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3APYBIXXHUI AOCBIA METOAUYHOI MIATOTOBKU BUMTENIB MATEMATUKK

AHOTALIA

Ha ocHosi onucaHozo 3apybixcHo20 0ocesidy nposedeHO aHani3 w000 3abe3neyeHHA yMo8 AKICHOI Mi020mosKu g4umesnsa MamemamuKu 8
cucmemi ocsimu 3apybirHux KpaiH. OKpemo npudineHo ysazy MiHHaPOOHUM OOCNIOHEHHAM 8 2as1y3i HABYAHHA MA BUKAAOAHHSA
mamemamuku: TEDS-M, TEDS-FU ma COACTIV.

DopmynioeaHHa npobaemu. [TuMaHHA AKOCMI 0C8iMuU, 30Kpema MameMamuyYHoi, € aKMyanbHUM y 8cbomy ceimi. Haykosyi Hamazaromecsa
damu 8i0nosidb Ha NUMAHHA: K MOXHA 800CKOHAAUMU NMPOYEC HABYAHHA MamemMamuKu? Ak nidsuwumu pieeHo Memoou4Hoi
nidzomosku s4yumenia? Ak nokpawumu 8id6ip ma ympumaHHA e4umenia?

Mamepianu i memodu. Y rnpoueci 00CniOHeHHA BUKOPUCMOBYBA/UCL QHAAI3, Y302a7AbHEHHA, Kadcugikayis, cucmemamusayias ma
y3a2anbHeHHsA 0ocgidy 3apybincHUX HayKosuie 017 8udineHHA OCHOBHUX HAMPAMI8 800CKOHAMAEHHA MemoOuYHOI nid2omosKu
8yumena Mamemamuku 8 YKpaiHi.

Pe3ynabmamu. Y cmammi akuyeHmosaHo yeazy Ha pe3ysnbmamu MixHapoOHuUx 00caionceHb. 30kpema, 0ocnionceHHs TEDS-M cnpamosaHe Ha
sus4eHHA npogeciliHoi KomnemeHmHocmi MalibymHix y4umesnie mamemamuku wiaaxom 36opy npogpeciliHux 3HaHb ma
2HOCE0s102i4HUX NepeKoHaHb; docniorceHHs TEDS-FU aHanisye s4umesnbcbKuli po38umok y nepuli poku pobomu;, y 00CaioneHHi
COACTIV po3aasHymo npogpeciliHy KomnemeHmHicmes 84umesiie MamemMamuku ma ii 8MaAu8 Ha HABYAHHA MA yCriwHIiCMb y4His.
3’AcosaHo, W0 cucmema nNi020mMOBKU 84UMENA MAMEMAMUKU 8 YKpaiHi xapakmepu3yemsca HU3KO npobnem, ceped AKUX €
cninbHi meHOeHuil, wo npocniokosytomeca y 6azambox KpaiHax ceimy: Hu3bKuli pieeHb abimypieHmis; ¢opmasnbHe
3ab6e3neveHHs AKocmi npogeciliHux npo2pam nid2omosKu 84umesns MamemMamuKu; He3HaYHa MomnyAapHicmMe npogecii syumens
ceped Mon00i.

BucHosKu. Y pesynbmami sus4eHoz20 00cg8i0y, HeMae 0O0HO3HAYHOI 8i0N08iIdi w000 ymos 3abe3neyeHHA AKICHOI Mid2omosKu e4yumens
mMamemamuKu. Beaxaemo, wo eaxcaugo: noainuysamu 3micm 0C8imHix Mpo2pam nid2omoeKu s4umesns Mamemamuku ma
0C8IMHIX Mpoepam nidsUWEeHHA Keanigikauii syumens mamemamuku; 800CKOHAA8AMU (opmMU Ni020MOBKU 84umens
MAMeMamuKu; Haaa200Xy8amu Crienpayto Mix< 8UKnada4yamu nedazo2iyHuUX yHisepcumemie ma npayroYuMu 84Uumenamu;
po3pobumu ocgimHi npoepamu nMid2omosKu mpeHepie 078 HABYAHHA 8YUMENI8 MAMEMAMUKU HOB0I YKPAIHCLKOI WKOAU;
cnpusmu nid8uweHHIo npecmuicHocmi npogecii syumens e YKkpaiHi.

K/IKOYOBI C/IOBA: memodu4Ha KomrnemeHmMHicmes 84yumesns mamemamuKu, npogeciliHa KomnemeHmHicmes gyumens Mamemamuku,
AKicmb Memodu4YHOI Nid20MOoBKU 84UMens Mamemamuku.

BCTYN

MocraHoBKa npobaemu. MpoTarom 6araTbox POKiB y NeAarorivyHii cnibHOTi 06roBOPIOETLCA NUTAHHA AKICHOT NiATOTOBKM
BYUMTENIB MATEMATUKMN Ta MUTAHHA TEXHOOTT OUiHIOBAHHA NpodeciiHMX KomneTeHTHOCTeW BuuTenis. Y 2019 poui B pamKax
NiIOTHOrO MPOEKTY 3anpoBaAyKeHO cepTMdiKaLilo NeAaroriYHOro NpaLiBHUKA, AKa CKAAJAETbCA 3 TPbOX BUAIB OLHIOBaHHA:
eKCMNepTHe OLiHIOBaHHA NPOodecinHNX KOMMETEHTHOCTEN YYaCHUKIB cepTudiKauii WaaXoM BMBYEHHSA MPAKTUYHOIO A0CBiAYy iX
pob0TH; CAMOOLLIHIOBAHHA yYacHMKOM cepTudiKaL,ii BacHOI neaaroriYHoi MalcTepHOCTI; OUiHIOBaHHA $GaxoBMX 3HAHb Ta YMiHb
YYaCHUKIB cepTUdiKaLii WAAXOM iX HE3ANEKHOro TecTyBaHHA (YKpaiHCbKMIA LEHTP OLiHIOBAHHA AKOCTI OCBiTM). 3p03ymino, Lo
YaCTMHY PpaxoBMX 3HAHb | BMiHb BUMTENi 30,00yAyTb B pe3ynbTaTi npodecinHoi AiANbHOCTI Y WKOJi, NpOoTe 3HAaYHY iX YaCTUHY MatloTb
3806yTM y negarorivHomy 3BO. BBarKaemo, WO 3MiCT OLiHIOBAHHA NPOECiiHUX KOMMETEHTHOCTEN BYMTENIB MATEMATUKM MAE
6yTH TiICHO NOB’A3aHMM i3 3MICTOM OCBITHbOI MPOrPamM NiAroTOBKM BUNTENA MaTEMATUKM.

AHani3 akTyanbHUX AOCAIAMKEHb. Y CYy4YacHMX YKPAIHCbKMX Ta MidKHAPOAHMX NybAiKauiax WoAO MigroTOBKM BUMTENSA
MaTEeMATUKW, BUCBITAIOIOTLCA MUTAHHA 3MICTY 3HAHb i BMiHb BUMTENIB Ta 3MICTY i CTPYKTYpU iX npodeciiiHoro po3suTky; mogeni
PO3BUTKY NPOGECINHNX, METOANYHMX KOMMETEHTHOCTEW BYUMTENIB MaTeMaTUKMW; PO3BUTKY NpOodecinHMX iaeHTUYHOCTeN
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ManByYTHIX yuMTenisB MaTemaTuKuK; NesaroriYyHoro AoCBiAy Ta BMIMBY MOro Ha PO3BMTOK MAMCTEPHOCTI BUMTENIB MaTEMATUKK;
BMKOPWCTAHHSA Pi3HUX TEXHO/IOTMYHMX MPUCTPOIB Ta pecypciB y NiAroToBLi MakbyTHIX yunTenis matemaTuku Towo. MpoTtarom
OCTaHHbOTO AECATUANITTA 3apybiXKHI HayKOBLi 30cepeann CBOT AOCNIAXKEHHSA B HACTYMHMUX HAaNpAMaXx: 3HaHHA BUNTENA; TEXHOOTII,
iHCTPYMEHTM Ta pecypcu y NigrotosL,i BunTensn; npodeciiiHa igeHTUYHICTb BUMTENIB; A0CBig poboTu (Strutchens, 2016).

