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A0 NUTAHHA BN/1IMBY CUCTEMU 3AAAY HA NMPOLLEC CTBOPEHHA MPOCTOPOBOIO OBPA3Y
B YYHIB 7-9 KNACIB NPU BUBYEHHI NNAHIMETPIT

AHomayjia. Y cmammi nposodumeca aHai3 pe3yanbmamie mecmysaHHs PiBHA MPOCMOopPo80o20 MUCAEHHSA
y4Hie 8-11 Knacie Ha ocHosi memooduku I. C. AKUMAHCbKOI. BuseneHo, w0 8i0COMOK y4His, AKi 1e2Kko onepyomeo
genuYUHamu ¢hicyp cmaHosums 44% 8id ycix onumaHux. BiH cymmeso Huxuuli 3a pe3ynemamu aHA102iYHO20
mecmysaHHAM, AKe nposodunocs 25 pokie momy, - 61%. YcniwHo cmeoprorome 06pasu i s8UKOHYrOMb 0ii 3 hopmoro
— 83%, ycniwHo 3MiHHOMb: M0A0XEHHA YABHO20 06’ekma — 54%, cmpyKmypy yaeHo2o ob’ekma — 62%, a
BUKOHYyromb 06udsi onepayii —39%. ¥ 18% y4Hie suseneHo 8UCOKuUll piseHb CMBOPEHHA ma onepysaHHA obpasamu,
a 8 1% y4His 3asepwlyembcs hopMy8aHHA BCiX 8UBGI8 CMBOPEHHSA i onepysaHHA npocmoposux obpasis. ¥ yinomy
piseHb onepysaHHA MPOCMoposuUMU 06pa3amMu 3a OCMAHHI 25 poKie nokpawuecs, npome 8i0COMOK i3 HalisUUWUM
piBHEM IPOCMOPOBO20 MUC/EHHSA YYHI8 3aAUUIUBCA CMiBMIPHUM i3 onepeoHimu pezyasmamamu. lpoaHaniz08aHo
cucmemy 3a0a4 niopy4HUKie 3 ceomempii 7 Kaacy, 3a AKUMU Halibinbwe HABYAEMbLCA ONUMAHUX yYHie. Hu3bKuli
pigeHb onepysaHHsA 8eAUYUHAMU hi2yp MOXCHA MOACHUMU MO0 KiflbKicmio 3080aHb HO BUMIPHOBAHHA 8 2eomempii
ma 8i0cymHicmb Kypcy KpecneHHA 8 WKifbHUX Ha8YAsAbHUX r1AaHAX. 3arnpornoHO8AHO 3pa30K 3a80aHb, AKUl
cnpusmume po38’A3aHHI0 0aHOT npobaemu.

Knrouoei cnoea: npocmopose mucneHHsA y4Hie, cucmema 8npas naaHimempii.

