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ABSTRACT

The article considers studying of mathematical disciplines as a component of
the methodical system of formation of readiness of would-be teachers majoring in
Mathematics for innovative pedagogical activity. The research paper describes the
readiness of the would-be mathematics teacher for innovative pedagogical activity as
an integrative quality of his personality, which is the result of the synthesis of motives,
values, knowledge, skills, and practical subjective experience and provides successful
pedagogical activity aimed at creating, disseminating and consciously and purposefully
using innovations in the process of learning Mathematics.

The author given the ways of forming readiness of future teachers of mathematics
to innovative pedagogical activities in the process studying of mathematical disciplines
(elementary mathematics, mathematical analysis and linear algebra).

What is more, the author substantiated that in the process studying learning of
mathematical disciplines, it is advisable to organize innovative learning, which involves
combining traditional and innovative forms and methods of learning. In particular, in the
process of teaching elementary mathematics, it is advisable to change the emphasis in the
forms of work; to use a wide range of interactive learning methods, including project methods.

With the aim of propaedeutic preparation for innovative pedagogical activities,
it is advisable to use both traditional and innovative teaching methods in the process of
studying mathematical disciplines. The latter include: problems on various topics of
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mathematical disciplines, which are solved by several methods (methods), Rich
problems, search and research problems for classroom and extracurricular work.

It is also advisable in the process of studying mathematical disciplines during the
introduction of new concepts and ways of working with them, the motivational component
should be connected with the applied focus and content of mathematics education at school;
during problem-solving training, familiarize students with methodical aspects of problem-
solving training, in particular, with the stages of problem-solving.

Keywords: mathematical disciplines, readiness for innovative pedagogical
activity, elementary mathematics, mathematical analysis, Mathematics teacher.

BeTyn. BignosigHo go lNMpodeciHoro ctangapty «Buutensa 3aknagy
3aranbHoi cepegHboi ocsiTn» (MpodpeciviHnx ctanpapT, 2020) cyyacHui eTan
PO3BWTKY HaLiOHamnbHOI OCBITU XapaKTepu3yeTbCs TUM, LLIO OCBiTa Mae OyTu
iHHOBALAHOIO | CNpuAT (OOPMYBaHHIO OCOOUCTOCTI, 34aTHOI XWUTW i NnigHO
aisaTn B rmo6anisoBaHOMYy, iHTErpoBaHOMy CBiTi, LUBWAOKO afanTylouuch B
yMOBaXx, WO MOCTINHO 3MiHIOTbCA. Cepen NpodhecinHNX KOMMNETEHTHOCTEN
BUYATENS BMOKPEMIIEHO iHHOBaUiViHy. Lle obymoenioe notpeby B niarotoBui
BUMTENS (30KpPEMa, BUYMTENS MaTeMaTuku), 30aTHOr0O Ha OCHOBI Bi4NOBIOHON
dyHOameHTanbHOI OcBiTM nepebynoByBaTh CUCTEMY BMacHOi MnegaroriyHol
OISNbHOCTI 3 ypaxyBaHHAM CouUianbHO 3HaJvyLUMX Uined Ta HOpMaTvBHUX
obmexeHb, aHanisyBatu, CTBOPIOBATM Ta BNpOBapKyBaTU iHHOBAUjii B
nefaroriyHy OisnbHICTb.

B ocraHHE pecatupiyda  pisHi  acnekTM MigrotoBKM A0  iHHOBALHOI
neaaroriyHoil AisinbHOCTI B MPOLECi OTPUMaHHsi NpoddecinHol OcBiTM Bynv npeameTom
pocripkenHs M. ApTiowwmHoi (ApTiowumHa, 2011), J1. Kosak (Kosak, 2012), |. Maspuiu
(MaBpyw, 2006), O. WanpaH (WanpaH, 2010) Ta iH. lMwuTaHHio nigrotoBkM A0
iHHOBALAHOI ~ OiSINbHOCTI  BUMTENIB-NPEOMETHVKIB  MPUCBSIYEHI  OOCHIHKEHHS
|. Borowwyk (dpisviko-matematudHmx gvcuynnid) (Bonowyk, 2010), T. demuaeHko
(TpynoBoro Hae4aHHS) (OemmaeHko, 2004), K. 3asanko (Myavkn) (3asarko, 2013).

PisHi acnektn npobriemu NiarotoBKM MambyTHIX yuuTenis MaTtemaTvikv B
YkpaiHi gocnimkysanuce y npausix |. AkyneHko (Akynexko, 2013), B. bess (bess,
2018), M. bypau, K. BraceHko (Bnacenko, 2020A), |. Jlos’'sHoBOI (BnaceHko,
2020B), O. MaTtaLw, 3. CnenkaHb, C. CkBOpLOBOI, H. TapaceHkoBoi
(TapaceHkoBa, 2016), O.YaweuyHikoBoi Ta iHWMX. [MuTaHHA opmyBaHHSA
FOTOBHOCTI MawbyTHIX yyuTeniB mMaTemMaTVKu [0 iHHOBALMHOI nedaroriyHol
JiSiNbHOCTI Y NPOLECi BUBYEHHS METOANYHUX OVCLMMNMIH BUCBITIIEHO Y (AdkaH,
2018). Y TOM Xe 4ac NWUTaHHA MIiArOTOBKM A0 iHHOBALMHOI neaarorivyHoi
JiSiNbHOCTI ManbyTHIX BUMTEMIB MaTEMATVKW y NMPOLLECI BUBYEHHSA MaTeEMaTUYHMX
avicumnnid notpebye JoAaTKOBOroO AOCHIMKEHHS.

MeToro cTaTTi € BMOINUTM Ta OxapakTepu3yBaTW OCHOBHI LUNSAXM
¢OpMyBaHHSA FOTOBHOCTI ManWbyTHIX BUATENIB MaTemaTuku OO iHHOBaLiHOI
neaaroriyHoi AisinbHOCTI B NPOLECi BUBYEHHSI MaTEMATUYHUX AUCLMMNIIIH.