ABTOpM cTaTTi «[OTOYHI JOCAIAKEHHA 3HAHb MaNBYTHIX BUMTENiIB MaTEMATUKM OCHOBHOI WKoau» (Potari & Ponte, 2016)
npoBesv aHani3 59 npaup y AKMX NigHiManocb NMTaHHA GOPMYBaHHA 3MICTY OCBITM MalbyTHIX yYMTeNiB MaTeMaTUKK, 30Kpema,
Npo 3MICT i 06cAr 3HaHb MabyTHIX BUNTENiIB MaTeMaTUKWN, TEOPETUYHI Ta METOAOJIOFYHI NepcneKkTMBM, B3AaEMO3B'A30K MiX
3HAHHAMW BUMTENIB, NeAAroriyHo MPAKTUKOK Ta HAaBYAHHAM Y4HIB, @ TaKOX MPOLEC PO3BMTKY 3HaHb MaWbyTHIX yuntenis y
nporpamax negaroriyHoi ocBiTM. ABTOPamMM 3a3HayeHo, L0 WMPOKOMACLITAOHI HaLioHaNbHI Ta MiXXHAPOAHI AOCAIOKEHHS,
NPUCBAYEHI 3HAaHHAM MaMBYTHIX BYMTENIB HE MOXYTb OZAHO3HAYHO BU3HAYUTU HeobXigHUI obCAr Ta CniBBiAHOLWEHHS MiXK
MaTEMATUYHUMM 3HAHHAMM, 3HAHHAMM 3 AMAAKTUKM MAaTEMATUKK Ta NeSaroriYyHUMM i NpodecinHMMM 3HAHHAMU.

JocniaxeHHA BNAMBY NeparoridyHol NpakTMKM Ha GOpMyBaHHA 3HaHb MaMBYTHIX BUMTENIB MaTemMaTUKM Yy nporpamax
neparoriyHol OCBITK, CBigYaTb NPO Te, L0 AKTUBHE 3a/ly4YeHHA MaWbyTHIX BUMTENIB 4O NiArOTOBKM YPOKiB, 0B6roBOpeHHs i3
NPaLIYMMMN BYMTENAMM Ta BUKNAZA4aMM YHIBEPCUTETIB 3MiCTy, popMm, TEXHOOTIN ANs ManbyTHLOrO YPOKY MO3UTUBHO BNIMBAE
Ha MOTMBALO BMBYEHHA MAWOYTHIMM BUYUTENAMM MATEMATUKM AK MATEMATUUHUX AWUCLUMMAIH TaK i METOAMKM HaBYaHHA
MaTemMaTuKn. Kpim dpopmyBaHHA 3HaHb Yy MaMBYTHIX BUMTENIB, aKTYalbHUM € NMUTAHHA PO3BUTKY KOMNETEHTHOCTEM, 30Kpema
NPONOHYIOTLCA PO3PO6KM AK Le MOXKe BigdyBaTUCA B KOHKPETHUX Kypcax Y KOHTEKCTi yHiBepcuteTy. OcobimBy yBary 3sepTaioTb
HaykoBL,i (Potari, 2019) Ha posib NeaaroriyHoi NpPaKTUKKM y npoueci GopmyBaHHA NPOPECiiHNUX KOMNETEHTHOCTEN MalbBYTHIX
BUUTE/NIB MaTEMATUKW.

Y cratTi «TexHonorii NiAroToBKM ManbyTHboro BuuTena matematuku» (Huang & Zbiek, 2016) Ha ocHoBi aHanisy
METOAMYHUX CcTaTell 3p06JeHO BWMCHOBKM, LWO: BUMKOPUCTAHHA TEXHOMONiM Yy Mpoueci NiaAroToBKM MaNWbyTHbOro BUYUTENS
MaTEMaATUKN MOXKE MOKPALUTU PO3YMIHHA CTYAEeHTaMM MNPEeAMETHUX 3HAaHb Ta PO3BUHYTU iX MO3UTUBHE CTaB/IEHHA 40
BMKOPWUCTAHHA TEXHO/IOFIN Ha BNACHWUX YpPOKax; BMNPOBAAMKEHHA Cy4aCHWX TEXHONOTiM Ta BiAeo-KelcCiB y npoueci BUBYEHHA
METOAMYHMX Ta MATEMATUYHUX AWUCLUMMNIH, MOXe CMPUATU PO3BUTKY BNACHUX METOAMYHMX Ta NefaroriyHuX 3HaHb ManbyTHixX
BUMTENIB MaTEMATUKN; ePeKTUBHICTb BUKOPUCTAHHA CY4aCHUX TEXHOIOTIN Y GOPMYBaHHI i PO3BUTKY KOMMNETEHTHOCTEN YYHIB He
obrpyHTOBaHa.

Haykosuj i3 CnosauunHu (Huberidkova, Semanisinova & Sveda, 2017) ginAaTbca AOCBIAOM OpraHisaLii i npoBeaeHHA
NifiCYMKOBOTrO AEep’KaBHOr0 €K3aMeHy i3 BAOCKOHA/NIeHOro Kypcy AMAAKTMKM maTemMaTuku. Bci ui acnektu gocnigKyoTbes
HayKOBLAMM, SIK NPABUIO OKPEMO, BKKOYAOUM TepuTopianbHy Ta/abo HauioHanbHy cneundiky. Takox npobaemun edpeKkTUBHOI
NiArOTOBKM BUYMTENA MATEMATMKM BMBYAKOTBCA HAYKOBLSAMW KOMMNAEKCHO, O6’€AHYIOUMCb Yy BEAUKI MiKHApOAHI rpynu.
CnocTepexeHHA | AOCNiAXEHHA NpoueciB HaBYaHHA MaTeMaTUKKM, eKCNepMMEHT Ta y3ara/JibHeHHA W Oonuc pesy/bTaTiB
LOCNIAXKEHHS | eKCnepuMeHTy, Ta BMPOBaAKEHHA iX Y MPAKTUYHY AiANbHICTb HAaBYA/NIbHUX 3aKNALiB XapaKTepHi gns 6araTbox
€BpoONencbKMx KpaiH. B Itanii, ®paHuii, HinepnaHgax Ta 8 HimeuumHi TpaamuiniHO NPOBOAATLCA EKCMepUMEHTasbHI Ta ONUCOBI
[OCNIAKEHHN 3 MeTolo po3pobKM Teopii, if BNpoBagKeHHA Ta intocTpalii icHytouoi Teopii. LLlo aABa poku EBponelicbKke TOBapMCTBO
3 pocnigyKeHb matemaTmyHoi ocsit (ERME) npoBoguTb KoHpepeHuito CERME, ronoBHO METOH AKOI € CNPUAHHA KOMYHiKaUii,
CniBpobITHUUTBY Ta chiBnpali B AOCAIAXKEHHAX MATEMATUYHOI OcBiTM B EBponi. OCHOBHa MeTa LMX KOHpepeHuin — binbwe
Oi3HATMCA NPO AOCNIAMKEHHA, a TaKOX MPO AOCAIAHMUBLKI rPynu Ta HayKOBi iHTepecu B Pi3HMX €EBPOMENCbKUX KpaiHax Ta
336e3neunT MOXKAMBOCTI ANA CniBNpaLi B AOCNIAHMLBKUX chepax Ta ANA MiKEBPONENCbKOT cniBnpali miXK AoCAigHUMKaMK B
CNiNbHUX A0CNifHULUBKMX NpoeKTax (CaiT ERME). Y mexax CERME npaLotoTb HayKOBLi B ranysi MeTOAMKN HaBYaHHA MaTeMATUKM
06’eaHaHi y noHag 20 pisHMX TeEMATUYHUX rpyn. HaBYanbHO-MeTOAMYHA AiA/IbHICTb Y ANAAKTULI MaTEMATUKN MOXKE BKAHOYATU
pO3p0bKy 3aBAaHb, MPOEKTM YPOKIB, PO3POOKY 3MICTY HaBYaHHSA, NiAPYYHMKIB, HABYANIbHMX NAAHIB, MaTepianis ANa OUiHIOBaHHA
abo HaBYanbHMX Nporpam, wo 6asytoTbca Ha IKT. Lii po3pobKku HanpasaeHi AK gna BUMTENiB MaTEMATUKKM TaK i ANA BUKNALAuiB
METOAMKM HAaBYaHHA MaTeMaTUKM.

