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YK 51(07)+159.955 MAJIA JL. O.,
BHKJIaZa4 MaTEMAaTHKH,
BiHHUNBKUN TEXHIYHUN KOJIEIK

MCUXOJIOIO-NIEJATOT'TYHI OCOBJIUBOCTI OPT'AHI3AILIIL MUCJIEHHS
YYHIB Y TIPOIECI PO3B’SI3YBAHHA CTEPEOMETPUYHUX 3ATAY

Y oaniii cmammi npoananizoeano nowamms «3a0aiay 3 MOYKU 30py NCUXON02ii, PO32AAHYMO
MamemMamuyny 3a0aiy 6 yiiomy, ma cmepeomMempuiry 3a0ayy 30Kpema, K Mooens popmysanHs ma
PO36UMKY MUCAEHHA YYHI6. 3anpONOHOBAHO OPIEHMYBAMUCL HA HACWMYNHI emanu npoyecy
PO36’A3Y8AHHA 340aui: GUEHEHHS YMOBU 3A0aui, W0 BKII0UAE 6 cebe O3HAUOMAECHHS 3 YMOBOIO 3a0ai,
PO3N00IN YMOBU HA 20106HY | OPY2OPAOHY, NepehopmynoeanHs 3a0adi Ha «CE0I0» MO8Y, NOA8A NEPULOT
einome3u po36’a3y6anHs 3a0aui, HOBUIL Pi6eHb BUBUEHHS YMOBU 3 YPAXYBAHHAM NONEPeOHix NOMUIOK,
VCBIOOMAEHHS CYMHOCMI 3a0aui; NOWYK pO36’sA3aHHA 3a0aui, nepesipka 3HAlOeHO20 pPO38 A3KY.
Posensinymo xonxkpemmuy cmepeomempuuny 3a0a4y ma NpoOAHANi308aHO 6Ci emanu, AKi Maioms
8i00y8amucs 3 MUCTIEHHAM YUHIG Y NPoYeci ii p0o36 3y6aHHsL.

Knwuoei cnoea: axmugizayiss MUCNeHHs YUHA, CMepeoMempuyHa 3adaud, npoyec
D038 A3Y8AHHA 3A0aul, OP2aAHI3AYIA MUCIEHHEBOL disibHOCHI, Klacugikayia 3a0ay.

IlocTanoBka mnpobiaemu. Ponp mporecy po3B’s3yBaHHS 3anad ais (GopMyBaHHS
MaTeMaTHYHUX 3HAHb Ta YMiHb YYHIB TPO0OJIeMa, 0 HE BTpadae CBOEI akTyanbHOCTI. [Tporec
PO3B’sI3yBaHHS CTEPEOMETPHYHOI 3a7aul HEJOOLIHIOETHCS, AKIIO BOAYaTH B HHOMY JIMIIE
YMOBH HAKOIIMYEHHS 3HAaHb Ta YMiHb 31 CTepeoMeTpii, He 3BaKAIOYM NPU [IbOMY Ha 3HAYHY
pOJIb MPOIIECY PO3B’sA3YBaHHSA CTEPEOMETPUYHOI 3aadi 3 TOUKH 30py ICHXOJOrii, 30KpemMa
PO3BUTKY MHCICHHS ocoOucTocTi. HemoctaTHO METONMYHUX PEKOMEHAALINd 00
oprasizamii po3B’S3yBaHHS CTEPEOMETPUYHUX 3aJad [ BYHUTENIB-TIPAKTUKIB, SKi
chopmMynpOBaHI Ha OCHOBI pe3yJbTaTiB HAYKOBUX JOCITIHKEHb PO3BUTKY MUCIICHHS YUHIB ITi]1
Yac po3B’sI3yBaHHS CTEPEOMETPUYHHUX 3a7au.

Posrnsinemo  mpomec  po3B’si3yBaHHS ~ MaTeMaTH4HOI  3ajadi B IUIOMY, Ta
CTEpEeOMETPUYHOI 3a/1aui, 30KpeMa, sIK MoJIeIb (OPMYBaHHS Ta PO3BUTKY MUCIICHHS YYHIB.

AHaJi3 ocTaHHixX aocaiKeHb i myosikaniii. [Iporec po3B’si3yBaHHs 3a71a4l Ta IpoILiec
MUCJICHHS — Il JBa MpPOIECH, SKI HEBIJOKPEMIIOBAaHI OIMH BiJ OJHOTO, SKI 3aBXIU
3Haxo/aTbca nopyd. binmpmricts ncuxonoriB (A. B. bpynuuncekuii, b. M. BeniukoBchkuid,
€. B. [Ipanak, K. dynkep, lO.K.Kopninos, O. M. JleontbeBum, O. M. MarTiouikis,
B. O. Monsiko, B. B. [Teryxos, . O. [lonomapros, C. JI. Py6inmreitnom, K. O. CnaBcbka,
P. Conco, B.®. CmipinonoB, H.®. Tanmuzina, b. M. Temnos, O. K. Tixomipos,
I'. I1. lllenpoBuLbKHil) BBa)KarOTh, 10 OYyJb KU MpOIleC MUCIEHHS MOXKHA TPaKTyBaTH, K
MPOIIEC PO3B’A3yBaHHS 33/1a4i.

Bimomuii gocmimauk MarematuuHoi TBopyocti I'. bipkrod [1] cTBepmkyBas:
«MareMaTuka, SK HaWOUIBII PO3yMOBa Taly3b HAayKd, Ma€ MPHUPOAHY CHOPIAHEHICTH 3
TICUXOJIOTIEI0 — HAyKOI0 TPO po3ymM». MUCIEHHS € CIUIBHUM 00’ €KTOM PO3BHUTKY SIK JJIS
IICUXOJIOTIT TaK 1 I MATEMATHUKH.