MeToam Ta MeTOAMKM OOCRNiOXKEeHHSA. TeOpeTuYdHi: aHani3, CMHTESs,
iHOyKUis, Oedykuis, abcTparyBaHHs, cucTemMaTtusauis — y3ararbHeHHs,
MoAentoBaHHs.  EmnipuuHi:  uinecnpsiMoBaHi  cnoctepexeHHs,  Oeciaw,
eKCrnepTHe OLiHIBAHHSA NPOAYKTIB HABYaNbHOI AisiNbHOCTI.
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Pesynbtatm Ta amckycii. g «iHHOBaLiHO NeJaroriyHol OisSbHICTIO
BUATENS MateMaTuku» PO3YMIEMO CKMNagHe iHTerpaTvBHE YTBOPEHHS, WO €
CYKYMHICTIO Pi3HWX 3a LiNsMKN Ta XapakTepoMm BUAB Jil, KOXEH i3 AKvX BianoBigae
OCHOBHWM €Tarnam po3BuUTKY iIHHOBALiIiHWX NPOLIECIB | CNPSIMOBaHUIN Ha CTBOPEHHS,
anpobaLito Ta BHECEHHS MefaroroM 3MiH 40 BacHOi cuctemm poboTu, NocTiiHe
CaMOB/IOCKOHArIEHHS! B KOHTEKCTI MOAEpHi3aLii MaTeMaTU4HOI OCBITU.

Mig «roTOBHICTIO BYMTENSA MaTeEMaTUKN A0 iHHOBAUiINHOT negarorivyHoi
[iSNbHOCTI» PO3yMiEMO iHTerpaTMBHY $KICTb MOro OCOOWCTOCTi, Ska €
pe3ynbTaTOM CUHTE3y MOTMBIB, LiHHOCTEN, 3HaHb, YMiHb Ta NPaKTUYHOrO
cyb’ekTHOro pocsigy 1 3abe3sneuye ycniwHy negaroriyHy AisnbHICTb,
CMpsAIMOBaHy Ha CTBOPEHHS, MOLUMPEHHS Ta CBiAOME i AOLiNbHE BUKOPUCTaHHS
iHHOBAaUIM Yy Npoueci HaB4aHHA MaTeMaTUKN.

Mpouec hopmyBaHHSI FOTOBHOCTI ManbyTHIX yunMTeniB MaTemMaTvkm OO
iHHOBAUiHOI negaroriyHol AiNbHOCTI MOYMHAETLCA 3 MEPLLUOro CEeMecTpy
(nponeaeBTM4HUIA eTan), KNYOBY POrib Y LbOMY NPOLIECI BigirpaloTe METOANYHI
OVCLMMITIHM, LU0 BMBYaOTLCA Ha 3-4 KypCi MepLUIOro piBHS Ta Ha ApYromy PiBHi
BUWLLOI OCBITW. Y TOM Xe 4Yac (hopMyBaHHs FOTOBHOCTI Mae€ BiabyBatuch i B
NPOLECi BUBYEHHS MaTEMATUYHUX AUCLMNAIH, aMKe, SIK 3a3Hadanoch Y (A4kaH,
2018), dhopmyBaHHs1 rOTOBHOCTi A0 iIHHOBALIVHOI NeJaroriyHol AisnbHOCTI Mae
cnupatucb Ha dyHOaMeHTanbHy matemaTtudHy nigrotoBky. Mu noginsemo
aymky M. MNMpaupboBuToro, kM yHaameHTanbHy MaTeMaTuyHy nigroToBKY
ManbyTHbOrO BYUMTENS MaTeMaTUKN TNyMauuTb SK METOOOMOrYHY, 3MICTOBHY,
TEOPETUYHY Ta NPaKTUYHY NiArOTOBKY, Ska € OCHOBOW Ansd nobyaoBu siKiCHOT
NiaroToBKM BYUTENS-AOCMIAHUKA, MOnynspusaTopa HayKoBMX MaTeMaTU4dHMX
3HaHb, y4uTens MaTemaTuKW, 30aTHOro BEeCTW HaBYaHHs 3a Oyab-Skum
LWKINbHMM MigPYYHMKOM, MpauioBaTh 3 064apoBaHO Mofogaro, KepysaTu
MaTeMaTVYHUMK TypTKamu, 3aiMaTCca PO3BUTKOM MaTeMaTUYHUX 3aiGHoCTen
Ta TBOPYMX HABUYOK YreHiB Maroi akagemii Hayk TOLLLO; HaAiHOK ONOpPOoto Ans
dopMyBaHHA NpodecinHmx sKocTen, 6a3o Ans camooCBiTM, CaMOPO3BUTKY,
camoBpockoHarneHHst (MpausosuTtui, 2011).

dyHoameHTanbHa matematudHa nigrotoBka MambyTHiX neparoris
30INCHIOETLCS B NPOLIECI BUBYEHHS ENTEMEHTapPHOI MaTeMaTuK/ Ta AUCLUUMIIIH
BMLLIOI MaTeMaTuKun (MaTemaTu4Horo aHaniay, niHinHoi anredpu Ta iH.).

OpHielo 3 KIMOYOBUX HaBYanbHUX AWCLMMNIIH Ha NPONeaeBTUHHOMY
eTani MigroToBkM MambyTHBOrO BYMTENS MaTeMaTukM [0 iHHOBALiNHOI
negaroriyHoi  gisnbHocTi € «EnemeHTapHa martemaTtukay». HeobxigHo
BiA3HAUMTK, WO B pi3HUX NedaroriYyHUX YyHiBepcuteTax LUs AucuunniHa
BMBYAETLCHA Ha Pi3HNX Kypcax, Yy pidHOMY 06casi i 3 geLo pisHo meTor. Ane
He3anexHo BiJ 3aknajy BULLIOT OCBITM BOHA Biirpae 3HayHy posb y NiaroToBLi
BUMTENS] MaTemMaTukn, )OpMyBaHHi 3HaHb Ta OCOOMCTICHUX AKOCTEW, SiKi €
©6a30t0 AN roTOBHOCTI A0 iHHOBALIMHOI NeaaroriyHoi gisinbHOCTI.

Y NpoLECi BUBYEHHST €MEMEHTAPHOI MareMaTuKM OOLINbHO OpraHisoByBaTu
iHHOBALLiIMHE HaBYaHHS, LLO Nepenbadae KOMBiHYBaHHS TPAOMLINHMX Ta iHHOBALMHMX
dopm i meTofiB HaB4aHHsA. OxapakTepusyemo MeToamyHi OcOGNMBOCTI Takoro
KOMOiHYBaHHs1 Ta iIHHOBALLiHI (POPMM | METOAW, SKi I0LIMBHO 3aCTOCOBYBATH.