TaKNMM YNHOM, MOXKHA CTBEPAKYBATU L0 HABYA/IbHO-METOANYHA AiANbHICTb € TOYKOIO 3yCTPiYi TeOpii Ta NPaKTUKK, Yepes
AKY BOHW BMN/IMBAlOTb OAMH Ha OAHOMO B3aEMHO. BenunKa KifbKiCTb HAayKOBLB NPOBOANAM AOCAIAMKEHHA WOAO BUMIPIOBAHHA
AKOCTI MaTemMaTU4HOI OCBiTW. 3acnyroByloTb yBaru, Ha Hawy AyMKY, AOCUTb Baromi AOCAiIAXEHHA B raay3i HaBYaHHA Ta
BMKMagaHHA matemaTtukun nposegeHi NCTM, pocnigxernHa TEDS-M ta TEDS-FU, gocnigskeHHA rpynu HimeLbKMX HayKOBLiB 3a
CNPUAHHA IHCTUTYTY gocnigkeHb ocBiTM im. Makca MaaHka — COACTIV Ta gocnigKeHHA BUKOHAHI B merkax npoekty OECD’s ITEL.

MeTolo CTaTTi € BMCBIT/IEHHA Pe3ynbTaTiB iIHO3EMHWUX AOCHiIAKEHb B ranysi METOAMKM HaBYaHHA MaTeMaTUKKU WOoA0
ocobaunBocTel NiAroTOBKM BUNTENA MAaTEMATUKU. BaXIMBMM acneKTOM TaKoro aHalisy BBaXKaeEMO BUAINIEHHA OCHOBHUX HAMpPAMIB
ONA BAOCKOHANEHHA METOANYHOI NiArOTOBKM BUMTENA MATEMATUKM.

METOAUN AOCNIAXKEHHA: AHanis, y3aranbHeHHA, cuctemaTm3sauis Npyu onpalboByBaHHI MCMXO0r0-NeAaroriyHoi, MeToaNYHOI
niTepaTypu 3 MeTOto 3'AcyBaHHA CTaHy PO3pOob6aEHOCTI AOCAiAKYBaHOI NPo6aeMn Ta NOPIBHANBHOIO aHani3y PisHWUX Nigxopnis;
Knacudikalia, cuctemMaTvsalia Ta y3arasbHeHHA ANA BUAINEHHA OCHOBHUX HanpAMIB BAOCKOHA/IEHHA METOAMYHOI NiArOTOBKM
BUMTENA MATEMATUKW.

PE3Y/ZIbTATU AOCNIAXEHHA

AHaniz metoguuHux nybnikauin 3apybikHUX gocniaHukis (Hoth, 2016, 2017; Hilligus, 2009; Canrinus, Helms-Lorenz,
Beijaard et al., 2011; Erens&Eichler 2019) nokasye, wo npodeciiiHa KOMNETEHTHICTb BUMTENA MaTEMATUKM BKIIOYAE [1Ba OCHOBHI
KOMMOHEHTU: KOTHITUBHUI Ta MOTUBALLIMHO-NpoLecyanbHUIi. KOrHITUBHA KOMMOHEHTA, YacTO HAayKOBUAMM AndepeHL,itoeTbCA 3a
Shulman, L. (2013) Ha maTemaTWyHi 3HAHHA, METOAMYHI 3HAHHA Ta 3arajbHOMNEAArorivHi 3HaHHA. Kpim npodecitHux 3HaHb
BUNTENIA MAaTEMaTMKM HaYKOBLj OMUCYIOTb BaxK/MBICTb CHOPMOBaAHOI MOTMBALIT Y NpodeciiHiin aianbHocTi BuMTena. baraTto
LOCNIAXKEHb, WO MNPUCBAYEHi NiATOTOBLI BYMTENA MATEMATUKKM, NPOMOHYOTb MoAeni nNpodeciiHoi KOMNETEHTHOCTI BYMTENIB
maTemaTuku (Schwarz & Kaiser, 2019; Baumert & Kunter, 2013; Hoth, 2017).
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PesynbtaTv nepworo macwtabHOro MiHapoLHOro NOPIBHANBHOIO AOCAIAXKEHHA 3 MiArOTOBKM BUYUTENIB MAaTEMATUKM
TEDS-M nig erigoto MixkHapoaHOT acoujiaLii oLiHIOBaHHA OCBITHIX gocAarHeHb (MEA) onmcyBanoca y npauax 6aratbox 40CNIAHUKIB
(Meinck & Rodriguez, 2013; Li, 2012; Tatto et al., 2008). 3micT maTeMaTUYHMX 3HAHb MaNBYTHIX yYUTENIB BUBYEHO 3 KiNIbKICHMX Ta
AKICHUX NepcneKkTuB. Y WnpoKomacwTabHoMy MidkHapoaHoMy gocniaskeHHi TEDS-M (Tatto et al., 2008) 6yno po3rnaHyTo 3micT
3HaHb 3 YOTMPbLOX PO3AiniB (apudmeTnKa, anrebpa i GyHKLIi, reomeTpia i BUMiptOBaHHA, Teopia MMOBIPHOCTEN Ta enemeHTU
CTaTUCTUKM) i B TPbOX KOTHITUBHMX BUMipaXx (3HaHHSA, 3acTocyBaHHsA i MipkyBaHHA) (Dohrmann et al., 2012; Li, 2012). ocnigxeHHn
3MICTY HaB4YaHHA BuYMTENiB 3 MaTtemaTuku TEDS-M y 2008 poui 30cepea)kyBanocs Ha TOMY, AK BYMUTENi FOTOBi BMKNAZatH
MaTeMaTMKy B MOYATKOBMX i cepeaHix WKonax y 17 kpaiHax. OCHOBHi pe3ynbTaTv 6yam onybaikosaHi y 2012 pou,, a BignosigaHa
6a3a OTPMMaHWX Pe3yNbTaTiB € LiHHUM AXKepesoM BTOPUHHOrO aHanisy 3ibpaHux paHux. MpodeciiHi 3HaHHA BuuTeniB
NoYaTKOBOI Ta cepefHbOi OCBITM OLHIOBANNCA 332 AOMOMOrOK aHKET, TeCTYBaHHA Ha 3arasibHi NefarorivyHi 3HaHHA Ta cneuianbHi
3HaHHA.

OcHoBHuMi 3BiT TEDS-M (Tatto et al., 2012) Hagae pe3ynbTaTv NPO KiNlbKa 3MiHHUX, BK/AKOYAOUM 3arasbHi i neaaroriyHi
3HAHHA BYMUTENIB MaTemMaTuKW. LLLo CTOCyeTbCA 3aranbHUX 3HaHb, TO PE3YAbTATU YYACHMKIB Ay»Ke pisHMAucA, 3 6inbw Hixk 200
6anamu pisHULL MiXK HAMBULLMM | HAMHWKYMM cepeaHim 6anom. MainbyTHi BunTeni 3 TalisaHto, CiHranypy, HimeuyunHu Ta NonbLi
BMMEPEeANIN YHACHUKIB 3 iHLWIMX KpaiH, iXx cepeaHilt 6an bys BMwMM 3a 559 6aniB. Takox 6yn0 BM3HaYeHO MNiArpynu KpaiH 3
KOHKPETHUMM CIabKMMM CTOPOHAMM Ta CUIbHUMM CTOPOHAMM, NOB’A3aHMMM 3 061aCTAMM KOHTEHTY Ta KOTHITUBHUMU BUMOTaMU.
Hanpuknag, manbyTHi BumTeni 3 KpaiH CxigHoi A3ii (TaiBaub i CiHranyp) BMCTynanu Kpawe 3a 3MiCTOM TPaauLinHWMX
MaTeMATUYHUX TeM, BUMTENI 3axigHMX Tpaguuii (CLUA, HimewunHn Ta Hopserii) 3pobuam ocobamso fobpe Tectm Ha 06pobKy
DAHWX i 3aBAAHHA, MOB'A3aHI 3 NPUKNAAHOK MaTeMaTMKOo, a BYMTENI i3 CXiAHOEBponelicbKoi TpaguLii (Monblua Ta Pocis) 6yaum
CUNbHI Ha HEeCTaHZAPTHMX MaTeMaTMUYHKUX onepauisx (Déhrmann et al., 2012). KoHuenTyanbHa Ta MeToAo/10riYHa ocHoBa TEDS-
M BMMiptOBaNa KOMMNETEHTHICTb YYMTENiB, PO3PI3HAIOUN KiNbKa acMeKTiB 3HaHb BUMTENIB, MOB'A3YIOUM X 3 NEepPeKOHaAHHAMM,
BK/IIOYAOUM KOTHITUBHI Ta adeKTUBHI BUMIpKW, i nigKpecatooun ii cUTyaTMBHUI Ta NPUKNAZHUIA XapakTep. Ha pgopaTok no
paHXUPYBaHHA KPaiH 3 TOYKWM 30py acnekTiB MalbyTHiIX 3HaHb BYMTENIB, AKI BXe 3ragyBanuca Bulle, 6ynu BKAOYEHI edeKTn
reHAepHOI PiBHOCTI (YONOBIKM BUCTYNANM KpPaLLE, HiXK KiHKM), MOBHI edeKTu (BUnTeni, uma neplia MoBa Bignosigana odiuinHin
MOBi HaBYaHHA B NefaroriyHii ocsiTi, 6ynM Kpawmmu), nonepegHi 3HaHHA | MoTMBaLia (MOTMBK, NOB'A3aHI 3 NpegmeTom, byan
NO3UTUBHO NOB'A3aHi 3 3MicTOM NPOdECIAHNX 3HaHb). 3HAYHWI BNIMB Ha AOCNIAKEHHSA 3 NiATOTOBKM BUUTENIB MAaTEMATUKN Manu
MOMMBOCTI IHCTUTYLLIMHOIO BUBYEHHSA MaTeMaTUKKM B NeAarorivyHii ocBiTi Ta AKOCTI AOCBiAY MeTOAMKM HaBYaHHsA. (Tatto et al.,
2012; Ingvarson 2013).

