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Anomauin: Kpumuune MucieHHss € OOHIEIO 3 BUSHAUANLHUX KOMNOHEHM
MamemMamuyHoi KoMnemenmuocmi Maubymuix nedazozie. Memorw cmammi € ananiz
CYHUAcHUX Nioxo0ie 00 opMY8aAHHSI KPUMUYHOSO MUCIEHHS V MAUOYMHIX 84umeris
MamemMamuxyu ma OOIPYHMYBAHHA OeAKUX MemOOUYHUX aCNeKmi8 (HopMYE8aHHs
KPUMUYHO20 MUCTIeHHSL MAUOYMHIX yyumenie Mmamemamuxu y npoyeci ix npogeciunoi
nioeomosku. /s 00CseHeHHss Memu SUKOPUCMAHO MemoOUu OO0CTIONCEHHS — AHA3
HAYKOBOI Jimepamypu 6 KOHMEKCMmI OOCHIONCEeHHA, BUBUEHHs Ma Y3a2albHeHHs

nepeoosoeo neodazo2iyHoco i 61acHo2o 0oceioy pobomu y 3BO, onumysanms,
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aHKemyBauHs. Anpobayis 3anponoHOBaAHUX MEMOOUUHUX NPULLOMIE 30ILUCHIOBANACA i3
3acmocy8anHHamM Memooi8 OpeaHizayii neoazo2iyHo2o eKCNnepuMeHmy 6 pearbHUux
YMOBAX — 0C8IMHbO20 npoyecy Gaxyromemy iHGOpMayiliHux — mexHonro2iu i
mamemamuxu Bonuncvkoeo nayionanvrno2o yHigepcumemy imeni Jleci Ykpainku. YV
cmammi, Ha OCHOBI NOPIBHATIbHO20 AHAI3) PIZHUX MPAKMYEAHb, NOHAMMS «KKDUMUYHE
MUCTIEHHA»  THMEPNPemoBano K pOo3yMO8Y OIIbHICMb, KA CHPAMOBAHA HA
BU3HAUEHHS OOCMOBIPHOCMI NEBHUX CYOJHCeHb Ma CMBOPEHH PAayioOHANbHO20
aneopummy Oiu 0/ upiuleHHs 6I0N0BIOHOI npob.iemMu, 30amuicms npooyKysamu ioei,
BU3HAUAMU CMPpaAme2iyHi NUMAaHHA mMa X eupiulyeamu, 3HAXOOUMU NEPEeKOHIUBY
apaymenmayito, opamu Ha cebe 8i0N0GIOANLHICIb, 8IOCMOIO8AMU BIACHY NO3UYIIO
ma Kopeaysamu ii nio apeymeHmosaHum eniugom onoHenmis. OcHO6HI pe3yibmamu
00CNIONCEHHST C8IOUAMb NPO 8A2OMULL BNIUE HA PO3BUMOK KPUMUYHO20 MUCIEHHS
3000y6a4i@ IHMEPAKMUGHUX Memoodi6 ma CYYACHUX MEXHON02IU HABYAHHS.
AKyenmosano ysacy Ha 8ax*CIUBOCHIT POZBUMKY Y MAUOYMHIX 8UUMENi8 MAMeMAmuKy
HABUYOK AHAI3Y, CUHME3Y, OYIHKU Ma NPUUHAMMS PilueHb, HeOOXIOHOCMI AKMUBHO20
3a0X04y8aHHs  cmyOdeHmie 00 camocmiunoi pooomu. Jlocei0  BUKIAOAHHSL
MamemMamuyHux —OUCYUNJIIH O0d€ niocmasu cmeepoxcysamu, wo Oi€8UM
IHCMPYMEHMOM OJis1 POPMYBAHHSA KPUMUYUHO20 MUCTEHHSL Y CIYOeHmMI8-MameMamuKie
€ pO036’A3V8aHHA  3A60aHb HA PO3NIZHABAHHA NOMUNIOK ) MIDKYBAHHSX, 30Kpemda
mamemamuynux coghizmie. Bucnoeku oocnioscenns niokpecaioioms, wo npoyec
PO3BUMKY KPUMUYHO20 MUCTIEHHA 3000)8a4i6 0C8imu YCHIUHO 8100)Y8a€mMbCsl TuuLe 3d
VYMOBU YINECNPAMOBAHOL, CUCMEMAMUYHOL, OOYILIbHO OpP2aHi308aHOI HABUANLHOL
pooomu. Dopmysamu y cmyoeHmi8 HA8UYKU KPUMUUHO2O MUCEHHS — 3A80AHHS YCIX
HABYANbHUX OUCYUNTIH OCBIMHbOI Npocpamu ni020moeKu Maubymub020 64umens

mamemamuKu.
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Abstract: Critical thinking is one of the prominent components of the mathematical
competence of future educators. The aim of the paper is to analyze modern approaches
to the formation of critical thinking among future teachers of mathematics and
substantiate some methodical aspects of the formation of critical thinking of future
teachers of mathematics in the process of their professional training. To achieve the
aim, we used such research methods as: analysis of scientific literature in the context
of research; study and generalization of advanced pedagogical and personal work
experience in higher education institutions, surveys, questionnaires. Approbation of
the proposed methodological techniques was carried out using the methods of

organizing a pedagogical experiment in the real conditions of the educational process
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of the Faculty of Information Technologies and Mathematics of the Lesya Ukrainka
Volyn National University. In the article, based on a comparative analysis of different
interpretations, the concept of "critical thinking" is interpreted as a mental activity
aimed at determining the validity of certain judgments and creating a rational
algorithm of actions to solve the corresponding problem, the ability to produce ideas,
identify strategic issues and solve them, to find a convincing argumentation, take
responsibility, defend one's position and correct it under the reasoned influence of
opponents. The main results of the investigation indicate a significant impact on the
development of critical thinking of the education seekers of interactive methods and
modern learning technologies. Attention is focused on the importance of developing
the skills of analysis, synthesis, evaluation and decision-making of the future teachers
of mathematics; on the need to actively encourage students to work independently. The
experience of teaching mathematical disciplines gives a ground to claim that solving
tasks for recognizing errors in arguing, in particular mathematical sophisms, is an
effective tool for the formation of critical thinking of the mathematics students. The
conclusions of the investigation emphasize that the process of developing critical
thinking of the education seekers could be successful only under the condition of
purposeful, systematic, appropriately organized educational work. Formation of
students' critical thinking skills is the task of all academic disciplines of the educational

program for training the future teacher of mathematics.

Keywords: critical thinking, future teacher of mathematics, mathematical sophism,

problem-search tasks.
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ITocTanoBKa Mpo0J/IeMH Yy 3araJibHOMY BUIJISII Ta il 3B'SA30K 3 BAKJIUBUMH
HAYKOBMMM YU NPaKTHYHUMH 3aBAaHHsaMu (Berym). YV mpodeciitniil miarorosiii
MalOyTHIX YYHTENIIB MAaTeMaTHUKNA BKIIMBE Micie 3aiiMae (hOpMyBaHHS KPUTHIHOTO
MUCJICHHSI MaWOyTHBOIO BUMTENs $K 3alOPyKH MOro YCHINIHOT TeAaroriyHoi
aisiibHOCTI. HOBIM yKpaiHChKiMl mIkomi MOTPiIOHI KOMIIETEHTHI Ta BMOTHBOBaHI
BUWTENI, sIKI 0013HAHI 3 IHHOBAIIMHUMH HampsMaMu (GOPMYBaHHSI ITiIPOCTAIOUOIO
MOKOJIIHHSI, SIK€ 3/]JaTHE MUCJIMTH KPUTUYHO, BMIE OIIHIOBATH apTyMEHTH, IpUIUMaTH
pILIEHHS.