MoctaHoBKa npo6bnemu. Ha aaHuii yac BiACOTOK y4yHiB B YKpaiHi, AKi, 3aKiH4YylouM cepeaHio KONy,
noB’A3yloTb CBOE MaWbYTHE i3 nmpodeciaAMM TEXHIYHOTO YM MPUPOLAHUYO-HAYKOBOTrO CMpPSMYBaHHA, HEBMUHHO
3MEHLWYETbCA. 3rigHo 3 [12] BaXKAMBY POJb MPU BUBYEHHI MAaTEMATUKM Ta NPUPOLHUYMX HAYK BiZirpae npocropose
MUCNEHHA y4yHiB. 30Kpema, B [12, c. 612] roBopuUTbCA NPO Te, WO HEXTYBaHHA BMMIPHOBAHHAM MPOCTOPOBUX
3pibHOCTEM NpUBOAWTL A0 BTPAT MOTEHUiaNy B XYAOXHIX, TEXHIYHUX Ta HAYKOBMX rany3sax. 3a [AYyMKOM
I. C. AKMMaHCbKOI MPOCTOPOBE MUCAEHHSA BaX/MBe B NiAroToBLj apXiTeKTopis, byAiBeNbHUKIB, iHXeHepiB Ta iHWNX
cneuianbHocTel [10, c. 6]. OcTaHHI AOCNIAXKEHHA WOA0 BU3HAYEHHA NPOCTOPOBOro MUC/IEHHA YYHIB, AKi 3aKiHUMAN
BMBYEHHSA NaaHimeTpii, B YKpaiHi 3ailicHioBanucs 25 pokis Tomy [7 - 9]. Y [4] 6yno BusBAEHO, WO cMcTemMa BMpaBs
MOe CMOBiZIbHIOBATH ab0 ¥ CNPUATU PO3BUTKY BKA3aHOro TMNY mUcaeHHA. OCKiNbKK 3a gaHul nepiog, 3miHUAacA
nporpama i Nigpy4yHnKM 3 reomeTpii B 7-9 Knacax, TO BUHUK/A 3aLLiKaBAEHICTb Y BU3HAYEHHi PiBHA MPOCTOPOBOro
MMCNEHHA YYHIB Ta aHanNi3i cMCTEMM BNPAB iCHYHOUYMNX NiAPYYHUKIB 3 NaaHIMeTPpil.

AHani3 aKkTyanbHUX AocnigxeHb. MNpobsemam BMBYEHHSA MPOCTOPOBOrO MMUC/EHHA YYHIB MPUCBAYEHI
pobotn B. . AHaHbeBa, . [. lneiiszepa, €. M. KabaHoBoi-Mennep, I. . KannyHosuua, [. KnemeHTtca,
[. MobiHcbKkoro, XK. Miaxe, |. C. AKMMAHCBKOI Ta iH. 3ayBaXKMMO, LLLO iCHYIOTb Pi3Hi Nigxoam A0 BU3HAYEHHS AaHOro
TUNY MUCAeHHA. Hagani nig npoctopoBUM MUcheHHAM Byaemo po3ymiTv cneumndidyHnii BUA, po3ymMoBoi AiafbHOCTI,
wo 3abesneyye CTBOPEHHA MPOCTOPOBUX 0OPasiB i onepyBaHHA HUMK B MpoLeci Po3B’A3yBaHHA Pi3HOMAHITHUX
rpadiyHmx 3agay [10, ¢.107].

[aHuii TN MUCIEeHHA Ma€E ABa piBHi: CTBOpeHHA 0bpasiB Ta onepyBaHHA HUMU. 3a [10, c. 55], npocTopoBuit
0bpas € «cKknagHe, baratopiBHEBE CTPYKTYPHE YTBOPEHHAY. Y HboMY QiKCYOTbCA MOZA/IbHI XapaKTepPUCTUKM 06’eKTa
(dopma, BennumHa, NpocTopoBi ciBBiAHOLLEHHSA) Ta cnocobu ix rpadivuHMx nepeTsopeHb. CTPYKTypa NPOCTOPOBOro
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06pasy ayxe AMHaMIYHa i 3aneXuTb Big, 3MicTy 3agadi. B ysBneHHi BigobpaxkaloTbcsa Anwe Ti 0cobAMBOCTI, AKi
HeobXiaHi Ana po3B’A3yBaHHA 3aadvi. Tomy NpPoCcTOpoBUIA 06pa3s € 3aBXKAM OMNepaTUBHUM, BMOIPKOBUM Ta
AuHamiyHuMm. LLoao piBHA onepyBaHHA o6pasamu, TO PO3pPi3HATb Taki TMNK: 1) TOM, WO NPU3BOAUTL A0 3MiHU
NONIOXKEHHS YABNOBAHOIro 06’eKTa; 2) TOW, WO CAPUUYNHIOE A0 3MiHM CTPYKTYPU yABNOBaHOIro 06’eKkTa; 3) AKuUi €
KombiHaujieto nepwmx asox Tvnis [10, c. 118].