Haykosuamu npoekty TEDS-M BucyHyTa rinoTesa: 3HauHi 4OCATHEHHA YYHIB 3 MaTEMATUKM Y MiXKHapOAHUX [OCAIAXKEHHAX
TIMSS, PISA Towo, NpAMONPONOPLIAHO 3anexaTb Big PiBHA NpodeciiHOi KOMNETEHTHOCTI BYUMTENA, Bifd CUCTEMMU NiArOTOBKU
MaMnbyTHiX BUMTENIB Ta 3MICTY OCBITHbOIT NPOrpamu NigroToBKW BUMTENA MaTeMaTUKK. HayKoBLi komaHam TEDS-M Bu3Haumau, wo
0,0 KNHOYOBUX KOMMOHEHTIB CUCTEMM 3abe3neyeHHsA SKOCTi OCBiTM MalilbyTHbOTO BUMTENA MAaTEMATUKM MOXKHa BigHecTu: 1) AKicTb
BCTYMHWKIB A0 NeaaroriyHnX yHiBepcuTeTiB; 2) AKiCTb HaBYabHUX 3aKNaAiB Ta IXHiX OCBITHIX Nporpam; 3) akicTb KBanidikaLii, Aky
NOBMHHI MaTN BUMYCKHWUKWN OCBITHIX NpOrpam NiAroToBKM BYUTENIB, 414 OTPMMaHHA cepTudikau,ii Ta noBHoro Bctyny Ao npodecii.

[na 3abe3neyeHHs AKOCTi BCTYNHUKIB y NedarorivyHi yHiBepcuTeTy, y 6araTbox KpaiHax NnpoBOAATLCA Ha PiBHI AepKaBu,
HaCTyMHi 4ii: perynoBaHHA KiNIbKOCTI AeprKaBHUX MicLb 414 NiAroTOBKM MalibyTHix BumTenis (CiHranyp, Kutai); BCTaHOBAEHHSA
neBHUX BUMOT AN1A abiTypieHTiB (Manasifa); 3MeHLeHHs KiNbKOCTi neaaroriyHux yHisepcutetiB (TM6eT); 3a0xoueHHsA abiTypieHTiB
npvBabaMBMMKM ymoBamMu gaa npodecii BUMTeNa y NOPiBHAHHI i3 iHWKMKM npodeciamu (HimewunHa, Hopseris).

CTBOpEHHA 30BHILLHIX OPraHiB 3 akpeAMTaLLi OCBITHIX Mporpam NiAroToBKWM BYMUTENIB, AKI BigNOBiganbHi 3a NpoBeaeHHA
HEe3aN1eXXHMX OLiHIOBAHb OCBITHIX MPOrpam NiAroTOBKM BUNTENIB, CNPUAIOTb CTBOPEHHIO AKICHMX OCBITHIX NOCAYT B NeAaroriyHmx
yHiBepcuTeTax. Y 6araTbox KpaiHax, iCHyloTb pi3Hi (nocnigosHi Ta/ abo napanenbHi) nporpamu NiaroTOBKM BUUTENIB MaTEMaTUKM
ONA Pi3HMX BUAIB WKiN. [NA BUNYCKHUKIB NeAaroriyHMX yHiBepcuTeTiB BCTAHOBAIOKOTHCA YMOBM [OMYCKY A0 npodeciinHol
LiANbHOCTI (MPOXOAXEHHSA TECTIB 3 NPeAMeTHMX 3HaHb abo ycnilHe NPOXoAKeHHA BUNPO6YBaNbHOIo BUK/IaAAHHA B LIKOAAX 40
oTpuMaHHA npodeciiHoi atTecTauii abo ceptmdikauia abo niLeHsyBaHHs).

BMNYCKHMKM MeparoriyHMx 3aknafiB BULLOI OCBITM binbwocTi KpaiH TEDS-M BBarKatoTbCA TaKMMM, WO BiAnNoBifatoTb
BMMOFam NMoBHOro BCTyNy A0 npodecii Buntens. Y Aesakux KpaiHax Ha LibOMy eTani € KifibKa GinbTpis (BKAOYAOUM 30BHILHI icIUTK
(Hanpuknag, Ha 3HaHHA NpegMeTa), BUNPOOYBabHUI TEPMIH Y LLKOI Ta OLiHKY pe3ybTaTUBHOCTI), NepLU HiXK BUMYCKHUK 3MOXKe
oTpumaTu odiLinHnit goctyn ao npodecinHoi gisnbHocTi. Li dinbTpu cBig4aTh Npo 3pocTatody TEHAEHLiIO BiAPI3HATU BUMOTM 40
3aKiHYEHHS YHIBepCUTETY UM KOoNedKy Big, BUMOr oTpumatu odiuiiHuit BCTyn Ao npoodecii (To6To oTpumaTn ceptudikauito).
BignoBiganbHicTb 3a OCTaHHE Bce bifiblle NOKNAAAETLCA HA PYKU AEPHKABHUX YCTAHOB UM CTAaTYTHUX pas NpodeciiHMX cTaHaapTiB
(CLUA, Mpysis, TainaHa). YacTKOBO LA NPAKTMKA € BUSHAHHAM TOTO, L0 CKAACTU TOYHWUIA NPOTrHO3 LOAO0 KOMNETEHTHOCTI BUMTENs
BAXKKO, MOKM BiH YM BOHA He NPOMpPaLoBaAM B LIKOAAX NPOTAFOM NEBHOrO 4acy Ta He 3a3HA/NM CMpaBXKHix 060B'A3KIB WoA0
BUKNAZAHHA.

TEDS-FU - ue noganblue gocniarKeHHs MixKHapoaHOro gocniasKeHHs suntenis npo ocsity TEDS-M. Y TEDS-M npodecitHa
KOMMETEHTHICTb MaMByTHIX yunTenis matemaTuku byna 3axonneHa Waaxom 360py npodeciiHux 3HaHb Ta FHOCEO/OriYHUX
nepekoHaHb. TEDS-M (i noganblumii TEDS-FU) BKAtoYaB ABa CTPYKTYPHO O4HAKOBI, ane andepeHuiioBaHi 3a 3micTom TecTu ans
BYMTE/IB NOYATKOBOI OCBITM 3 04HOro BOKY, i BUMTENIB cepeaHbOi OCBITM 3 iHWOro. 3aranom y TEDS-M B3aan yyacTb maixke 2
TUCAYI BUKNa[ayiB-CTaxkepiB y HiMeuunHi, AKi 3aKiHUMAM HaBYaHHA (BUMTENA maTemaTuKK). Y noganbliomy gocnigyeHHi TEDS-FU
DEesKi 3 LMX BUMTENIB, K BXKe 6bpanm yyacTtb y TEDS-M y 2008 poui Ta noroanimMcb Ha NOBTOPHE ONUTYBaHHA, 6yaM 3HOBY ONUTaHI.
304 BuMTeENA CepeHbOi Ta NOYATKOBOI OCBITH, AKI NpueaHanuca o TEDS-FU y 2012 poui, 3akiH4nam Has4aHHA y 2008 poui Ta BXe
Manu A0CBi4 pobOTU YOTMPK POKM Ha Yac onuTyBaHHA TEDS-FU. BoHW Byan nepeouiHeHi nicaa 4oTMpbox PoKiB AocBigy poboTu.
[ocnipxeHHsa TEDS-FU aHanisye BUYMTENbCbKMIA PO3BMTOK Yy MepLlli poku poboTu. AK piBeHb chopmoBaHMX NpPodecinHnx
KOMNETEHTHOCTEN, TaK i CTPYKTYpa KOMNETEHTHOCTEN NpeAcTaBAAlTb iHTepec AnA Toro, Wwob moxkHa 6yno dikcysaTv 3miHM B
ceHci npodecioHanizauii (Hoth, 2016).