421
ICV 2022: 80.27
DOI 10.31494/2412-9208-2023-1-3


https://pedagogy.bdpu.org.ua/

Cepisi: lMedazoeiyHi Hayku. Bun. 3. 2023. 590 c.

1) 3wmiHa akueHTiB y hbopmax poboTtu. MNepexia Big AOMiIHYBaHHS, y Tak
3BaHOMY, «TPaAMLINHOMY HaBYaHHi» ppoHTanbHOI pobOTN A0 NepeBaxaHHs y
pamkax iHHOBaLiMHOro HaBYaHHS rpyrnoBoi POGOTY CTYAEHTIB Y FOMOTEHHUX Ta
reTeporeHHux rpynax 3miHHOro cknagy, iHauBigyanbHoi poGoTu sik nig Yac
NPaKTUYHUX 3aHATb i3 enemMeHTapHol MaTeMaTuKK, Tak i B NpoLeci caMoCTiMHOT
no3aayauTopHoi poboTu. PosrmsHeMo, sik npuknag, opranisauio rpynoBoi
OIANbHOCTI  CTYAEHTIB (MepeBaXHO B FOMOFEHHWX rpynax) 3a MeToaoM
«CTBOPEHHSA KOMaHAHOro MnpoaykTy». Meton nonsrae B TOMYy, LLO KOXeEH
CTYOEHT Yy rpyni OTpMMye iHaMBIQyanbHe 3aBAaHH|, KpiM TOro, rpyna sararnom
mae ogHe abo ABa (3anexHo Big TeMu, TUMY 3aBAaHHS, Yacy, sikuii NoTpideH Ha
po3B’A3aHHA Ta iH.) 3aBAaHHs, SKi  «CKnagalTbCa» i3 Bignosigen
iHOMBiQyanbHWX 3aBAaHb. Hanpuknag, y npoueci NpakTUYHOrO 3aHATTH 3 TeMU
«Po3B’a3yBaHHS norapndMivHMX Ta MOKA3HUKOBUX PIBHSHbL Ta HEPIBHOCTEWN»
rpyni i3 4 CTygeHTiB MPOMOHYETLCH iHAMBIAYanbHi 3aBAaHHS: pPO3B’A3aTv

piksHHs: 1) 9.16"-7.12'-16.9"=0; 2)  4V°_32=4.2%;

log -(x-3)
3 log, ,(3x*~12)=2; 4 X"
OBa  3aBoaHHA  And rpynosoi  pobotu: po3B’A3aTM  PIBHAHHA

o, o +B) (46 -] | 23109, ™ K0T 1=c"-a,

b — kopiHb YeTBEPTOro 3 piBHAHL ANs IHAUBIAYarbHOrO PO3B’A3yBaHHs, C — KOPiHb
MepLLIOro PiBHAHHS; d — KOPiHb TPETLOrO PIBHAHHS; K — KOPiHb OPYroro PiBHSHHS.

Y pasi, SKWO OAWH i3 CTydeHTiB He BrnopaBcs i3 BUKOHAHHAM
iHOMBIOyanbHOro 3aBAaHHs 3a BiaBedeHur Yac (4o 10 XBWUNWH y 3anexXHOCTi Bif,
iHOMBIOyarbHNUX OCOBNMBOCTEN CTYLEHTIB), O3BONAETHCA AOMNOMOra TOoro i3 Korer,
SIKUIA BYKOHAB CBOE 3aBJaHHA. Taka opraHisaljsi poboT BUMarae Ymmaro 3ycurib
i3 6oky BUKNagaya, ane crnpusie He nuie HabyTTio 30o0yBadaMn MaTemMaTUyHNX
KOMMETEHTHOCTEN, ane 1 Takux BaXIMBUX SKOCTEN And ManbyTHBOI iIHHOBALLIMHOI
nedaroriyHoOl  OiANbHOCTI  BYATENS  MaTemMaTuky, $K  HarnonernvsicTb,
BiANOBiganbHICTL 3a KONEKTVB, 30aTHICTb 4O CriBrnpalLi, B3aeMogoMoOMOr .

2) BWKOpWCTaHHSI LUMPOKOrO [fjana3oHy METOAIB  iHTEPaKTUBHOTO
HaBYaHHs1 (30KpeMa, «MIKPO(OH», «Kapycerby», «KOMo iaew», «MO3KOBUN
LUTYPM», «aHani3 cuTyauii», «BupiLLEHHS Npobnem» Towo). MNpogymaHa 3miHa
METOAIB  iHTEPAKTMBHOTO HAaBYaHHSA Ceped  |HLIOro CTBOPHE  «edoekT
HecrnoAiBaHKuy», OPMYE rOTOBHICTb 0 3MiH y HaB4arbHil (a, OTKe, | B ManbyTHI
npodoeciviHin gianeHocTi). HaBegemo npuknag. lMig yac BMBYEHHSA 3MICTOBOrO
moaynsi «4vcna Ta BMpasu» CTyAEHTaM i3 BUKOPUCTAHHSIM METOAY «MO3KOBOTO
LUTYPMY» MPOMOHYETLCA 3HAWTU BCi MOXIUBI CMOCOOW CrpOLLEHHS BUpa3y:

\/x +24/3x-9 + \/x —2./3x+9. CTyOeHT\ B npoLeci po3B’sdyBaHHs 3aBaaHHS
abo Bigpasy nepexoaaTb [0 3HAXOMKEHHSI 06NacTi BUSHAYEHHs1 BUpa3sy Yepes

=4, TaKkox CTyaeHTam MponoHyETLCA
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PO3B’si3aHHs1 CUCTEMM ippaLlioHarnbHKUX HepiBHOCTeN | X + 24/3x-920 (nepumn

X—24/3x=9>0

cnoci6), abo cnovaTKy BUKOHYIOTL AeKiNbKa TOTOXHIX NepeTBOPEHb | OTPUMYHOTL:
[x —3+3 +‘ [x—3— \/5‘ (opyrvin  cnociB). Ticnsa  BUKOHaHHS  TOTOXHIX

NepeTBOPEHb CTyAEHTaM 3Ha4yHO MPOCTille BM3HAYMTU 0ONacTb BU3HAYEHHS
BUpasy Ta 3HaYeHHs, B AKOMY «MiAMOAYIbHWA» BMpPa3 3MIHIOE CBi 3HaK. Micns
TOro $iK Ha JOLLUL 3aHOTOBYETLCS PO3B’A3yBaHHsI Npuknady ABoMa criocobamu,
[OO0UiNbHO 3anponoHyBaTy CTyAeHTaMM Taki 3anvTaHHa Ta 3aBOaHHS:

e ki noHATTA Ta BnactuBocTi Bum BuKOpucTOBYyBanu B MNpoOUEC
pO3B’A3yBaHHs LbOro npuknagy?

e ki eTann B po3B’si3yBaHHi 3agadi KOXXHUM i3 cnocobiB 34aoTbest
Bam HanbinbLw cknagHumum i yomy?