3 MoYaTKOM MOBHOMACIITAOHOT BIHHU B YKpaiHl MUTaHHS PO3BUTKY KPUTUYHOTO
MHUCJICHHS 3700yBayiB OCBITH HA0YJI0 OCOOJMBOTO 3HAUYCHHS, aJ[’)K€ CaM€ KPUTUUHUM
croci® MHCIIEHHS Jla€ MOKJIMBICTh aHANII3yBaTH OTPUMaHy 1H(GOpMAIIi0, TOMIYaTh
MOMWIKK B HaJaHii iHdopmalii, poOUTH TpaBUIbHI BUCHOBKU Ta MPOTUCTOATU
1H(hOpMaLITHOMY THCKY.

AHaJIi3 OCTaHHIX J0CaiIKeHb i myOJaikaniin (Orasyg jgitepatypu). [Tutanns
KPUTUYHOTO MUCJICHHS, SK OKPEMOTO BHIY MHCJICHHS, TOPKAJIWCS 1€ aHTHYHI
¢dutocodu. BouHu akTyamizyBanu mpoOieMy MHUCIEHHA Yy (inocodcerkiil Hayii
(Coxpar), mpencTtaBuiii BMIHHS BECTH pO3MOBY Ta ctaButu 3anurtanHsa (ILmaton),
3aKJIaIM OCHOBM TIPABHJI PO3MIPKOBYBaHb (ApHCTOTENH). IX ifei 3rofoM akTHBHO
po3uBanu @. Axsincekuid, P. Jlekapr, 1. Kant, ®@. bekon, I'. Cniercep, K. Ilommep, O.
[Tore6Hi Ta inmi [1, ¢.22].

CyvacHuii  mepiog  OOIpYHTYBaHHS  TeOpii  KPUTHYHOTO  MHCIICHHS
XapaKTepU3y€eThCs MMPOHUKHEHHSAM ii B IEaroriuly Teopito, ik METOIy peopraHizariii
OCBITHBOT CHCTEMH. TEXHOJOTiS PO3BUTKY KPHTHYHOTO  MHCIEHHS aKTHUBHO
pPO3pOOISETHCS 3apyOIKHMU BUYEHMMH 1 BIPOBAIKYETHCS Yy TMPAKTHKY HABYAHHS
yHiBepcuTeTiB Ta kosemkiB CLIA.

3HAYHUI BHECOK Y PO3BUTOK KOHIIEIIIi KpUTUIHOTO MUCIICHHS JUTSI TTearOriqHO

TeOopii 1 MPaKTUKU 3p00UB aMepuKaHChKH (istocod, mcuxoror, nenaror Jxou /i,
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SAKUM J1aB Mepliie BUBHAYECHHS KPUTUYHOTO MUCIIEHHS, SIK aKTUBHOIO, HAIOJIETJIUBOTO
1 pETEeNILHOTO PO3TIISAY epeKOHaHb a00 nmepeadadeHoi GopMu 3HaHHA Y CBITJII OCHOB,
AK1 HOT0 MATPUMYIOTb, 1 TOJANIbII1 BUCHOBKH, JI0 SIKUX BOHO NparHe. Buenuii BBaxxas,
0 KPUTHUYHE MUCJICHHS BUHHUKA€ TOJl, KOJU JIIOJIM MOYMHAIOTH MPAIlOBATH Haj
BUPIIICHHAM KOHKpeTHOI nmpobiemu. Tutbku 00proYuCh 13 KOHKPETHOIO MTPOOIEMOIO,
BIJIIYKYIOYH BJIACHUH BUXIJI 13 CUTYyaIlii, JTFOAMHA JificHO aymae [2].

3acHoBHUK [HcTUTYTY Kputnunoro mucnenns B CIIA MeTtsto JlinMan Bu3HauaB
KPUTUYHE MUCJICHHS SIK KBali(piKOBaHE, BIJIMOBIAAIIBHE MUCJICHHS, 1[0 BUHOCHUTH
NpaBWIbHI CYJIKEHHS, TOMYy IO 3aCHOBAaHE Ha KpUTEPIsX, BUIIpaABIse cebe
(CaMOBIIOCKOHAJIIOETHCS ) Ta BPaXOBY€E KOHTEKCT [3].

PobGept EnHic, BinoMuii aMepuKaHChbKUN JOCHigHUK, (inocod 1 megaror XXI
CTOJITTSI, OUCY€E HOTO SIK peQIIeKCUBHE MHCIEHHS, CIPSIMOBAaHE Ha OOIPYHTYBaHHs
pillleHHs PO Te, y 10 BIpUTH 1 110 poduTtH [4].

Onun 13 mpoBigHux crnerianicTiB CIIIA B ramysi Teopii 1 IpakKTUKU KPUTHIHOTO
mucneHHss ¢uiocod Piuapn Ilonb, Takox, Harojomyroud Ha pedeKCUBHOCTI
KPUTUYHOTO MUCJICHHS, BU3HAYUB HMOTO, SK MHUCJICHHS TPO MHUCJICHHS, KOJM BH
MUCJIMUTE 3 METOI0 BJOCKOHAJIUTH CBOE MHUCJICHHS. BueHuit BBaxkaB KpUTHYHE
MUCJIEHHSI CEPLIEBUHOIO pe(OpPMU OCBITH 3 METOIO MPUBEIAEHHS 11 Y BIAMOBIIHICTD 13
3aMUTaMH SKUTTEISUTBHOCTI MUBLI130BaHOTO CBITY XXI CTOMITTS, CHCTEMOTBOPYUM
(haKTOpPOM OCBITH, SIKU TI03BOJISIE MIABUIINUTH ii €EKTUBHICTD 1 HAOJIU3UTH J10 TOTPEO
MPaKTUYHOI MAISUIBHOCTI (DaxiBIsl, a HABYAHHS KPUTUYHOIO MHMCIIEHHS — 0a30BOIO
(GOpMOI0 MIATOTOBKM JO YCHINIHOI SKUTTEMISUNIBHOCTI B iHMOpMaIiiHOMYy 1
nocTtiHpopMaIlifHOMy CyCHiIbCTBI [5].

Awmepukancbkuid BueHui [leBin Kiycrtep BM3HAYuMB Taki O3HAKU KPUTUYHOTO
MUCJICHHSL:

e KputnuHne MUCIEHHS — MUCIIEHHS CAMOCTINHE.

o KpuTuyHe MUCIICHHS TOYMHAETHCA 3 (OPMYJIFOBAHHS TIPOOTIEMHU.
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e 3akiHYEHHS MPOIECY KPUTUYHOTO MUCIICHHS — 1€ IPUIHATTS PIILICHHS.
o Kpurnune MuciaeHHs XapaKTepu3y€eThCs YITKOIO apIYMEHTOBAHICTIO.
o Kputnune MuciaeHHs — 11e MECIICHHS collianbHe [6, p. 37]

[MuTaHHs, IO CTOCYIOTBCS KPUTUYHOTO MHUCIEHHS 3700yBadiB  OCBITH,
nepeOyBalOTh y LIEHTPl HAYKOBUX 1HTEpeciB BiTUM3HSAHUX HaykoBIiB (O. [TomeryH,
O. Tsruno, C. Tepno, b. Cycs ta inmux [ 7, 8, 9, 10]).

