséoanna 2 (ycne). [IeMOHCTPYETBCS PUCYHOK 4 a. YYHSIM NPONOHYETHCSA, PO3IIISAAAI0OUN
PHUCYHOK, YSBHUTH, 10 Touka M : a) HanexxuTh ol YOZ; 6) nexuts Ha Bici OX.

SIKI10 yueHb Ma€e YCKJIaTHEHHsI Ha EepIIHX eTarax, TO JIOLUIBHO 3alpOolIOHYBaTH PUCYHKH, K1
JIONIOMAararoTb CTBOPUTHU B YyABI BIATIOBIIHE 300pakeHHs. J[EeMOHCTpYBaTH OJMH 3 HUX 5-0 CeKyHA
(BI[UTIK YCHO Brojoc B OOCpHEHOMY HampsMKy 6-5-4-3-2-1), a mOTIM BHKOHYETHCS TEpexin 0
pucyHKa 4 a, MPUYOMY IIIE pa3 BroJioc MPOTOBOPIOETHCS 3aBHaHHs «Touka M HaleXWTh TUTONIHHI
YOZy». YueHp BinMiuae, yu «O0a4uTh» BiH BiANOBiAHE po3MimieHHs Touku M. [Ipu HeoOXimHOCTI —
MOBTOPIOEMO. BaxxinBo, 1100 criodaTKky Bi10yBajioCch BUKOHAHHS OJTHOTO 3aBnaHHs (2 a abo 2 6). Ha
HACTYITHOMY YpOIIi (3aJIeKHO BiJl pe3yJIbTaTiB) MOKHA YepryBaTH 3aBJIaHHSI.

3asoannsa 3 (ycue). JIeMOHCTPY€ETbCS PUCYHOK 4 a. YUHSM TOBIAOMIIIETHCS, IO BIIOMI
KoopauHaTH TOYKH M (X; Y; Z). [IponoHyeThCs YSIBUTH, PO3TIISAAI0YH PUCYHOK, II0:

a) x>0, y>0,z>0;

6) x<0;, y>0;,z>0.
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Puc.4 a

) 4
N

Puc.40 Puc.4 B
PucyHOK /10 yCHOT0 3aBaHHSI HA PO3BUTOK NMPOCTOPOBOI YABHU

Puc. 5

Ile 3aBmaHHA € OUIbLI CKJIAJAHUM. SIKIIO B Y4YHIB € YCKJIATHEHHS — HAJAEMO MiJKa3Ky
(puc. 5). Ans aqpyroi yaCTUHU 3aBJaHHS IPOIIOHYEMO BUKOHATHU «PUCYHOK»-TI1/IKa3Ky CAaMOCTIHHO.
[Tpu HEoOX1THOCTI AEMOHCTPYETbCS I'OTOBAa MOJENb a00 BUKOHYETbCS MOJAENb 3 MIAPYUYHUX
3ac001B; MPONOHYETHCS Bizyatizallis 3a JOIOMOI 00 IIU(PPOBUX 3aCO0iB.
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ExcniepuMeHT Ha KOXXHOMY 3 €TalliB MPOJAEMOHCTPYBaB, IO BUKOPHUCTAHHS TAKOTO THUITY
3aBJlaHb CIIPHUSIE PO3BUTKY IPOCTOPOBOI YSIBH YUHIB, 1110, Y CBOIO Uepry, crpusie GOpMyBaHHIO Ta
PO3BHUTKY IPOCTOPOBOTO MUCIEHHS, Ta, SIK HACIIJOK, CIIPHIE KPAaIOMy CIPUHMAHHIO YYHSIMHU
BIJITOBIAHMX 3aBIaHb 3 MATEMATHUKH.

3BHYAifHO, HA YPOIli BUJIUIMTH JOCTaTHHO Yacy HAa BHKOHAHHS TaKWUX 3aBJlaHb BUUTEIIO
Bakko. Lle Mmoxxe OyTu 1-2 3aBiaHHS HA MOYATKY YPOKY T€OMETPIi U «BXODKEHHS Y AISUTBHICTD
Ta HampUKiHII ypoky. Taki 3aBJaHHS IOLIUJIBHO TPOIOHYBAaTH YYHSIM BHUKOHYBaTH BJOMA.
ExcrniepuMeHT poAeMOHCTPYBaB, 10 MOCTYIOBO TOCTATHHO BEIMKA YACTHHA YUHIB CTAIOTh OLIBII
MOTHUBOBAaHHMHU 1 CaMOCTIHHO TpPEHYIOTh BJIACHY HPOCTOPOBY YsIBY 4Yepe3 BHUKOHAHHS TaKHX
3aBaHb. PO3BUTOK MPOCTOPOBOi ySIBH, a OT)KE MPOCTOPOBOIO MHCJICHHS YYHIB, BiTOYBA€THCS
OpraHiYHO Y pealbHOMY HaBYAJIbHOMY ITPOIIECI.

BHCHOBKM Ta mepcneKTHBH MOAAJBIIMX HAYKOBUX po3Binok. OmmcaHi 3aBJaHHA Ha-
JAI0Th MOJKJIMBICTH 3POOMTH IPOILIEC PO3BUTKY MPOCTOPOBOI YSABH y4YHIB OUIbII €()HEKTUBHHUM.
Hamu nepenbauaerbest 31iHCHUTH MOPIBHIBHUN aHAI3 OTPUMAaHUX pe3yJbTaTiB €KCIIEPHUMEH-
TaJBLHOTO JOCIIKEHHS Y Pi3HI IEPIOJIH.

Chashechnikova O. Development of spatial imagination of modern students.

The article examines the problems of spatial imagination development of modern students as a
component of spatial thinking. Observations show that the digitalization of the learning process, on
the one hand, has improved the ability to perceive spatial objects by those students whose level of
spatial thinking development at the beginning of their studies is below average, but it inhibits the
development of spatial thinking of those students who have the makings of a high level of spatial
thinking development. It is necessary to take a dosed approach to providing assistance in the learning
process through digital technologies. It has been determined that spatial thinking is formed not only
in the process of studying stereometry, but also planimetry, as well as in the process of studying
geometric material in grades 5-6. The development of spatial thinking also occurs during the
familiarization of schoolchildren with the concepts of a coordinate ray, a coordinate line, a
rectangular coordinate system (mathematics, grades 5-6), in the process of constructing graphs of
functions, in particular by the method of geometric transformations (algebra, grades 7-9).

The article presents adjusted criteria for the level of formation of spatial thinking of students.
Author's tasks are proposed, the implementation of which contributes to the development of spatial
imagination of pupils / students and methodological aspects of working with them are presented.

The experiment at each stage demonstrated that the use of this type of tasks contributes to
the development of spatial imagination of pupils, which, in turn, contributes to the formation and
development of spatial thinking, and, as a result, contributes to a better perception of the relevant
tasks in mathematics by pupils.

The described tasks provide an opportunity to make the process of developing spatial
imagination of pupils more effective. It is planned to carry out a comparative analysis of the
obtained results of the experimental study in different periods.

Keywords: mathematics learning, spatial thinking, criteria for the formation of spatial
thinking, spatial imagination.
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