Mera pmaHoi cTaTTi — BHOKPEMUTH Ta MpOAHANI3yBaTH IICUXOJOrO-MeAaroriyHi
0COOJIMBOCTI OpraHi3allii MUCJIEHHS YUHIB y IPOLEC pO3B’sI3yBaHHS CTEPEOMETPHUUHUX 3aj1au.

Bukisiaxg ocHoBHOro marepiany. 3 TOYKM 30py IICHXOJIOTII TEpMIH «3aJada»
PO3YMI€ThCS HEOJHO3HAYHO. B IMCHUXONOTiYHOMY CIOBHHKY 3a/lada, TPAKTYEThCS SK MeTa
IISITBHOCTI, IO TIOCTaBJeHa B TIEBHUX YMOBax 1 BHMarae il CBOTO JOCSTHEHHS
BUKOPUCTAHHS aJICKBaTHUX JIO IIUX YMOB 3ac00iB [2].

Cepen HAyKOBIIB Yy TICHXOJIOTii JIYMKH IIOJO TPAKTYBaHHS MOHATTS «3aqada»
posxoasaThes. Jlx. [oiia [3] imrocTpye MOHATTA «3anada» y Takii skapTiBnuBiil Gopmi: «lpu
CydacHOMY VKJaIl JKUTTA J0O0yBaHHS TKI 3a3BUYail HE TIPEACTaBIsIE 3amady. SIKmo o
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3TOJIOJHII0 BIOMa, TO 3’iM IIOCH 13 XOJIOAWJIBHHMKA, B MICTI )X — 3aiily B SIKeCh Kade 4
imanpHr0. OTHAK 30BCIM 1HINIA CITpaBa, KOJIU XOJOMIBHHUK TTOPOXKHINA a00 KOJIH S OIUHSIOCS B
MicTi 0e3 rpoiei; B TaKUX BUNAAKaxX Oa’kKaHHS MMOICTH MPU3BOJIUTH 10 33j]adi, 1HOJI JOCUTh
BakKoi. B3aram kaxyuu, OakaHHS MOKE 1HOJI MPUBOJIUTH IO 3a1adi, a iHOAI — Hi. SIKIo
OJIHOYACHO 3 Oa)KaHHSM B MOEMY MO3KY Bifpa3y Xk, 06e3 skux 0 To He OyJIO 3yCHJIb BUHUKAE
OUEBUJIHE BHUPIIICHHS, 32 JOMOMOTOK) SKOTO HAIEBHO MOXXHA 3IIHCHUTH IIe OakKaHHS, TO
3aJaya He BUHHKAE. SIKIIO K TAaKoro 3aco0y Hemae, TO Iie — 3ajava. TakuM YMHOM, 3a/1a4ya
nepeadadae HEOOX1THICTh CBIJOMOTO TOIIYKY BIAMOBITHOTO 3acO0y JUISl TOCSITHEHHS SICHO
BUUMOI1, asie 0e3rnocepeHb0 HEAOCTYNMHOT MeTU. PO3B’s13aHHS 3a/1a4l 03HAaYa€ 3HAXOKEHHS
[UX KOIITIBY.

I'. O. ban, 4. O.IlonomaproB, K. A.Cnaceka, A.M. Coxop Ta iHII BKJIIOYAIOTh
Cy0’eKT y came TOHSATTS «3ajJada» Oe3mocepelHbo, ado MamTh HOro Ha yBasi, Tomy 0e3
cy0’exta Hemae i 3amaui. 3okpema, I'. O. ban [4] 3amaui, sKi OpU3BOAATH O MHUCICHHS, B
HaOLIBII 3aralbHOMY BHIJISA/II, BU3HAUYAE, SIK CHCTEMY, OOOB’SI3KOBUMH KOMIIOHEHTAMH SIKOi
€: a) mpeIMeT 3ajaul, 1110 3HAXOAUThCS Y BUXITHOMY cTaHi (a00 BUXiIHUN IpeaMeT 3aaadi);
0) Momens craHy mpenMmeTa 3anadi 3rigHo 3 i BuMoramu. A. M. Coxop [5] obrpyHTOBaHO
CTBEPIKY€E, IO JIIOJIMHA IMOYMHAE MUCIUTH, MIPKYBaTH, KOJHM IIEpel HEI CTOITh SKach
3azaya.

Hesxi naykoui (B. I1. becnianbko, JI. JI. I'ypoBa, O. M. JleontseB, O. K. TixomipoB Ta
1HIII1) OTIOBHIOIOTH MOMEPEIHIO AYMKY, 1 3a7ady poO3TJsSAaloTh, SK METy IMOJaHy B MEBHHUX
ymoBax. Tak, O. K. TixomipoB [6] BBaxkae, 10 «IICHXOJOTIYHO MUCIICHHS YaCTO BUCTYIIAE SIK
JISUTBHICTH CIIPSIMOBaHA HA PO3B’S3YBaHHs 3a/adi, SKa BU3HAYAETHCS 3a3BUYAl K MeETa,
3ajaHa B eBHUX yMoBax». O/HaK, MeTa, Ha IyYMKY BUEHOTO, HE 3aBXKIH 33/1a€ThCS CIIOYATKY,
BIJIMIOBITHO, MUCIEHHS — II€ HE MPOCTO pO3B’s3yBaHHs, aje 1 (opMyBaHHS 3ajadi,
BUOKpeMIIeHHs 11 cTpykTypu. Cxoxi aymku mae B. @. CoupunoHoB [7], skuil BBaxkae, 110
MUCJIEHHS — 11€ 3/IaTHICTh PO3B'A3yBaTH 3aj]adl, J0Jal04M MpoOIeMHI CUTYaIlii.