VYkpaincekui HaykoBelb O. TArno TpakTye KPUTHYHE MUCIEHHS SIK PO3yMOBY
JUSUTBHICTh, CIPSMOBAaHY Ha BHSBICHHS Ta BUIIPABJICHHS BIACHUX MMOMUJIOK,
OOTPYHTOBAHICTh MIPKYBaHb 1 TOYHICTb TBEpJUKEHb. BiH BBa)kae, 10 KPUTHYHE
MUCJICHHS BHMHMKAa€ Yepe3 YCBIJIOMIIEHHS HEOOXIJHOCTI MOMHUJIOK Y JIIOJCBKOMY
ni3HaHHi. [le oco0auBuit BUI po3yMiB, 3aCHOBAaHUM Ha 3HAHHAX KOHKPETHUX HAyK U
0a3oBoi Jioriku [8].

Baromuii BHECOK y MOCHIIP)KEHHS MUTAHHS PO3BUTKY KPUTUYHOTO MHCIICHHS
3poOuB me oauH BiTuM3HsAHUNA BueHHil C. TepHo. BiH cTBepixkye, 110 KpUTHYHE
MHUCJICHHS — 1€ HayKOBa OIlIHKA MO3UTUBHUX Ta HEraTUBHUX PUC AIMCHOCTI, 3/IaTHICTh
BUKOPHCTOBYBATH MEBHI MPUAOMU 00poOKHU 1H(DOpMAaITii, K1 I03BOJSIOTh OTPUMYBATU
Oaxanui pe3ynbrar [9].

3HAUYIIMMH JUTS HAIIIOTO IOCTIIKEHHS € pOOOTH YKPaiHCHKUX HAYKOBIIIB, Y IKMX
PO3KpUTO pI3HI ACHEKTU NpoOsieMu (OpMyBaHHS KPUTUYHOTO MHCIIECHHSI, 30KpeMa:
O0COOJIMBOCTI PO3BUTKY KPUTUYHOTO MHUCIEHHS CTyIeHTChbkoi Monoal (B. bess,
T. 'omoBaHIOK); BUKOPUCTAHHS 1HTEPAKTUBHUX TEXHOJIOT1HM B MIATOTOBIII MalOyTHIX
yuureniB (O. Knouko), popMyBaHHA KPUTUYHOTO MHCIIECHHS MalOyTHIX (haxiBIIiB
(51. Ukana, O. Maptunenko) [11, 12, 13].

AHani3 pe3ynpTaTiB HAyKOBUX PO3BITOK YKPATHCHKUX HAYKOBIIIB /1€ IMi/ICTaBH
JUIE BUCHOBKY, 1[0 KPUTHYHE MHCIEHHS MOTPIOHO PO3IIIAAATH SK MEBHY PO3YMOBY
TISUTBHICTh, SIKa CHOpPSIMOBaHA HA BHU3HAYEHHS JOCTOBIPHOCTI TEBHUX CY/KEHb Ta

CTBOPEHHSI palllOHAJIBHOTO aJNTOPUTMY JiH AJiS BUPILIEHHS BIJMOBIIHOI MpOOJIeMH,
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3IaTHICTh MPOAYKYBAaTHU 1/1€i, BU3HAYaTH CTpaTeriyHl MUTAHHS Ta iX BHPIIIYBaTH,
3HAXOAWTH TEPEKOHJIMBY apryMeHTallilo, OpaTtu Ha cebe BiAMOBIAAIBHICTD,
BIJICTOIOBATH BJACHY MO3MIII0 Ta KOPETyBaTH 1i MiJ apryMEHTOBAaHWUM BIUIMBOM
OTIOHEHTIB.

BunisienHsi HeBUpilIeHUX PpaHille YACTHH 3arajbHOi npodsaemu. [lompu
3HAYHUN HAYKOBUM 1HTEPEC /10 MUTAHHS PO3BUTKY KPUTHUYHOTO MUCIICHHS 3100yBayiB
OCBITH, ICHY€ HU3Ka MPpo0JIeM, 5Kl TOTPeOYIOTh J0JaTKOBOI'O JOCIIKEHHS. 30Kpema,
30CEpE/IUTU yBary JOCTITHUKIB 1 MPAKTUKIB HEOOXITHO HA METOAMYHHUX aCTHEKTaxX
(GhopMyBaHHS KPUTHYHOT'O MUCJICHHS MallOyTHIX YYUTENIIB MaTeMaTHUKU y TMpoIieci ix
podeciiiHoi MIATOTOBKH Ta aHali31 ePEKTUBHOCTI UX MIAXO01B I X TpodeciitHoro
3poctaHHs. [loTeHIIITHNI BHECOK IMPEACTaBICHOTO JOCHIKEHHS MOJIArae B aHaji3l
JOCIIIKEHB, SIK1 30CEPEKYIOThCS HA BKa3aHUX MpoOiieMax, Ta po3po0ili METOAMYHUX
pEKOMEHJalli Uil IHTerpanli UMX 1HHOBAUld y MPAaKTUKY MIATOTOBKH MaillOyTHHOTO
BUUTEJISI MATEMATUKH.

®opMyJTIOBaHHS LijleH cTAaTTi (MOCTAHOBKA 3aBAaHHs1). MeTa TOCTiHKEHHS —
aHail3 Cy4yaCHUX MiAXOMAIB 10 (POPMYBaHHS KPUTUYHOTO MHCIECHHS y MallOyTHIX
BUUTEJIIB MATEMATUKU Ta OOTPYHTYBAHHS JACSKUX METOJUYHUX aCIIEKTiB POopMyBaHHS
KPUTUYHOTO MUCJIEHHSI MallOYTHIX Y4YHMTENIB MaTEMATUKH y MpolLiec iX mpodeciiiHoi
M1TOTOBKH.

Jiist KoHKpeTH3allii MeT 0yJIo BUIIJICHO HACTYITHI 3aBAaHHS JOCTIIKCHHS:

® [IPOBECTH aHaJi3 HAYKOBO-MENAroriyHoi JITepaTypy 3 METOIO YTOUHEHHS
METOMIB (OPMYBaHHS KPUTUYHOTO MHCICHHA MaWOyTHIX BYHUTENIIB
MaTEeMaTUKH,

® BUSIBUTU OCOOJMBOCTI PO3BUTKY KPUTUYHOTO MHCIICHHS Yy MailOyTHIX
YUUTENNIB MATEMAaTUKH;

® OKpPECIUTH LUISIXM BJOCKOHAJIEHHS Tpolecy (pOpMyBaHHS KPUTHUYHOTO

MUCJICHHS Y 37100yBayiB OCBITH B MEAAroriyHii MpakTHILL;
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® BHU3HAYUTH MPEJAroriyHy JOLUIbHICTh BHKOPHUCTAHHS 3aBJaHb Ha
pO3Ii3HaBaHHA MOMUJIOK Y MIPKYBAaHHSIX.

Memoou docniddcenns — aHalli3 HAYKOBOI JTITEPaTypH B KOHTEKCT1 JOCIIKEHHS;
BHUBUYCHHS Ta y3araJIbHEHHs IEPEJOBOr0 Me1aroriyHoro 1 BJIaCHOTO TOCBIY pOOOTH Y
3BO, onutyBaHHs, aHKETyBaHHSI.

Ampo0arrisi  3ampONOHOBAHMX METOJUYHUX TMPUUOMIB 3JIHCHIOBajacs 13
3aCTOCYBAHHSIM ~METOJIB OpraHi3alii NeJaroriyHoro €KCIEPUMEHTY B PEaIbHUX
YMOBaXxX OCBITHBOT'O Ipouecy (akyapTeTy 1H(HOpMALIHHUX TEXHOJIOTIN 1 MaTEMaTHUKU
BonuHcbkoro HaiioHajgbHOTO yHiBepcHuTeTy iMeHi Jleci YkpaiHku.

