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NEQATOrYHA TEXHOJOTIA ®OPMYBAHHA B Y4YHIB HABUYOK XXI CTONITTA
MPN PO3B’'A3YBAHHI TEOMETPUYHUX 3AAAY HA MOBbYAOBY

Y cmammi 0osedeHo, wio hopmysaHHsa 8 yuHie Hasuyok XXI cm., 30Kkpema iXHb020 K/10408020 CK/1A0-
HUKd, — KPUMUYHO20 MUCJ/IeHHA, MOXe 30ilicCHI08amucsa 3a 0ONOMO20I0 MEXHOJI02i4HO20 NiOX00y AK
NpoBiOHO20 HaNPAMY Cy4acHO20 HAaYKOB020 Ni3HAHHA. 3d3HAa4YeHo, W0 2eoMempuyHi 3adadi Ha nobydosy
MOXYymb Cly2y8amu eqheKmusHUM iHCmpyMeHmapiem 0s18 (hopMyBaHHA AKICHO20 MUC/IEHHA Ma iHWUX
saxnugux Hasu4yok XXI cm. O6paHo anzopumm CmMEOPeHHA MexHOsI02ii hopMy8aHHA 8 y4Hi8 HaAB8U-
yok XXI cm. y npoyeci po38’a3y8aHHA 2eoMempuYHUX 3a0a4 Ha No6y0osy: 8UHAYEHHS Memu, 3a80aHb,
Memo0oJ102iYHUX 3dCad, NPUHYUNIi8 mexHosI02ii; MOOeT8aHHA 3micmy, ¢hopM, Memoodie ma 3acobis
¢opmysaHHa Hasu4ok XXI cm.; diaeHOCmMuKa KiHye8o20 pigHA chopmo8aHocmi 00C1ioXy8aHo20 heHo-
MeHy. Peanizayito 3a3HayeHux ckiadosux 30ilicHeHO noemanHo: yineosul (Micmumse mMemy, MemMooo-
J102i4Hi 3acadu, npuHyunu, 0iazHOCMUKY); 3Micmoeo-npouecyanbHUll (ynpo8aoxeHHs 3micmy, ¢opm
ma Memoois, 3acobig HaBYAHHSA); KOHMPOIbHO-OYiHI0B8AIbHUU (Nepesdipka ompuMaHux pesysabmamis).
baezamokpumepianbHy OUiHKY pigHA KpUMUYHO2O0 MUCJ/IEHHA npose0eHo Memooamu meopii Hedimkux
MHOXUH i 8i006pakeHO 3a 00NOMO200 MepMmie SliH28iCMUYHOT 3MiHHOT «Kpumuy4He MUC/IeHHS».

Knrouoei cnoea: zeomempis, 3a0aui Ha nobydosy, Hasu4ku XXI cmonimms, nedazoziyHa mexHosoeis,

YYHi, pOpMYyBAHHS.

© Actad’eBa M.M., MpowukiH B.B., Paguerko C.C., 2017

Beryn. Ha novarky XXI cr. monap 200
MPOBifHMX OopraHisaniit Ta kommnaniit cBity (“Apple’,
“Ford”, “Intel’, “Microsoft” Ta iH.) 3ampononyBamu
HepeliK HaBUYOK, SAKi 3HaZOOMATHCSA 3POCTAIOUOMY
IIOKOJIIHHIO /Il MOCATHEHHs YCILIIHOCTI B JKUTTIi
B yYMOBaX Cyd4acHOro mrob6anizoBaHoro ixgopma-
niiHoro cBity. Lleil cnmcok oTpuMaB Has3By «Ha-
B4y XXI cTOmTTA», AKa 11 yBilllUIa B HAYKOBUIA
06ir. CporopHi INpoBifHI HayKOBIi pO3IIALAOTDH
HaByuuky XXI cr. (HaBYasbHi Ta iHHOBaliitHi; iH-
dbopmariitHi, MexiiiHi Ta KOMITIOTepHi; >XMTTEBI
it mpodeciiiHi (kap’epHi)) y KOHTeKCTi OCBiTHIX Ha-
BUYOK JUIsA JKUTTS, a iX (OpMyBaHHS BBaXKalOTb
HAlBOX/IUBIIIOID MeTOK Cy4YacHOi IIKonam. Tak,
M. Jlinmas, P. ITons, b. Tpunninr, Y. ®eitgr ta iH.
PO3KpU/IN TEOPETUKO-METOROIOTIYHI acekTn Gop-
myBauHs HaBn4oK XXI cr. O. CaBuenko, H. Bibix,
O. Osuapyk, O. JlokmnHa Ta iH. IIpoOaHasisyBaau
K/IIOYOBi KOMIIETEHTHOCTI AK iHHOBaLliliHi pe3yib-
tatu mkinbHOi ocBitu. O. Ilomerys, I. bonaapyk,
JI. Psbuesa i JT. [lecsToB po3poOMIN METOUKY PO3-
BUTKY KPUTHYHOTO MICIEHHS Ha YpOKax icTopil.
O. 3uMa 3anponoHyBaaa BUKOPUCTOBYBATY Y4HiB-
cbKi mebaTy 1A PO3BUTKY KPUTUYHOTO MMCIIEHHA

CTapUIOK/IACHMKIB Ha YPOKaX CYyCHiJIbCTBO3ZHABYMX
npenmetie. H. Mopse, JI. Bapuenko, I. Ckpumxa,
H. banuk, C. JIuTBuHOBa Ta iH. MpeAcTaBUIM pisHi
npuitomu GpopMyBaHHA B y4HiB HaBU4YOK XXI cT. 3a-
cobamn iHGOPMALiTHO-KOMYHIKATUBHIX TEXHOJO-
riit Tomo. BogHovac, He3Ba)kalouy Ha Pi3HOIIAHOBI
PO3BifiKy, 3a3Ha4YeHy HMpoOIeMy HAyKOBILi ITOKK IO
He TOCTiKyBanyu B KOHTEKCTi BUBYEHHA MaTeMaT4-
HUX JUCLMIUIH, AKi MamOTb I bOIO HEBMYEPIIHi
MO>K/IMBOCTI 71 3aCO0M.

MeTtol0 CTaTTi € TeopeTnuHa po3pobKa Ta eKc-
IepMMEHTA/IbHA IepeBipKa IearorivHoi TEXHOJOTil
¢dopmyBaHHA B yuHiB HaBu4oK XXI cT. y mpoueci
pO3B’A3yBaHHA IeOMETPUYHUX 3a/jad Ha MOOYHOBY.
Po6ory BuKOHaHO B Mexax Temu «Teopernuni
Ta TPAKTUYHI acIeKTV BMKOPMCTAaHHSA MaTeMaTh4-
HUX MeTOJiB Ta iHpOpMaliiiHIX TeXHOJIOril B OCBITi
ta Hayli» (peecrpauiiiamit Homep 0116U004625)
Kadenpy iHbOPMALiTHIX TEXHOMOTiT i MaTeMaTny-
Hux aucuumnin KuiBcbkoro yHiBepcurery imeHi
Bopuca Ipinuenxa.