Inmy aymky MaroTh Taki HaykoBli, sk A. B. bpymmuacbkuii, O. M. Matiomkis.
O. M. MaTiolikiH  po3MEKOBYE MOHSATTS MpoOleMHa cuTyalis Ta 3agada. Ha ngymky
O. M. Martouikina [8], cy0’ekT He MOTpiOeH A/ BU3HAYEHHS MOHATTS 3a/1a4i, OCKIIbKY BOHA
3a CBOEI CTPYKTYpOIO € O00’€KTMBHO 3aJaHUM Ta c(OpMyJbOBaHUM (TIPEIICTABIICHE) Y
CIIOBECHIH 4YM 3HaKoBii (opMi BIIHOWIEHHAM MK TEBHUMH «yMOBaMH», LIO
XapaKTepU3YIOThCS SIK «BLAOME», 1 TUM, 110 MOTPIOHO 3HANTH, IO XapaKTEPU3YETHCS SIK
mrykade. [TpobinemHa *k cuTyallisi, BBa)Ka€ HAyKOBEllb, XapaKTEPU3YEThCs K CrenuiuHui
BUJ B3aemoii cy0’ekta i 00’ekta. A. B. bpymmuacekuii [9] mumme, mo mosBa 3amadi, Ha
BiIMIHY BiJ MPOOJIEMHO1 CUTYallii 03HAYae, 110, MO-TepIie, BAATIOCH MOMEePEAHbO PO3’€THATH
JlaHe Ta HeBiZoMe, MO-Apyre, YiTKO 3aikcoBaHI MOYATKOBI YMOBM 3ajadi 1 3aBAaHHA (IO
MOTpiOHO JOBECTH, 3HAWTH, OOYMCIUTH TOINO). 3 TaKOl TOYKH 30pYy YITKO MPEICTABJICHA
CTPYKTYpa 3ajiayi: 1aHO — HEBIJIOMO, YMOBA — 3aBJIaHHS.

I. 4. Jlepuep [10] Bka3ye Ha TpU MOKJIMBI TPAKTYBAaHHS IMOHATTS «3aj1aday. K METa; K
3aBJIaHHS, 110 BUKOHYETHCS BIIOMUMH CIIOCOOAMU MPH 33/1aHUX YMOBAX; K 3aBJaHHS, IUIAX 1
pe3ysbTaT BUKOHAHHS SIKOTO (200 OJIMH 3 €JIEMEHTIB) HEB1IOMI, ajie MOTPeOyIOTh MOIIYKY 3a
neBHUX yMOB. CaM ke yuyeHHMI OUIbIIe CXUISETHCS 10 TPETHOTO TPAKTYBAHHS.

OTxe, MOKHa CTBEpDKYBATH, II0 HEMAE €IMHOTO TIYMAdeHHS TOHATTS «3ajgaday, 3
TOYKU 30pY IICUXOJOTI{, OCKIIBKH MiJ 3a7aueio PO3yMIiIOTh 1 BUMOTY, MOCTaBJIEHY Iepes
cy0'ekTOM, 1 METY HOTO i, 1 CUTYaIIif0, 110 OXOIUTIOE, TIOPSJT 3 METOI0, YMOBH, B SIKHX BOHA
NOBMHHA OYTH JIOCATHYTa, 1 CIOBECHUIH oOmuc Takoi cuTyarii. Ajie y BCiX HayKOBIIB
MIPOCIIIKOBYETHCS TyMKa, 10 TIPOIIEC PO3B’A3yBaHHS 3a/1a4l 1 MPOIIEC MUCIICHHS HEB1I €MHI 1
CYNPOBOJUKYIOTH OAMH OAHOro. MM NOro/[UKyeMOochb 3 JYMKOI, IO pPe3ylIbTaTOM
PO3B’s3yBaHHS MOCTABJICHOI 3a/1a4l TIEpel yUHEeM B IIKOJ1 Mae OyTH, 30KpeMa, OopraHi3oBaHa
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MUCJICHHEBA AISJIBHICTD, HACIIJIKOM AKOI € HAKOMMUYEHHsI HOBUX 3HAHb YMIHb Ta HABUYOK Ta
YIIOCKOHAJIEHHS YK€ HaOyTHX.
ITocratoTh NUTaHHS, 3 METOAUYHOI TOUKH 30pY:
e UYu KoXHA MaTeMaTH4YHA 3a/1a4a CIIOHYKA€ MO30K YYHS J0 aKTHBHOTO MaTEeMaTUYHOTO
MUCTIEHHS?

e Ik mae OyTu nmocraBieHa 3aJaya, 11100 NpH ii OCMUCIIEHHI Ta pO3B’A3yBaHHI IOYMHAJIOChH
AKTUBHE MAaTEMAaTU4YHE MUCIICHHS B y4Hs?

e [llo BaxkmMBO mam’sATaTv, 3 TOYKH 30pYy IICHXOJIOTii, MpH oOprasizamii mporecy
PO3B’s3yBaHHs MaTeMaTUYHO]T 3a/1a4i?