Bukiaa oCHOBHOro Marepiajy JOCTIIKEHHSI 3 NMOBHUM OOIPYHTYBaHHAM
3100yTUX HAyKOBHX pe3yibraTiB (Pe3yiabTaru mociaimkenns). Mu po3aiiseMo
nymky HaykoBIiB T. JlykamoBoi Ta M. Jlpynuisk, mo y KOHTEKCTI HaBYaHHS
MaTE€MAaTUKHU MiJ] KPUTUYHUM MUCJIEHHSAM MOTPIOHO PO3YyMITH 3JaTHICTh KPUTUYHO
aHanizyBaTu iH(popmalliro, yMiHHS OauuTH JIOTIYHI MOPYIIEHHS Yy TBEPKCHHSX,
yCYBaTH iX Ta BUSBIATU MPUYMHU JOMYIIEHUX MOPYLIEHb, YMIHHA apryMEHTYBaTH
CBOI  JYMKH, HAasBHICTb PO3YMHOI JIOJi CYMHIBIB, MparHeHHs [0 MOUIYKY
paIioHaIbHOTO CIOCO0Y pO3B'sI3yBaHHS 3a/ad4i.

T. JIykamosa ta M. JIpynuisk, NpONOHYIOTh PO3TJISJATH IITYYHUHN 1HTEIEKT SK
3aci0 pPO3BUTKY KPUTUYHOTO MUCIEHHS MallOyTHIX Y4HMTENIB MaTEMaTUKH. 30Kpema
HUMH TIOKa3aHOo, 0 €(PEKTUBHUM BapilaHTOM IMIUIEMEHTAIll]l IITYYHOTO 1HTEJIEKTY Y
npodeciiiny mAroTOBKY MailOyTHIX yYUTENIB MaTEMATUKU € BUKOPUCTAaHHA 4aT-00Ty
31 mTygyHuM iHTesnekToM ChatGPT sik «cumymnsiTopa» pobOTH 3 YUHSIMU Ta KPUTHIHOTO
OLIIHIOBAHHS X PO3B’s3aHb Ha 3aHATTAX 3 METOJAMKH HABYAaHHSA MaremaTuku [14,
c.21].

Jlocaiakyoun npo0ieMy po3BUTKY KPUTHUHOTO MUCIIEHHSI MalOyTHIX BUMTEINIB
iHhopMaTHUKK Ta MareMaTuku, HaykoBelb O. Kiouko moka3zye, 1m0 MBUAKUN TeMI

PO3BUTKY 1HQOpPMAIIHHUX TEXHOJIOTIH € BaXJIWBUM (HaKTOPOM BIUIMBY Ha
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BJIOCKOHQJICHHSI METOJMUK PO3BUTKY KPUTHYHOIO MHCIECHHS 3a JIONMOMOTOIO
BUKOPHUCTAHHSA CyYaCHUX IHHOBAI[IMHUX METO[IB, 30KpeMa BUKOPUCTaHHS 3aco0iB
MITYYHOTO 1HTENIeKTY. OJHOYACHO TOCIITHUIII 3ayBaXKye, 110 BIIPOBAKEHHS 3ac001B
IMITYYHOTO 1HTEJIEKTY JUIsl PO3BUTKY KPUTHUYHOTO MUCJICHHS Y MailOyTHIX BUMTENIB
MOKE€ MAaTW TEBHI PU3MKH, TaKi, SIK HaaMIpHA JIOBIpa 10 IITYYHOTO IHTEJIEKTY Ta
3HUKEHHS POJII BJIACHOTO JIOCBiAYy, 1HTYIlIi Tomo. BaxnmuBo 3a3HaunTH, 10 cdepa
BUKOPHUCTaHHS TEXHOJIOTIM IITYy4HOTO 1HTEJIEKTY B OCBITI TIJIbKM TOYHUHAE
pO3BUBATUCS U MOTpeldye AOMATKOBUX TOCHTIIKEHB, MPOTE, MA€ BEIMKHUM MOTEHIIIAI
I PO3BUTKY KPUTHYHOTO MUCJICHHS MaOyTHIX BumTteniB [12, €.21].

HaykoBmi A. Ykana ta O. MapTHUHEHKO TOCHIAWIM POJIb MATEMATHYHUX 33]1a4
st GopMyBaHHS y MalOyTHIX YyYMUTENIB MaTEMaTUKU MPOLEAYp KPUTHYHOTO
MUCJIEHHS Ta BUJLIWIIM TEOPETUYHI 3aCaJil PO3BUTKY KPUTHUYHOT'O MUCIICHHS Ha PiBHI
MOKA3HUKIB, TPUHIIUITIB, BJIACTUBOCTEN, MPUMOMIB Ta eTamniB. HuMu nokazano, 1mo y
mporieci ¢GoOpMyBaHHS MaTeMaTHYHOI KOMIIETETCHTHOCTI MaMOyTHIX YYHTEB
MaTeMaTUKu ocoOfuBa yBara Mae OyTH MpHUAUIEHA CUCTEMHOMY OBOJIOAIHHIO
CTyJICHTaMH METOJaMH PO3B’sI3yBaHHSA 3a1ad. J[Ji1 po3BUTKY KPUTHUYHOTO MUCIICHHS
BOXJIMBUMHU € 3aJ]a4i, PO3B’SI3aHHS SIKMX BUMAara€ KOMIUIEKCHOTO JOCIIKEHHS Ta
BUOOPY Haiie(heKTUBHINIOTO NUISIXY OTPUMAHHS MPAaBUIBHOTO pe3ynbTaty [13, ¢.106].

dopMyBaHHA KPUTHYHOTO MHCICHHS MalOyTHIX YYMTENIB MaTeMaTHKU
po3risanaoTs M. Actad’eBa, B. Ilpomkin 1 C. Paguenko. ABTopamu 0OIpyHTOBAHO,
110 reoMeTpis (30KpemMa, KOHCTPYKTUBHA W MPOEKTHUBHA), 11 METOAM M 3a7adl MalOTh
HEBUUEPIHI MOXJIHMBOCTI Uit (OpPMYBaHHS KPUTHYHOTO MHCICHHS Yy TIpoleci
npodeciiiHoi MiArOTOBKM MalOyTHIX yuuTeniB MareMatuku. Ha ix nymky, ocoOnuBa
yBara Mae OyTH TpPHUAUICHa CHUCTEMHOMY OBOJIOJIHHIO CTYJCHTaMH METOJIaMH
pO3B’sI3yBaHHS 3aJ1a4 Ha MO0YI0BY, OCKIJIbKYA BOHU aKTHUBI3yIOTh TBOPUHI MOTEHI[IAI
1HMB1Aa, MOTO 1HIIATUBHICTh, BUHAX1IJIUBICTh, PO3BUBAIOTH JOCIITHUIILKI HABUYKH,

BHUXOBYIOTh YMIHHSI BHUCJIOBIIIOBaTH OOTPYHTOBAHI CyIKEHHS, 3[JaTHICTh CAMOCTIITHO
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npuiiMaTH pilieHHs, PO3BUBAIOTh KOHCTPYKTUBHI HABUYKH, B LIJIOMY MIJHOCIThH Ha
SKICHO HOBHH piBEeHb KyJIbTypy MucieHHs [15, c. 107].