OOIpyHTyBaHHSI Ta pO3poOKa memarorivyHol
texHonorii ¢popmyBanHa HaBuyok XXI cr. [Insa
¢dopmyBanHa B yuHiB HaBuuok XXI cT., 30Kpema
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iX KIYOBOTO CKIAaJHUKAa — KPUTUYHOTO MIIC-
JIeHHsI, MU OOpay TEXHONOTIYHMII MiAXif SAK Ipo-
BilHMII HaAIpAM CY4aCHOTO HAyKOBOTO IIi3HAHHA.
Jlo HallaBTOPUTETHINNX MOCTiHUKIB TNPUPOAK
/I CYTHOCTI IeJJarOTiYHMX TEXHOJIOTIN CMif| BifjHeCTH
B. besnanbka, 1. 3a3tona, M. Knapina, B. Monaxosa,
I. ITpokomnenka, C. Cucoeny, II. Cikopcbkoro Ta iH.
Yci BOHM HarojouIyIoTh Ha JBOX XapaKTePUCTUIHMUX
O3HaKaX IIefaroriyHoi TeXHOJIOrii: 1) BOHa CIpsIMO-
BaHa Ha MifgBUIIEHHS e(eKTMBHOCTI HaBYA/IBbHOTO
MIpoLeCy 3afiid JOCATHEHHS 3aIlUIAHOBAHUX PEe3YIlb-
TariB; 2) Y CXOXKMX YMOBaX BOHa MOXKe OyTH BilTBO-
pena (moBropena). Y «[nocapil TepMiHiB 3 TeXHO-
norint ocsitu» (ITapmwxk, FOHECKO) 3asHaveHo, 1m0
Mefarorivda TEeXHOJIOTisA — Ie CUCTEMHUII METOJ
CTBOPEHHS, 3aCTOCYBaHHA 1 BU3HAYEHHA BCbHOTO
Ipollecy BUK/IaJaHHA i 3aCBOEHH:A 3HAHb 3 ypaxy-
BaHHAM TEXHIYHUX i JIOLCHKUX PecypciB Ta iX B3a-
€MOIii, IO CTaBUTh CBOIM 3aBJaHHAM ONTUMi3allilo
¢$hopM OCBiTH.

Y  mpomecyanbHOMY — pPO3YMiHHi, 3a3Ha4ae
1. 35310H, TeXHOIOTiA BiilIOBiga€e Ha 3anuTaHHA: «SIK
3pobuTn?», «3 9oro i stkumu 3acobamu?» (3s3woH L.O.,
2011, c. 24). YpaxoBylouu pi3Hi BU3HaYeHHA if Xapak-
TEPYICTUKM IIeflarOrivHOl TeXHOJIOTI1, 30KpeMa ii mpo-
LiecyalbHe TpaKTyBaHHA I. 3:A3I10Ha, Ta BUXOASYM
i3 3aBJaHb HAIIIOTO JOCIIiMKeHHs, IIif] IIeTaroridyHoI0
TEXHOJIOTI€I0 PO3YMITUMEMO JIOTiYHO BMOTMBOBaHIIA
i o6rpyHTOBaHUII epeKTUBHMII CIOCIO PO3B sI3aHHS
IIeIaroriYHOrO 3aBJaHH:A, CIPAMOBAHOTO Ha JIOCAT-
HEHHS II€BHOTO MO3UTUBHOTO OCBITHBOTO 11 BUXOB-
HOTO Pe3y/bTaTy.

Sx 3asnagae C. CucoeBa, B OCBiTHIiNI IpakTuui
TIOHATTSI «IIeflaroTiuHa TeXHOJIOTisl» BXXUBAETHCSA Ha
TPbOX PIBHAX: 3arajbHO-IEArorivHOMY (AMgaK-
TUYHUIL), YaCTKOBO-METOAMYHOMY (IIpefMeTHMIT),
nokanpHoMy (MopynbHuit) (Cucoesa C.O., 2006,
c. 129). BignosigHo mo wiei kmacudikaiii, piBeHb
NIPONIOHOBAHOI B JOCTII)KEHHI TEXHOJOril — dYacT-
KOBO-METOZIMYHNIL, a00 NpeAMEeTHMII, SIKUI Iepen-
6ayae [OCATHEHHs 3all/IAaHOBAHOIO IIEJaroriyHoro
pesy/brary, a caMe — GOpPMYBaHHA B Y4YHIB HaBIMYOK
XXI cr., Hacamnepes; KpUTUYHOTO MUC/IEHHSA, Y TIPO-
Leci po3B’sI3yBaHHS reOMETPUYHUX 3afad Ha mo0y-
TOBY.

Un € cycniZbHMil 3alIMT Ha TaKy TEXHOJIOTi?
CyuacHi ZOCTiIZHMKM JOBOAATD 3aTpeOyBaHICTh KPU-
TUYHOTO MMC/IEHHA B iHpOpMaIiiiHOMy CycIinbcTBi
fBoMa BaroMymu npmurHamu. Ilo-mepiue, iHdop-
Mallis HaOyBae SIKICHO HOBMX, 0asuCHUX (YHKIII,
a iHpopMalifiHa PeBOIOLis MICTUTH BaroMy aHTPO-
[O/IOTiYHY CK/IafiOBY, sKa Mepefdadae ymOCKOHa-
JIEHHs He JMIlle TeXHIiKM i TeXHOJIOTIN, a 1 JIIOVHN,
Hacamiepeq 1i Mucnennsa. Jpyruit gpakrop — icHy-
BaHHA i GOpPMyBaHHA JEeMOKPATUYHOTO CYCII/IbCTBA,
apKe B JeMOKPAaTMYHOMY CYCHiIbCTBI Ha IIEPLINIT
IJIaH BUCYBA€TbCA 3JATHICTD i TOTOBHICTH OLIiHIO-
BaTy cutyatito kputaso (Ilons P, 1990; Anri [Ix.,
Bpaiin P, 2015).
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YKpaiHChKi peastii HATOMICTD CBiJj4aTh, Ha >KaJlb,
PO BKpall HU3BbKUII piBeHb copMoOBaHOCTI Ljei
«3[JATHOCTI 1 TOTOBHOCTI» y Oi/bIIOCTI BUITYCKHUKIB
mkiz. HaBememo nmine Kinbka apryMeHTiB Ha Mif-
TBEPJ)KEHHS TAKOTO BMCHOBKY, IO BUIIIMBAIOTh
i3 anamisy pesynpraris 3HO 2016 p. (OdiwuiitHuii 38iT
Ipo npoBefieHHA B 2016 polLli 30BHIIIHBOTO HE3a/IeX-
HOTO OIIiHIOBaHHSA pe3y/IbTaTiB HaBYaHHS, 3000y THX
Ha OCHOBI ITOBHOI 3arajIbHOI cCepefHbOI 0CBiTH, 2016).
BifncoTok TMX BUITYCKHMKIB, IO 3aPEECTPYBAINCA Ha
TeCTYBaHHS 3 MareMaTuky (TOOTO, MOTMBOBAHUX)
i He 30MIa/IM HOITYCTUMY MiHIMa/IbHY IUTAaHKY (BCHOTO
9 6aniB) — 61mM3pKO 25 %, a Ceper TUX, XTO L€l
6ap’ep 3[0/1aB i CKIaJaB TeCT, MIOYATKOBUIl PiBeHb
npogemoncrpysamm 10,1 %, cepepniit — 43,4 %,
moctatHin — 33,3 %, Bucokuit — nuire 13,2 %. Le,
TaK OM MOBUTH, «TOla» CcTaTucTuka. Jleski sxichi
IapaMeTpy MICIEHHSA BUITYCKHUKIB IIPOiMIOCTpy-
€MO Ha IIPMK/IaJaX BUKOHAHHA HMMU KiJIbKOX 3afia4
i3 TppoX pisHMX pospiniB ceprudikaniiiHoi podoTu
3 matemaruku 3HO 2016 p. (3aBganHs Ta Bignosiai
recty 3HO 3 Maremaruku 2016 poky, 2016).