bararo ncuxonoriB cxoAsaTbhcs B OyMI, IO «PO3B’SA3aTH MAaTeMaTU4HY 3ajady — He
O3Haya€ 3HAWTHU BIAMOBIJbY, 1 TAKE TBEPPKEHHS CIIOHYKA€E MCUXOJIOTIB Y OUTBIIOCTI BUITAJIKIB
CTBEpPAKYBATH, 1110 MATEMAaTU4YHE MMCJIEHHS — 11€ BUJl aKTUBHOI'O TBOPYOIO MHUCIJIEHHS. AJle,
YH pO3B’s3yBaHHS Oy/Ib KO MAaTEMATHYHOI 3aa4i IPU3BOJIUTH JIO TAKOI I[IKaBOi Ta BaKIIUBOT
MO3KOBOI JIsUIbHOCTI Y4HSI, IK aKTHBHE TBOpUYE MUCICHHs? BiMoBib Ha 11€ NUTAHHSA 3 TOYKU
30py MCUXOJIOTIi 0YeBHIHA. BapTo po3MexoByBaTH BIpaBH, NPUKIAAW Ta 3a1a4i. BrpaBu ta
IPUKIIAJN XapaKTEePU3YIOThCSI CBOEK AITOPUTMIYHICTIO, TOBEPXHEBICTIO Ta OYEBUJIHICTIO, B
TOM Yac, K 3a7a4da moTpedye 3/10TaIKi, EBPUCTHKH, BpaXyBaHHS PI3HUX YMOB.

I. 5. Jlepuep [10] o3Hakamu Oyab-skoi 3afadi BH3HAYa€e: a) HASIBHICTH METH
pO3B’sI3yBaHHS, IO JAWKTYETHCS BUMOTOI UM 3alUTaHHIM JO 3a7adi; 0) HEOOXiTHICTh
ypaxyBaHHsI YMOB 1 (pakTOpiB, L0 € NEPEAYMOBOIO 3aCTOCYBaHHS CIIOCOOY pO3B’sI3yBaHHA 1
NPaBUIBHOCTI CAMOTO PO3B’A3YBaHHS; B) HAsSBHICTh UM HEOOXITHICTH BHUSBIICHHS 1 TIOOYIOBU
croco0y po3B’s3yBaHHS.

Po3kpuBaroun muTaHHS PO MOCTAHOBKY 3aj1adi, BapTO pO3TISHYTH Kiacudikamii 3amaq
3 TOYKU 30py ICUXOJIOTii, SIKI CHOHYKAlOTh Y4HsS OO aKTUBHOro MucieHHs. Hampukian,
I'. O. bann [4] npornoHye HAcTynmHY Kiacu@ikailiio 3aaad, siKi MPU3BOJATH A0 aKTHUBI3aIlii
MUCJICHHS: 1HAMBIlyalbHl 1 POJIOBI; MaTepiajibHO CIPSIMOBaHI Ta iJ€ajJbHO CIPSIMOBaHi;
NPUHIUIIOBO BUPINITYBaHi i MPUHIIMIIOBO HEBHUPINIyBaHi; PyTHHHI, KBa3ipyTHHHI 1 HEPYTUHHI;
YiTKi, KBa314iTKl 1 HEUITKI; 3a7a4i, IPEeIMETH 1 BUMOTH SKUX 3HaXOAAThCS 1032 Cy0’€KTOM
PO3B’sI3aHHS: 30BHIIIHI BiITHOCHO HHOTO 1 BHYTPINIHI (BiIHOCHO JOBUIBHO 00paHOTO Cy0’€KTa
PO3B’s13aHHs); TEOPETHYHI 1 TPAKTUYHI 3a/]aui.

B. ®@. Caipinonos [7] nocuth mupoko kinacudikye 3anadi:

— 3a 3MICTOM BHMMOT 3a/ladi: Ha 3HAXO/DKEHHS 1 Ha JOBEJCHHS; Ha IEPETBOPEHHS; Ha
cUCcTeMaTH3allilo; Ha BUBEIEHHS CTPYKTYpH; Ha OLIHKY JIEAYKTUBHUX apryMEHTIB;

— 3a oprasi3alfi€ro 1 TOBHOTOIO YMOB: CIIPaBKHI 33/1a4l 1 3a/1a4i-OIUCH;

— 3a KUTbKIicTIO 1H(MopMarii (i1 MOBHOTH 1 HAIJTUIIKOBOCTI Uil 3HAXO/KEHHS IITYKaHOTO)
3a1a4i MOXYTh OyTH po3/UleHI Ha 4 Trpynu: 3 NMOBHUM HAOOPOM HEOOXITHUX YMOB (L€
O3Hayae, M0 CyO’€KT pPO3B’SI3yBaHHS 3a/Jayl OTPUMYE YCIO HEOOXIJHY 1 JIOCTAaTHIO
iH(dopMallilo); 3 HECcTadero MACSIKUX 3 HHX; 3 HAsABHICTIO YCIX HEOOXITHHX 1 JESKUX
HAJMIPHUX YMOB; 3 HECTau€l0 YaCTUHU HEOOX1AHUX YMOB, aJie 3 IPUCYTHICTIO HaJMIPHUX;
MPABUIILHO 1 HETIPAaBUIJIBHO MOCTABJICHI 3a/1a4i;

— 3a mapaMeTpaMd METH: BIAKPHTI 1 3aKpUTI 3ajadi; 100pe BHU3HAYCHI 1 TIOTAHO BH3HAYEHI
3a/1a4l; TEOPETUYHI 1 MPAKTUYHI 3a/1a41;

— 3a HasgBHICTIO 3ac00iB: TBOpPYI 1 PENpOAYKTHBHI 3ajaui; po3B'si3yBaHi 1 HEpO3B'sA3yBaHI
3ajaui; pyxoBi (IieBi), rpadivni (0Opa3Hi) 1 mpono3uliiiHi (BepOanbHi) 3a1aui; «IHCAUTHI»
1 «peryispHi» 3aj1adi; 3aJaHi 3a3fajeriib 1 copMyabOBaHi B IMPOLECI PO3B’SI3yBaHHS
3a1aui.