[legaroriyHa JOUUIBHICTF BUKOPUCTAHHS 3aBJaHb, IO CTOCYIOTHCS JAOBEICHHS
MaTEMaTUYHUX TBEPKEHb, K €EKTUBHOIO 3aCO0y PO3BUTKY HABUYOK KPUTHUHOIO
MUCJICHHSI CTYACHTIB, po3kputa y pobotax B. be3 ta T. T'omoBanrok. Bueri
3a3HA4yaloTh, 110 y MPOIIECi JOBEACHHS TEOPEM Ta PO3B’SA3yBaHHS 3ajad, CTYICHTU
HaOyBarOTh JOCBIY BU3HAYaTU MPOOJEMHU Ta PO3MIISIAATU iX 3 PI3HUX TOYOK 30Dy,
MOPIBHIOBATH PI3HI MOMISIAA 1 MIAXOAW UIsl PO3B’SI3aHHSI BCTAHOBJIEHUX MPOOJIEM,
3HAXOAUTH MOTPIOHY 1H(OpMaIlit0, aHATI3yBaTU Ta KPUTUYHO OIIHIOBATH ii, poOUTH
MPUITYIICHHS Ta apTYMEHTYBAaTH BUCHOBKH, BUCJIOBJIIOBATH BJIACHI 171€1 Ta aHATI3yBaTH
1 oumiHioBatd uyxi. HaOyTtuii y Takuit cmoci®O A0cBia 3a0€3MeUUTh MOJIOJOMY
MOKOJIIHHIO MOXJIMBICTh TOBHOIIIHHO >KUTH 1 MPAIIOBATA B YMOBAxX HIBUAKOILIMHHUX
3MiH Y CBITI.

[TinTpuMyeMO AYMKY LMX HAayKOBLIB PO T€, 110 3aIPOBA/HKEHHSI TEXHOJOTIT
PO3BUTKY KPUTHYHOTO MHCJICHHS YMOXIIMBIIOE OIHOYAaCHE BHUKOHAHHS JIBOX
BAXKJIMBUX 3aBJIaHb Yy MiATOTOBIII MAaOYTHHOTO BUUTENSI MATEMATHKH

e CTBOpPIOIOTHCS peabHI YMOBHU JUIsI PO3BUTKY KPUTHYHOI'O MMCIEHHS CaMUX
CTYJEHTIB — MalOyTHIX yuuTemiB wmaTemMaTuku. CTyAeHTIB HaBYalOTh
BUKOPHUCTOBYBAaTH MEPEKOHJIMBY apryMEHTAlil0, PO3IJIAIaTh PI3HI BapiaHTH
BUpIIIEHHS MNpoOJeMH, HABOAMTH KOHTPIPHUKIAAW, 3HAXOAWUTU BJIACHE
PO3B’s13aHHS IPOOJIEMH Ta OOTPYHTYBATH MOTO TOIUIBHICTH TOLIO.

e V CTyneHTIB (OPMYETHCS TOTOBHICTh 10 BUKOPHCTAHHS TEXHOJIOT1i PO3BUTKY
KPUTHYHOT'O MHUCIICHHS Y IMOAAJIBININ meaaroriunii aisuibHocti [11, c. 34].

OTxe, ykpaiHChKl HAYKOBI[I aKTUBHO MPOBOJIATH JOCIIJKEHHS, SKI MOB’S3aHl 3
PO3BUTKOM KPUTHYHOTO MHCICHHS MalOyTHIX ydYWuTeldiB MaTeMaTHKH. BoHu
OJIHOCTalH1 B TOMY, 10 (hOpMyBaHHS y MaOYTHIX yUUTENIB MaTEMaTUKNA KPUTUYHOTO

MHUCJICHHS — HEBIJ’€MHA CKJIaJ0Ba iX MIJATOTOBKM B YHIBEPCUTETI, 110 BUMAarae
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BUKOPHUCTaHHS PI3HOMAHITHUX TEXHOJOTIM Ta CIOCOOIB BIPOBAPKCHHS IHX

TEXHOJIOT1H Yy HaBYaJIbHUHN MpoIIec.

[Iporec po3BUTKY KPUTHIHOTO MUCIICHHS 3/100yBaviB OCBITH BiI0yBAETHCS JIUIIIE

3a YMOBH MUJIECHPSIMOBAHOI, CUCTEMATHUYHOI, JOIIJILHO OpraHi30BaHOI HaBYaIbHOI

pooOOTH.

JI71st pO3BUTKY KPUTHYHOT'O MUCIIEHHS 3/100yBayiB JIOIIIBHO:

BUKOPUCTOBYBATH 1HTEPAKTUBHI METOAM HaBUaHHSA (MO3KOBI IITYpPMH, METOJ
KEICiB, JUCKYCIi, IPYNOBI poOOTH TOILO);

BUKOPUCTOBYBATH CYyYacHI TEXHOJIOT1i HaBYaHHS (BUKOPUCTAHHS IITYYHOIO
IHTEJIEKTy, OHJIAWH-TIAT(OpM, NTPO(ECIHO-AIIOBUX IMPOBUX TEXHOJIOT1H
TOIIIO);

3MIHUTH aKIIEHTH MPH BUKJIAJaHHI OCBITHIX KOMIIOHEHT, BIJJIaBIIU IEepeBary
PO3BUTKY B 3/100yBadiB HAaBUYOK aHali3y, CUHTE3Y, OL[IHKU Ta HPUUHITTS
pIIICHB;

BUKOPUCTOBYBAaTH 3aBJaHHS, PO3B’S3YBaHHA SKHUX BHMAara€ KOMIUIEKCHUX
METO/IB AOCTIIPKEHHS Ta OLIHIOBAHHSA OTPUMAHOTO pe3yibTaTy;

aKTUBHO 3a0XOUYyBaTH CTYJEHTIB JO AaKTHUBHOI CAMOCTIMHOI Ti3HABAJIbHOI
JUSITBHOCTI (JTOCT1KEeHB, TPOEKTIB, MPE3EHTAalllil TOIIIO);

CTBOPIOBATH CIPUATIMBUNA TICUXOJOTIYHUN KIIMaT, B SKOMY 3700yBadyi
MOYYyBalOTh cebe O6e3MeyHO Ta MOKYTh BUCJIOBJIIOBATH CBOI TyMKH,
OpraHi30BYBaTH HABYAJIBHUI MPOIIEC 3 BUKOPUCTAHHSIM aKTUBHOI MOBJICHHEBOT
JUSITBHOCTI,

3aydyatd 3700yBadiB CTaplIMX KypCiB, $K TBIOTOPIB, MJii MPOBEACHHS
KOHCYJIbTallli, TYPTKOBUX 3aHSTh, OJIMIIIA] 1 T.IM. 13 CTYJEHTAMH MOJIOJIINUX
KYpCIB.

PosrisitHeMo  KOHKpETHI METOAMYHI TNPUHOMHU OpraHizaiii HaBYaJIbHO-

Mi3HAaBAJIbHOI MISIIBHOCTI 3100yBayiB /Ui (pOPMYBaHHS B HUX YMIHb KPUTUYHOTO
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MUCJICHHS, & CaM€ PO3KPHEMO MPEAAroriyHy JOIUIbHICTh BUKOPUCTAHHS 3aB/IaHb Ha
pO3Mi3HABaHHS TOMUJIOK Y MIpKyBaHHSIX.

OnHi€10 3 OCHOBHHUX SIKOCTEH KPUTUYHO MUCISYOL JIIOUHHU € BMIHHS MTOMIYaTH
IOMUJIKM B HaJlaH11 11 iHdopMallii, BMIHHS CIPOCTOBYBATH CyNEpPEeUIMBI TBEPIXKCHHS,
0a3yrounch IpU I[bOMY Ha YITKOMY aHalli3l Ta CBOiX 3HaHHAX. Hamr qocBin mokasye,
M0 JJIsi PO3BUTKY KPUTUYHOTO MHUCJICHHS MaiOyTHIX BYMTENIB IPU BHUBUYEHHI
MaTEMaTUYHUX KYpCIB KOPUCHO BUKOPUCTOBYBATH CO(DI3MHU.

