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Anomauyia. Kpumuune MUcCleHHs € OOHIEN 13 BUSHAYUANbHUX KOMHOHEHM
MAMeMAMUYHOT KOMNeMeHMHOCI Matlbymuix nedazozie. Memoro cmammi € ananiz
CY4UacHUx nioxooie 00 (PopMy8aHHSA KPUMUYHO2O0 MUCILEHHS V MAUOYMHIX 84umeis
MamemMamuxkyu ma OOIPYHMYBAHHA OeAKUX MeMmOOUYHUX aACNeKmie (opMy6eaHHs
KPUMUYHO20 MUCIEHHA MAUOYMHIX yuumenie MamemMamukuy y npoyeci ix npogeciiunoi
niocomosku. /{nsa 00cseHeHHs Memu 8UKOPUCHAHO MemoOU OO0CHIONCeHHS — aHAI3

HAyKoe8oi Jimepamypu 6 KOHMEKCMi OO0CHIONCeHHs, BUBUEHHS ma Y3a2albHeHHs
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nepeooso2o neodazo2iuno2o i 81acHo2o 00ceidy pobomu y 3BO, onumyeamus,
ankemysanms. Anpobayis 3anponoHoO8aAHUX MeMOOUUHUX NPULOMIB 30IUCHIOBANACA 13
3acmocy8aHHaAM Memooi8 oOpeaHizayii neoazociuHo20 eKCHnepuMeHmy 6 pedaibHUX
YMOB8aAX — OCBIMHbO20 npoyecy akyibmemy  IHOpMayitiHux — mexHoao2iu i
mamemamuku Boauncokoeo Hayionanvhoz2o yHieepcumemy imeni Jleci Ykpainku. YV
cmammi, Ha OCHOBI NOPIEHANIbHO20 AHANI3Y PISHUX MPAKMYEAHb, NOHAMMA K KDUMUYHE
MUCTIEHHS»  IHMEPNpemosano K pPO3YMO8Y OUIbHICMb, KA CHPAMOBAHA HA
BU3HAUEHHSI OOCMOBIPHOCMI NEBHUX CYOJHCeHb Ma CMBOPEHHA PAayiOHANbHO2O
aneopummy Oiti 015 GUPIUEHHsl 8I0N0BIOHOI npobemu, 30amHicCmb NpoOyKyeamu ioei,
BU3HAUAMU CMpame2iyHi NUMAHHA MA IX GUPIuY8amu, 3HAXOOUMU NEPEeKOHIUBY
apeymenmayiro, opamu Ha cebe 8i0N0GIOANbLHICMb, 8I0CMOI08AMU GILACHY NO3UYIIO
ma Kopeaysamu ii nio apeymMeHmo8aHum 8naueom onornenmie. OcHO8HI pe3yiomamu
00CNI0NCEHHsT C8I0Uamb NpPO 6aA2OMUU 6NIUE HA PO3BUMOK KPUMUYHO2O MUCIEHHS
3000y6auié  IHMEPAKMUBHUX MemoOdi8 ma CYYACHUX MEeXHON02iU HABUAHHS.
AKYyenmosano y8azy Ha 8aNHCIUBOCMI PO3ZBUMK) Y MAUOYMHIX GUUMENI8 MAMEMAMUKU
HABUYOK AHANI3Y, CUHMESY, OYIHKU MA NPUUHAMMS PiuleHb, He0OXIOHOCMI AKMUBHO20
3a0xX0uy8aHHs  cmyodenmie 00 camocmiuHnoi pobomu. Jloceid  euxnadaHHs
MAMeMamudHux OUCYUNIIH 0de niocmasu cmeepoxcysamu, wo Oi€8UM
IHCMPYMEHMOM OJ151 YOPMYBAHHS KDUMUUHO20 MUCTEHHS Y CHYOEHMIG-MamemMamuxie
€ PO38’A3Y8AHHA  3AB0AHb HA PO3NIZHABAHHA NOMUNOK Y MIPKYBAHHAX, 30Kpemda
mamemamuyHux co@izmie. Bucnoeku oocnioocenus niokpecaroroms, wo npoyec
PO3BUMKY KPUMUYHO20 MUCTIEHHA 3000)8a4i8 0C8IMU YCRIWHO 8100y8acmbCs auuie 3a
VYMOBU YLIeCNPAMOBAHOL, CUCMEMAMUYHOL, OOYILIbHO OpP2aHi308AHOI HABUAILHOL
pooomu. Dopmysamu y cmyO0eHmié Ha8U4KU KPUMu4HO20 MUCIEHHS — 3A80AHHS YCIiX
HABUANbHUX OUCYUNTIH OCBIMHbOI npocpamu ni020moeKu MauOymHb020 GUUME]]

mamemamuKku.
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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
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methods of organizing a pedagogical experiment in the real conditions of the
educational process 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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IHocTtanoBka nmpo0JieMu y 3araJibHOMY BHUIJISIAL Ta ii 3B'A30K 3 BasKJIMBUMH
HAYKOBUMH YM NpakTUYHUMU 3aBaanusamu (Berym). V npodeciitniii miarorosii
MaiOyTHIX YYHUTENIIB MaTeMaTUKHU BaXXJIMBE Micle 3aiiMae (pOopMyBaHHS KPUTHYHOTO
MUCJIEHHS MalOyTHbOIO BUMTENs $AK 3alOPyKHM HOro YCHIMIHOI NeAaroriyHoi
nismbHOCTI. HOBiMt  yKpaiHCBhKIM MIKOJII MOTPIOHI KOMIETEHTHI Ta BMOTHBOBaHI
BUMTEN, sIKI 0013HAH1 3 IHHOBAI[IMHUMU HampsiMaMu (HOPMYBaHHS IMiAPOCTAIOYOTO
MIOKOJIIHHSI, K€ 3/]JaTHE MUCJIMTH KPUTUYHO, BMI€ OLIHIOBATH apTyMEHTH, IPUMMATH
pIILIIEHHS.