[Tpu opranizanii mpouecy po3B’a3yBaHHS MaTeMaTU4YHOI 3ajjadl 3 METOI CIIOHYKAaHHS
MaTeMaTHYHOTO MHUCJIEHHS Y4HIB, CIIiJ] 3aHYPUTUCH y caM MpOILiec po3B’sI3yBaHHS 3ajadi Ta
cripoOyBaTH 3p03yMITH MUCJIEHHEBI MPOIIECH, SIKI BIIOYBAIOTHCS Y MO3KY YUHS.
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Ha ocHOBI aHami3y DOCHIPKEHb TCHXOJIOTIB, MIOJO €TalliB MPOIECy pO3B’s3yBaHHS
3aJadi, BBAXKA€MO, JOPEUHO OPIEHTYBATHUCh, 3 TOUKH 30pY NEIaroriku HaBuYaHHs, HAa HACTYIIHI
eTarnH npoiiecy po3B’si3yBaHHS 3a]1ayi:

1. Busguenns ymosu 3adaui — MEpIIi KPOKU CIPSAMOBaHI Ha po3yMiHHs 3anadi. Ha manomy
erari, 30kpema, JI. A. Moiiceenko [13] Bumiise nexiapbka MiKpOETaITiB:

a) OsmnaifomnieHHss 3 yMoBoro 3anadi. B. B. 3makoB [14] Ha3uBae #HOro po3yMiHHS-

BITI3HAHHS a00 PO3YMiIHHS-TIPUTAyBaHHS.

6) Po3mnozin yMOBH Ha TOJIOBHY 1 APYTOPSIHY.

B) [lepedopmymroBaHHs 3a/1a4i HAa «CBOKO» MOBY.

r) [TosiBa mep1oi rinmore3u po3B’s3yBaHH 3a/1adi. 3a3BUYail BOHA HEBIPHA, aJie MO1ajbIle

PO3B’sI3yBaHHS KEPYEThCS LI€I0 TIMOTE3010, a mporec ii ampobaiii MNpuU3BOIUTH A0

KpaIIoro po3yMiHHS 3aj1a4i, BHOKPEMJICHHSI HOBHX (DaKTiB Ta OSIBU HOBOT TITOTE3H.

1) HoBuii piBeHb BUBYEHHS YMOBH 3 YPaxXyBaHHIM MOMEPEIHIX TTOMUIOK.

€) YCBiIOMIIEHHS CYTHOCTI 3a/adi.
2. Towyk po3e’azanna 3adaui. SIKo momnepenHi erany Oyau LUTKOM 3pO3yMisi MO CBOii
CyTi Ta CTPYKTypi, TO JaHHH eTam HaW3araJkoBIIIHWK 13 yChOTO MpOIECY pO3B’SI3yBaHHS
MaTeMaTU4YHOI 3a/aul, aJyke caMe TYT MPOSBIIAETHCA MaTeMaTHUHa TBOPUIicTh. [Icuxonoru e
HE NIAIUTN 10 €JMHOTO BHCHOBKY, SIKUM YHHOM 3’SIBIIIETHCS CaMe MpaBHJIbHA TiMOTE3a, alie
ICHye HM3Ka MPOTUJICKHUX, CYNEpPEewIMBUX, ale LikaBuX aymok. Hampukmazn, XK. Anmamap,
. . Mopnyxaii-bonroseekuii, . O. IlonomaproB, XK. A. Ilyankape, BBaxaroTh, 110 B
OCHOBI JIGKUTh 1HTYilis (miACBiZOMUN BHOIp), sKa BUHUKAE, SK pPE3yabTaT poOOTH
MiJCBIIOMOCTI Yy BHIVISII  TBEPAOTO IEPEKOHAHHS, MO0 JAHUH HAmpsM TOIIYKY
pesynpratuBHui. 3 mo3utiil JI. Iloiia, rimoreza abo MaTeMaTHyHE BIAKPUTTS 3’SIBISETHCA B
pe3yabTaTi HAMOJIETJIMBAX MIPKYBaHb 1 € EKCIEPUMEHTATBHUM METOJO0M MPUPOTHUYNX HAYK.
3. [Ilepesipra 3uaiioeno2o po3s s3Ky.

Bapro 3ayBaxkutH, 1110 BC1 TPH €TaIX MPOIECY PO3B’I3yBAaHHS 3a7]a4l HE MAIOTh YITKOTO
PO3MEXYBaHHS, IUIABHO MEPEXO0JIYM 3 OJHOTO B 1HIIMHN, aJpKe, IPU BUBUEHHI YMOBH, YUE€Hb
BXKE MOYMHA€E (POPMYBATH T1IIOTE3Y, a 1HOL, 1 BiAPa3y 3HAXOJUTh BIAMOBI/Ib.

B. O. Monsixko, K. B. IleuenkoBa, M. B. ®@anikman, JI. I'. YopHa Ha3uBaroTh eTamu
PO3B’sI3yBaHHS 3a/1aul «CTPATETIEI0N.

Po3rnsiHeMo cTaHAapTHY CTEPEOMETPUYHY 33/1a4y:

Jlano yunindp ma Komyc oOmaxogoeo paodiycy ocuhoeu 2,5 m, cyma ix eucom — 4 m,
yuninop eucomoio — 2,2 m. 3natimu 06’ ’em oanux gizyp.