IIpuknap 1. BinbuicTh BUNYCKHMUKIB MAIOTh TPYH-
HOIIIi i3 JIOTIYHMM MIC/IEHHAM, HE PO3YMiIOTh IIpU-
pony i smict ¢opmyn, cmiBBigHOmeHb. Ha 3amm-
TaHHA y 3aBJaHHI 6: «fIkomy 3HaueHHIO cepef
HaBemeHux (3 M, 5 cm, 7 cM, 11 cM, 15 cM) Moxe
mopiBHIOBaTU HOBXMHA cTopoHU AC TPUKYTHMKa
ABC, axmo AB = 3 cm, BC = 10 cm?» mpaBuibHY
BiANOBifp famm MeHule, HDK Tpetuna (31,16 %)
MOJIOAUX JIFOMIEN.

Ilpuxnapg 2. IlepeBaxkHa OinplIicTh eK3aMeHO-
BaHVX HifAK He IIOB’S3YIOTb MaTeMaTHKY i3 >KUT-
TAM, HE€ BOJIOJIOTH €IeMEHTApPHUMMU HaBUYKAMMU
MaTeMaTUYHOTO MOJIeTTIOBAHHSA, HE CIIPOMOXKHI
BUKOPUCTATY MaTeMaTHKy AJIs1 PO3B’sI3aHHA 3ajad
i3 IpaKTUYHMM 3MICTOM (KOMIIeTEHTHICHUX 3aad).
Tak, mamme 17,5 % BUITYCKHUKIB pO3B’sI3a/y 3a7ady
(3aBmaHHA 28): «V roTeni AiA IpOXKUBaHHA TyPUC-
TiB € OJIHOMICHi, OBOMICHI Ta TpUMIiCHi HOMeEpMN.
Ix ycboro 124. fIkumo Bci HOMepu B TOTeNi 3amo-
BHEHi, To B HboMy ITpo>knBa€ 270 Typuctis. CKinbkn
BCbOTI'O B LIbOMY T'OTe/i TPUMIiCHUX HOMEPIB, AKIIO
KiJIbKiCTh OJJHOMiCHMX HOMEPiB JOPiBHIOE Ki/TbKOCTi
IBOMICHUX »

IIpuknapg 3. BUnyckHuKM MalTh BeMUKi MpobiemMu
i3 OOIPYHTYBaHHAM CBOEI HAYMKM, IPOCTOPOBOIO
yABOIO, IpaivHOI0 KY/IBTYPOIO, He TOTOBI PO3IIA-
JaTy pisHi BapiaHTM CHUTYyallill 3 HEBM3HaYEHMMMU
IapaMeTpaMyu 1 IpuiiMaT¥ BapiaTUBHI pillleHHA
(3HaxXOUTK PO3B’A30K) B LUX yMOBax. Tak, Marbke
MOJIOBYHA €K3aMEHOBaHUX He TIPUCTYIanu [Jo
pO3B’A3aHHA 3ajad, fAKi BMMAaraay poO3TOPHYTOrO
MCbMOBOTO MOACHEHHS, a 3 TUX, IO BUKOHYBAJIN,
mmuie 1,7 % Bmopanucs 3 moOypoBoio Trpadika
¢dyukuil (3aBganusa 31), 1,08 % — 3 reomerpud-
HOI0 3ajauero (3aBgaHHs 32), 0,11 % (ab6o 135 ocib)
pO3B’A3a/ 3afady 3 IapaMeTpoM (3aBHaHHA 33).
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IToni6Ha cuTyanuis crocrepirazach i B moepegHi
pokn. Crnmpamounch Ha aBTOPUTETHY AYMKy Oara-
ThOX HAyKOBIIiB Ta HaBeleHi JaHi IIPO pesynbTaTu
3HO, 6epemo Ha cebe CMiMMBICTD CTBEPEXKYBATH,
IO CbOTOJHI € TOCTpa MOTpeba, CYCIiNMbHMUIT 3T
Ha TIelaroriyHi TeXHOJIOrii, CHPAMOBaHi Ha PO3BUTOK
KPUTUYHOIO MIUC/IEHHA Y4HiB. Y1 MOXYTb TYT 3apa-
ANTY 3ajjadi Ha HOOyHoBY? AHaji3 MaTeMaTHYHMUX
3ajady, MPONOHOBaHUX B pi3Hi poku ana 3HO, mae
IiZICTaBy CTBEPIPKYBATH, IO 3 KOXXHMM HACTYITHUM
POKOM 3aBJIaHHS NPUMITUBI3yIOTbCS, 3 MOPIBHAHHA
iX 3a piBHEM CKJIAJHOCTI i3 3aBJaHHAMM BCTYIIHUX
Bunpo6bysanp o BH3, HaBirh Ha HemaTeMaTU4Hi
crenjianbHOCTi, cKaXiMo, 80-x — 90-X poKiB MuHY-
JIOTO CTOJITTSI, IIOKA3ye He IPOCTO BiiMiHHICTS (y 6ik
CIIPOLLCHHS), @ IPipBY.

MexaHiuHe BWIy4eHHs 3i IIKiZbHOI Iporpamu
3 MaTeMaTUMKM LIIMX PO3LIIB IiJl €riforo «cmpo-
LE€HHA» HaBYaHHA 1 «pO3BaHTaKEHHA» [IiTeil, NpU-
3BOJUTb [0 Ppe3ynbTaTy MpPsAMO HPOTHUJIEKHOTO
Hamipam. CrpoleHHsI Mae OyTH He 3a PaXYHOK CKO-
poUeHHs 00cATy, IpUHAIMHI He InIIIe 3a 11l paXyHOK
(ckopoTHUTHM TOpeYHO Ti 3aadi, sIKi )KOHOTO «HABaH-
Ta)KEHHS» Ha MMUC/IEHHS He HaioTh). CIpOoLeHHT —
Ije «49UCTOTa» CYTi, CTUCTICTD 6e3 BTpaTH 3MICTY,
BiZIMOBa Biji HEOTPIOHOI «HAYKOIOAIOHOCTI», TICEB-
JOCTPOroCTi, a ryMaHisaljis — Ije Typ6oTa IIpo y4Hs,
ypaxyBaHHsA 10T0 BIKOBYMX 0COOIMBOCTEN MIC/IEHHH,
3a0esIeveHHs SICHOCTI i1 TIepeKOHINBOCT] apryMeH-
TiB JI/IS YYHS.