Y paHoMy [OChigyKeHHi, OAHIEI 3 OCHOBHMX CKNAZOBUX NPOQEeCiiHOiI KOMMETEHTHOCTI BYMUTENiB, BUAINAETLCA
LiarHOCTMYHA KOMMETEHTHICTb. [iarHOCTMYHA KOMMETEHTHICTb aHajisyBanaca y gocnigxeHHi TEDS-FU 3a gonomoroto Bigeo

85



PHYSICAL & MATHEMATICAL EDUCATION issue 1(23), 2020
aHani3y, a TaKOXK C/IOBECHO ONUCAHUX CUTyaUil. Jns aHanisy byno BigibpaHo 19 nutaHb, 14 3anUTaHb CTOCYBAAUCA 3MICTY Bigeo
dparmeHTiB Ta N'ATb NUTaHb, LLLO CTOCYBA/IMCA C/IOBECHO OMMUCAHUX CUTyaLin. Ha ocHOBI onucaHoro niaxody 6ynu 3acTocoBaHi
HacTynHi KpuTepii: piBeHb MATEeMaTUYHUX 3HAHb BYUTENA; GOPMYBaHHA MATEMATUYHMX YyAB/EHb; PiBeHb CHOPMOBAHMUX
MaTEMATUYHUX KOMMETEHTHOCTEN (MOAENtOBaHHA, BUPILLEHHA NPo61emM, BUKOPUCTAHHA MaTeMaTUYHOT MOBM, apryMeHTaL,ia Ta
[0BEAEHHA, HABYaHHA MaTEMATUYHMM IHCTPYMEHTaM Ta OnepaLisim); KOHCTPYKTUBHMI Niaxig 40 MaTeMaTUYHUX NOMWIIOK YYHIB;
AKICTb BNpaB i 3aBAaHb; OCMWUC/EHHA; MaTeMaTW4Hi MOACHEHHA BYWUTENiB; BiAMNOBIgHI NpuMKNaaW; maTemaTMyHa FAMbUHa
(Hanpuknag, y3aranbHeHHs). (Jentsch&Schlesinger, 2017). OKpim umMx iIHCTPYMEHTIB Ha OCHOBI Bifeo, 6yan po3pobaeHi TecT Ha
BMAB/IEHHA NOMM/IOK Y4HiB. JaHWi TEeCT Ha BUABNEHHA YYHIBCbKMX MOMUIOK BYB 3 0BMEKEHHAM Yacy.

3acnyrosye yBarn Himeupbke gocnigskeHHa COACTIV (Baumert & Kunter 2013), sike € e o4HMM NPUKAAAOM KilbKiCHOTO
BE/IMKOMAcCWTAabHOro AOCNIAMKEHHS, WO CTOCYETbCA 3MICTy 3HaHb. Y pgocnigxeHHi COACTIV 6yno po3rnsHyto npodecinHy
KOMMETEHTHICTb BYNTENIB MAaTeMATUKM Ta ii BNIMB Ha HAaBYaHHA Ta yCNiWHiCcTb yyHiB. JocnigxkeHHA COACTIV-R BMBYano po3BUTOK
npodecinHoi KOMNETEHTHOCTI BYMTENIB Y MPOLECi NiAroTOBKKM i NpoBeaeHHA ypokis. docnigkeHHa COACTIV, nposBoaunoch y
HimeuuuHi, B pesynbTaTti PISA-woky. Len npoekT Tpusas npotarom 2007-2011 pokis. COACTIV po3wmndposyeTbea Ak npodeciliHi
3HAHHA BYMTENIB, KOTHITUBHA aKTUBI3aLia maTemaTUYHOI OCBITM Ta PO3BUMTOK MaTeMaTUYHOI KOMMNETEeHTHOCTI. Hag npoektom
npawtoBana rpyna, AKa CKA3aZanacb i3 HAYKOBLiB Ta BYMTENiB Nig, KepiBHMUTBOM Jirgen Baumert. 3po3ymino, wo ycnix y
dopmMyBaHHI MaTeMaTMYHMX 3HaHb YYHIB, B MepeBaXKHii BiNbWOCTI, 3aN1eXUTb Big, yuntena matemaTuku, Big Moro npodeciiHoi
pianpHocti. Y npoekti COACTIV po3rnsganacbk npodeciimHa KOMMNETEHTHICTb BUMTENIB MAaTEMATUKM, AK Ba*K/NMBa YyMOBA AKOCTI
BMKNAZaHHA MaTeMaTuKu. OCHOBHMMM MUTAHHAMWM NPOEKTy 6ynu: AKi CKNafoBi KOMMNETEHTHOCTI BYMTENA MOXKYTb OyTM
ineHTUdiKoBaHi emnipnyHO? AKi CKNagoBi KOMNETEHTHOCTI BM/IMBAKOTb Ha BUKNAAALbKy NoBeaiHKy Bumtena? fAki npami Ta
HenpsAmi BM/IMBM Ma€E KOMMNETEHTHICTb Megarora Ha YCMiWHICTb YYHiB? Yomy BuMTeni Bigpi3HAKOTbCA piBHEM CBOEI
KOMMeTeHTHOCTI? [na uboro 6ynM BUKOpUCTaHi po3pobeHi iHCTPYMEHTM, BK/AKOYAKOUYM TECTU Ha NpeaMeTHi Ta AUAAKTUYHI
3HaHHA. 33 40MOMOrol po3pobsieHUX aHKeT i TecTiB 3'ACOBYBaNoOCA AKi CKNAAOBI KOMMNETEHTHOCTI BUMTENA BaKAUBI AnA
YCNILWHOro BUKNAAaHHA.

TeopeTUyHO OCHOBOI LbOro AOCAIAMKEHHSA € 3arasibHa mogenb NpodecinHoi KOMMNETEHTHOCTI BYMTENIB MaTEMATUKK
(Puc.1) (Kunter et al., 2011). Y moaeni, aBTopu po3pi3HAOTb NpodeciliHi 3HaHHA, NepeKOHaHHA, MOTUBAL,iNHI XapaKTePUCTUKN
BUMTENA Ta cCamoperynaLito  ob6rpyHTOBYIOTb, LLO BCi Wi CKNaA0BI NpodeciiHOi KOMNETEHTHOCTI BUMTENA € HEOOXiAHUMK AnA
3340B0JIeHHA noTpeb npodecii. ABTOpamm 3a3HayYeHo, WO TePMiH "npodeciiHa KOMNETEHTHICTb" 3aCTOCOBYETLCS A0 CKAALHUX
Ta BUMOTNUBMX NPOdECiiA, HANPUKNAL, TaKUX AK BUKIAAAHHA, B AKMX OMaHYBAHHA CUTYaLi€l0 3aNeXUTb Bif B3aEMoAii 3HaHb,
YMiHb, HaBMYOK Ta moTMBaLii. (Kunter et al., 2011)

Acnektn
npodeciitHoi MO'I'AVIBaLI,IV.I}-H
KOMMNEeTEeHTHOCTI opieHTaLi

MepekoHaHHs /
wiHHocTi /
uini

Camoperynauis

MNpodecilini
3HaHHSA

O6nacri 3HaHHA Npo )
3HaHb MatematnyHi MeToauuHi Meparoriyni / opraisaujto |HAf"BIIJ.YaﬂbHa
3HaHHA 3HaHHS NCUXONOTiYHi T MIATPMMKA
SHakbd cuctemm yuHis
AcnekTtu rnnboke 3paTHicTb 3'”'aTH'CTb 3patHicTb dopmysaTH] | 3paTHicTb 3'u'aT!“CTb 3patHicte
3HaHb | posyminnsa | |noschiosar | fH3/13YBaTM i possuBaTH ouiHiosatu | [CPraHisoBys| baiiicriosati
WKiNbHOT W HOBI npouec maTemaTuuHy piBeHb atnnpouec | fynpasniHHa
watematuku| |matemaruy | [PO3YMOBO! [ fyomnetenthicts yuis] |Hasuanshux| | HaB4aHHA Knacom
Hi nowaTTa | [AAPHOCTI | 1000 poss’asysaHHa| | gocarHers
yqHiB MaTeMaTUYHWX 3a4a4 VUHiB

Puc. 1. Mogenb COACTIV npodeciitHoi KomneTeHTHOCTI BUMTenie matematuku (Kunter et al., 2011)

Y pesynbtati, 6yno BuAineHo Tpu ymoBM edPeKTUBHOrO HaBYya/sbHOro npouecy: 1) onTMmasbHe BUKOPMUCTAHHA
HaBYa/IbHOTO Yacy (HeobxigHe epeKTUBHE CTPYKTYPYBAHHA YPOKIB 3 HAIMEHLLOKO MOMAMBOI BTPATOIO Yacy Yepes BTPYyYaHHA y
B3aEMOZI0 (KNacHe NiaepcTso)); 2) 3a0X0UeHHA A0 Ni3HaBabHOI AiANIbHOCTI (KOTHITUBHA aKTUBaLLiA, TOBTO aKTMBHA B3aEMOAIA 3
HaBYa/fibHUM 3MICTOM); 3)  KOHCTPYKTMBHA NIATPMMKA YUYHIB BUMTENAMM.