Y pobotax [3; 4] B nabopatopHux ymoBax b6ynu nigTBepAKeHi BMCHOBKM 3 [6] Ta BCTaHOBAEHO
AndepeHuiauio iHAMBIAYaNbHUX BiAMIHHOCTENW MNPOCTOPOBOrO MUCIAEHHA AUTMHU. 3oKpema, |.A. KanayHosuu
[ocniame, Wo Taki gii Hag obpasamu npocTtopoBux oiryp AK napanenbHe NepeHeceHHA YM OCbOBa CUMETpIs
BMKOHYIOTbCA Nerile, HiX NOBOPOT YM MapanesibHe NPOeKTyBaHHA. TOMy y NpoLeci HaBYaHHA YYHIB OCTaHHIM Aiam
CNifi, BUKOPUCTOBYBATM Hifible BNpaB i HAOYHOCTI, HiXX BKa3aHUM NepLiumu.

Y moHorpadii [10] 6yna 3anponoHoBaHa MeTOAMKA BU3HAYEHHS PiBHA NPOCTOPOBOrO MUC/IEHHA YYHA Ha
OCHOBI CNOCTEPEXKEHHSA 32 MO0 AiAMW NPU BUKOHAHHI AECATU TECTOBMX 3aBAaHb. MpoTe Takuii cnocib 6ys focuTb
3aTPATHUM — Ha KOMKHOFO YYHs BUTpayanocsa He meHwe 40 xBUAWH. BUKOPUCTaHHA NporpaMHoro 3abesneyeHHs
[,03BONMNO CYTTEBO 3MEHLIMTM 4Yac Ha TeCTyBaHHA Y4YHiB Knacy [9], npoTe BMMmarana Bif AOCNIAHUMKA i y4HiB
nepebyBaTh y MeXKax KOMN' IOTEPHOTO Kacy Y MEBHMI Yac, O He 3aBXAM 3pYYHO 411 YYaCHUKIB TECTYBAHHA. 3rigHO
3 [7-10] piBeHb NPOCTOPOBOro MUCAEHHA Y4HiB 6arkaB 6yT Kpawum. By/io NoKasaHo, WO 3HAaYHOK MIpPOIO raibMye
Moro cuctema Bnpae 3 naaHimeTpii. 3anponoHoBaHa meToanKa B [11] Ta po3BUTOK iHOPMaLLiAHO-KOMYHIKaLLiAHMX
TEXHOJIOTiN A03BONMB HE TiIbKM CKOPOTUTM Yac Ha TECTYBAHHA Y4YHIB, a 11 3p06UTM MOro 3pyYHUM ANA BCiX YH4ACHUKIB
LbOro npouecy. 3 Yacy NpoBeLeHHA KOMM'IOTEPHOrO TECTYBAHHA BiAOYNCA CYTTEBI 3MiHM B LUKINIbHUX HAaBYANbHUX
naaHax, y BUKOPUCTOBYBaHUX iIHPOPMaLiMHO-KOMYHIKaLiAHMX TEXHONOrIAX, 3MIHMAACcA Nporpama Ta NigpyvyHUKK 3
reomeTpii B 7-9 Knacax. Tomy BMHWMKNQ 3aliKaB/AEHICTb B [iarHOCTULi MPOCTOPOBOrO MWC/AEHHA Y4YHIB 3
BMKOpUCTaHHAM LMS Moodle siKk 6e3KoLWTOBHOMO Ta BiKPMUTOro HaB4aibHOro cepesoBumLLa.

Mera cTaTTi. 3 ornagy Ha paHile ckaszaHe, MeTOo CTaTTi € aHaNI3 OTPMMAHMX Pe3ynbTaTiB TECTYBAHHA YUHIB
8-11 Knacie i cucTemm BNpaB NiapPy4YHUKIB 3 reoMmeTpii 7 Knacy, AKi HallyacTiwe BKa3yBaaM ONUTYBaHI.