TakuM po3[iMOM MIKiTbHOI MaTeMaTMKV, SKWI
IIPOTATOM OCTAHHIX POKiB peryiApHO IMifnafas Iif
CKOPOYEHH: aK JJ0 IIOBHOT'O J10r0 BUTiCHEHHS 3 IIPO-
rpamu B 2016 p., € ceomempuuni 3adaui Ha no6ydosy.
BBarxaeMo, 1110 MiXK 3HVDKEHHAM AKOCTI MaTeMaTuyd-
HOI MiATOTOBKM, 30KpeMa IPUMITUBi3al[i€l0 MIC-
JIEHHS IIKOJIAPIB, 1 TaKuM peOpMYBaHHAM 3MICTY
MaTeMaTUYHOI OCBITH € IIPAMA 3aJIEXKHICTD, i BUCIOB-
JII0OEMO TiloTe3y, 1o 3ajadi Ha MOOYZOBY MOXYThb
ciayryBatu eeKTVBHUM {HCTPyMeHTapieM /IS BUXO-
BaHHA AKICHOTO MMC/IEHHA Ta IHIINX BaXKJIMBUX
HaBN4oK XXI cT.

Mu obpanyu HAaCTYIHUII ANTOPUTM CTBOPEHHS
TexHosoril gopmyBaHHA B yuHiB HaBuuoK XXI CT.
y mpolieci po3B’sA3yBaHHs IeOMETPUYHMX 3ajiad Ha
noOyIOBY: BU3HAYeHHS MeTH, 3aBIaHb, METOJO-
JIOTIYHMX 3acajl, IPUHIUIIB TEXHOJOril; MOJENo-
BaHHA 3MicTy, GopMm, MeTOfiB Ta 3aco6iB dopmy-
BaHHA HaBMUYOK XXI CT.; [[iarHOCTMKA KiHIIEBOTO
piBHA cPOPMOBAHOCTI HOCIIPKYBaHOTO (hEHOMEHY
(puc. I).

Peanizaiiis 3a3Ha4eHNX CKIaOBYUX 3ilICHIOETHCS
IIOETAIIHO:

1) uinpoBmit (MICTUTH MeTy, MeTOOIOTIYHI
3acajiy, IPYHIUIIN, HIaTHOCTHKY);

2) 3MicroBo-mpolecyanbHuit  (ynpoBamKeHH:A
3MicTy, dbopM Ta MeTOxIB, 3aco0iB HaBYaHHA);

3) KOHTPOJIbHO-OIiHIOBAIbHMII (mepeBipka
OTPMMAaHIX Pe3y/IbTaTiB).

Ha mnepwomy emani BU3HAYAE€TbCA Mema
TexHonorii — ¢opMyBaHHA B Y4YHIB y Ipomeci
PO3B’s3yBaHHA IeOMETPUYHUX 3ajad Ha I0OYLOBY
HaBM4YOK XXI CT., 30KpeMa KPUTUYHOTO MMC/IEHHSA
AK KTI0Y0BOI HAaBMYKM, a TAKOXK CYIYTHIX HaBUYOK
i AKOCTEI: TBOPYOCTI Ta iHHOBALIIHOCTI, KpeaTuBs-
HOCTi, KOMYHIKaTMBHMX HaBMYOK, iH}opMariiHoi
Ta KOMITIOTEPHOI TPaMOTHOCTI, iHiIiaTMBHOCTI,
CaMOCTIiTHOCTI, BiiIIOBiJIa/IbHOCTIi TOIIO.

Pospo6xa TexHosorii 6a3yeTbcsA Ha 3arajbHOBI-
IOMUX Memodon02iMHUX Ni0x00ax: KOMIIETEHTHICT-
HOMY, CUCTEMHOMY, OCOOMCTICHO 30pi€HTOBaHOMY,
TYMaHICTUYHOMY, [is/IbHICHOMY, CHHEPreTUYHOMY
Ta NpUHYUNax: 06’ eKTUBHOCTI, JOKa30BOCTI, BCebiu-
HOCTi, CyTHICHOTO aHaJli3y, HACTYITHOCTI.

ITonepeons diaznocmuxka, siKa 1 fana 3MOTy JifiTu
BIUCHOBKY IIpo IOTpeOy edeKTHBHOI IearoriyHoi
TE€XHOJIOTii PO3BUTKY B YYHIB KPUTUYHOIO MIC-
NeHHA Ta GOPMYBAaHHA {HIIMX HABUYOK J/IA KUTTA,
Ho/IATAE B aHaisi mpobnemu 3a pesynpraramu 3HO,
saHeriokoeHHAM MOH Vkpainu, npodecopcbko-
BUK/IA[JalJbKOTO CK/Ia/ly YHiBEPCUTETIB, IeJarori4Hol
TPOMaJICbKOCTI BKpail HU3bKUM pPiBHEM IIKiJIbHOI
IIpeIMETHOI IiITOTOBKYM 3HAYHOI YaCTUHI BUITYCK-
HUKIB IIKi/I, HELOCTAaTHHOK CPOPMOBAHICTIO B IIIKO-
JISIPiB «M SIKMX» HaBUYOK (soft skills) Too.

Buxiona Odiaznocmuka TPYHTYETbCA Ha IIOPiB-
HAJIbHOMY aHa/li3i 3a pe3y/IbTaraMyl JiarHOCTUYHOIO
TeCTyBaHHSA piBHA KPUTUYHOTO MUC/IEHHS B TPbOX
Ipynax: KOHTPOJbHIi, CTY/IEHTChKill TPymi IepIo-
KYPCHYKIB cIlellia/IbHOCTel «MaTeMaTHKa» I «indop-
MarTyKa» Ta eKCIepUMeHTa/IbHIN IpyIi micis anpoba-
LiI IPOIIOHOBAHOI IeJaroriYHol TeXHOOTiL.

Hpyeuii  eman 1nepenbadae KOHCTPYIOBAHHSI
L[I/TiICHOTO TeflaroriyHOro MpOIeCy, sSAKuit 3abe3mevye
copmoBanictb B yuHiB HaBruoK XXI cT. y mpoueci
PO3B’A3yBaHHA HMMU FeOMETPUYHNX 3a/lad Ha 100Y-
noBy. PaKTUYHO JeThCA PO Te, M0 caMe IOTPiOHO
3MIiHMTM B 3MiCTi HaBYaHHA, sAKi popMu Ta MeTOAM
HaBYaHHs BUOpaTM 3 MeTOI IMif[BUIEHHS piBHSA
copMOBaHOCTI JOCTIIKYBAHNX HABUYOK.