SAxio Taka 3amava Oyze 3arpolOHOBaHA YYHEBI Ha €Talll 3aCBOEHHS 3HaHb PO 00’ eMu
BKa3aHUX QIryp, To po3B’sA3yrouu ii ydeHb MPOXOJUTHME YCi €Tanu po3B’sI3yBaHHS 3ajaui, a,
OTXe, Ma€ BiI0yBaTUCh aKTUBHE MHUCIICHHS Y MO3KY y4Hs. 3BUYaiHO, 110 MIBUAKICTh TOTO YU
IHIIOTO eTany po3B’si3yBaHHs 3a/1adl 3aJI€KUTh BiJl OCOOMCTICHUX OCOOIMBOCTEH, MOMEPETHIX
3HaHb Ta HAaBUYOK YYHA. SIKIIO X JaHy 3agady 3alpoNOHYBAaTH YYHEBI MICHSA KIUIBKOX
JIECSITKIB PO3B’SI3aHUX HA 3HAXOKEHHS 00’eMy BKa3aHMX (iryp, TO y4yHeM, IIBUJIIIE 32 BCE,
Taka 3ajada Oyzae CrpHiiMaTHCh, SK BIpPaBa i BUKOHYBATUMETHCS 32 JITOPUTMOM, OCKLIBKH
OaraTo MIKpOeTaIiB eTary BUBYEHHS yMOBU OyayTh BIJICYTHI, a €Tall MOIIYKY PO3B’sI3yBaHHS
3amadi He Oyae MPHUCYTHIM MOBHOKO Miporo. B Takomy BUMaaKy TOBOPUTH NPO aKTUBHY
MUCJIEHHEBY NISUTHHICTH YUHIB HE TOBOJUTHCS.

OTxe, cTepeoMeTpUYHa 33aJa4a, B IEBHUX YMOBAX, CIIOHYKA€ /O aKTUBHOI'O MHCJICHHS
YUHS, aJleé MOCTa€ MHUTAHHS, SK 3MIHIOEThCS 1i SKICHA XapaKTEpHUCTUKA IIOJO0 AKTUBHOCTI
MUCIIEHHs YYHS MiJ Yac i po3B’sA3yBaHHs 3aJIeKHO BiJl popMyitoBaHHsA. BapTo 3ramatu mpo
npoOaeMy Miciisl 1 poJIl MPUKIATHUX 3a7a9 y TPOIeCi aKTHBI3AIll MHUCIICHHS YYHS, JOCHUTH
OOroBOpIOBaHy HayKOBLSMHU-TIearoraMu. SIKmo Hamy 3ajzady MOJaTH Yy  BUIJIAAL
MPUKIAIHOI, TO PIBEHb IHTEHCHUBHOCTI Ta aKTUBHOCTI MAaTEMaTHYHOIO MHUCJIEHHS y MO3KY
Y4YHS Ma€ 3pOCTH Ha Mopsaaok. Hanpukian, MOXIUBUI Takuil BapiaHT (pOpMYITIOBaHHS 3a/1a4i:
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Cmie cina mae gpopmy yuninopa 3 Koniunum eepxom. Paoiyc iioeo ocnosu 2,5 m, éucoma
4 m, npuvomy yurninopuyna yacmuna cmoey mae sucomy 2,2 m. Hlinonicms cina 0,03 2/ cm3.
Busnauumu macy cmoey.

[lpu Takomy QopMyTIOBaHHI 3 SBIAIOTHCA HEOOXiJHI eTamu po3B’sA3yBaHHS 3ajadi
YYHEM, a, OT)KE 1 OLJIbIIIE MOKIIMBOCTEH JJI aKTUBI3aIlii pOOOTH MUCIICHHS.

MoHa «IOJINIIUTHY», 3 TOYKMA 30pYy 3aBJaHb aKTHBi3alii MHCICHHS Y4YHIB, JaHY
3amauy. O. K. TixomipoB [6], mopiBHIOIOYH TpolecH NepepoOKu iHGOpMAIlii JTHOIUHO 1
MAIlIMHOI0 CTBEP/UKYE: «MUCIUTENbHUN TpoLec Ha BiAMIHY BiJl aJTOPUTMIYHHX 1
eBPUCTUYHUX, MAa€ TMPOJYKTUBHUN XapaKTep, BiH BKIIIOYA€E TCHXIYHI HOBOYTBOPEHHS, SKi
BUHUKAIOTh y Cy0'eKTa B XOJi PO3B'3yBaHHs 33734 1 CTOCYIOTBCSL caMoro po3B's3yBanHs. Llle
MPOIYKTUBHIIIMK XapaKTep MUCIUTENBHOI MJiSUTBHOCTI BHUSBISIETBCS TIPU  CaMOCTIHHIN
MIOCTaHOBIII HOBHMX 3a7ad. MoO)XKHa BBaXaTW JOBEJCHMM He 30iraHHs iHpopMaumiiHUX Ta
MPOIYKTUBHUX TICUXIYHUX IMPOIECiB, TOOTO TMPOIECIB YTBOPEHHS HOBHX IIUJICH, OIIHOK,
MOTHUBIB, YCTaHOBOK, CMHCIiB». To0OTO, BapTO TPOMOHYBAaTH Y4YHSAM 3 KOHKPETHHX
FeOMEeTPUYHUX 3a/1a4 MpoOyBaTH POPMYIIOBATH 1 PO3B’SI3aTH BIAMNOBIIHI MPUKIIAAHI 3a/1a4i.

Po3rnsiHeMO HacTynmHY CTEpPEOMETpPHUYHY 33aady, Ta CIpOOYeEMO IMpoaHaNi3yBaTH YcCi
eTarnw, K1 MaroTh BiIOyBaTHCS 3 MUCIIEHHSIM y4YHIB Yy Mpolieci ii po3B’si3yBaHHS:

Ocmpis mae uensio mpukymuuxka 3i cmoponamu 5 km, 5 km, 6 km. Hao ocmposom
3a8uc epmoiim, 3 AK020 6Ci Yi CMOPOHU BUOHO NI NPAMUM KYMOM (MOOMO HANPAMKU G0
éepmonvoma 00 GepuiuH MPUKYMHUKA NONAPHO NepneHOuKyaapui). Ha skiti eucomi
3HAX00UMbCSL 6epmonim?