Buknag ocHoBHoro matepiany. Ockinbku B [11] 06rpyHTOBaHO HagiiHicTb Ta BanigHiCcTb po3pobneHoi
aBTOpPaMu CUCTEMM 3aBAAHb, TO CTBOpeHa B LMS Moodle 6a3a TecToBux 3aBgaHb CNMPanacs Ha gaHe AOCNiAKEHHA.
TecT i3 15 3aBaaHb 6yno po3buTo Ha 5 cybTecTiB: 3aBAaHHA B AKMX BUMaratoTb Big, y4HiB B npoLeci cTBOpeHHA 0bpa3y
poboTu 3 BennumnHoto ob6’ekTiB (Bua 1), ix popmoto (BUA 2), a TakoK onepyBaHHsA obpasamu, WO NPUBOAUTL [0
YABHOI BMAO3MiHM NONOMKEHHA 06’ekTa (BMA 3), Moro cTpykTypu (Bua 4), 4O OAHOYACHOI 3MiHM NPOCTOPOBOro
NONOXKEHHSA | CTPYKTypW 06pasy (Buna 5). KoxkeH i3 BKaszaHux cybTecTiB micTve no 12 3aBaaHb — no 6 serwux Ta
CKnagHiwmx. Ycboro 6yno ctBopeHo 60 TecToBMX 3aBAaHb. Y4acCTb YYHIB y TecTyBaHHi b6yna AobpoBinbHOMO, Ha
BiAMIHY Bif, NepLmx TeCTyBaHb, KOAM A0CAIAKYBANMCA YYHI LinMX Knacis. Y TecTyBaHHI B3An0 yvactb 187 yyHis: 37
y4His 11 Knacy, 74 y4Hi 10 Knacy, 53 y4Hi 9 Knacy Ta 21 ydyeHb 8 Knacy. BUKOHyBanun TeCTyBaHHA y4YHi nepeBaKHO
BAOMA, Y KOMPOPTHIN ana cebe 06cTaHOBL.