Tepmin «codizm» Brepmie OyB BBEAEHUH JaBHbOIPEUBKUM (hu1ocoPpom
ApuctoreneMm (384 1o H.e. — 322 110 H.€.), IKUW TPAKTYBaB 1€ MOHATTS SIK CBOEPIIHY
«panTazio», fKa CTBOPIOE (HaJbIIMBE YABICHHS «MYAPOCTI». YCI MOMWIKU Y
codpizmax ¢urocod MOAILB Ha JIBa KJIACH: «IIOMMJIKM MOBH» Ta IOMHUJIKH «T103a
MOBOIO», TOOTO Y MUCJICHHI.

MarematuuHi codizmMu — 1€ XMOHI MaTeMaTH4Hl TBEP/KCHHS 3 MPUXOBAHOIO
MOMWJIKOIO B MIpKyBaHHAX. I[CHYIOTH pi3HiI kiacudikaiii cogi3miB, 30Kpema ix
KJIacCU(IKYIOTh 3aJIKHO BIJl XapaKTepy «3aMacKOBaHO» MOMUJIKUA. barato codizmin
noOyZ0BaH1 3aBASKM HENPaBUJIBHUM BHCHOBKaM MpHU MOPYLIEHHI NpaBWI Iid 3
IMEHOBAaHUMHU BEJIMYMHAMU, NP HEPIBHOCWIBHOMY MEPEXO0/l BiJl OJIHI€T PIBHOCTI 10
1HIIOT, A1IJICHH1 HAa HYJIb, 3HAXO/[KEHHI KBaIPATHOT'O KOPEHS 3 TIOBHOT'O KBaAPATy TOLIO.

CodizmMu  mpuBYarOTh 3700yBayiB  PETENBHO CTEXKHUTH 32  TOYHICTIO
(GopMyIItOBaHHS, MOXJIMBICTIO Yy3arajJlbHeHb, KOPEKTHOIO 3allUCy pO3B’sI3aHHS
MarteMaTu4Hoi 3ajayi. KpiM TOro, 3HaXOJPKEHHSI TTOMUJIKUA Yy codi3Mi CIIOHYKA€E 0
YCBITOMJICHHS I11€] MTOMMJIKH, a 1€ JOTOMara€e YHUKHYTH ii y MailOyTHbOMY.

Sk npuknan, po3risHEMO co(di3Mu, sIKi, SIK CBIAYMUTH Hallla MPAaKTHKA, BapTO
PO3IIISHYTH ITiJT YaC BUBYCHHSI METOJIy MaTEeMaTUYHOI 1HAYKIIi1, SKUH IPYHTYEThCS Ha
MNPUHIUIIT MAaTeMaTHYHO! IHIYKLIi: SKIIO TBep/uKeHHS T(n), 10 3aJeXKUTh BiA
HaTypaJbHOTO YHCia N, icTuHHE st 1 = 1 (abo mns n = ng, 1e no € N ), Ta 3

OPUITYIICHHS HOTO ICTUHHOCTI TpW M = Kk BUIUIMBAE WOrO ICTUHHICTH IJIs
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HATypaJIbHOTO unciaa n = k + 1, To e TBep/UKEHHS ICTUHHE MPHU BCIX HATypajJbHUX
3HaueHHSAX 1 (200 IpH BCIX HATYpaIbHUX N > Ng).

3a3HaynMMo, 10 paHillle METOJI MaTeMaTHYHOI 1HJIYKIii BUBYABCS B 3aKJajax
3arajibHOi cepeIHbOI OCBITH Y Kypci « AJreOpa 1 MoYaTKH aHalli3y», IPoTe 3rojIoM OYyB
BUJIYYEHHUH 13 IIKUIBHOT MPOrpaMyd 3 MaTEeMaTHKU 1 3apa3 PO3TJSAA€ThCS JUIIE Y
KJ1acax 3 MOrJuOJIEHUM BUBYEHHSIM MaTEMATUKH.

MaiiOyTH1 BUUTEII MAaTEMaTUKKU 3HAHOMJISITHCS 3 IIUM METOJIOM YK€ Ha MEePIIOMY
KypcCl HaBYaHHS B YHIBEPCUTETI, 3aCTOCOBYIOUM HOr0 MPHU JTOBEIECHHI MaTEMAaTUIHUX
TBEp/UKEHb Ta PO3B’si3yBaHHI 3ajiad. Hampukian, Meros MareMaTuyHOl 1HIYKIIii
akTUBHO BUKOpUCTOBYeTbca Yy OK «JluckperHa wmaremaTvika» Ipud BHBYEHHI
KOMOIHATOPHUX CIIONYK, PeKYPEHTHHUX CIIBBIHOIIEHb, Teopii rpadiB. Ha 3aHsaTTAX 3
OK «Jlinifina anrebpa» Ta «MaremMaTHYHUN aHai3»  MaTeMaTH4Ha 1HIYKIIS
BUKOPHUCTOBYETHCS SIK METOJI JOBEACHHS TECOPEM y TeOopii MaTpHUIlh Ta BU3HAYHHKIB,
pO3B’s3yBaHHI 3a71a4 3 TEOpli IPAHUIIb 1 PSAJIIB TOIIO.

Coghizm 1. Yci cmyoenmu maroms 0oOHaxosuii 3picm.

Jlosedenns

[TepedopmyaroeMo TBEpKEHHS: IS TOBUILHOTO HATYpaJbHOTO yuciaa N Oyab-
AK1 N CTYAEHTIB MalOTh OJJHAKOBHI 3pICT.

n=1. JIns oAHOTO CTyJAeHTa TBEPKEHHS BUKOHYETHCS — KOKHEH CTYJIEHT Mae
TOM e 3pICT, 110 1 BIH caMm.

n=k. TlpumyctuMo, IO JUIs JAESIKOTr0 HATYpPaJbHOTO 4YHcla K TBEpIKCHHS
BUKOHYEThCS, TOOTO Oy/1b-5Ki K CTYICHTIB MarOTh OJIHAKOBHH 3piCT.

n=k+1. JloBememMo, 110 TBEPPKEHHSI BUKOHYEThCS 15 K+1, TOOTO Oyab-siki K+1
CTYJICHTIB MalOTh OJTHAKOBUH 3PICT.

Posrimsiaemo k+1 ctyneHTiB: ai, ay, ..., ak, dk+1. 32 IPUIYIIEHHAM 1HIYKIIT TepIii

K cTyIeHTiB MalOTh OJTHAKOBHUI 3piCT, TAKOXK 1 OcTaHHI K CTy/IeHTiB MalOTh 0JTHAKOBUI
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3picT. CTYIEHT @z HaJICKUTh 10 000X IMX MHOXXHH CTYJEHTIB, a Tomy yci K+1
CTYJCHTH MAaIOTh 3PICT, 110 ¥ CTYyIEHT @2, TOOTO BOHH PiBHI 32 3pOCTOM.

OTxe, 32 MPUHIIUIIOM MAaTEMATHYHOI IHAYKIIII yCi CTYJI€HTH MAalOTh OJHAKOBHIA
3picT. Jle momuika?

Po36ip cogizmy.