Criepmry BitOyBa€eThCsl €Tall BUBUCHHS YMOBH 3ajadi. YUeHb 3HAHOMHUTHCS 3 YMOBOIO
3aJa4i, BAOKPEMJIIOE BXKE BiJJOMI MOHSTTS, HAIPHUKIIA] TPUKYTHUK, MPAMU KyT. Pazom 3 1ium
YYHEM PO3MEKOBYIOTBCS JJaHi, sIKi HE IOTPEOYIOTh MOJANBIION0 BUBYCHHS, OCKUIBKH BXKE € B
nam’sTi, Ta JaHi, Npo AKi HEOOXiTHO Mi3HaTUChH Oinblie. Ha ganomy erari, He BiOyBaeThbCs
cepiio3Ha MUCIICHHEBA JISUTHHICTB.

Hanani yuens kiacudikye 3aaady, 3’sCOBYye 110 MOTPIOHO 3HANWTH, a 110 JaHO B YMOBI
(OLIHIOETHCS 3 IKICHOT CTOPOHN).

Ha HacTymHOMy erami po3B’si3yBaHHS 3aJayi, Y4€Hb HaMaraerbCcsi 3a JIOTIOMOIOIO
rpadgigHOi UTFOCTpallii CHIBCTaBUTH €JIEMEHTHU JaHOI 3ajadi 13 O3HAaKaMu BXKE BIJIOMUX,
pO3B’sA3aHUX 33/a4. BinOyBaeThcst OibIl JieTadbHEe BUBUCHHS YMOBH 3a/1adi. Y4YeHb BHUKAE B
YMOBY 3ajayi, 1mo0 3’dcyBaTH, SIKUM YHHOM 300pa3uTH OCTpIB, BEPTOJIT Ta 1€ MAaloTh
3HAXOJUTUCh TMpsIMi KyTHM Ta BHUCOTa. MMCIEHHS Y4HS 3BOJUTHCS JO Yy3arajJbHEHHs
nornepeaHix (akTiB, BKIIOUEHHS X 0 OCOOUCTICHOTO JOCBIY.

VYyensb opMye mepiii TinoTe3u po3B’s3yBaHs 3a/1ayi (3a3BUYail, Ha JaHOMY €Tari BOHU
i€ He BipHI) B pe3y/NbTaTl YOO 3ajlaya JOMOBHIOETHCS HOBUMM €CKi3aMM, KpPECIECHHSIMH,
MalltfoHKaMu. JlaHuii MikpoeTan € JIy)Ke IIHHUMH 3 TOYKH 30py MaTeMaTHYHOTO MHCIICHHS,
a/ke BiIOYBa€ThCs CIIBCTaBJIIEHHS HOBUX PHCYHKIB, €CKi3iB 3 IONEPEIHIMH Ta 3 YMOBOIO
3amayli, Ta, SK MPABWIO, 3HAXOMATHCS HEBIJIMOBIMTHOCTI MIDK TEKCTOM 3a/ladl Ta «CBOEIOY
iHTepnperalieto. Hanpukian, micis NpoWJeHUX eTarliB, Ha 300pa)kKeHOMY PHUCYHKY YY€Hb
MOX€ TIOMITUTH HEBIIMOBITHOCTI MK TMO3HAYCHUMH KyTaMmH IIiJl SSIKUMH BHJIHO BEPTOJIT,
PO3MIIIIEHHSM BUCOTH, KY HEOOX1IHO 3HAUTH.

[Ticns 3HANIEHUX TTOMIUIOK, BiZIOYBA€THCSI IEPEOCMHUCIICHHS] YMOBH yYHEM, JIeTaIbHIIIE
il BUBUEHHS, MOUIYK HOBOi (3100yTo1) iHpopManii npo BuaiieHi 00’ektu. Criocrepiraerbes
MOTIOBHEHHSI OCOOMCTOrO JIOCBiYy HOBHUMH BUAAMM MPOOJEMHUX CUTYyallill y JaHOMY THIMI
3a1a4. Sk pe3ynbraT, 3 SBISETHCA €Tall, IO sBJsSE OO0 YITKUH MOALT 3a/1a4i HAa YAaCTHHU:
gKa 1HQopMmarls BiJoMa, sSika HEe BiJOMa, SIKY BK€ MO)KHAa BUKOPHCTOBYBATH, a SIKy Ille HE
BiJloMO sK Bukopuctatdu. Ilicnga anamizy 3HOBY ¢opMyroThcs TinmoTe3u. Jlanuwii eran
HaWIIHHIMIMKA Ta HaW3araJkoBIIIMN JJ MHCIEHHS Y4YHS B TpOIECT pPO3B’sI3yBaHHS
MaTeMaTHYHOI 3aJadvi, came TiJ 4ac HhOI0 HAMAKTUBHIIIE BiAOYBAIOTHCS MPOIECH y MO3KY
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yV4Hs, SKI CIOHYKAalOTh AaKTUBHE MAaTeMaTHYHE MHCICHHS. BinOyBaeThcs ampooOarrist
pe3ynbTaTy, 3iCTaBIeHHS! OTPUMAHOTO PE3yJIbTaTy 3 YMOBOIO 3a/1adi, MOTJIMOICHHS PO3yMiHHS
CYTHOCTI 3ajadi. BinOyBaeThcsi Taka MHCICHHEBA MISUTBHICTB, SK PO3YMIHHSI-00’€IHAHHS,
00’ €THYIOTBCS yC1 MaTEMaTHYHI €JIEMEHTH, 1110 Oyl po3’€JHAHHI MTOTIEPEIHBO