3a pe3y/sbTaTaMu TECTYyBaHHA MOXKHA CTBEPAMKYBATH, LLO HAWCKAAOHIWMMKM ANA yYHiB 6yan 3aBLAHHA, AKi
BMMaraam CTBOpPeHHs obpasy NAocKoi dirypu i MucieHe NopiBHAHHA Ti BEAMYMHN 3 BEINYMHAMM iHWKNX 4-X diryp.
PisHMUt0 B +2 MM Mix BUCOTaMu ¢iryp 3moriv nobauntn 26% BCix yuHiB (24% AecATUKAACHUKIB), Togi AK B 1992 p.
Ta 1995 p. — 28% pecATMKAAcHUKIB. binbwe 50% 3aBaaHb Lboro cybrecty BMKOHano auvwe 44% (43%
OEeCATUKNACHMKIB), @ B MMHYN POKKN — 61% AecaTuKnacHuKiB. CyTTEBO Kpalli pe3ynbTaTv 33 nonepesHi NoKasanum yuHi
Ha poboTy 3 dopmoto — 83% ycniwWHO BUKOHaNW BCi 3aBAaHHA cybTecTa NpoTn 72% B MUHYAI pOKK. Ha gaHwuii yacy
19% yuHiB (5% oAMHaAUATUKNACHUKIB, 20% AecaTUKNACHUKIB, 28% aeB’ATUKNACHUKIB) we GopmyeTbcs nepimi
piBEHb NPOCTOPOBOr0 MUCAEHHA. YCMiLLIHO CTBOPIOHOTL 06pa3u i BUKOHYHOTH Aii 3 dopmoto —83%, yCnillHO 3MiHHOOTb:
NoNIOXKeHHs yABHOro o6’ekTa — 54%, CTPYKTYpY YsABHOro 06’ekTa — 62%, a BUKOHYOTb 061AaBi onepauii —39%. Y 18%
YYHIB BMABNEHO BUCOKWI piBEHb CTBOPEHHA Ta onepyBaHHA obpaszamu. CniBMipHi BUMALWAM pe3ynbTaTu TUX, XTO
613bKNI [0 3aBepLleHHA GopMyBaHHA TPETbOrO PiBHA onepyBaHHA obpasamu: 1% TenepilwHi pesynbTati Ta 3% B
MWHYNI POKK. [laHi NPO BUKOHAHHA TeCcTy NoAaHo Ha aiarpami (ams. puc. 1).
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Puc. 1. Pe3ysibmamu 8UKOHAHHA mecmy Ha 0ia2HOCMUKY PieHA MPOCMOopPo8020 MUC/IEHHSA Y4YHie
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3rifiHO 3 ONWUTYBaHHAM YUYHIB, IKi 6panM yy4acTb y TecTyBaHHi, 45% 3 HUX HaBYanuCA 3a Nigpy4yHuKom [5], a
44% - 3a [2]. AHani3 cucTemu BnpaB AaHMX NiAPYYHMKIB NOKA3aB, LLLO Ha BUMIpIOBaHHA AOBXKWH Bifpi3KiB Ta BEANYMH
KYTiB Y HUX BifBeaeHO 6113bKo 4% 3aaa4. BpaxoByroum To GaKT, Lo B LUKOAAX NepecTasiv BUBYATU KYPC KPECeHHS,
Le NPUBENOo A0 HU3bKUX pPe3ynbTaTiB NPU BUKOHAHHI 3aBAaHb Ha poboTy 3 BennunHamu. 3rigHo 3 [1, c. 41] oaHum i3
daKTOopiB PO3BMTKY NPOCTOPOBOIO0 MUCAEHHA ANTUHU € BUMIPIOBAJIbHA AiANbHICTb i AiANbHICTb rpadivyHOT NnobyaosM.
BkasaHi paHiwe npuyYnHM npusenn Ao HeJOCTaTHbOI BUMIPHOBAbHOI AifAnbHOCTI. nA ycyHeHHA AaHoi npobnaemu
BUYMTE/IEBiI AOPEYHO MPU BUBYEHHI TUX TeM B reoMmeTpii 7 Kniacy, Ae NPaKTUYHO BiACYTHI 3a4adi Ha BUMIPIOBAHHA,
CaMOMy MPOMOHyBaTU TAaKOro TUNY 3aAaui.

Hanpuknag, npu BuBYeHHi «§6. O3HaKM napanenbHocTi npAmux» 3 [2] uM nyHkTa 14 §3 3 [5] popeyHo
BWMKOHATW BMNPaBM aHANOTIYHI 40 TaKOi:

BuKopucToBytoUM TpaHcnopTMp nepesipTe Yn € npami AC i DE Ha puc. 2 napanenbHMmm? A Ha puc. 3?

A A cﬁ

E

Puc. 2 Puc. 3

[nA po3s’A3aHHA 3a4adi y4HeBi 0BeAeTbCA, NepLl 3a BCe, 3rafaTv O4HY 3 BUBYEHUX O3HAK NapaneNbHOCTI
npAmMX. A NOTiM NepeBipuUTH, WO, HaNpPUKNaZ, Ha puc.2 pisHOCTOpoHHi Kyt ACD i CDE pisHi 36°. A nicasa uporo
3pobuTtn BUCHOBOK, Wo AC || DE. A BumipABLWK Ha puUC. 3 BiANOBIAHI Pi3SHOCTOPOHHI KyTW, Momy cnig yae 3pobuTu
BMCHOBOK: OCKiNbkM LACD = 22°, a £CDE = 28°, To BignoBigHi npAmi He napanenbHi. [laHa BnpaBa [A03BONAE
3aKpiNUTK 03HaKM MapanesbHOCTi MNPAMMX i, Pasom 3 TUM, CNPUAE PO3BUTKY BMiHb CTBOPHOBATM 06pasu
reomeTpuyHmx ¢diryp. 3oKpema, BOHa 403BONSAE PO3BMBATU MUC/EHI Aji No poboTi 3 BeAnYnHamu.