ABTOPU NPOEKTY BBAXKAIOTb, L0 B3AEMOAiA 3HAHb, NEPEKOHAHb, MOTUBALIHMX HAaBMYOK Ta HABMYOK CaMOpPEry/ItoBaHHA
BUMTENIB € KPUTUYHO BaXK/IMBOIO ANA TOTO, AK BYUTENI CTPYKTYPYHOTb i PeryntoloTb CBOE BUKNAZAHHSA, | YW 34aTHI BOHW yCniWHO
NPaKTUKYBaTU CBOO Mpodecito B A0BrocTpoKosi nepcnektusi. OcobamBy yBary NpuUAIANAM BUBYEHHIO 3HaHb BYMTENIB AK
Ba’K/IMBOI OCHOBW AN1A iXHiX NpodeciiHMX Aih. BBaXKaeTbCA, WO FPYHTOBHE 3HAHHA WKIIbHOI MaTeEMATUKM BYMTENEM Ta BMIHHA
pO3B’A3yBaTM 3agauyi pisHMMM crnocobamu [03BOAUTb BUMTE/N0 BMOMPATU BiANOBIAHI 3aBAAHHA ANA YYHIB 3 PiI3HUM piBHEM
HaBYa/NIbHUX [AOCATHEHb, CTBOPIOOYM TaKMM YMHOM OCOBMCTICHO-OPIEHTOBAHMIA NiAXid, ANA KOXHOroO y4HA. 3HaHHA npo
0COBNMBOCTI 3aCBOEHHA YYHAMM MaTEMATUUYHUX 3HAHb, NPO MaTEMATUYHE MWCNEHHA Y4YHiB Ta BMIHHA FPamMOTHO nogaTu
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HaBYa/IbHWI MmaTepian € HeobxigHUMM Ana epeKTUBHOI NPodeCiMHOIT AiANbHOCTI BUMTENA MaTeMaTUKN. 30Kpema, byno BU3HAYEHO
TPW rpynu 3HaHb ANA BYNTENIB:
®  MEeTOAMYHI 3HAHHA: BUAINAIOTb TPM aCNeKTU: 3HaHHA METOAUKM BUKNAAAHHA TEM LWKIIbHOI MaTeMaTUKK; 3HAHHA 3MICTY
LWKiNbHOT MaTeMaTMKK, BMiHHA pPO3B’A3yBaTW 3a4a4i WKibHOI MaTEMATUKK; 3HAHHA 0COBIMBOCTEN 3aCBOEHHA YYHAMM
KOHKPETHMX TeM LLKiNbHOT MaTeEMATUKMK;
. nesaroriyHi 3HaHHA: 3arafbHi, MiKAUCUMNAIHAPHI 3HAHHA, AKi HeobxigHi AnAa pPo3pobKkM Ta onTMmizauii cuTyauii
BMK/Ma4aHHA / HaBYAHHA (3HaHHA Npo iHAMBIAYanbHY 06po6Ky, MeToaM HaBYaHHA abo cTpaTerii KnacHoro nigepcTea);
®  CneujanbHi 3HaHHA: NornMbneHe 3HaHHA Ta PO3YMiHHA OKPEMUX TEM.

[Ona edbeKTMBHOIO HaBYaHHA YYHIB MATEeMATUKWU, BUMTEN He TiNbKM NOBWHHI MaTWM MiuHy 6a3y 3HaHb, ane 1 b6ytn
MOTMBOBAHMMM BUKOPUCTOBYBATU Lji 3HAHHA B Knaci. IHTepec Ta eHTysiasam BUMTENa y NPOGECiiHIN AiaNbHOCTI MOXKYTb 6YyTH
BMPILWANbHUMM Y BU3HAYEHHI popm poboTH y Knaci, FOTOBHOCTI 40 HAaBYaHHA abo BNPOBaAKEHHA HOBUX TEXHOOTIM Ha ypoui
(Measuring the mathematical quality of instruction).

[OocnigeHHA nNpo camoperyntoBaHHA BYMTENIB MNOKasyloTb, WO BYMTENi BiAPISHAIOTbCA CBOEK  34ATHICTIO
OMCTaHUujloBaTUCA Big npodecinHmnx npobnem i TeHAEHUEO 40 BiAMOBM Bif AOBrOCTPOKOBOrO cTpecy. JocniAHNLbKI IHCTPYMEHTH
CKNaganuca 3 CTaHAAPTU30BAHWUX MUCbMOBUX aHKET ANA YYHIB Ta BUMTENiB. TaKoXK Oynu po3pobneHi TecT Ha 3HaHHA Ans
BM3HAYeHHSA PiBHA 3000yTMX cneLiani3aoBaHUX 3HaHb i cnewiani3oBaHMX ANAAKTUYHUX 3HAHb 3 MAaTEMATUKM, AKI CKNaganmca Ak 3
NMCbMOBMX, TaK i 3 KOMN'tOTepHMX 3aBAaHb. TPeTiMm Axkepenom iHbopmauii 6yau HaBYanbHI MaTepiann, NpeacTaBieHi BUNTENAMM,
TaKi AK poboTa B Knaci, AOMalLHi 3aBAaHHA abo HaBYa/IbHi 3aBAAHHSA.

AHKeTM Ta TEeCTU BUKOPUCTOBYBANMUCA ANA BigoOparKeHHA Pi3HMX acnekTiB KOMNETEHTHOCTI BYUTens. Hanpuknag, ans
CaMOOLU,iHKK BYy/IM 3anNpOMNOHOBaHi aHKeTU ANA BUBYEHHS: Teopii NepeKoHaHHA; MOTMBALLIMHI acCNeKTW; eMOLiiHI acnekTu (ame.
https://www.mpib-berlin.mpg.de/2588/suchergebnis?utf8=%E2%9C%93&searchfield=COACTIV)

OpHUM 3 HaMBaXKNUBILWMX 3aBAaHb Y KOHTeKcTi COACTIV 6yno cTBOpeHHSA cneuiasibHUX TecTiB 3 NpodeciliHMUX 3HaHb AN1A
BUMTENiB MaTeEMaTUKK. Y Mexax NpoekTy 6yB po3pobneHuit TecT, AKMUIA OXOMJ/IOBAB OCHOBHI 3HAaHHA BUMTENIB MaTEeMaTUKK
(pwnc. 2).