3micm  HAB4AHHA TIPEACTABIIEHUII CUCTEMOIO
reoMeTPUYHMX 3aflad Ha MOOYNOBY, IO MOCTYIIOBO
YCKIAHIOIThCA. JI0 KOXXHOTO PpoO3finy reomerpii
IIPOIIOHYETbCA CUCTEMA 3ajad Ha IOOYAOBY TPbOX
piBHIB cxmasHOCTI. CIJTAaHOBAaHO TaKOX (QaKy/b-
tTatuBHMIL Kypc «leomerpuuni mobymoBm» s
y4HIB 8 K. ABTOpM IlepeBa>KHOI OiMbIIOCTI 3ajad
O. Acrpss6 ta A. KucenpoB, BupatHi mneparoru
I METOAVICTY MUHYJIOTO CTOJTTSA, 4Mi HiIpyIHUKN
3 reoMeTpii Ha MPaKTULIi OBe/N CBOI edeKTUBHICTh
i BUTpUManu fecATKM BUAaHb. [lesaki 3afadi ckiaazeHi
HaMI.

Bynp-sika 3ajada Ha MoOYI0BY € 3aj1a4eo-1npoo-
JIEMOI0 1 BuMMarae BMCYHEHHS TiloTes Ta ix mepe-
Bipk1. A [UI1 BUCYHEHH: TillOTe3M HEMAaE METOHY
(anropuTMy, rOTOBOTO «pelenTy»), i TyT IOYMHa-
€Tbcsi TBOpuUicTh. [Ipo6nemHi 3amadi — OCHOBHMIA
IHCTPYMEHT KPUTUYHOTO MIC/IEHHS, OCKIJIBKI Mic-
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TATb y c06i 3arajky abo CynepeyHiCTb, Ky y4HeBi
CJII posTafaTy Yy PO3B A3ATI.

Qopmu  HasuanHA. Y Ppo3yMiHHI oprasisauii
HaBYaHHA [IOMiHy€ KIaCHO-ypO4YHA CHUCTEMa, AKa
HeofIMiHHO Tepef6ayac it mo3aknacHy (103aypoyHy)
poboty. Y paMkax 1€l cucTeMy OpraHiqHO HOEFHY-
10TbCAA PPOHTANbHI, IpyIIOBi I iHAMBiRyanbHi GopMu
HaBYaHHA. Asle Ipu BUOOPi Oyfb-AKOI 3 HUX MalOTh
OyTV CTBOpPEHi YMOBM /ISl IIPEMETHOTO, [ifATbHOIO
CIIIZIKYBaHHA i B3aeMofil y4HIB (K Ha ypoli, Tak
i mosa ypoxom). 3agaui Ha IOOYHOBY HAIOTb HEBU-
YEPIHI MOXXIMBOCTI [I/I1 TaKOl B3a€MOAIl, Miazmory
y mpolieci po3B’si3aHHs IPOOIeMHOI CUTYaLil.

Memoou HasuamHs, WO IPYHTYIOTbCA Ha HOCII-
IDKeHHI. Y 4MC/IeHHUX IefJarOTiYyHMX IpalsAx pos-
KPUBAETbCA  PI3HOMAHITTA METOMIB HaBYaHHA,
SAKUX Ha/lidyeTbcs MoHaf miBcoTHi. Tak camo icHye
6arato ix kmacudikariii 3aJIeXXHO Biff TOTO, 10 B35TO
3a OCHOBY OCTaHHbOI. TeopeTumyHi pocmif>keHHs,
I0B’sI3aHi 3 MeTOofjaM) HaBYaHHs, aKTUBHO IIPOJO-
BXXYIOTbCA. «Y IIeflarorilli JO CbOTOJHI HeMa€e Bax-
JIMBILIOI KaTeropii Ay POSBUTKY IIE€[ArOri4yHoOl Teo-
pii i OCBITHBOI MPAaKTMKM, HDK KaTeropis “MeTox
HaB4yaHHA » (Cractbonin B.O., 2002). Mu Buxogumo
3 TOTO, IO, sIK 3a3Havyae B. CmacThoHiH, «MeTOmU
HaBYaHHs caMi O cobi He MOXXYTb OyTH Hi XOpoO-

Merta: bopmMyBaHHA B yUHiB HaBU4YOK XXI CT. y mpoLieci po3B’A3yBaHHA

MeTOAONOrIYHI
nigxoamn
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Pi3Hi popmun Ta meToaw,
BiANOBIAHO A0 iCHYOUMX
Knacuoikauin (3a B. ChacTbOHiHMM),
CrPAMOBaHI Ha iHTEPaKTUB,
aianor, gocniaKeHHs

3acobu

!

* TPAAWLIVHI: NigPYYHNKMY,
KpecnapcbKi iHCTpYMeHTH;
* GeoGebra

KoHTponbHO-oLUiHIOBaNbHUI eTan

KoHTponb, aHani3 Ta kopekuia cdopmoBaHOCTI B yUHiB HaBU4YoK XXI ctonitra

Mepea6auyBaHuii pesynbtaTt: CGOPMOBaHICTb B YUYHIB HaBUYOK XXI cToniTTa

Puc. 1. Tleparoriuxa TexHonoris popMyBaHH: B y4HiB HaB4ok XXI cT.
y mpolieci po3B’sI3yBaHHA TeOMETPUYHNUX 3a/ja4 Ha IOOYOBY
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muMy, Hi nmoranmmu» (Cnactbonin B.O., 2002).
Tomy Bubip onTuManbHOTrO iX MOEXHAHHS Mae OyTH
30pi€HTOBaHMII Ha 3a0e3NevYeHHs XapaKTepy Ii3Ha-
BaJIbHOI IiS/IBHOCTI — Ipo6ieMHe HaBYaHHS, eBPU-
CTUKY i IOCTIifPKEHHA. Y TaKOMY OCBITHBOMY IIpOLIeCi
IpiopuTeTHA POIb YYUTENA — He HaJaBaTU IOTOBI
3HAHHA 4 PO3B’A3KI, @ YIPAB/IATU JOCIITHUIBKOIO
DiATIbHICTIO YYHH, Y Pe3Y/IbTaTi AKOI BiH CTBOPIOIOTh
HOBe [y1s1 cebe 3HAHHL.

OxpiM TpagMUiHUX 3ac00i8 HABUAHHS Teo-
MeTpil — MipPyYHMKIB, KPECHAPCHKUX iHCTPyMEH-
TiB, HAOYHMUX ITOCIOHUKIB TOLIO, nepen6a‘1aeTbc3
BUKOPYCTaHHA IporpaMmHoro komiiekcy GeoGebra.
Illupoka QyHKUioOHaNbHICTD Iii€i mporpamu pae
3MOIy 3aCTOCOBYBaTu 1i fAK IIiJi 4ac 3aHATb, TaK
i B mo3aypouHill [iAnbHOCTI. 3aBJAKM IPOCTOMY
i iHTyiTMBHOMY iHTepeiicy mpaiioBary 3 Iporpa-
MOI0 Jiye 3py4Ho (puc. 2).