3 MoYaTKOM MOBHOMACIITA0HOT BiifHU B Y KpaiHi MUTaHHS PO3BUTKY KPUTUYHOTO
MUCJIEHHS 3700yBaviB OCBITH Ha0yJI0 OCOOJMBOrO 3HAYEHHS, a/K€ caMe KPUTHUHUN
cnocid MHCIIEHHS Ja€ MOKJIMBICTh aHAI3yBaTH OTpUMaHy iH(OpMaIlilo, ToMidaTH
NOMWJIKH B HajaHid iHdopmarlli, poOuTn mpaBuiIbHI BUCHOBKH Ta MPOTHUCTOSITH
1H(popMaIiitHOMY THCKY.

AHaJi3 ocTaHHIX JAocaigkeHb i myOaikanii (Orasa gdireparypu). [luranus
KPUTHUYHOTO MHUCIIEHHS, SK OKPEMOro BHUIY MHUCJICHHS, TOPKAJIHUCA 1€ aHTHYHI
bimocopu. Bouu akryanmizyBanu mnpoOiemy MHUCIEHHS Yy (duiocodehbKiii Hayli
(Coxkpar), npencTaBuiId BMIHHS BECTHM PO3MOBY Ta cTaBUTH 3anutanHs (Ilmaton),
3aKJ1aIM OCHOBU INPABUJ PO3MIPKOBYBaHb (ApHUCTOTENb). IX ifei 3rofoM akTHBHO
po3BuBanu @. AxBincekui, P. Jlexapt, 1. Kant, ®@. bekown, I'. Cnencep, K. ITonmnep, O.
[Tore6ni Ta iami [1, ¢.22].

CyvacHuii  mepion  OOIpYHTYBaHHS  TeOpii  KPUTUYHOTO  MHCICHHSA
XapaKTepHU3y€EThCs IPOHUKHEHHSAM ii B IEAAroriuHy Teopiro, Ik METOLy peoprasizamnii
OCBITHBOI CHUCTEMH. TEXHOJOIIS PO3BUTKY KPUTUYHOIO  MHCIEHHS aKTUBHO
pO3pOOISEThCS 3apyOlKHMU BUEHHMM 1 BIPOBAJKYETHCS y MPAKTUKY HaBYaHHS
yHiBepcuTeTiB Ta Konemxkis CLIA.

3Ha4YHU BHECOK Y PO3BUTOK KOHIEIIT KPUTUYHOTO MUCJIEHHS [/l ITearoriyHoi

TEopii 1 IPaKTHKHU 3p0OUB aMepHKaHChKUH (inocod, meuxonor, negaror Jxon pioi,
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SKUH JaB TIepIie BU3HAYCHHS KPUTHYHOTO MUCIIEHHS, SIK aKTUBHOTO, HATIOJIETIINBOTO
1 peTenbHOTO PO3TIIALY NepeKOHaHb a00 nepeadoadueHoi GopMu 3HAHHSA Y CBITII1 OCHOB,
AK1 HOT0 MIATPUMYIOTb, 1 TOJIaJIbIII1 BUCHOBKH, J0 SIKUX BOHO ITparue. Buenunii BBaxas,
10 KPUTUYHE MUCIICHHS BUHHUKAE TOJI, KOJHM JIOAM MOYMHAIOTH MPAIfOBAaTH HaJ
BUPIIICHHSIM KOHKPETHOI MpoosieMu. TibKH OOPIOYHCH 13 KOHKPETHOIO MPOOIEMOI0,
BIJIUTYKYIOYH BJIACHUM BUX1JI 13 CUTYyallli, JIOJMHA A1MCHO Tymae [2].

3acHoBHuK [HCTHTYTY Kprtrunoro mucnenss B CIIA MeTtsto JlinmaH Bu3Ha4aB
KPUTUYHE MHCIICHHS K KBali(ikoBaHE, BIJAMOBIAAJIbHE MUCIEHHS, 10 BUHOCHUTH
OpaBWIBHI CYJDKEHHS, TOMY IO 3aCHOBAaHE Ha KpUTEPIsX, BHUIIpABILE cede
(caMOBIOCKOHAJIIOETHCS) TA BPAXOBY€E KOHTEKCT [3].

PobGept Ennic, Bimomuil amepukaHcbkuil AochnigHuK, (inocod 1 nmegaror XXI
CTOJIITTS, ONUCYE MOTO K pedICKCUBHE MHUCIICHHS, CIPIMOBAHE HA OOIPYHTYBaHHS
pILIEHHS PO Te, Yy 110 BIPUTH 1 110 poOUTH [4].

OpuH 13 mpoBianux crnemiamictiB CIIA B ramxysi Teopii 1 IpaKTUKA KPUTHUHOTO
mucieHHs: ¢urocod Piwapn [lonp, Takoxk, Harojomyroud Ha pedIeKCHUBHOCTI
KPUTHYHOTO MUCJICHHS, BHU3HAYMB HOTO, SK MHCIEHHS MPO MUCIEHHS, KOJH BU
MHUCJIUTE 3 METOI0 BJOCKOHAJIUTH CBOE MUCJICHHS. BueHWil BBakaB KpUTHYHE
MUCJICHHSI CEPIIEBUHOI0 peOPMHU OCBITH 3 METOIO NMPHUBEICHHS i1 y BIAMOBIAHICTH 13
3aMUTaMH KUTTEISUIBHOCTI LUBLII30BaHOTO CBITY XXI CTOMITTS, CUCTEMOTBOPYUM
(haKkTOpOM OCBITH, IKUH JTI03BOJISIE MIABUIINTH ii €)EKTUBHICTH 1 HAOIU3UTH 110 TOTPEO
MPaKTUYHOI JIsUTbHOCTI (haxiBI, a HaBYAHHS KPUTUYHOTO MHCIICHHS — 0a30BOIO
¢opMOIO MIATOTOBKM O YCHINIHOI JKUTTEAISUIBHOCTI B 1H(OpMamiiHOMY 1
noctiHGopMaIiitHoMy CycHuIbCTBI [5].