Baxnmeum 3acobom opraHisauii poboTn CTyaeHTiB € HagaHHs ansi
nosaayautopHoi pobotn abo ans iHouwBsigyanbHoi poboTn B ayauTopii
3aBaaHb TNy «CknagiTe aHanoriyHy 3agady».

Po3g’a3yBaHHs 3aBOoaHb Aekinbkoma MeTtodamu (cnocobamm) [o3Bonse
aKTVBHO 3aCTOCOBYBATU B OCBITHLOMY NMPOLIECi BXXE 3rafyBaHUIN «CHaHOH-METOAY i3
METOI0 PO3BUTKY BaXKIMBKX EMOLIIMHO-BONBOBMX SKOCTEN ocobucTocTi. Hanpuknag,
Mg Yac BUBYEHHS 3MICTOBOrO moaynst «PiBHSHHSI Ta HepIBHOCTI» [ABOM rpynax

CTY[EHTIB MPOMOHYETLCS! PO3B'A3aTU HEPIBHICTL |X— 2|'093(X’2) < |X— 2|'°g3(x’8)

(oaHa rpyna CTyAeHTiB pO3B’A3ye HEPIBHICTb METOAOM PIBHOCUIbHMX MEPETBOPEHD, a
iHLLA — MeToAOM iHTepBaniB). MoTiM i3 3aCTOCYBaHHSAM «CUHAHOH-METOAY» CTYAEHTU
BYaTbCA OOIpyHTOBYBATM MnepeBarn (HEOOrMiKM) KOXHOro MeTody, OVCKYTyBaTw,
BIJICTOOBATW BracHy OyMKy Ta OTPUMYIOTb 3aBOaHHA AN No3aayaUTOpHOI poboTn
CKOHCTPYIOBAaTV aHarorivHy 3afaqy.

3) BukopwcTaHHA meTogy MpOeKTB. Y MpoLeci BUBYEHHSA HaBYaribHOI
avicumnniHn «EnemeHTapHa matematukay CTyAeHTU roTyloTb 8K iHOMBIAyarbHI,
Tak i rpynosi iHcpopmauiviHi Ta gocnigHuubki Npoektn. MNpu uboMy AOUINbHO
posnoynHaT poboTy i3 MigroTOBKM IPYMoOBMX IHGPOPMALHUX MPOEKTIB, SKi
opMYIOTh Y CTYAEHTIB 34aTHOCTI poboTK 3a LM MeTofoM, poboTtu B rpyni (napi),
30aTHOCTI NPEACTaBnsaTM Ta OOrpyHTOBYBaTU pe3ynbTaTu CBOEI OisiNbHOCTI.
HaBegemo npuknag [ocnigHWMUbKOro npoekTy. [pymi 3 OBOX-TPbOX CTYOEHTIB
MPOMNOHYETLCA O3HANOMUTHCH i3 MAKETOM AMHaMiYHOI MaTemaTuku « DGy, nibpatn
3i LUKINbHMX NigpyYHUKIB (MOCIOHWKIB, TOLLO) 3adadi Ta NMPOAEMOHCTPYBaTh iX
pO3B’A3aHHs sk 6e3 BUKopuCTaHHS «DG», Tak i 3 10ro BUKOPUCTaHHSIM.

I3 MeTol NponeaeBTUYHOT MiArOTOBKM A0 iHHOBALNMHOI negaroriyHoi
DiSiNbHOCTI B MpOLECi BMBYEHHS €reMeHTapHOI MaTemaTuKuM AOUiNbHO
BMKOPUCTOBYBaTW  TpaguuiiHi  Ta  iHHOBAUiMHI  3acobw  HaBYaHHS.
OxapakTepusyemo OCHOBHI 3 HUX.

v'3agadi 3 pi3HMX TEM Kypcy EneMEHTapHOI MaTeMaTuikv, LUOo
pO3B’A3y0TbCS AeKinbkoma metogamm (crocobamm). MNpuknaam Takmx 3agad Bxxe
Oynn HaeepeHi Buwe. Taka AisnbHICTL cnpuse opMyBaHHIO B MawibyTHIX
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yynTeniB yMmiHb MateMaT4HOrO MOAEMOBaHHS, 30aTHOCTEN EKCNIEPUMEHTYBATU
3 BMH6opom meToay (cnocoby) po3B’sidyBaHHSA Ta MOSICHIOBATW MOrO AOLMBHICTb.
Hanpuknag, nig Yac BUBYEHHS 3MiCTOBOro Moaynsi «PiBHSIHHA Ta HEPIBHOCTI»
CTyAeHTaM A0LiNbHO NPONOHYBaTU PO3B’A3yBaTh NPaKTUYHI Ta NpuKNagHi 3agavi
[Jekinbkoma metogamm (crnocobamm). 3okpema, 3agadi Ha cyMiLli | cnnaew, 3agadvi
Ha poboTy, 3agadi Ha pyx [AOUINIbHO 33 MOXIIMBOCTI pO3B'A3yBaTV SIK
aHaniTMYHUM, TaK i apupmMeTnyHUM MeTogamu. Tak, NpU PO3B’A3yBaHHI 3adadi
«Mpn 3miwyBaHHi 40%-ro po3uuHy kucnotm 3 10%-uM PO3YMHOM KMCIIOTU
opepxanu 800 r 21,25%-1 po3umH. CkirnbKku rpamiB KOXHOMo po34uHy B3Anu Ans
3MiLLlyBaHHA?» CTyAEHTaM MPOMOHYETLCA BUMKOPUCTaTW CNoYaTky aHaniTM4HWUN
meTod. BiH Oinbl 3BUYHWMIA NSt CTYAEHTIB  MOMOALUMX  KYPCIB, OCKiNbKM
CNMPAETLCS Ha BiJHOCHO HEAABHIM Cy0’EKTUBHWI LLKINbHWIA 4OCBIA MaTeEMaTUYHOI
OiSNbHOCTI 3 pO3B'A3yBaHHA Takux 3agjad. [Npn upbomy 3agadvy aHaniTM4HUM
mMeToAoM 3000yBadi po3p’sidyloTb ABOMa crocobamu (3BiBLUM [0 PIBHSHHS 3
OfHiEt0 3MiIHHO abo cUCTEMU PIiBHSHB i3 ABOMA 3MiHHMMM). [oTiM cTyaeHTam
NMPOMNOHYETLCSA PO3B’A3aTh 3aaady apuPMETUHHUM CNocoGoMm.