MeToguyHi 3HaHHA CnevuianbHi 3HaHHA
3HAHHA NPO MOACHEHHSA | 3HaHHA munosux BMmiHHA po3e’asyeamu 3adayi
npedcmasneHHsA MOMUJIOK YYHi8 pi3HUMU criocobamu
YueHb Kaxe: «fl He po3ymito, YoMy Mnowa napanenorpama | Jlyka CTBEPAKYE: «Ksagpat | Yucno 21024 —1
(-1)+(-1) = 1». MoXKe Oyt obumcneHa | HaTypanbHOrO 4YWCaa  3aBXKAM | € NPOCTUM?
Byab nacka, AOMOMOXiTb 3pO3yMiTW | LIAAXOM MHOXEHHSA | BiNbWwni, HiXK LOBYTOK oro ABOX
CBOEMY Y4HIO fAKomora binbwe | BMCOTM i LOBXWHU | CYCiAHIX uncen».
pi3HUMM cnocobamm. CTOPOHM Napanesnorpama. Y npasunbHa BignoBiab Jlykn?
HasegiTtb npuknag | byab nacka, HaBegiTb BCi pi3Hi
napanesnorpama, e Y4Hi | po3B’A3aHHA, AKi BU  MoOXKeTe
MOXYTb  3iTKHYTMCA 3 | nobauntu.
TpyAHOLWAMM 3
BUKOPUCTAHHAM uiei
bopmynu.
3anponoHoBaHUi 3pa3oK | 3anponoHOBAHMI  3pa3oK | 3anponoHOBaHWUM 3pa3oK | 3anponoHoBaHWUM
po3B’A3aHHA po3B’A3aHHA po3B’A3aHHA 3pasok
po3B’s3aHHA
3HaHHA NPO NOSAICHEeHHSA | NpeaCTaBNeHHA a) AnrebpaiyHuii cnoci6: Hi. Ue wuwucno
a) cepia nocmitiHocmi: Hexail m — goBinbHe HaTypanbHe | MOXKHa
2 - (1) = -2 yncno, Toai po3KnacTn Ha
-1 @ 1. (1) = + n-1Dn+1)=n?2-1, Wo | ABa MHOMHUKM
0 (1) = 0 meHwe n?Ha 1. BiAMIHHI BiA,
1) 1) = 1 6) FfeomeTpuyHMIA cnocib: oAMHUL,
2)- (1) = 2 BMKOPUCTOBYHOY
b) OsepkansHe sidobpaxeHHs do 0: M. . Gopmyay
= — OcHoBa BUCOTHU PisHMUI . ABOX
TrT o | | sreomme = aapare,
2 4 0 1 2 1.0 1 NPOA0BXEHHI CTOPOHU
(2*12 +1)
12 3aBaaHb 7 3aBAaHb 4 3aBOaHHA 13 3aBaaHb
Tema. lnaaktnka. 3aranbHuin Tect TecT Ha 3HaHHA

Puc. 2. 3pasku ouiHIOBaHHA 3HaHb BuUutena y COACTIV gocnipKeHHi

Ona Toro, wob [0CArTM Halbinbl NOBHOI PEKOHCTPYKLii BUKNagaubKoi gianbHocTi, rpynoto COACTIV 6yno obpaHo
MYAbTUMETOAHUIA NiAXia 40 onucy NpoLecie BUKAaAaHHA / HaBYaHHA MaTeMaTUKM Ta KoMbiHOBaHOI iHbopMaLLii 3 pi3HKX AxKepen
(onuTyBaHHSA yUHIB | BUMTENIB Ta HaBYaNbHI MaTepianu). Tpu 0cobBNMBOCTI B3aEMOAIi BUKaAaHHA / HaBYaHHA Byan B LEeHTpI yBaru:
edeKTMBHICTb KNAaCHOro NifepCTBa; KOTHITUBHA aKTUBALLIA; KOHCTPYKTUBHA NiATPUMKA.

Bci Tp1 03HaKM ypoKy Bynun onmncaHi 3a 4ONOMOTOH0 aHKET K 3 TOYKM 30pY YUHSA, TaK i BUuTeNs. OnNmnc maTeMaTyHoi OCBITH
wopo i noTeHuiany ANs KOTHITMBHOI aKTMBaLii A0AAaTKOBO 3abesnedyyBaBCA aHANi30M peanbHUX HaBYaNAbHWUX MaTepianis.
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KoxkHoMy BYMTeNto 6yN0 3anpornoHOBaHO NoAaTh Habip 3aBAaHb, AKi BOHU BUKOPUCTOBYBAIN Y EKCNEPUMEHTaNbHUX Knacax. Lis
nob6ipka BkAoYana B cebe: 3aBAaHHA AKi BUMTENb MPOMNOHYE YYHAM HA iCNUTU 3 MaTEMATUKK, 3aBAAHHSA A/1A CaMOCTIHOT poboTw,
a TaKOX 3aBAAHHA AN1A A0AATKOBOrO HaBYaHHA Ta AOMaLLHi 3aBAaHHA.

Y HaBYaHHi Y4HiB, BCi KOMMNOHEHTM MaTEMATMYHOI KOMMETEHTHOCTI (KOrHITMBHI, MOTMBALiMHI Ta emouiiHi cKnagosi)
BUMiptoBannca B gocnigxeHHAx PISA. Jna BUMipOBaHHA KOTHITUBHUX CKAa40BUX BUKOPUCTOBYBANNCA 3aBAAHHA MiXXHApOAHOro
Ta HaujioHaNbHOro TecTy matemaTuku PISA. PO3BUTOK MaTemMaTUYHOi KOMMETEHTHOCTi YYHIB MPOTATOM HaB4a/JbHOIO POKY
PO3rAAHYTO 3a ABOMA HanpaMamu: 6a30Ba OCBiTa (MaTemMaTUKa ANA KUTTA) Ta HABYaNbHOT NPOrpammn (MaTemaTnKa 1A WKOK).
Bci MOTMBAUiMHI acneKkTM MaTemMaTU4YHOI KOMMETEHTHOCTi yyHiB 6ynn 3adikcoBaHi 3a [0MNOMOrOl0 aHKeT CaMopeKaamu.
BMKOpUCTaHi ONUTYBaNbHUKN BKIKOYANN: iIHTEPeC A0 MaTEMATUKM, OYiKYBAHHA IHCTPYMEHTANbHOCTI B MaTeMaTuL, O4iKyBaHHA
camoedeKTUBHOCTI B mMaTemaTuui, CTpax nepes mMaTemMaTMKO, AO0CBiJ KOMMNETEHTHOCTIi B MaTemMaTU4Hili OCBiTi Ta AOCBIg
aBTOHOMIi B MaTeMaTU4YHOMY BUXOBAHHI.

Y pe3ynbTaTi NpoBeLeHOro AocniAKeHHA 6yau 3pobaeHi HacTynHi BUCHOBKU:

® piBeHb NpodeciiHOT KOMNETEHTHOCTI BUMTENIB BiAPISHAETLCA Bif, PiBHA LKOAM Y AKiM NPALLIOE BUNTEND, TOBTO 3aN€XKNUTb
BiZL TOro Ha AKOMY PiBHi BUMTE/Ib BUK/IAAAE MATEMATUKY;
6inbl BUCOKMI piBeHb NPOGdEecitHUX 3HAaHb CYNPOBOAMKYETbCA OiNbly KOHCTPYKTUBICTCBKMMM MEPEKOHAHHAMU Yy
HaBYaHHi;

MOTWBALA BUYMTENIB, MOB'A3aHa 3 OCBITHBLOK AiANBHICTIO Ta MOX/IMBOCTI CaMOpPEry/loBaHHA BUYUTENIB MaiKe He
cnisBigHOCATHCA 3 NPOdECINHUMU 3HAHHAMY;

ni3HaBa/sibHa AiANbHICTb Ha YPOLLi, KNacHe NifepcTBO BYMTENIB Ta iHAMBIAYaIbHA NIATPMMKA BUMTENA ¥ HABYAHHI YYHIB
€ OCHOBHUMM KPUTEPIAMM AKICHOrO YPOKY, Ta BM/IMBAE HAa MPOAYKTUBHICTb HAaBYAHHA MaTeMATUKWM M Ha PO3BUTOK
MaTEMATUYHUX KOMNETEHTHOCTEN YYHiB;

3 aHanisy cMcTemMu BMpaB Ha YPOK (MaTepiasv HafaHi BUNTENAMM), BUMIMBAE LLO BiAMIHHOCTI MiXK TUNamMu WK €
He3HauyHMMMU. Mi3HaBaNbHUIM 3MICT YPOKY Bifpi3HAETLCA CYAXKEHHAMM BUNTENIB | YUHIB;

MaTeMaTU4Hi Ta NpodeciiiHi 3HaHHA Y MaNBYTHIX BUMTENIB MaTeMaTMKM HUKYI Bif, Npauioounx BYUTENiB, NpoTe uA
Pi3HALA He KPUTMYHA. TAKOX OOCNIAKEHHA MOKa3ano, WO ManbyTHi BUMTENi MaTEMATUMKM 3HAYHO MepeBepLunan
LUKONAPIB B MAaTEMATUYHMX Ta 3ara/ibHMX BUAAX 3HaHb. Lle Moxe 03HauyaTH, eheKTUBHICTb YHIBEPCUTETCHKOI NiAFOTOBKM,
TOAi AIK PO3BUTOK MPOTArOM Kap'epu BUMTENA He € Ay)Ke 3HayHuM. Lle niacunioe BaXKAMBICTb YHIBEPCUTETCbKOI
neAaroriyHoi OCBiTU y PO3BUTKY 3HaHb MalbyTHiX yuuTenis.