Awmepukancbkuid BueHui [leBin Kiycrep BU3HAUMB Taki O3HAKM KPUTUYHOIO
MUCJICHHS:

e Kpurnune MuciaeHHs — MUCIIEHHS CaMOCTIHHE.

e KpurrnyHe MUCIEHHS TOYMHAETHCA 3 POPMYITIOBAHHS MPOOIEMHU.
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e 3akiHYCHHS MPOIECY KPUTUYHOTO MUCIICHHS — 11¢ IPUHHATTS PIlICHHS.
e Kpurnune MUCICHHS XapaKTEPU3y€EThCS YiTKOKO apTryMEHTOBAHICTIO.
e KpuTuuHe MUCIICHHS — 116 MUCJIEHHS colialibHE [6, p. 37]

[luTanHs, IO CTOCYIOTBCS KPUTHUYHOTO MHUCJEHHS 3/100yBadiB OCBITH,
nepeOyBalOTh y LIEHTPl HAYKOBUX 1HTEpECIB BiTUM3HAHUX HaykoBUIB (O. Ilomerys,
O. Tarno, C. Tepno, b. Cycs Ta inmux [ 7, 8, 9, 10]).

Vkpaincekuii HaykoBelb O. TArno TpakTye KpUTUYHE MHUCICHHS K PO3yMOBY
TiSUTBHICTh, CIPSMOBAHY Ha BUSBICHHS Ta BHUIPABICHHS BIIACHUX IMOMUJIOK,
OOTpYHTOBaHICTh MIPKYBaHb 1 TOUYHICTh TBEp/)KEHb. BiH BBa)kae, 110 KPUTHUYHE
MUCJICHHSI BUHHMKA€ Yepe3 YCBIJIOMJIEHHS HEOOXIHOCTI MOMUJIOK Yy JIOJICBKOMY
ni3HaHHi. [le oco6nuBuil BUI po3ayMiB, 3aCHOBAHHMI Ha 3HAHHAX KOHKPETHHX HayK i
0a3oBoi joriku [8].

Baromuii BHECOK y MOCHTIPKEHHS NMUTAHHS PO3BUTKY KPUTHUYHOTO MUCIICHHS
3pobuB e oauH BiTum3HsHUN BYeHHil C. TepHo. BiH cTBepmKye, M0 KPUTHYHE
MUCJICHHSI — 11€ HayKOBa OIlIHKA MTO3UTUBHUX Ta HETATUBHUX PUC A1MCHOCTI, 3JJaTHICTh
BUKOPHCTOBYBATH NEBHI MpuiioMu 00poOKH 1HPOpMAaIlii, K1 JO3BOJSAIOTH OTPUMYBATH
OakaHui pe3yabTar [9].

3HAYYIMIMMU TSI HAIIIOTO TOCHTIKEHHS € pOOOTH YKPaiHCHKUX HAYKOBIIIB, Y IKUX
PO3KpPUTO PI3HI acmeKTy npobsemMu (OopMyBaHHS KPUTUYHOTO MUCIICHHS, 30Kpema:
0COOJIMBOCTI PO3BUTKY KPUTHUUHOIO MHCJICHHS CTyaeHTChkoi Mmomoai (B. bess,
T. I'ogoBaHIOK); BUKOPUCTAHHS IHTEPAKTUBHUX TEXHOJIOT1H B MIATOTOBLI MaOyTHIX
yuutenB (O. Kiouko), GopMyBaHHS KPUTHUYHOTO MHCIICHHS MaWOyTHIX (axiBIiB
(4. Ykana, O. Maptunenko) [11, 12, 13].

AHami3 pe3ysbTaTiB HAYKOBUX PO3BITOK YKPAiHCHKUX HAYKOBIIIB JA€ IMiJCTaBU
JUIsl BUCHOBKY, 1110 KPUTHUYHE MUCJICHHS MOTPIOHO pO3MIISIAATU SIK TIEBHY PO3YMOBY
JUSJIbHICTh, $IKa CIPSMOBaHA HAa BU3HAYEHHS JOCTOBIPHOCTI NMEBHUX CYJ/IKEHb Ta

CTBOPEHHSI palllOHATBHOTO AJTOPUTMY i JUIsl BUPIMICHHS BiAMOBIIHOI TIpoOiemu,
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3/1aTHICTh MPOAYKYBAaTH 1/1€i, BU3HAYaTH CTPATEriyHl NUTAHHSA Ta iX BUPILIYBaTH,
3HAXOAWTH TEPEeKOHJIMBY apryMeHTalilo, OpaTd Ha cebe BiANOBIAAIBHICTD,
BIJICTOIOBATH BJIACHY IMO3MIIIO0 Ta KOPETyBaTH il MiJ apryMEHTOBAaHMM BILUIMBOM
OIOHEHTIB.

BuaineHHsi HeBHpilleHHMX paHillle YacTHH 3arajbHoi mpooOJjemmu. I[lompu
3HAYHUN HAyKOBUU IHTEPEC 10 MUTAHHS PO3BUTKY KPUTUYHOT'O MUCIICHHS 3100yBayiB
OCBITH, ICHY€ HM3Ka MPOOJIEM, SIKi TOTPEOYIOTh JOIATKOBOTO JTOCHIIKEHHS. 30Kpema,
30CEepEIUTH yBary JOCIHITHUKIB 1 MPAKTUKIB HEOOX1THO Ha METOAMYHHUX aCIEKTax
(dopMyBaHHS KPUTUYHOTO MUCIICHHS MailOyTHIX yUMTENiB MaTeMaTUKU y MpoIeci iX
npodeciitHoi miAroTOBKH Ta aHali31 e(EKTUBHOCTI IUX MIAXOAIB 7S X mpodeciiftHOTOo
3poctanHs. [IoTeHIIHUI BHECOK MPEICTABICHOTO JOCIIIKEHHS MOJsArae B aHai3l
JOCIIIKEHB, SIK1 30CEPEIKYIOThCS HA BKa3aHUX IpoOiieMax, Ta po3po0il METOTUYHUX
peKOMeHAIlN JJIs IHTerpallii uX 1HHOBAIM Y MPaKTUKY MiATOTOBKH MaiOyTHHOTO
BUYUTESI MATEMATHKH.

dopmy/IIOBaHHA 1jIel cTATTi (MOCTAaHOBKA 3aBAaHHs ). MeTa HOCIiKSHHS —
aHali3 Cy4YaCHUX MiAXOAIB 10 (POPMYBaHHS KPUTUYHOTO MHCIECHHS y MallOyTHIX
BUYUTEIIIB MATEMATHKHU Ta OOTPYHTYBaHHS IEIKUX METOJANYHHX ACTICKTIB (hOpMYyBaHHS
KPUTHUYHOTO MUCIICHHS MalOyTHIX yYUTEIB MAaTEMAaTUKH Y TIPoIieci X mpodeciitHol
MATOTOBKH.