AHanoriyHO MO)KHa Po3pObUTU 3aBAaHHA HA BMMIPHOBAHHA NPU BMBYEHHI O3HAK PIBHOCTI TPUKYTHUKIB,
BNACTMBOCTEN piBHOGEAPEHUX | NPAMOKYTHUX TPUKYTHUKIB, Ae 3a4a4 Ha BUMIpPIOBaHHA, 0c06a1BO B [5], npakTUyHO
Hemae.

BUCHOBKU. AHani3 pe3ynbTaTiB TeCTYyBaHHA NOKa3yeE, WO PiBEHb MPOCTOPOBOr0 MUC/IEHHA YYHIB, AKi B3A1U
y4yacTb Yy TeCTyBaHHi, MOPIBHAHO 3 pe3ynbTaTaMW MUHY/UX POKIB Aelo nokpawmscA. [poTe 3HaAYHA 4acTUHa,
61u3bKo 170 yuHiB, AKi nepeaymanu 6pat yyacTtb, 3a 4aHUMM BYUMTENIB MatOTb l0CTaTHbO HU3bKi OLLIHKM 3 reomeTpii,
WO morno 6 noripwuT BKasaHi pesynbtati. BukopuctanHa LMS Moodle go3sonse yuntenesi fOCUTbL LUBUAKO
BM3HAYaTU pPiBEHb MPOCTOPOBOr0 MMUCAEHHA YYHIB K/acy Ta BHOCUTU MEBHi KOPEKTUBWM B METOAMKY BUKAALAHHA
reomeTpii g5 CNPUAHHA PO3BUTKY AaHOro TMNy mucneHHs. Cepegosuie LMS Moodle gae MmoKanBicTb BUKOHYBaTH
YYHAM TeCTOBi 3aBAAHHA Yy TMX YMOBaX, AKi MOMy 3py4Hiwi. Ha gaHui Yac npu BMBYEHHI NnaHimeTpii AopeyHo
BMKOPUCTOBYBATM Binbluy KinbKicTb BNpas Ha BUMiptoBaHHA. MepeabayaeTbca NpoBeseHHA NOBTOPHOIO TECTYBAHHA
yepes 2-3 MicsAui i3 BHeceHHAM 3MiH y TecToBy 6a3y i3 3aBgaHb Ha popmy obpasis.
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ON THE QUESTION OF THE INFLUENCE OF THE TASKS SYSTEM
ON THE PROCESS OF CREATION OF SPATIAL IMAGES IN STUDY OF GEOMETRY 7-9 CLASSES
Volodymyr Kharchenko
Nizhyn Gogol State University, Ukraine

Abstract. The article analyzes the results of testing the level of spatial thinking of students in grades 8-11
based on the methodology I. S. Yakimanskaya. Revealed that the percentage of students who easily use the value of
the figures is 44% of all respondents. It is significantly below the results of similar testing that was conducted 25 years
ago, 61%. Successfully create images and perform actions in form 83% successfully changing: the position of the
imaginary object is 54%, the structure of an imaginary object - 62%, and perform both operations - 39%. 18% of
students revealed a high level of creating and operating images, and in 1% of the students completed the formation
of all types of creation and management of spatial images. In General, the level of operation by spatial images for
the past 25 years has improved, but the percentage with a high level of spatial thinking of students remained
commensurate with the previous results. The system tasks of the textbooks on geometry grade 7, for which most
studies surveyed students. Low level operating values of the figures can be explained by a small number of problems
on the measurement geometry and the absence of the course of drawing in the school curriculum. The proposed
sample tasks, which will contribute to the solution of this problem.

Key words: spatial thinking of students, system of exercises of planimetry.
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