[Tepmuii Kpok MeTOMy MaTeMaTHYHOI 1HAYKIii (0a3a 1HAYKIi) — mepeBipka
BUKOHAHHS TBEP/XKEHHS JIJIs1 IESIKOT0 MOYaTKOBOIo uucia No. Sk nmpasuio, Np=1, ane
1HO/1 1Ie MOK€ OyTH IHIIE YMCIIO, Y HAIIOMYy BHUIAJKYy II€ YUCJIO 2: Oyab-siKi JiBa
CTYJIEHTH MalOTh OJJHaKOBH 3picT. Lle TBepxenHs xubHe!

Cogpizm 2. Ilpu 6yov-axomy namypanvromy N yucino 2N +1— napue.

Jlosedenns

n=k. Ilpumyctumo, 1o i OEAKOr0 HATypaJbHOro 4Ymciaa K TBep/uKEeHHS
BHUKOHYETHCS, TOOTO yucio 2 K +1— napmne.

n=k+1. JloBememo, IO TBEP/UKCHHS BHKOHYeThCS i K+1, ToOTO umCIIO
2(k+1)+1- nmapmhe.

HiiicHo, 2(k+1)+1=2k+2+1=(2k+1)+2,

[Tepmnii 10aHOK AUTMTHCSA HA 2 3a MPHUITYIICHHAM, IPYTHA TOJaHOK, YUCIO 2,
TaKOX JUTATHCS Ha 2, TOMY iX CyMa JTiJTUThCS Ha 2.

OTxe, 32 MPUHIIAIIOM MaTEMaTUYHOI 1HAYKIIIT yci yncaa Buay 2N +1, nen € N,
napHi.

Po36ip coghizmy.

[lepmmii KpOK METOy MaTeMaTHUYHOI 1HAYKINI (6a3a 1HIYKIIT) TPOIyIIeHA.
[lepeBipumo 0azy iHaykuii. N=1 maemo 21+1=3 — uyucino Hemapue. OTxe,
TBEP/KCHHST HE BUKOHYETHCSI.

Posrmsan codizMiB Ha 3aHATTAX 3 MATEMAaTHYHHMX JUCIMILTIH 3a3BHYai BUKIIUKAE

y CTy,)IGHTiB ImoanB, 3IMBYBAaHH:, 11O aKTI/IBi3y€ IIOITYKOBY CHpSIMOBaHiCTB MMUCJICHHA
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3100yBayiB Ta BUKJIMKAE y HUX 3aIlIKABJICHICTh y IPOIICCI HABUAHHS, ITiJIBUIIICHHS
BHYTPIIIHBOI MOTHUBAII1 10 BUBYCHHSI IPEAMETY .

VY npodeciiiHiii TisUTBHOCTI BUMTEIIST MATEMATHKH BOXKJIMBUM € BMIHHS OI[IHIOBaTH
e(EeKTUBHICTh METOJMIB 1 MPHUHOMIB, BHOpAHMX Y4YHEM, IOBHOTY PO3B’S3yBaHHS,
TOYHICTh HaBeACHHX GopMyIloBaHb Ta 300paxkeHb. [lim wac Bukmamanns OK
«IIpakTUKyM pO3B’sI3yBaHHA 3a/lay MIKUIBHOTO Kypcy MareMatukm», «lIpaktukym
pO3B’s3yBaHHS 3a7ad Ha TOOYyAOBY Ta CTEpPEOMETPUYHMX 3ajau», «Metoau
PO3B’sI3yBaHHS OJIIMITIQHUX 1 KOHKYPCHHUX 3a/lad 3 MaTeMaTuku» Ta «MeTtoauka
HAaBUaHHA MaTeMaTUKW» y BOJMHCHRKOMY HaI[lOHAIHLHOMY VYHIBEPCUTETI IMEHI
Jleci YkpaiHku MallOyTHIM BUUTENISIM MAaTEMATUKHU MPONOHYETHCA HU3KA MPOOJIEMHO-
MOIIYKOBHX 3aBJIaHb, y KX MOKJIMBE BUKOPUCTAHHS P13HUX M1XO/I1B 0 BUPIIICHHS
nocTaBieHoi npoosemu. Ha 3aHATTAX 13 IUX OCBITHIX KOMIOHEHT CTBOPIOIOTHCS
CUTYallil, Kl IMITYIOTh PeaIbHUI ypoK (loro (hparMeHT) Ta BUMAararoTb KpUTUYHOTO
aHaJi3y JTISJIBHOCTI BUMTENS Ta Y4YHIB, TOOTO MependayaroTh AiSIbHICTE 3700yBaviB,
sIKa MaKCUMAJIbHO HAOJMKEHA 10 MaOyTHROTO MPpo¢eciitHOTO cepeoBUIIIA.

OO0O0B’s13KOBHI eTan poOOTH HAJl KOKHHMM 3aBJIaHHSM — aHall3 €(EeKTHUBHOCTI
PI3HHX MIAXOAIB Ta MEX IX 3aCTOCYBaHHA. 30KpemMa, IIyKaroyu 00JIacTh 3HAYCHb
(GyHKII1H, MOYKHA KOPUCTYBATUCh HE TIIbKA METOJaMU JU(EepEeHIiaTbHOTO YHCIECHHS,
ale ¥ KIACMYHMMH HEPIBHOCTSAMH, 3aMIHOIO, TpapiyHUM MiAXOAOM, IHIIUMHU
HECTAHJAPTHUMHU criocoOamu. BMiHHS oOuWpath ajeKkBaTHI Ta palliOHAJIbHI METOIU
PO3B’si3aHHST aOCTPAKTHUX 1 MPUKJIATHUX 3aJ]a4; BUBAXXEHUM aHA3 PI3HUX TYMOK;
BHSIB BJIACHOI IMO3UIIIT; 00’ €KTHBHE OI[IHIOBAHHS MPOILIECY 1 PE3yIbTaTIB SIK CBOET, TaK 1
CTOPOHHBOI AISTBHOCTI — HAI3BUYAWHO BAYKIIHMBI JIJI PO3BUTKY KPUTHYHOTO MUCIICHHS
3100yBayiB.

['oBopstun mpo mpodeciitHe CTaHOBIEHHS MailOyTHHOTO BYMTENS MAaTEMATHKH,
aKIICHTYEMO yBary Ha TOMY, IO MaWOyTHIM ydYWTeIh MAaTEeMaTHKW TOBHHEH OYyTH

TOTOBUM TPOTHO3YBaTH MOXJIMBI TMOMMJIKH, SIKI JOMYCKAlOTh Y4HI, OLIHIOIOYH
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CUTYAIlll0 KPUTUYHO Ta HABOJASYM KOHTPHPUKIAAU. 30Kpema, MPU BBEICHHI HOBUX
MOHSTH B y4YHIB (Ta ¥ y CTY/ICHTIB) 1HOA1 HE 0Jpa3y (POPMYEThCS UITKE YSIBICHHS MPO
00’€KTH, IO BHMBYAIOTHCA. TakK, HANpPUKIAJ, LIKOJApPI NMPHU BHUBUEHHI aOCOIIOTHOI
BEJIMYMHM YKCIIA, IEPIIOI0 BUBYAIOTH BJACTUBICTh MOJTyJII HAOYBATH JIUIIIE HEB1/I €MHI
3HaueHHs. ToMmy mpu omiHmi ¢YyHKIT Yy = |x — 3| HOpaBUIBHHUM € BHCHOBOK:
E(y):[0; +oo[. A or npm mocuimkeHHi HacTymHOi (QyHKUii y = |x? — 5x + 6|
MOCIIIIATH 3 aHAJIOTTYHOIO BIAMOBLAAI0 Oy/ie HENPABUIIBLHO. AJIPKE€ KPUTUUHO BaKJIUBO
OLIIHUTH 11I€ MAMOAYJIbHUH BUpa3. A HOoro o01acTs 3Ha4€Hb, B CBOIO YEPTY, 3aJI€KUTh
BiJl MOJIOKEHHS BEPIIMHU Mapabosu. | B 3aJieKHOCTI BiJl OpJIMHATUA BEPIIWHU, MU

MO’KEMO OTPHMATH SIK 001acTh 3HaueHb E (y): [0; +oo[, Taki E(y): [yBep ; +00[.