Jlist koHKpeTHu3alii MeT 0yJio BUIIJICHO HACTYITHI 3aBJAaHHS JTOCTIIKSHHS:

® IIPOBECTH aHaII3 HAYKOBO-TIEIArOT14HO1 JTITEPATypH 3 METOI0 YTOYHEHHS
METO/AIB (POPMYBaHHS KPUTUYHOTO MHMCIIEHHS MaWOyTHIX BYHUTENIB
MaTEeMaTUKH;

® BHSIBUTH OCOOJIMBOCTI PO3BUTKY KPUTUYHOTO MHCICHHS Yy ManOyTHIX
YYHTEIiB MATEMaTHKH;

® OKPECIHUTH NUISXH BIOCKOHAJICHHS MpoIecy (popMyBaHHS KPUTHIYHOTO

MUCJIEHHS y 3700yBaviB OCBITH B MEJArOr14HIN IPAKTHUIIL;
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® BHU3HAUUTH MPEAArOriyHy JOUUIBHICTh BUKOPHUCTAHHS 3aBJaHb Ha
pO3M13HaBaHHS TIOMUJIOK Y MIPKYBAaHHSIX.

Memoou oocnidocenns — aHa3 HAYKOBOI JTITEpaTypH B KOHTEKCT1 JOCIIKCHHS;
BHUBUYEHHS Ta y3araJlbHEHHs IEPEJOBOr0 MEIaroriyHoro 1 BIaCHOro JOCBIAY POOOTH y
3BO, onutyBaHHs, aHKETYBaHHS.

ArmnpoOaliisi  3apONOHOBAHMX METOJUYHUX NPUUOMIB 3J1HCHIOBaiacs 13
3aCTOCYBaHHSAM METOJIIB OpraHizauii NeAaroriyHoro €KCHEepUMEHTY B pealbHUX
YMOBaxX OCBITHBOTO Mpoliecy pakyapTeTy iHPOpMaIlIHHUX TEXHOJIOT1H 1 MaTeMaTUKHU
BonuHCchKOro HauioHanabHOrO YHIBepcHUTETy iMeHi Jleci YkpaiHku.

Bukiaax OCHOBHOro Marepiajy JOCTIIKEHHS 3 MOBHUM OOIPYHTYBaHHAM
3100yTUX HAaykoBHMX pe3yiabTaTiB (Pe3dyabTaTtm mocaimxkenns). Mu po3aiiseMo
nymky HaykoBUiB T. JlykamoBoi ta M. Jlpynuisk, 0 y KOHTEKCTI HaBYaHHS
MaTEMaTUKH MiJl KPUTUYHUM MHUCJICHHSIM TOTPIOHO PO3YMITH 3AATHICTH KPUTHYIHO
aHamizyBatu iH(popmallio, yMiHHS OAauWTH JIOTIYHI MOPYIIEHHS y TBEPKEHHSX,
yCyBaTH iX Ta BUSBISATH NPUYUHU AOMYIIEHUX MOPYIICHb, YMIHHSI apryMEHTYBaTH
CBOi  JYMKH, HAasBHICTb PO3yMHOI JOJ1 CYyMHIBIB, NparHeHHs JO TOIIyKY
pallioHAILHOTO CHOCO0Yy PO3B's3yBaHHS 3aj1aul.

T. JlykamoBa ta M. JIpynuisk, mponoHYIOTh PO3TIIAIATH IITYYHUH 1HTEIEKT K
3aci0 pPO3BUTKY KPUTHYHOTO MMCIIEHHS MaWOYTHIX YYUTENIB MAaTeMaTHKU. 30Kpema
HUMH MOKA3aHO, 0 €(pEKTUBHUM BapiaHTOM IMIUIEMEHTALll IITYyYHOTO 1HTEICKTY Y
npodeciiiHy MAroTOBKY MalOyTHIX YUHUTENIB MAaTEMAaTHKU € BUKOPUCTAHHS 4aT-00Ty
31 mTyyHuM iHTesekToM ChatGPT sik «cumysnsatopa» poOOTH 3 yUHSIMU Ta KPUTUYHOTO
OIIHIOBAaHHs X PO3B’sS3aHb Ha 3aHATTAX 3 METOJIWKH HaBYaHHS MaTeMaTuku [14,
c.21].