OpraHi3oByBaTh po3B’a3yBaHHsA NodibHMX 3agay gouineHo abo y dhopmi
KONEKTMBHOI poBOTH i3 BUKOPUCTAHHAM iHTEPaKTUBHMX MeToAiB, abo X (Lo
BBaXKaemo Oinbw gopeyHuMm) y  dopmi  rpynoBoi  poboTu, Hanpuknag,
opraHisyBaBLM «OUTBY MeTogiB». BaxnmBo B npoueci 06roBopeHHs
(npencTaBneHHs) po3s’sa3yBaHb COOPMYIIHOBATU OPIEHTOBHI OCHOBW LiANbHOCTI
OO0 pO3B’'A3yBaHHA MoAibHMX 3agad KoKHMM i3 cnocobis. Ons GinbLiocTi
CTYOEHTIB «OnvKuMm» 3 TOYKM 30py akTyanisauii Cy6’eKTMBHOrO LUKINIbHOrO
[00CBidy BUABNSAETLCS CNOCIO 3B€AEHHSA 4O CUCTEMMU PiBHSIHB, LLIO MOSICHIOETLCA
HedaBHIM  LUKINMbHUM  OOCBIAOM. Y KOHTEKCTi MponeaeBTUKM METOAUYHOI
niarotoBKM CTYAEHTIB HeobxigHO, Wwo6 ManbyTHi BYMTENi MaTemMaTukm
YCBIZOMWIU BaXKIMBICTb (DOPMYBaHHA 30aTHOCTEN PO3B’si3yBaHHS NPaKTUYHNX
Ta NpUKNagHux 3agad apudMeTUYHMM CrnocoboMm, SIKMA He nue Ccrnpusie
PO3BUTKY B HUX FOMYHOrO MUCIIEHHS | KpeaTUBHMX 3A4iOHOCTEN, PO3LUMPEHHIO
CyO’eEKTMBHOrO [0CBiQy MaTeMaTU4HOI AisnbHOCTI, ane n € HeobxigHMM Ans
ManbyTHBOI NefarorivyHol AiANbHOCTI.

v'Rich 3agaui. Mig Rich 3aga4amn y kypci eneMeHTapHOT MmaTeMaTukm
Oyoemo posymiTv Ti, SKi HaOalTb CTYAEHTOBI MOXIMBICTb «BIOKPUTUY HOBI
mMaTtemaTuyHi npaBuna (NOHATTH, 3aKOHOMIPHOCTI), OiATM HecTaHO4apTHO,
po3BMBaTU TBOpYE MMUCMEHHA. Y KypCi €enemMeHTapHOi MaTeMaTuku
BMOKPEMITIOEMO [IBa OCHOBHMX BMAuM Rich 3agay: BigkpuTi Ta iHTerpatuei. Mg
BiOKpUTOIO 3agadeto OyoemMo posymiTM Ty, WO MaE HEBM3HAYEHY YMOBY
(HasiBHICTb HAANMLLKOBUX AaHMX abo X HeJoCTaTHICTb) abo AekinbKa po3B’sa3kiB
3anexHo Big iHTepnperauii ymoBu. MeTtoamka BuKopucTaHHa Rich 3apad
onucaHa B Hawmx nybnikauiax (AukaH, 2022, BnaceHko, 2020B).

v TowwyKkoBo-ZocniaHMUBKI 3a4aui 4na ayauTopHOT Ta no3aayantopHol
pobotn. Hanpuknag, Ha OCHOBI aHanidy HaB4yanbHWX MOCIOHUKIB 3
€NeMeHTapHOi MaTeMaTVKM Ta LUKINMbHUX MiAPYYHUKIB BUOKPEMTE MPUIAOMU
pO3B’si3yBaHHs1 TPUrOHOMETPUYHNX PiBHSIHb Ta OPIEHTOBHI OCHOBW AiANIbHOCTI
3 BUKOPUCTaHHS UuX NpuiiomiB. 3anoBHiTb Tabnuuo 1.
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Tabnuus 1
BuaineHHA opieHTOBHMX OCHOB AiAANIbHOCTI 3 PO3B’A3yBaHHA PiBHAHb
Ta HepiBHOCTeN
Ne Mpunom OpieHTOBHa OCHOBa Mpuknaga piBHAHHA
AlIANBbHOCTI I3 BUKOPUCTaHHA
npunomy

v IHbopMaLiiHO-KOMYHiKaLilHI TexHonorii, 3okpema:

— neparoriyHi  nporpamHi  3acobu (3okpema, GRAN), nporpamy
AvHamiyHoi MaTtemaTukn «DGy, rpacdobyaisHuku (Advanced Grapher);

— MyNbTUMEAiViHY OOLUKY;

— XMapHi cepsicu (3okpema, cepsicn Google (Hanpuknag, noLTOBUIA
cepBep Gmail, cepsic Google Blogger, Ta iH.), oHNanH-rpadobyaiBHUKN,
coujanbHi Mepexi 1 iH.);

— KOMM'OTEPHI nNporpamy Ta BeG-OpiEHTOBaHI CUCTEMM TECTyBaHHSA
ONs  [iarHOCTUKM  PIBHSA  3aCBOEHHSI MaTtepiany cTydeHTamu (3okpema,
MyTestX, TCExam, Hot Potatoes, cepeaouwie Moodle).