Oyukiigs y = log,x € 3poCcTaroduor0 Y CHAHOI0 B 3aJICKHOCTI Bl 3HAUYCHHS
napameTpa a.

dyukuig y = ax? + 6x + 3 He KoHYE € KBaapaTuuHow. IIpu po3B’sa3yBaHHI
BIIpaB NMOTPiOHO BpaxoByBatTH, 110 1pu a = 0 PyHKI[Is cTae JHIMHO, 1 e BUMAI0K
noTpedye OKPEMOTO JOCIKEHHS.

KputuyHicTh MuCIEHHST 3700yBadiB OCBITM [JyK€ MPOSBISETHCA MPHU
PO3B’s3yBaHHI BIIpaB Ha NMEPEBIPKY MPABWIBHOCTI CY/I’)K€Hb, BCTAHOBJICHHI 1ICHYBaHHS
00’€KTIB 3 Hamepesa 3aJaHUMM BIACTUBOCTAMU. Tak, B JUCKPETHINA MaTeMaTHIll, TpU
BUBYCHHI BJIACTHMBOCTEH BiJHOIICHb MHOXWH, METOJWYHO I[IHHUMHU € BIIPaBU Ha
BIJIITYKAHHS €JIEMEHTIB, JIJIsl SKMX HE MOIIMPIOETHCS JesKe BU3HAYCHHS (YMOBA); Ha
BBEJICHHS B1IHOIIIEHb Ha MHOKHHAX, K1 BIJIMOBIIAI0Th HAIlepe/] BU3BHAYEHUM YMOBaM.
BukonaHHs KOXXHOTO 13 TakuMX 3aBllaHb HE JIOMYyCKae (POpPMaIbHOTO 3aCBOEHHS
CTyJACHTaMH HaBYaJbHOIO MaTepialy, BHUMAara€ yCBIJOMJIEHHS OOMEXeHb, SKi
HAKJIAJalOThCsl HA BHCHOBOK. [IpakThka TmOKaszye, IO MaiOyTHIM yUHTENISIM
MaTEeMAaTUKH JIOCUTh YacTO BAXKKO BIOPATHCA 3 TaKUM THIAMH 3aBlaHb. JOIIIBHO

OpraHizyBaTd JHUCKYCIIO, [0 CHOpHUSITUME BUPOOJEHIO Yy 3700yBayiB yMiHb
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IpOJyKyBaTH 1Aei, BIJCTOIOBATH Ta TMPU HEOOXITHOCTI KOOperyBaTh ix Tij
apryMEHTOBAaHUM BIJTMBOM OIIOHEHTIB.

3ayBa)XUMO, 10 KPUTHKA 3IHCHEHUX JOBEJCHb YW PO3B’S3yBaHb BIPaB y
MaTeMaTHIll Ma€ 3HAaYHO MEHIIUN PIBEHb CY0’ €EKTUBHOCTI, HIXK Y 1HITUX Tally3sX, aKe
IPYHTYETHCS HE HA BJIACHUX YIOAOOAHHAX 1 MOTJIAIAX, a MyCUTh OyTH TpoBeeHa 13
3aCTOCYBaHHAM sy T€OpeM, GOopMys UM KOHTpHpPUKIaAiB. ToMy BOHA LIHHA 3 TOYKH
30py BUPOOJIEHHS BMIHHSI CITIBCTABJISITH BJIACHI TBEP/KEHHS 3 3arajbHOBU3HAHUMU
BHCHOBKaMH.

BucHoBku. AHami3 HAyKOBO-TENAroriyHOI JHTEpaTypu MIATBEPIUB, IO
KpUTUYHE MHCIICHHA — OJIHAa 13 HAWBaXJIMBIIMIUX KOMIIETEHTHOCTEH IIeqarora,
3arnopykKa yCHilHOi MeJaroriyHol JisJIbHOCTI Cy4YaCHOTO BUUTEINSI MATEMaTHKHU.

3anpoBaKEHHSI TEXHOJOT1l PO3BUTKY KPUTHYHOTO MHUCIEHHS YMOKIIUBIIOE
OJTHOYACHE BUKOHAHHS JIBOX BAXJIMBUX 3aBIaHb y MIATOTOBIII MaOyTHHOTO BUUTEIIS
PO3BUTOK KPUTUYHOTO MHCIECHHS CaMUX 3700yBadiB OCBITH Ta (POPMYBAaHHS y HHUX
TOTOBHOCTI Y MOJAJbIIIN MEAaroriyHiil JissIbHOCTI PO3BUBATH KPUTHUYHE MUCIICHHS
IIKOJISIPIB.

Po3BuBat y CTYIEHTIB HAaBUYKM KPUTUYHOTO MHCJICHHS — 3aBJIaHHA YCIX
HaBYAJIBHUX JUCIUIUIIH OCBITHBOI MNpPOTrpaMy MIATOTOBKM MalOyTHHOTO BUMTEIS
MaTreMaTuku. J[ocCmiKeHHsI TOKa3yloTh HEOOXIMHICTh CUCTEMHOTO (HOpPMYBaHHS Y
3100yBaydiB HAaBHYOK KPUTUYHOTO MHUCJICHHS Ta BUKOPUCTAaHHS PI3HOMAHITHUX
TEXHOJIOT1H Ta cOCO01B BIPOBAKEHHS IMX TEXHOJIOT1N Y HaBUAJIbHUM MpolIec.

JlocBin BuUKIagaHHA MaremMaTHyHux auciuiniin y 3BO mae  mincraBu
CTBEp/KYBaTH, 1110 JIIEBUM THCTPYMEHTOM I (DOPMYBaHHS KPUTHYHOTO MHUCIICHHS
y CTYIEHTIB-MAaTeMaTHKIB € PO3B’S3yBaHHS 3aBllaHb Ha PO3Mi3HABaHHS MOMIIOK Y
MIpKYBaHHSIX, 30KpeMa MaTeMaTUIHUX cO(i3MiB; MTPOOIEMHO-TIONTYKOBUX 3aB/IaHb, Y
AKUX MOXJIMBE BHUKOPUCTAHHSA PI3HUX TMIAXOJIB JO BHUPIMIEHHS MOCTaBICHOL

poOemMu.
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[TepcrieKTHBY TTOAANBIINX JAOCIIKEHb BOAYa€EMO Y pO3pOOJICHHI Me1aroriaHol
TeXHOJOr1l (OpMyBaHHS KPUTHUHOTO MHCIECHHS MalOyTHIX YYUTENIB MaTeMaTUKU
3aco0aMu TUCKPETHOT MaTEeMAaTHKH, 30KpeMa CTBOPECHHSI KOMITJIEKCY 1HIMBITyaTbHUX
NPAKTUYHUX 3aBJaHb JIOCTIAHHUIIBKOTO XapakTepy, SKi CHPHITUMYTh PO3BUTKY

KPUTHUYHOTO MHUCIIEHHSI MallOYTHIX BUMUTENIB MATEMAaTHUKH.
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