Jocaimkyoun npo0ieMy po3BUTKY KPUTHYHOTO MUCIICHHA MalOyTHIX BUUTEIIB
iHpopMaTUKU Ta MaTeMaTuku, HaykoBeub O. Kiouko mokasye, 1m0 MIBUIKUNA TEMII

PO3BUTKY 1HQOpPMAIIMHUX TEXHOJIOTIA € BaXJIUBUM (AKTOPOM BIUIUBY Ha
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BIOCKOHAJICHHS METOAMK PO3BUTKY KPUTHYHOTO MHCIEHHS 3a JIOTIOMOTOIO
BUKOPUCTAaHHS CyYaCHHMX IHHOBAIlIMHMX METOJIB, 30KpeMa BUKOPUCTAHHS 3ac00iB
MTY4YHOTO 1HTEIeKTY. OTHOYACHO OCTIAHUIIA 3ayBaXKY€E, 110 BIPOBAKEHHSI 3aCO01B
IITYYHOrO 1HTEJIEKTY JUIsl PO3BUTKY KPUTHYHOI'O MUCJIEHHS y MailOyTHIX BUMTEJIIB
MOKE MaTH TEeBHI PU3MKH, Taki, SK HaJIMIpHA JOBipa 0 IITYYHOIO IHTEJIEKTYy Ta
3HMKEHHSI POJII BJIACHOTO JIOCBINY, IHTYIiUli Towlo. BaxknuBo 3a3Haunt, 1m0 cdepa
BUKOPUCTAHHS TEXHOJOTIM IITYYHOTO IHTEJEKTY B OCBITI TIIBKH TOYHHAE
po3BUBATHCS U MOTpeOye AOJATKOBHUX JOCIHIJKEHb, IPOTE, MAE€ BEJIMKUN MOTEHIIIAT
JUISL PO3BUTKY KPUTHYHOI'O MUCJIEHHSI MallOyTHIX BunTeniB [12, c.21].

Haykopmi S1. Ukana tTa O. MapTHHEHKO JAOCTIIWIN POJIb MATEMATHYHUX 3a]1a4
st (GopMyBaHHS y MalOyTHIX YYMTENIB MAaTEMaTUKH MPOLENyp KPUTUUHOTO
MUCJICHHS Ta BUUTHIIA TEOPETUYHI 3aCaM PO3BUTKY KPUTUYHOT'O MHUCIJICHHS Ha PiBHI
MOKA3HUKIB, MPUHIIMITIB, BIACTUBOCTEH, MpUiloMiB Ta eramiB. HuMu nokazano, mio y
nporieci ¢GOpMyBaHHS MaTEMaTUYHOI KOMIIETETCHTHOCTI MaWOyTHIX Yy4YHTETiB
MaTEeMaTUKH OCOOJMBa yBara Mae OyTH MPHUAUIEHAa CHUCTEMHOMY OBOJIOIIHHIO
CTYJEHTaMH METOJIaMHU PO3B’A3yBaHHA 3a1ad. JlJis pO3BUTKY KPUTHYHOTO MHUCIICHHS
BOXJIMBUMHU € 3a7adi, PO3B’sI3aHHS SIKMX BUMAara€ KOMIUIEKCHOTO JOCIIKEHHS Ta
BUOOPY Hale(heKTUBHIIIOTO IUISIXY OTPUMaHHS MPaBUILHOTO pe3yibTary [13, ¢.106].

dopMyBaHHS KPUTUYHOIO MHUCJCHHS MaWOyTHIX YYUTEIIB MaTeMaTUKU
posrisanaots M. Actad’esa, B. Ilpomkin 1 C. Paguerko. ABTopamu OOIpyHTOBAHO,
10 reoMeTpis (30kpemMa, KOHCTPYKTUBHA M IIPOCKTHBHA), 11 METOAM U 3a7a4l MaIOTh
HEBUYEPITHI MOXIUBOCTI A (POPMYBaHHS KPUTHYHOTO MUCIEHHS Yy IMpoLeci
npodeciitHoi MiAroTOBKM MailOyTHIX yuHTeniB MareMatuku. Ha ix mymky, ocobnuBa
yBara Mae OyTH MNpHUJLIEHA CHUCTEMHOMY OBOJIOJIIHHIO CTyJACHTaMU MeETOoAaMu
PO3B’sI3yBaHHS 3a[a4 Ha MO0YI0BY, OCKIJIbKA BOHU aKTHUBI3yIOTh TBOPYHUI MOTEHITIAN
1HJIMB1Aa, MOTO 1HIIATUBHICTh, BUHAX1IJIUBICTh, PO3BUBAIOTH JOCIIIIHUI[bKI HABUYKH,

BUXOBYIOTh YMIHHSI BUCJIOBIIFOBAaTH OOIPYHTOBAHI CYJIKE€HHS, 3/aTHICTb CAMOCTIIHO
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OpUiiMaTH PIlIEHHS, PO3BUBAIOTh KOHCTPYKTUBHI HABUYKH, B LIJIOMY IMIJHOCSThH Ha
SKICHO HOBHH pIBeHb KyJIbTYypy Mucienus [15, c. 107].

[lenaroriuna JOIIBHICT BUKOPUCTAHHS 3aBJaHb, 110 CTOCYIOTHCS JOBEICHHS
MaTEMaTUIHUX TBEPKCHb, K €PEKTUBHOTO 3aCO0y PO3BUTKY HABUYOK KPUTHIHOTO
MUCIICHHSI CTYACHTIB, po3kpuTa y pobotax B. ber3 ta T. I'omoBaniok. Bueni
3a3HayvaloTh, 110 Yy MPOIIECi JOBEICHHS TEOpPEeM Ta PO3B’sA3YBaHHA 3aJad, CTYICHTH
HaOyBarOTh JOCBIAY BHU3HAYATH MPOOJEMHU Ta PO3IIIANATU iX 3 PI3HUX TOYOK 30Dy,
MOPIBHIOBATU PI3HI MOTJISAM 1 MAXOAU JJIsi PO3B’SI3aHHS BCTAHOBJICHUX MPOOIIEM,
3HAXOAWTH MOTPiOHY iH(OpMaIito, aHaTi3yBaTH Ta KPUTUIHO OIIHIOBATH ii, pOOUTH
MPUIYIIEHHS Ta apTyMEHTYBAaTH BUCHOBKH, BUCJIOBJIFOBATH BJIACHI 17I€1 Ta aHaJI3yBaTH
1 ouiHioBath uyxi. HaOytuii y Takuiéi cnoci® gocBifg 3a0e3medyuTbh MOJIOJOMY
MOKOJIIHHIO MOYKJIUBICTh ITOBHOIIIHHO JKUTH 1 MPAIFOBATH B YMOBaX IMIBHIKOTUTMHHUX
3MiH Yy CBITI.