Bukopucranua GeoGebra pae 3mory mBupxo
CTBOPIOBATYM i JEMOHCTPYBAaTM iHTE€PAKTUBHI Kpec-
JIeHHS, KOPUCTYBATHUCSl BEMVKUM 3i0paHHAM yxe
CTBOPEHUX pecypciB; 3abesnedye ypoku HeoOXi/jHOIO
KiJIbKiCTb HaOYHOTI'O MaTepiany; NPUPOAHUM YMHOM
PpO3LIMPIOE MOXK/IMBOCTI BUKOPUCTAaHHA iIHTEPAKTUB-
HOI JIOIIKY B HaBYa/IbHOMY IIPOLeCi; MiIBUIIYE TIPO-
LYKTUBHICTb i e(eKTUBHICTb HaBYaJIbHUX 3aHATD;
CTUMYIIIOE iHTepec Y4YHIiB [0 NpemMeTa i Ipolecy
HaBYaHHA B3araji; CIIOHYKa€ Y4HIB [0 BUBYEHHA
HOBOrO y cepi iHpOpMaLiliHNX TeXHOIOTIM, CIpusie
dopmysannio IKT-HaBUYOK.

BusHaueHHs pesyIbTaTMBHOCTI TexHONOrIl dop-
MyBaHHS HaBU4YOK XXI cT. B yuHiB BifbyBaerbcs
Ha III emani. 15 cknajjoBa nepenbadae KOHTPOIIb,
aHa/li3 Ta KOPEKII0 eKCIIepMMEHTAbHOI poOoTH

JI OTpPMMAaHUX pe3ynbTaTiB. BogHo4yac KOHTPONbHI
3ax0[M MEPeCifyTh i HaBYa/JIbHY METY, AKa JOCA-
ra€Tbcsl 4epe3 IPYHOBY I iHpuBifyampHy pediiex-
ciro (ananis, KPUTHKY, CaMOaHaJli3, caMOKpMTI/IKy).
OO6roBopeHHsI pO3B’sI3yBaHHA 3afjad Ha IHOOY[OBY
poOUTb MOXIIMBOIO TaKy pediekciio, OCKiMbKM ix
MO)XHa PO3B’s3yBaT He OfHUM cIlocobom. Y mpari
Actpsi6 O.M. (Actpss6 O.M., 1968, c. 192-195),
HAIPUKJ/IAJ], OIICAHO 7 CII0CO0iB IPOBefeHHs 3 JaHOI
TOYKM 11032 KOJIOM Ci4HOI TaK, 1100 30BHilIHA i1 yac-
TUHA JOPiBHIOBa/Ia BHYTPIlIIHIII), a TOMY € 6/1arogat-
HMIL IPYHT JU/I OOTOBOPEHH.

Ilepedbauysanuii pesynvmam TeXHONOTII 36ira-
€TbCsA 3 BU3HAYEHOIO 11 METOIO.

PesyrpraT;i megarorivyHOro eKCIepHMMEHTY.
Tonosna me3a, AKy My I'PyHTOBHO BUBYaJIN Ta Iepe-
Bipsi/n, IONIATaNA B TOMY, LII0 PO3B’A3YBaHHA 3a/a4
Ha T00YI0BY ITO3UTUBHO BIIVBA€E HA PO3BUTOK KPU-
TUYHOTO MUC/IEHHA — Ko4oBoi HaBm4yky XXI cT.
ITe symoBuIO BMOIp IefaroriqvHOro eKCIepUMEHTY
SIK OCHOBHOTO METOAly BOCTiIKeHH:A. EneMeHT pos-
po6yeHOI TeXHONOril y BUMIALL (aKy/IbTaTMBHOTO
Kypcy «leomerpuuni nobygosu» (obcar — 30 rog,.)
mas 8 k1. anpo6oBanuit mpotsirom 2015-2016 H. p.
y ko Ne 306 m. Kuesa. 3asHaueHnit Kypc Bubpamm
18 yuHiB (excmepMMeHTaNbHa rpyma), 12 i3 sakmx
(67 %) manu 3a mifcyMKaMy HaBYaHHA B 7 KL Bo0Opi
M BigMiHHI oIjiHkM 3 MateMmaTukyu. OmHOYACHO
Oy10 BUAiEHO TpPylmy BOCBMUKIACHUKIB (KOH-
TPOJIbHA TPYyIa), sKi He Bubpanu $akyIbTaTUBHOTO
Kypcy «leomeTpuuni nmobymosu», ane 3a IifcyMm-
KaMy 7 KJI. MajJy NpUONIN3HO TaKUil XKe pe3ynbrar
3 MaTeMaTUKM, AK y4YHi €KCIIePMMEHTA/JIbHOI IPyNy
(i3 24 oci6 — 15, ab6o 63 %). 3a migcymkamu 2015-

®aian MNpaeka Bua HanawTysaHHA [HCTpymeHTH BikHo Jonomora

A~

K] A7 B OO &N e

Puc. 2. Tnrepdeiic nporpamuoro komiuiekcy GeoGebra
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2016 H. p. AKiCHMII TOKa3HMK YCIIIIHOCTI KOH-
TPONbHOI TPYIM 3alMIIMBCA Ha TOMY X piBHI,
a B eKCIIEPMMEHTA/IbHIl IPYI BiH CYyTTEBO 3pic —
6 y4HiB moOMmmMIM CBili pesympraT 3 anrebpu
i1l — 3 reoMerpii.

3 MeToOI0 HinTBep/KeHH: (ab0 CIIPOCTYBaHHS)
eeKTUBHOCTI po3pobieHol HaMM MefaroriyHol Tex-
Hoorii y BepecHi 2016 p. mpoBefieHO TeCTyBaHHA Ha
BJM3HAY€HHs PiBHA KPUTUYHOIO MUCIEHHS B €KCIle-
PVIMEHTaNbHI Ta KOHTPOJbHIN Ipymnax (Temep yxe
[eB’ ATMKTAaCHMKIB). [lo TeCTyBaHHS MM [OMy4IMIIN
me Ttperio rpyny (13 ocib) — meplIIOKypCHMKIB
CIIellia/IbHOCTell «MaTeMaTKa» Ta «iHdopMmaTuka»
Kuiscbkoro yHiBepcuteTy imeHi bopuca IpiHuenka
(yci Bonm cxnagamu 3HO 3 MaTeMaTyuky; cepemHii
6an ceprudikara — 162,3, HartHwKInin — 128, Haii-
BuIuii — 184).