O3HanoMneHHA CTyAeHTIB i3 nedaroriyHnMmn nporpamHuMKn  3acobamu,
rpachobyaiBH1KamMm OUINbHO MpoBOAUTM Yy DOPMi FPYNnoOBUX MPOEKTIB, Mig Yac
npeseHTauii SkMX nponegeBTVYHa METoAMYHA MNiAroToBKa MambyTHIX yuuTenis
nonsrae y dopmyBaHHi 6aveHHs Ta 34aTHOCTI OOrpyHTOBYBaTWM AOLMbBHICT
(HEeOoUINbHICTb) BUKOPUCTaHHS KOMIMIOTEPHOI MIATPUMKM ANt PO3B’A3yBaHHA
NeBHUX TUMIB 3a3fad (Ta aprymeHTaLii eTany po3B’a3yBaHHs, Ha AKOMY OOLINbHO
BMKOPUCTaTX  KOMIMTIOTEPHY  MIATPMMKY), @ MponegeBTVYHa  iHHOBALUinHA
MigroToBka — y hOpMyBaHHi 30aTHOCTI CaMOCTIVIHO 3HaXOAUTW Ta OMaHoBYBaTU
3acobn KOMM'IOTEPHOI NIATPUMKW. |3 TOYKM 30py NPOMEAEBTUYHOI METOAUYHOI
MiOroTOBKM B MPOLIEC BUMBYEHHS Avcumnniiy «EnemeHTapHa matematvka» (Ta
HLUMX AMCLUMNMIH MaTEMaTUYHOrO LIMKITY), KOPUCHUM BBE&XKAEMO BUKOPUCTaHHS
MOXIMBOCTEN MyTNbTUMELIVHOI JIOLLKW Y MPOLLECi KOMEKTUBHOI Ta rpyrnoBoi poboTtw,
npeseHTauii CTYAEHTCbKUX MPOEKTIB. Takox, siK yke Oyno 3asHayeHo BuLle, Y
npoLieci BUBYEHHSA Kypcy «EnemeHTapHa matematukay (0cobnmeo Ansa CTyOeHTiB
MEPLUOKYPCHWKIB) AOLINTbHUM € MPOBEAEHHS iHOMBIOyanbHUX Ta KOMEKTUBHUX
KOHCYTbTaLil i3 BUKOPUCTaHHAM XMapHWX CEPBICIB Ta coLjanbHUX MEPEX.

OpHuMU i3 NPOBIOHNX PyHOAMEHTaNbHUX AVCUMMITIH Y MiArOTOBL BYMTENS
MaTemMaTukn Ta MaloTb B3AEMO3B'A3KM 3i LLUKIMIbHAM KypcOM, SiKi BUBYalOTLCH,
MOYMHAOYM 3 MEPLLOro Kypcy, € MaTeMaTWYHWUIA aHani3 Ta niHiiHa anrebpa. Y
MpoLeci BMBYEHHS1 iX 3 METOK MPOMNeoeBTUYHOI MiArOTOBKM OO0 iHHOBAUMHOL
neJaroriyHoi  AiAnbHOCTI JOLINMBHO BUKOPUCTOBYBaTW Ti XK 3acobu, copmm Ta
METOOM HaBYaHHs, WO OynyM OxapakTepusoBaHi BULLE B KOHTEKCTI BMBYEHHSI
HaB4YanbLHoi avcumnniHn « EnemeHTapHa matemaTuki». KpiMm Toro gouinsHo:

— O3HAYEHHSI MOHATTS, TEOPEMY 3a MOXIMIMBICTIO (hOpMynoBaTU SIK
NPVPOZHOK MOBOK (CIOBECHO), TaK Pi3HNMK 3acobaMu MaTemMaTU4HOI MOBM
(cumBonivHoto, rpadivHo);

— nig Yac BBeOEHHS HOBWUX MOHATb Ta CMNocobiB AisiNbHOCTI 3 HUMU
MOTMBALHUA KOMMOHEHT MOB’A3yBaTW 3 NPUKIAZHOK CrNpSMOBAHICTIO Ta
3MiCTOM HaBYaHHSA MaTeMaTUKX B LLKOST;
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—nif 4Yac HaB4YaHHS [OBedeHb MPOMNoOHyBaTWU po3rnggatv napu
eKBiBaneHTHUX TBEPAXKEHb;

— Mig Yac HaB4aHHS pO3B’si3yBaHHIO 3a4a4 O3HaNOMIOBATW CTYAEHTIB i3
METOANYHMMM acrekTammn HaBYaHHS PO3B’si3yBaHHIO 3a4a4, 30Kpema 3 eTanamu
pO3B’A3yBaHHA 3afadi, BUOKPEMIOBATM OPIEHTOBHI OCHOBW AiiNbHOCTI i3
3aCTOCyBaHHsi MEBHOTO MeToAy/cnocoby, MpPOMoHyBaTW 3HAWTM MOMWUIKY B
pO3B’i3aHHI (MipKyBaHHI);

— MpONOHyBaTW  CTyQeHTaM  3aBOaHHS  HA  y3arafbHEHHs  Ta
cucTemMaT3aLio BUB4YEHOrO MaTepiany, 6esnocepenHb0o NOB'I3aHOTO 3i LLKINbHUM
KYpPCOM MaTemMaTvku, Ta po3B’si3aHHs iHLUMX NPOoGeMHO-MOLLYKOBUX 3aBAaHb;

— NpOBOAUTU [eKiNbKka iHTErpOBaHWX 3aHATb 3 UMX OMCUMMAMIH Ta
erieMeHTapHOI MaTemMaTuKu.

HaBegemo kinbka npuknagie A0 3a3HadYeHnX BULLE MipKyBaHb.

30oKkpema, Ha NPaKTUYHMX 3aHATTAX CTYAEHTIB OOUINbHO 3HANOMUTK 3
HaCTYNMHMM NaHLI0XXKOM MOHATb-y3aranbHeHb (tTabnuus 2).

Tabnuus 2
Y3aranbHeHHs NOHATb
MonsTTa 1 MoHaTTa 2 MoHaTTa 3
(y3aranbHeHHs NoHATTS 1) (y3aranbHeHHs NOHATTS 2)
Yucnosa nocnigoBHIiCTb [iicha  dyHKuia  ogHiel | [incHa dyHkuia 6aratbox
3MiHHOI 3MiHHUX
pannus yncnoeoi | Mpanumusa  dyHKuii  ogHiei | MpaHunua  dyHKuii BaraTbox
nocniaoBHOCTI 3MiHHOI 3MIHHUX
HenepepsHicTb  dyHKUii | HenepepeHicTb dyHKUii | HenepepBHicTb DyHKUT
OfHi€l AiNncHOI 3MiHHOI 6araTbox AiNCHNUX 3MiHHUX KOMMEKCHOI 3MiHHOT
EkcTpemym dyHKUii | Ekctpemym dyHKuUii | Ekctpemym dyHKUiT
OfHi€l AiNnCHOI 3MiHHOI 6ararbox AiNCHUX 3MiHHUX KOMMEKCHOI 3MiHHOT
MoxigHa Ta andepeHuian | YacTuHHi noxiaxi Ta | MNoxigHa Ta AwndepeHuian
YHKUIT  OfHIET  AIACHOI | YacTWHHI andepeHuianu | dyHKUiT KOMNNEKCHOI 3MiHHOT
3MiHHOI dyHKUiT GaraTbox gQiACHUX
3MiIHHWX

MoumHatoun 3 Neplumnx NpPakTM4HKX 3aHATb i3 MaTteMaTV4HOro aHariay,
[O0UINbHO MPOMOHYBaTW CTyAEHTaM 3HaUTV MOMUITKY B MIPKYBaHHSIX (PO3B’A3aHHI).