[linTpuMyeMO QyMKYy IMX HAyKOBIIB IpPO T€, IO 3alpPOBAJKEHHS TEXHOJIOT1i
PO3BUTKY KPUTUYHOTO MHUCIICHHS YMOXJIMBIIOE OJHOYACHE BHUKOHAHHS JIBOX
BaXJIMBUX 3aBJaHb y MiArOTOBII MallOYTHHOI'O BUMUTENSI MATEMATUKHU:

e CTBOPIOIOTHCA pEabHI YMOBH JJISI PO3BUTKY KPHUTHYHOTO MHCIICHHS CaMUX
CTYIIEHTIB — MaiOyTHIX yuuTeniB wmaremMaTuku. CTyJeHTIB HaBYalOTh
BUKOPUCTOBYBAaTH NEPEKOHJIMBY apryMEHTAIlll0, PO3TJsAJaTH Pi3HI BapiaHTH
BUpIIIICHHST TPOOJEMHU, HABOAUTH KOHTPIPHUKIAAW, 3HAXOJIWUTH BIIACHE
PO3B’s13aHHS TPOOJIEMHU Ta OOIPYHTYBATH HOTO JOIIBHICTH TOIIO.

e V cryzneHTiB (OpPMY€ETbCS TOTOBHICTh O BUKOPUCTAHHS TEXHOJIOT1i PO3BUTKY
KPUTUYHOTO MUCJICHHS Y OJNbIIIN nefaroriutiil aisuibHoctt [11, c. 34].

OTxe, yKpaiHCBhKI HAYKOBIlI aKTUBHO IIPOBOJISITH JOCIIKSHHS, SKI TOB’s3aH1 3
PO3BUTKOM KPUTUYHOTO MHUCIICHHS MaWOyTHIX YYHUTENIIB MaTeMaTUKH. BoHu
OJIHOCTalH1 B TOMY, 110 (JOpMYBaHHS y MaOyTHIX YUYUTEIIB MATEMATUKHA KPUTUIHOTO

MUCIICHHsI — HEBIJ €MHA CKJIaJloBa iX MIATOTOBKH B YHIBEPCUTETI, IO BUMAarae
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BUKOPHCTAHHS PI3HOMAHITHUX TEXHOJOTIH Ta CMmoco0iB BHOPOBAHKCHHS IHX

TEXHOJIOT1H Y HaBYAJIBHUM MPOIIEC.

[Ipor1iec po3BUTKY KPUTUYHOT'O MUCIICHHSI 3/100yBauiB OCBITH B1J0YBAEThHCS JIUIIIE

3a YMOBH LUJIECOPSIMOBAHOI, CUCTEMATHUYHOI, JOIIILHO OpPraHi30BaHO! HaBYaJIbHOI

poboTH.

JlJist pO3BUTKY KPUTHYHOI'O MUCJIEHHS 3/100yBauiB IOLIIBHO:

BUKOPUCTOBYBATH 1HTEPAKTUBHI METOJM HaBUYaHHS (MO3KOBI IITypMH, METOJ
KEWCIB, TUCKYCii, TPyNOBI pOOOTH TOIIIO);

BUKOPHUCTOBYBATH CyYacHI TEXHOJOTIi HaBYaHHS (BUKOPUCTAHHS IITYYHOTO
IHTENEeKTy, OHJIaWH-TIaThOopM, NPOdECIHO-TIIOBUX ITPOBUX TEXHOJOTIH
TOIIO);

3MIHUTH aKIICHTH TPHW BUKJIAJaHHI OCBITHIX KOMIIOHEHT, BIJJIaBIIN TIEpeBary
PO3BUTKY B 3/700yBadiB HaBUYOK aHali3y, CUHTE3y, OI[IHKU Ta NPUUHATTS
pILIEHB;

BUKOPUCTOBYBATH 3aBJAaHHS, PO3B’SI3yBaHHS SKUX BHMara€ KOMIUIEKCHUX
METO/I1B TOCHIIKEHHSI Ta OL[IHIOBAaHHS OTPUMAHOI'0 PE3YJIbTATY;

AKTUBHO 3a0XOUYyBaTH CTYJIEHTIB JO AaKTUBHOI CaMOCTIMHOI Mi3HaBaJbHOI
TSITBHOCTI (TOCIKEeHb, TPOEKTIB, MPE3eHTallli TOIIO);

CTBOPIOBATU CIPUSATIMBUNA ICUXOJIOTIYHUI KIIMaT, B SKOMY 3100yBaui
MOYyBalOTh cebe Oe3MeUHO Ta MOXKYTh BUCIIOBIIIOBATH CBO1 TYMKH;
OpraHi3oByBaTH HaBYAJIbHUN MPOIEC 3 BUKOPUCTAHHSIM aKTHBHOT MOBJICHHEBOI
TISUIBHOCTI;

3amydatd 3700yBayiB CTapIIMX KypcCiB, SK THIOTOPIB, MJIs MPOBEACHHS
KOHCYJIbTaIll}, TYPTKOBUX 3aHSITh, OJIMIIIAJ 1 T.M. 13 CTYJEHTaMH MOJIOJIINX
KYpCIB.

PosrnssHeMO  KOHKpETHI METOJAWYHI MPUHMOMHM OpraHizailii HaBYaJbHO-

Mi3HABAJBbHOI MIAJIBHOCTI 3100yBayiB s (OPMYBaHHS B HUX yMiHb KPUTUYHOTO
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MUCJIEHHS, & CaM€ PO3KPHEMO MPEJAroriyHy JOUIIbHICTh BAKOPUCTAHHS 3aBAaHb Ha
pO3IMi3HaBaHHS MOMWIOK Y MIPKYBaHHSIX.