Tect (3ammranHsa 1 3aBEaHHA MiaTHOCTUY-
HOTO TE€CTy [d BM3HAYEHHSA PiBHA KPUTUYHOTO
mucienHs, 2016) mictuB 20 3aBfaHb, Iepili Tpu
3 AKUX — 3aBJaHHA aflalITOBAHOIO TeCTYy KPUTUY-
Horo mucnenus JI. Crapki (Jlyuenko E.JI., 2014).
3a3HauMMo, IO MaTeMAaTUYHUII 3MIiCT Manu nuire
5 3aBfaHb Ta 3amNUTaHb TeCTy, i 106 BigmoBicTH
Ha HUX JOCTaTHbO OYJIO 3HaHb 3 MaTeMaTUKU Ha
3arajIbHOKY/IbTYPHOMY DPiBHI Ta BMiHHA KPUTUYHO
MycIuTH. [l OLiHIOBaHHA MM BMOpanm Taki Bak-
NVBi, Ha HAII MOIJAM, Kputepii: 1) iHpopmariiina
HACHYEHICTb — 3HAHHA OOOB'A3KOBMX IPOCTUX
¢axriB: Teopema Ilidparopa, cyma KyTiB TpUKYT-
HUKa, GOPMYIN CKOPOYEHOIO MHOXEHH:, TayMa-
YeHHs C/IiB ToIo (3aBmaHHA 5, 9, 20); 2) 3HaTHICTH
IO aHajmidy — YyMiHHA JOCHIKyBaTu IpoOieMy
LIAXOM BUJI/IEHHA Ta BUBYEHHSA OKPEMUX 4aCTUH
o6’exTa mocmipkenHs (3aBganus 1, 2, 3); 3) yMiHHA
JIOTIYHO MUCAUTU — MipKyBaTH, JOTPUMYIOYNUCH
MpaBMI i 3aKOHIB /IOTiKM, POOMUTM I OLIIHIOBATU
noriunHi ymoBuBopu (3aBpaHHA 12, 18); 4) 3pat-
HIiCTh /IO aHAJIOTi/l — CHPOMOXKHICTh 3aCTOCYBaTy
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B KOHTpPOAbHA rpyna

10

M [Meplmii Kypc

Toil uy iHmui ¢akr (mpaBuo, GpopmMyny) y HOBIi
4y popManbHO BigMiHHINM cuTyanii (3aBpaHHA 7,
10, 16, 19); 5) 3garHicTh po3misHaBaTK MPOTUPIYYA
Ta HEJNOCTATHIO YU HAJJIMIIKOBY apTyMEeHTallilo,
HecyTTeBi faHi (3aBHaHHA 6, 13); 6) 3gaTHicTD yno-
PSKOBYBATH, IPyIyBary, KaacugpikyBaTu o0’ eKTn
3a IeBHOKW 03HaKow (15, 17); 7) ymiHHA BUKOpU-
cTOBYBaTu 3acobu HaouHOcTi (rpadikm, Tabmumi,
Hiarpamu, pMCYHKM) Ijid imocTpalii, inteprperanii,
aprymMeHTauii (3aBgaHHs 4, 14); 8) yMIHHA cTaBUTU
3anuTaHHsA (3aBgaHHsA 8, 11).

IlopiBHANbHMIT aHaMi3 OTPUMAHMX Ppe3y/bTa-
TiB npepcTaBaeHuil ricrorpamoro (puc. 3), Ha AKii
6auyMo, mo Ha 19 i3 20 3anuTaHb TECTy Y4YHi eKc-
IIEPVMEHTA/IPHOTO K/IACy BifTIOBi/IM 3HAYHO Kpalje
He JIMIIE 3a CBOIX OTHOJMITKIB 3 KOHTPOIBHOTO KJ/IACy,
a i1 3a CTY/IEHTiB-NIEPUIOKYPCHUKIB, /I AKUX Mare-
MaTKKa — mpodiabHa JUCHATIIIHA.

3HaKOBMMU € 3aBIaHHA 7 Ta 10 (mepiire BUKOHAIIN
nuie 3 crypeHTH (i3 13) 1 OAMH y4eHb KOHTPOIBLHOTO
KJIacy, a Jjpyre He BMKOHAB JKOJ€H CTYJEHT i XOJeH
y4eHb KOHTPOJIBHOTO KJacy), sAKi Iepenbadamm
Jile TeOMEeTPUYHY iMI0CTpalliio ABOX HAMIPOCTi-
IIMX aHATITUYHUX CHiBBifHOLIeHb (mpuuoMy dop-
MajibHe 3HaHHA IMX CHiBBiJHOIIEHb IPOJEMOH-
cTpyBa/t oOujBi 3asHayeHi rpymu, Bifnoimaroun
Ha 3anuTaHHA 5 Ta 9). Ie cBiguuTsb 1po Te, 1110 3MicT
BUY4yBaHOTO HE OCMMCIIOETCA KPUTUYHO, HifAK He
IIOB’A3YETbCSI 13 SKUTTEBOKI IPAKTMKOIO, a IHCTPY-
MEHTOM [I/I1 OTPMMaHH:A 3HaHb € He KpUTUYHE MIC-
JICHH, @ 3a3yOPIOBAaHHSL.

Hapssuyaiino Husbki (abo 71 HY/IbOBi) pesynb-
TaTy BifiTIOBifell LMX ABOX TPYNl HAa MUTaHHA 6, 13,
19 cBifyaTh PO HECIIPOMOXKHICTh 3PO3YMiTH HpPO-
4YyTaHe, DPO3Mi3HATM NPOTHUPIYYA, JIETKOBIpHICTH
(saBmaHHA 6 i 13 fewjo mMpoBOKaliiiHi), HEBMiHHSA
IIPOBECTY IIOC/Ii/JOBHI JIOTiYHI MipKyBaHHA.

bararoxpurepianbHa OLjiHKA PiBHS KPUTUYHOIO
MICTIeHHsI IIPOBeieHa Memooamu meopii Heuimxux
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B EkCcnepyMmeHTanbHa rpyna

Puc. 3. PesynbTaTyi TECTYBaHHSA B PO3pi3i 3alIMTaHb TeCTy
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Puc. 4. Tepmu ninrsicTiyuHoi smMiHHOI « KpUTIHYHE MUCTIEHHA»

MHOMUH 1 BifoOpaXkeHa 3a OIIOMOTO0 T€PMIiB JIiHT-
BicTnuHOI 3MiHHOI «Kpntnune mucnenss» (puc. 4).

Mu BMSHaUMIM ITUATh PiBHIB (Tak 3BaHUX Tep-
MiB) KPUTMYHOTO MUCTEHHs: E, — T04aTKOBuMiA,
E2 — HU3BKUIA, E3 — CepefHilL, E4 — IOCTaTHI, E5 —
BJMICOKMIA i 3ajja/in TepMIU Y BUITIAL] TpalelieBUTHNIX
¢dyHKLi HanexxHoCTi YeTBipkamu yucen (a; b; ¢; d):
E, = (0; 0; 0,15; 0,25); E, = (0,15; 0,25; 0,35; 0,45);
E, = (0,35; 0,45; 0,55; 0,65); E, = (0,55; 0,65; 0,75; 0,85);
E, = (0,75; 0,85; 1; 1). Iligpaxynox koedinientin
cpOPMOBAHOCTI KPUTUYHOTO MUC/IEHHS [I0KA3aB, 10
I KOHTPOJIBHOIL IPyIN BiH cTaHOBUTD 0,35 i € HU3b-
KuM (HanexuTb Tepmy E)); Ad Tpynm CTyfIeHTiB —
0,55, o BifNOBijae cepefHLOMY piBHIO (Ha/leXUTb
tepmy E,), a mnsa excrepumenTanbHoi rpynu — 0,8
i HameXXuTh B OffHAKOBil Mipi (3 moxasHukom 0,5)
no E, (moctarwiii pisenb) Ta E, (BUCOKMIt piBeHb).
Orxe, piBeHb KPUTUYHOTO MUC/IEHHSA B Y4HIB €KCIle-
PUMEHTA/IHOI I'PYNM MO>XHA XapaKTEpU3YyBaTH, AK
«OI/IbII HIXK JOCTATHII».