Hanpwviknag,

3HanaiT

NMOMUIIKY B

MipKyBaHHSIX:

Hexan

q;tl,neN,peN,q eN P HeckopotHuit api6 BeQ ~ Posecty, wo

2
\/ﬁe Q. HosepenHs. MosHaummo: \/ﬁ: P toni n= p_2

q

q

LLIO HEMOXXITNBO,

q

2
ockinbkn (=1, N €N He Moxe AOPIBHIOBAT HECKOPOTHOMY ApObY P~ 3sigcu
>

MaeMo, LLIO

q

N € 4ncrom ippauioHansHUM gnst 6y}J,b-FIKOFO HaTypanbHOro n.

Ak popgaTtkoBe A0 MonepeaHLOro 3aBAaHHA, AOLMbHO 3anpornoHyBaTU
BIOKpUTY 33dady: cchopmynioiTe 3agady, y skin 6yno 6 BUKOpUCTAHO HaBeneHy
BULLE ideto AoBedeHHs. Hanpuknad, ymoBa moxe OyTu Takowo: «4oBeCTu, Lo
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SAKLLO \/ﬁ N, 10 \/n — ippaujioHanbHe Yncnoy. BrkoHaHHst nofibHnx 3aBaaHb

CMpVSIE He TiMNbKy HabyTTIO CTyAeHTaMy MaTeMaTU4HNX KOMNETEHTHOCTEN, ane i
OPMYBaHHIO TakvMX BaXKNMBMX AN ManOyTHBbOI iHHOBALjHOI neparoriYHol
OiSNbHOCTI  30aTHOCTEN, SIK aHania Ta MOPIBHSAHHS OaHWX, MOACHEHHSA Ta
KOperyBaHHs CBOET MaTEMaTUYHOI Ta METOANYHOI OisiNbHOCTI.

HaBegemo e oavH nNpuvknag iHTerpaTtMBHOI 3afadvi: 3anuwiTb, He
BMKOPUCTOBYIOMM  3HaK MoOAyns, aHanitMyHuin  Bupa3 ans  yHKUil
f(x):|2x2+4x—4|—x—l. 3pobiTb ecki3 rpadika dyHKUii: a) 3HangiTe

ekcTpemymy Uiei dyHkuii; ©6) obrpyHTYIMTe AOUINbHICTL / HE AOLiNbHICTbL
BMKOPUCTaHHSA rpacdobyaiBHMKIB 4151 BUKOHAHHS 3aBAAHHS.

HaBenemo npuvknag opieHTOBaHOro Ha MabyTHIO NeadarorivHy AisnbHICTL
OOCNiAHNLBKOrO 3aBAaHHSs, sike AOUINbHO MPOMNOHYBaTK CTyAEHTaM Y MpoLeCi
BMBYEHHSA 3MIiCTOBOrO Mogyns «[udepeHuianbHe YncneHHs dyHKLUiT oaHie
3MiHHOI», TeMa «Hanbinble Ta HanMeHLe 3Ha4YeHHA OYHKLUII». 3 KBagpaTHOro
apKyLLa KapToHY 3i CTOPOHOLO b, BMpi3aroum No KyTax PiBHI KBaapaTu Ta 3ruHaloum
Kpai, cKrnagatloTb NPSMOKYTHY BiAKPUTY KOPODKY. KW 3 NpeacTaBneHnX Hk4e
PVICYHKIB Bi4NOBigae OnMcaHum aism?

Axuin Burnag Gyae matn yHKLUS, WO xapaktepudye ob’em 3pobneHol
NPAMOKYTHOI KOPOBKkn? FAK oTprMaTy KOpobKy HambInbLLIOI MICTKOCTI?

-~ p >
A) s = B) - Y
£
vzh b-2v
-
=4
h 4 v
«| b > « pp>
B) £ r) 'y
b-2y y-2b >
——
E-H Y

Puc. 1. PucyHok 0o 0ocrniOHUUbK020 3a80aHHS 3 MameMamu4yHO20 aHarizy

Hasenemo npuknag npodecinHo OpieHTOBAHOMO 3aBAaHHS, Sike A0LiNbHO
NPOMNOHyBaTV CTyAEHTaM s CaMOCTiHOI pob0TK B NPOLIEC BUBYEHHS pO3Ainy
«Cuctemu niHinHnX anredpaiyHmx piBHAHBb» NiHIMHOT anrebpu.

MpoaHanisynte Ta BWOKPEMITb MDKMPEOMETHI 3B'A3KM TeMu Ta
WKiNbHOro  Kypcy anrebpw, cTBOpiTb O00IpKY MpuKnagHux  3agad,
MaTEMaTUMHUMKN MOLENAMU SKUX BUCTYMNalOTb CUCTEMU MiHIMHMX PIBHSAHb Ta
HaBediTb peKkoMeHAauii LWoAo iX po3B’si3yBaHHA i3 BUKOPWUCTaHHSIM

427
ICV 2022: 80.27
DOI 10.31494/2412-9208-2023-1-3


https://pedagogy.bdpu.org.ua/

Cepisi: lMedazoeiyHi Hayku. Bun. 3. 2023. 590 c.

negaroriyHux NnporpamHmnx 3acobiB Ta (abo) MaTeMaTUYHKX NaKkeTiB.