OnHi€0 3 OCHOBHUX SIKOCTEH KPUTUYHO MUCISYOI JIOJIMHUA € BMIHHS MIOMI4aTH
NOMMJIKY B HaJaHi# i iHpopmarlii, BMiHHS CIIPOCTOBYBATH CYTEPEWINBI TBEPHKCHHS,
0a3ylounch MpH IIbOMY Ha YITKOMY aHalli31 Ta CBOiX 3HaHHAX. Hamr mocBija mokasye,
M0 Ui PO3BUTKY KPUTUYHOTO MHUCJIEHHS MailOyTHIX BYMTENIB INpPU BHUBYEHHI
MaTEMaTUYHUX KypCIB KOPUCHO BUKOPUCTOBYBATH CO(]i3MHU.

Tepmin «codizm» Bmoepiie OYB BBEIACHUN JaBHBOTPEHbKUM (ditocodhom
Apucrorenem (384 10 H.e. — 322 110 H.€.), IKUU TPAKTYBAB i€ MOHATTS SIK CBOEPIIHY
«(paHTazioy, fKa CTBOPIOE (haJbIINBE YSBICHHS «MYAPOCTI». YCI TOMWIKH Y
copidmax ¢urocod MOAUISAB HA JBa KIACHU: IIOMHJIKM MOBH» Ta MOMUJIKH «T103a
MOBOIO», TOOTO Y MUCJICHHI.

Marematuyni codizmMu — 1e XMOHI MaTeMaTU4HI TBEP/KEHHS 3 MPUXOBAHOKO
NOMUJIKOIO B MIpKyBaHHAX. ICHYIOTh pi3HI Kiacudikamii co¢i3miB, 30Kpema ix
KITacu(DIKYIOTh 3aJI€KHO Bl XapaKTePy «3aMacKOBaHOI» MOMUJIKUA. barato codi3zmi
noOyA0BaH1 3aBJISKH HENPABWIBHUM BUCHOBKAM IpU NOPYUIEHHI MNpaBWI JId 3
IMEHOBaHMMH BEJIMYMHAMHU, IPU HEPIBHOCWIIBHOMY IEPEXOA1 BiJ OAHIET PIBHOCTI 10
1HIIO1, IIJIEHH] Ha HYJIb, 3HAXOJ/I)KEHHI1 KBaJIpaTHOTO KOPEHS 3 MOBHOTO KBaApaTy TOLIO.

CodizmMu  npuBYaroTh 3700yBadiB  PETEIBHO CTEXHUTH 32  TOYHICTIO
dbopMyTIOBaHHS, MOMJIMBICTIO Y3arajlbHEHb, KOPEKTHOTO 3aluCy pO3B’S3aHHS
MareMaTu4Hoi 3anadi. KpiM Toro, 3HaXo/KEHHS TMOMHJIKA y codi3Ml CIIOHYKA€E 0
YCBIIOMJICHHSI ITi€1 ITOMUJIKH, a 1€ I0MOMara€ YHUKHYTH ii y MailOyTHhOMY.

Sx mpukman, po3risHeMo coi3Mu, siKi, SIK CBIAYWTH HAllla MPAKTHUKA, BapTO
PO3TIISIHYTH ITiJT YaC BUBYCHHS METOJIy MaTEMaTUYHOT 1HAYKIIi1, SKUH IPYHTYETHCS Ha
OPUHIUII MaTeMaTU4YHO! IHAYKIi: SKIIO TBep/pkKeHHs T(n), 1Mo 3alexuTh BiJ
HaTypaJIbHOTO 4ucia n, ictuHHe mia n = 1 (abo 1 n = no, Ae no € N ), Ta 3

OPUIYIIEHHS HOro ICTUHHOCTI mpu N = k BUIIMBAa€E WOrO ICTHHHICTD IS



‘ _ﬁ@ NEOAIOIrvYHA AKAOEMIA:
A J HAYKOBI 3AMNCKN

HaTypajapbHOTO unciia n = k + 1, To 1me TBepKEHHS ICTUHHE TIPU BCIX HATYpPaJThHUX
3HAYCHHSX N (200 MpH BCIX HATYpaJIbHUX N > No).

3a3HauuMo, 110 paHille METOJ MaTeMaTH4YHOI 1HIYKI[i BUBYABCS B 3aKjagax
3arajbHOI CepeIHBOT OCBITH y Kypci «Anredpa 1 ToYaTKu aHajizy», poTe 3r0J0M OYyB
BWJIYYCHUH 13 IIKUIBHOI IpOrpaMu 3 MaTeMaTUKH 1 3apa3 PO3IVISAAEThCS JIHMIIE Y
KJIacax 3 MOTJIMOJICHUM BUBUCHHSM MaTEMAaTHKHU.

MaiibyTHi BUUTEII MaTEeMaTUKH 3HAHOMJIISATHCS 3 IIUM METOJIOM yKE Ha IEePIIOMY
KypcCl HaBUYaHHSI B YHIBEPCUTETI, 3aCTOCOBYIOUM HOr0 MpHU JIOBEJICHHI MaTEMaTUYHUX
TBEP/DKEHb Ta PO3B’A3yBaHHI 3ajad. Hampuknag, MeTon MaTeMaTU4HOi I1HAYKINi
akTUBHO BHUKOpUCTOBYeThc y OK  «/luckpeTHa wmartemaTukay TIpH BUBYCHHI
KOMOIHATOPHUX CIIOJIYK, pEKYPEHTHUX CIIBBIAHOILIEHb, Teopii rpadiB. Ha 3aHATTAX 3
OK «Jlinifina anreOpa» Ta «MaremMaTHYHUN aHai3»  MaTeMaTHYHA 1HIYKINSA
BUKOPHUCTOBYETHCS SIK METOJI TOBEJICHHSI TEOPEM Yy Teopii MaTPHIlb Ta BUSHAYHHKIB,
pO3B’sA3yBaHHI 3aJ1a4 3 TEOpli [PAHUILIb 1 PAJIIB TOLIO.

Cogpizm 1. Yci cmyoenmu maroms 00HAKOBULL 3picm.