OKEPENA

BucHoBku. TakyM YMHOM, HaMu po3poOIeHO
Ta eKCIIEPUMMEHTA/IbHO IIePEBIPEHO IENATOrIYHY TeX-
Hosorito popmyBaHH:A B y4uHiB HaBU40K XXI CT. mpn
pO3B’A3yBaHHI reOMeTPUYHMX 3ajad Ha HOOYHOBY.
Peaisaniro Texsosorii 371iJiCHeHO MO€ETAIIHO: I[i/IbO-
Buit eranm (MICTUTB MeTy, MeTO[OJIOTIYHI 3acaju,
IPUHLUIN, HIIaTHOCTUKY); 3MICTOBO-IpOLeCyab-
HUIT eTall (YIpoBajpKeHH: 3MiCTY, (OpM Ta MeTOfiB,
3aco0iB HaBYaHHA); KOHTPOJIBHO-OLHIOBAIbHMUIT
eTamn (IepeBipka OTpMMaHMX pe3y/brariB). AHaii3
PpEe3Y/IbTaTiB MOCHIP)KEHHA MAaTeMaTUYHUMI METO-
JaMy BUABVB IO3UTUBHY JOUHAMIiKy 3MiH B Y4YHiB
€KCIIePVMEHTA/IbHOL TPYIM, L0 HAN0 3MOTY LiTH
BIUICHOBKY IIPO e(peKTUBHICTb YIIPOBaJKeHOI Iefiaro-
TiYHOI TEXHOJIOTII.

Ilepcnexmueu nodanvuiux Oocnioienv BOada-
€MO B pO3po0/ieHH] IefarorivHoi cucreMu Gopmy-
BaHHA B y4HiB HaBM4YOK XXI CT. y polieci BUB4EHHA
MaTEMaTUKIA.
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Acmadgeeea M.M., lMpowkuH B.B., PadyeHko C.C

NEAATOrMYECKAA TEXHOJIOTMA ®OPMUPOBAHMA Y YHALLUXCA HABbIKOB XXI BEKA
MPU PELLEHUU TEOMETPUYECKUX 3AAAY HA NOCTPOEHUE

B cmamee 0okasaHo, Ymo hopmuposaHue y ydawuxca Hagolkos XXI eeka, 8 HacmHocmu ux 2/1a8H020 cocmas-
J1AI0We20, — Kpumu4ecKo20 MbllWJ/IeHUS, MOXem 0CywecmsiambsCa ¢ NOMOWbIO MexXHOI02U4ecKko20 Nooxood
Kak 8edyuje2o HanpasnaeHus cospeMeHH020 Hay4Ho20 No03HaHusA. OmmeyeHo, Ymo 2eoMmempuyeckue 3a0aqu
Ha nocmpoeHue mMo2ym CJIyXumb 3(PekmusHeiM UHCMpyMeHmapuem 018 pOPpMUPOBAHUA KavecmeeH-
HO20 MblWeHUA U Opyaux 8axHbix Haselkos XXI 8.. BelbpaH aneopumm co30aHua mexHosa02uu hopmuposad-
Hus y yyauuxca Hagbikos XXI 8. 8 npouecce pelweHus 2eoMmempuyeckux 3a0aq Ha hocmpoeHue: onpeodesieHue
yesnu, 3a0ay, Memooos1I02udecKUx OCHO8, NPUHUUNO8 MEXHO02Ul; MOOeIUpo8aHUe COOepXaHus, (opm,
Memodos u cpedcmea hopmuposaHus Hagvikos XXI 8.; OUAZHOCMUKA KOHEYHO20 YPOBHSA ChOPpMUPOBAHHOCMU
uccnedyemozo heHoMeHa. Peanuzayusa 8el0eieHHbIX COCMAsnaWux ocywecmassieHa nosmanHo: yenesol
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(coO0epxum yenb, Memooosi02u4eckue 0OCHOBbI, NPUHYUNbI, BUAZHOCMUKY); COOepXXamesibHO-NPoyeccyaslbHbll
(8HeOpeHue coOepxaHus, popm u Memo0oos, cpedcma 0byyeHUs); KOHMPOJIbHO-OUeHOYHbIU (NposepKa Nosy-
YeHHebIX pe3ysibmamos). MHo2oKkpumepuanbHAA OUeHKA ypoBHA KpUMmUYeCcKo20 MbluwisieHuUs nposedeHa Memo-
0amu meopuu HeyemKux MHOXecma U npedcmassieHa ¢ NOMOWbIO MepmMo8 JTUH28UCMuUYeckol nepemeHHOU
«Kpumuyeckoe MbilieHuUe».

Knioueevie cnosa: zeomempus, 3a0a4u Ha nocmpoeHue, Hasvlku XXI 6exa, nedazoauyeckas mexHoso2us,
yyaujuecs, popmuposaHue.

Mariia Astafieva, Volodymyr Proshkin, Serhii Radchenko

PEDAGOGICAL TECHNOLOGY OF FORMATION OF 21t CENTURY SKILLS OF MODERN PUPILS
BY MEANS OF GEOMETRICAL CONSTRUCTION TASKS

In this article it is proved that formation of skills of 21 century, in particular, their key component — critical
thinking, can be carried out by means of technological approach as the leading direction of the modern scientific
knowledge. The analysis of actual practice, which testifies of extremely low level of critical thinking formation
of the majority of schools graduates, is submitted. It is found out that there is an urgent need, a public request
for the pedagogical technologies aimed at the development of critical thinking of pupils. It is noted that
geometrical construction tasks can serve as efficient tools of qualitative thinking and other important skills of the
21 century.

The algorithm of technology development of 21% century skills formation through geometrical construction
tasks solution is selected. The algorithm consists of the following stages: definition of the purposes, tasks,
methodological bases, principles of the technology; modeling of contents, forms, methods and means of 21
century skills formation; diagnostics of final level of formation of the studied phenomenon.

Realization of the specified components is implemented gradually: objective stage (contains the purpose,
methodological bases, the principles and diagnostics); procedural stage (introduction of contents, forms
and methods, tutorials); monitoring stage (monitoring of the received results). The element of the developed
technology, in the form of the facultative course «Geometrical Constructions» (hour amount — 30 hours) for the
8" grade, is approved during 2015-2016 at school No. 306 in Kyiv.

Multicriteria assessment of critical thinking level is carried out by methods of the fuzzy-set theory and reflected
by means of terms of the linguistic variable «Critical Thinking».

Key words: geometry, construction tasks, skills of 21 century, pedagogical technology, pupils, formation.
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