BucnoBku. Opranizaiis akTHBHOTO MHCICHHS Y4YHIB Yy TIpOIeCi PO3B’sI3yBaHHS
CTEPEOMETPUYHUX 33/1a4 Ma€ CBOI ICHUXOJIOTO-TIEAAroriyHi OCOOIMBOCTI MPO SIKI HE BapTO
3a0yBaTH BYMTEJICBI MAaTEMaTUKH 3 METOI0 IIJIBUIICHHS e(eKTUBHOrO (GopMyBaHHS
reOMETPUYHOI KOMIETEHTHOCT] Y4HiB.
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PSYCHOLOGICAL-PEDAGOGICAL PECULIARITIES OF ESTABLISHMENT OF
THINKING OF PUPILS IN THE PROCESS OF RESOLUTION OF STEREOMETRICAL
PROBLEMS

Abstract. Introduction. It has been analyzed that from the psychological point of view the term
«problemy is considered to be ambiguous. The majority of interpretations of the term «problemy - the
aim of activity, which is set in the particular circumstances and requires for its completion application
of the adequate tools in accordance to these circumstances. «Problemy is also understood as the
requirement to the subject, the aim of his/her actions, situation that in addition to aim includes
circumstances, in which it is to be achieved, and the verbal description of such situation. However, all
the scholars are similar in the notion that the process of problem resolution and the process of
thinking are inseparable and accompany each other. We agree with the notion that the result of
resolution of the set problem for a pupil in a should should be, in particular, the thinking activity, the
consequence of which, in turn, is accumulation of the new skills and knowledge and perfection of
already acquired skills and knowledge.

Purpose. To analyze the mathematical problem in general, and stereometrical problem in
particular, as a model of formation and perfection of pupils’ thinking.

Based on the analysis of the psychological researches in regards of the stages of the process of
the resolution of the mathematical problem, it has been suggested to focus, from the perspective of
pedagogy of education, on the following stages of the process of resolution of the mathematical
problem:

— Studying the conditions of the problem is the first step towards understanding the problem
itself.

— Search for the resolution of the problem.

— Verification of the found solution.

It should be noted that all the three stages of the process of the problem resolution are not
strictly separated. On contrary, they fluently shift from one to another, since, while studying the
conditions of the problem, a pupil begins to formulate a hypothesis, or even sometimes finds the
solution immediately.

Results. The particular stereometrical problem has been reviewed and all the stages that should
occur when a pupil resolves a problem have been analyzed:

The island appears in the form of triangle, which sides are 5km, 5km, and 6 m. The helicopter
hovered over the island. All those sides are seen from the helicopter at right angles (meaning that
directions from the helicopter to the tops of triangle are perpendicular pairwise). What is the height of
the helicopter?

The first stage is studying the conditions of the problem. A pupil gets familiar with the
conditions of the problem, distinguishes already known terms, such as triangle, right angle. On the
same time, a pupil determines the data, which doesn 't require further studying as they are already in
the memory from data that requires further investigation. A significant mental activity is performed on
this stage. Further, a pupil classifies the problem, determines what is to be found and what is known
from the conditions of the problem (evaluated from the qualitative aspect). On the next stage of the
problem resolution, using a method of graphic illustration a pupil tries to match the elements of this
problem with the the features of already resolved known problems. Then a pupil studies a problem in a
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more detailed manner. A pupil gets into conditions of the problem in order to find out how to depict
the island, helicopter and where the tops and height should be located. Thinking of a pupil is reduced
to generalization of previously known facts and inclusion them to personal experience.

A pupil formulates the first hypotheses of problem resolution (as a rule, on this stage, they are
incorrect), and, as a result, the problem is supplemented with new sketches, drawing, and pictures.
This micro stage is very valuable from the perspective of mathematical thinking, since a pupil matches
new drawings with the previous ones and with the conditions of the problem, and as a rule, finds
discrepancies between the text of a problem with his/her own interpretation. For example, after the
completion of those stages, while observing the sketch, a pupil can notice discrepancy between marked
angles from which the helicopter is seen, the placement of heigh which is to be found.

After the disclosed mistakes, a pupil reconsiders the conditions of the problem, studying it in a
more detailed manner, looking for new (forgotten) information about the selected objects. It is
observed the accession of the personal experience with the new kinds of problematic situations in the
particular type of problems. As a result, the new stage occurs, which is, in fact, strict division of the
problem into several parts: what information is known, what is unknown, what can be used now, what
is yet to find out how to apply.

After the division a new hypothesis is formed. This stage is the most valuable and mysterious of
the pupils’ thinking in the process of resolution of mathematical problem. During this stage the brain
of the pupil is the most active, which leads to occurrence of active mathematical thinking. The results
get tested, the received results are compared with the conditions of the problem, and as a result a
pupil gets deeper understanding of the essence of the problem. On this stage such thinking activity is
present as understanding-association, all of the mathematical elements, which were divided
previously, get associated.

Conclusions. The organization of active thinking in pupils in the process of resolution of
stereometrical problems has its own psychological-pedagogical peculiarities, which shouldn’t be
forgotten by the teacher of math in order to increase the effective formation of geometric competence
of pupils.

Keywords: activate student thinking, stereometric task solving process, the organization of
mental activity, classification tasks.

Ooepoicarno pedaxyiero 13.11.2016 p.
IHpuiinamo 0o nybnixayii 14.12.2016 p.

87