MpoeKT «IHHOoBaLjiiHe HaBYaHHA epeKTMBHOro HaByaHHA» (ITEL) BuBYaEe 0cob6aMBOCTI BUKNaAaHHA AK npodecii 3HaHb y
21 cToniTTi, BUPILLYOYM TPM OCHOBHI Npobiemu: AK MOXKHA BLOCKOHANIUTU Nefaroriky ana 6inbw epeKTUBHOrO HaBYaHHA? AK Mu
MOEMO MOKPALLMTU HAaBYAHHA BUMTENIB ANA Binbl ePeKTUBHOIO BUKNAAAHHA? AK MOMKHA NOKpawmTK Biabip Ta yTpumaHHA
Bumntenis? (https://oecdedutoday.com/education-at-a-glance-2019-key-findings/)

OBrOBOPEHHA

B YKpaiHi, akTyanbHUM € BAOCKOHAa/IEHHA METOANYHOI NiATOTOBKM BUNTENA, OCKI/IbKM CYCNi/IbCTBO Ma€ NoTpeby B HOBOMY
NOKOIHHI NefaroriYHNX Kaapis, AKi 34aTHI NPUNHATA Ta peanisyBaTW HOBI LiNi Ta 3aBAAHHA MOAepHi3aLii ocsiTW. CboroAHiLHA
cucTema nigrotoBKM BUMTENA MATEMATUKM XapaKTEPU3YETbCA HU3KOK Npobnem, cepes fKUX € CRiNbHI TeHAeHUii, wWwo
NPOCNiAKOBYIOTbCA Yy HaraTbox KpaiHax: HU3bKWI piBeHb 3HaHb abiTypieHTIB; popmanbHe 3abesneyeHHA AKOCTI NpodecinHmux
nporpam niAroTOBKM BUMTENS MATEMATUKM; HE3HAYHA NONYAAPHiICTb Npodecii BunTensa cepes monogi. Takox € npobiemu, wo
cneumndiyHi Ana YKpaiHu: 33 yMOBM HU3bKOTO PiBHA MaTeMaTUYHOI NiAroTOBKKM BCTYMHUMKIB Ha cneujianbHicTb 014 CepepHs ocsiTa
(maTematuKa), He BiaOYBaAETLCA KOPUTYBAHHA OCBITHIX Nporpam (y 6araTbox yKpaiHCbKMx negaroriyHmx 3BO KinbKicTb KpeauTis
Ha enemeHTapHy MaTeMaTUKy CTaHOBUTb 3% Bifg, 3arafbHOI KiNbKOCTI rOAMH); BUMTENI MATeMATUKM, LLO € KepiBHWMKamu
neparoriyHoOl MPaKTUKW CTYAEHTIB, He 3aBAM BMOTMBOBAHI HAaZaBaTW AKICHY AOMOMOry MPAKTUKaHTy; 6arato cTyaeHTis
BUMYCKHUX KypCiB, Yepe3 cknagHe ¢piHaHCOBE NOMOXKEHHA, MPALIOIOTb Y WKOJiI BUNTENAMM, NMPU LbOMY, MPOMNYCKAOTb ayAUTOPHI
3aHATTA B YHIBEPCUTETI, B TOMY YMCAI | 3 METOAMKN HAaBYAHHA MATEMATUKMU.

BUCHOBKU TA MEPCNEKTUBU NOAANBLLUOIO AOCNIAXKEHHA. Y pe3ynbTaTi BUBYEHOrO AOCBiAY, HEMA€E OAHO3HAYHOI BigNoBiA|
LLLOZ0 YMOB 3abe3neyeHHs AKICHOT NiArOTOBKM BUMTENS MaTeEMATUKM. BBaXKaEMO, L0 BaXK/INBO:

— 3BepTaTu yBary siKk Ha POpMyBaHHSA i PO3BUTOK METOAMYHOI KOMMNETEHL,ii MalibyTHbOro BUUTENA MATEMATUKM TaK i Ha
PO3BUTOK METOANYHOI KOMMETEHLLT MPaLOY0ro BUMTENA MAaTEMATUKK;

— MOAINLWYBaTX 3MICT OCBITHIX NPOrpam NigroTOBKM BUNTENA MAaTEMATUKM Ta OCBITHIX Nporpam nigsuLLeHHA KBanidikauii
BYUMTENA MAaTEMATUKM (MatoTb BYTU OpieHTOBaHI Ha NpodeciiHi NnoTpebu BunTeNA);

— BAOCKOHanNoBatM GopmU MiArOTOBKM BUMTENA MATEMATUKK (LUMPOKe BNPOBALKEHHS AyanbHOI GOpMK MiAroTOBKM
BUMTENA MATEMATUKM);

— HanNaroA)KyeBaTu CMiBMAPALI0 MK BMKNaJa4Yamu NefaroriyHUX YHIiBEepCUTETIB Ta MNpauioouYMMUM BYUMTENAMU ANA
BAOCKOHA/NIEHHA METOAMYHOI NiATOTOBKM MalnbyTHbOro BYUMTENA MAaTEMATUKM Ta AN MOKPALLEHHA YMOB PO3BUTKY METOAUYHOI
KOMMNETEHTHOCTI NPALLIIOIOYOro BUMTENA MATEMATUKM (TBOPUMI XapaKTep MeTOAMYHOI AiANbHOCTI; FTOTOBHICTb 4O OCMMUC/IEHHS,
aHanisy m cNnpuHATTA iHHOBALiIN);

— pO3pob6UTM OCBITHI NpOrpamm MiAroTOBKM TPeHepiB ANA HAaBYAHHS BUMTENIB MaTeMaTUKU HOBOI YKPAiHCbKOI LWKOAM
(Bi&bip MiXK AOCBIAYEHWUX BUUTENIB TUX, WO 3MOXKYTb BUKOHYBATU PO/Ib TPEHEepa; BU3HAYEHHA 3MICTy MiAroTOBKM TpeHepiB Ta
3MICTy NiAroTOBKMU BUUTENIB; BUAINEHHA OCHOBHMX GpopMm chiBnpaui);

—  CNPUATY NiBULLEHHIO NPECTUKHOCTI Npodecii BunTens B YKpaiHi.
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FOREIGN EXPERIENCE OF METHODICAL TRAINING OF MATHEMATICAL TEACHERS
L.F. Mykhailenko
Vinnytsia Mykhailo Kotsiubynskyi State Pedagogical University, Ukraine

Abstract.

Based on the described foreign experience, and analysis of the conditions of qualitative training of the mathematics teacher in the education
system of foreign countries was conducted. Particular attention is paid to international research in the field of teaching and teaching
of mathematics: TEDS-M, TEDS-FU, and COACTIV.

Formulation of the problem. The issue of the quality of education, particularly mathematics, is relevant worldwide. Scientists are trying to answer
the question: How can the math learning process be improved? How to increase the level of teacher training? How to improve teacher
selection and retention?

Materials and methods. In the course of the research, the analysis, generalization, classification, systematization, and generalization of the
experience of foreign scientists were used to identify the main directions of improving the methodological training of mathematics
teachers in Ukraine.

Results. The article focuses on the results of international research. In particular, the TEDS-M study aims to examine the professional competence
of future mathematics teachers through the acquisition of professional knowledge and epistemological beliefs; the TEDS-FU study
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examines teacher development in the early years; the COACTIV study examines the professional competence of mathematics teachers
and their impact on students' learning and performance. It has been found that the mathematics teacher training system in Ukraine
is characterized by several problems, among which there are common trends that are observed in many countries of the world: low
level of entrants; formal quality assurance of professional mathematics teacher training programs; little popularity of the teaching
profession among young people.

Conclusions. As a result of the experience learned, there is no one-to-one answer regarding the conditions for providing quality mathematics
teacher training. We believe it is important to: improve the content of mathematics teacher training programs and mathematics
teacher training programs; improve forms of mathematics teacher training; to establish cooperation between teachers of
pedagogical universities and working teachers; to develop educational programs for training coaches to teach mathematics teachers
of the new Ukrainian school; to promote the prestige of the teaching profession in Ukraine.

Keywords: methodical competence of mathematics teacher, professional competence of mathematics teacher, quality of methodical training of
mathematics teacher.
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