BucHoBkn. CTBOpEHHst iHHOBALIHOIO OCBITHBOrO CepefoBULLA
HaBYaHHA MaTeMaTUYHUX AUMCLUWNIIH, Takux sk «EnemeHTapHa matematuka,
«MaTtematnyHun aHanis», «JliHinHa anrebpa» Ta iHWWMX 3aBASAKMA oOpraHisauii
iHHOBALIHOro HaBYaHHs1 Mae MOXIMBICTb NOEAHATU TPaaULinHI Ta iHHOBALLIMHI
meToau, opmu, 3acobun HaBYaHHS. IHHOBaLiHe HaBYaHHS cnpusie aganTauii
CTYOEHTIB, (POPMYBaHHIO Ta PO3BUTKY MOTUBIB, LIHHOCTEN, 3HaHb, YMiHb,
0CODOUCTICHUX AKOCTEN Ta 3aibHOCTEN, IHHOBALIMHOIMO CTUMIO AiAANbHOCTI, AKi €
CKragHUKaMM  MOTMBALiMHO-LIHHOMO,  eMOLIVHO-BONbOBOIO,  OnepauiviHo-
OiSNbHICHOrO Ta OUiHIOBaNbHO-PedNeKCMBHOrO KOMMOHEHTIB FOTOBHOCTI, Ta
CTBOPHOE HeOOXiaHI NepegyMoBU hOpMyBaHHS FOTOBHOCTI ManbyTHIX yuuTenis
MaTeMaTvku OO IHHOBALNHOI NeaarorivyHol AisnbHOCTI Y Npoueci noganbsLoro
HaBYaHHS.
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AHOTALIA

Y cmammi po3ansadaembcs Npouec 8UBHYEHHSI MameMamuyYHUX OUCYUNiH K
CcKnadHUK MemoOuYHOI cucmemu ¢hopmMyeaHHs 20mosHOCMIi MaubymHix ydumernig
mamemamuku 0o iHHogauitiHoi nedazoeidHoi disisibHocmi. [omosHicmb MalibymHb020
eyumesia MameMamuku 00 iHHO8auiliHOI nedazoeiyHoi OisnbHOCMI MIyMaqyumscs siK
iHmeepamusHa sikicmb lio2o ocobucmocmi, sika € pe3ynbmamomMm CUHmesy Momusis,
uiHHocmed, 3HaHb, yMiHb ma npakmu4yHo2o cyb’ekmHo2o doceidy U 3abesneuye
ycniwHy nedazoeidyHy OisifibHiCMb, CPSMO8aHy Ha CIMEOPEHHS, PO308CIOOXKEHHST ma
ceidome i douinbHe suKkopucmaHHs1 iHHo8auyili y npoueci Hag4aHHs Mamemamuku.

BuokpemneHo ma 06rpyHmMosaHO OCHOBHI Wiisixu ¢hopmMyeaHHsi 20moeHoCcmi
maltbymHix edumenie mMamemamuku 00 iHHogauyiliHOI nedazoziyHoi dianbHocMi 8
fnpoueci 8UBYEHHs MamemMamu4yHux OucyunniH (enemeHmapHa Mamemamuka,
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MamemamuyHUU aHaii3 ma niitiHa anaebpa).

ObrpyHmMogaHo, WO MPOUECi 8UBYEHHSI MamemMamuyHUX OucyuriH OouimbHO
opeaHi3osysamu iHHogaujiliHe Hag4aHHs, wo nepedbayae KoMbiHysaHHsI mpaduuitiHux ma
iHHOBaUjiIHUX ghopm | Memodis. 3okpema, y npoueci Hag4aHHs1 e1IeMEeHMapPHoOI Mamemamuku
douinbHO 3MiHIBamMuU akueHmu y ghopmax pobomu; 8uKopucmosysamu WUpPOKUL OianasoH
memoO0ie iHMepaKmMuUBHO20 Hag4yaHHSI, ceped iHWOo20 i Memody MPoeEKMis.

3 wmemow nponedesmuyHoi nidezomosku 00 iHHOBaYiliHOI nedazoaidHoi
dianbHocmi 8  Mpoueci  BUBYEHHSI  Mamemamuy4Hux — OucyunniH  OoyinbHO
8uKopucmosysamu sk mpaduuilini, mak U iHHogauyitiHi 3acobu HagyaHHs. [Jo ocmaHHix
giOHocuMo: 3adayi 3 pI3HUX meM MamemamuyqHux OuCUUIIIiH, WO pPO38’A3ymbCs
Oekinskoma memodamu (criocobamu), Rich 3adayi, nowykoeo-0ocniOHUUbKi 3adayi Ons
ayoumopHoi ma no3aaydumopHoi pobomu.

Takox y npoueci susyeHHs1 MamemamuyHux OucyursiH OouinbHO mnid yYac
88e0€HHSI HOBUX MOHSIMb mMa crocobig disnbHOCMi 3 HUMU MOmueauitHUl KOMMOHEHM
rnoe’a3yeamu 3 rpuKknadHoK CrpsiMoBaHiCmio ma 3MiCmMoM HagYyaHHs MameMamuku 8
WKosi; M0 4ac HaeyaHHs po38’sidyeaHHi0 3aday oO3Halomoeamu cmydeHmig i3
MemoOUYHUMU acrieKmamu Hag4yaHHs!, 30KpemMa 3 emaramu po3e’a3y8aHHs 3adadi.

Knrovoei cnoea: mamemamuuyHi OucyunniHu, 20moeHicmb Q0 iHHOo8ayliHOI
nedazoeidHoi OisinbHOCMI, enemMeHmMapHa MameMamuka, MamemamuyHul aHarnis,
yqumernb MameMamuku.
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	 Rich задачі. Під Rich задачами у курсі елементарної математики будемо розуміти ті, які надають студентові можливість «відкрити» нові математичні правила (поняття, закономірності), діяти нестандартно, розвивати творче мислення. У курсі елементарної м...
	 Інформаційно-комунікаційні технології, зокрема:
	– педагогічні програмні засоби (зокрема, GRAN), програму динамічної математики «DG», графобудівники (Advanced Grapher);
	– хмарні сервіси (зокрема, сервіси Google (наприклад, поштовий сервер Gmail, сервіс Google Blogger, та ін.), онлайн-графобудівники, соціальні мережі й ін.);
	– комп’ютерні програми та веб-орієнтовані системи тестування для діагностики рівня засвоєння матеріалу студентами (зокрема, MyTestX, TCExam, Hot Potatoes, середовище Moodle).
	Ознайомлення студентів із педагогічними програмними засобами, графобудівниками доцільно проводити у формі групових проєктів, під час презентації яких пропедевтична методична підготовка майбутніх учителів полягає у формуванні бачення та здатності обґру...