Jloseoenns

[TepedopmyntoeMo TBEpIKEHHS: TSl TOBITLHOTO HATYPAIBHOTO YuCia 71 Oy/Ib-
SIK1 77 CTYJICHTIB MarOTh OJHAKOBHH 3PICT.

n=1. JIma 0qHOTO CTyJEHTa TBEP/KEHHS BUKOHYETHCS — KOKHEH CTYJCHT Ma€
TOM K€ 3pICT, IO 1 BIH caM.

n=k. IlpumycTtumo, mo ajg AESKOr0 HATYpajJbHOIO 4YHUCIa Kk TBEPKEHHS
BUKOHYEThCS, TOOTO Oy/b-5K1 kK CTYy/I€HTIB MalOTh OJHAKOBUM 3PICT.

n=k+1. JloBenemo, 1110 TBEP/PKCHHSI BUKOHYEThCS 11 k+1, To6TO Oyab-siki k+1
CTYJICHTIB MalOTh OJTHAKOBUH 3PICT.

Posrnsaemo k+1 cTyaeHTiB: aj, a, ..., ai, di+1. 3a TPUIYIICHHAM 1HAYKIIIT eI

k cTyeHTIB MatOTh OJHAKOBHUH 3pICT, TAKOXK 1 OCTaHHI k CTYICHTIB MatOTh OJHAKOBUHN
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3pict. CTyA€HT a2 HaJIEXKUTh A0 000X IIMX MHOXHUH CTYJEHTIB, a TOMy ycl k+1
CTYJIEHTH MaIOTh 3PICT, 10 i CTYACHT a2, TOOTO BOHHU PiBHI 32 3pDOCTOM.

OTxe, 32 TPUHIIMIIOM MAaTEMaTUYHOI IHIYKLII yC1 CTy/IEHTH MalOTh OJIHAKOBUI

3pict. Jle momuinka?
Po36ip coghizmy.

[lepmmii kpok Meroay MaTeMaTH4HOI IHAYKLID (0a3a 1HAYKIT) — mepeBipka
BUKOHAHHSI TBEP/PKEHHS JIJIs1 ISIKOTO TIOYAaTKOBOTO Uncia ng. SIk paBuio, no=1, aie
1HO/1 1Ie MOoke OyTH 1HIIE YKCIIO, Y HAIlOMYy BHUMAAKY 1€ 4uciio 2: Oyab-sKi JBa
CTYJIEHTH MarOTh OJJHAKOBH 3picT. Lle TBepxkeHHs X1OHe!

Cogpizm 2. Ilpu 6y0v-axomy nmamypaibrHomy n uucio 2n +I1— napre.

Jloseoenns

n=k. Ilpunyctumo, MO A AEIKOTO HATypaJbHOTO YHCIa Kk TBEPIKCHHS
BUKOHYETHCS, TOOTO uucio 2 k +1— napue.

n=k+1. JloBenemo, 10 TBEPIKECHHS BUKOHY€TbCS Mg k+1l, TOOTO wucio
2(k+1)+1— napne.

HivicHo, 2(k+1)+1=2k+2+1=(2k+1)+2.

[lepuuii JOTaHOK AUIMTHCS HA 2 3a TPUIYIICHHSAM, IPYTUd JOAAHOK, YUCIO 2,
TaKOX JUIATHCS HA 2, TOMY 1X cyMa JUIMThCS Ha 2.

OTxe, 32 MPUHLKAIIOM MaTeMaTUYHOI IHAYKIIT yci yucia Buny 2n +1, npen € N,
napHi.

Po36ip coghizmy.

[lepuuit Kpok MeTOAY MaTeMaTUYHOI IHAYKI1 (0a3a 1HIYKIIT) MPOIyIIeHa.
[TepeBipumo 06a3y iuaykmii. n=1 maemo 2 /+/=3 — uucno HemapHe. OTxe,
TBEP/PKEHHSI HE BUKOHY€EThHCS.

Posrnsan codizmiB Ha 3aHATTAX 3 MATEMAaTHYHUX JUCIMIUIIH 3a3BUYall BUKIIUKAE

y CTYJIEHTIB MOJIUB, 3UBYBaHHS, 1[0 aKTUBI3Y€E MOLIYKOBY CIIPSIMOBAHICTh MUCIICHHS
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3100yBadiB Ta BUKIWKAE y HUX 3aIlIKaBJICHICTh Yy MPOIECI HABYAHHSI, ITiIBUIICHHS
BHYTPIIIHbOI MOTHUBAIIIT 10 BUBYEHHS MIPEAMETY.

VY npodeciiiHiil AiSILHOCTI BUUTENS MATEMATUKHU BOXKJIMBUM € BMIHHS OLIIHIOBaTH
e(peKTUBHICTh METOMIB 1 NMPUHOMIB, BHOpAaHUX YYHEM, MOBHOTY pO3B’S3yBaHHS,
TOYHICTh HaBeJeHUX (opMyraoBaHb Ta 300paxkeHb. Ilim uac Bukimamanas OK
«IIpakTukyM poO3B’s3yBaHHS 3aJad IIKUTBHOTO Kypcy MareMaTHkn», «lIpaktukym
pO3B’sI3yBaHHSA 3a7ay Ha TNOOYIOBY Ta CTEPEOMETpUYHHUX 3amauw», «Meroau
pPO3B’sA3yBaHHS OJIMITIAJHUX 1 KOHKYPCHHMX 3aJad 3 maTeMaTukm» Ta «Meroauka
HAaBYaHHS MAaTeMaTHKW» Yy BOJMHCbKOMY Hal[lOHAJIBHOMY YHIBEPCUTETI IMEHI
Jleci Ykpainku MaitOyTHIM BUUTENISIM MaTEMaTUKU MPOTIOHYETHCSI HU3KA MPOOIEMHO-
NOIIYKOBUX 3aBJaHb, Y SIKMX MOKJIMBE BUKOPUCTAHHS PI3HUX MIAXOIIB 10 BUPIILICHHS
NoCTaBJICHOI mpobiieMu. Ha 3aHATTSAX 13 HMUX OCBITHIX KOMIOHEHT CTBOPIOIOTHCS
cuTyarlii, ki IMITYyIOTh pealbHUN YpoK (H0oT0o hparMeHT) Ta BUMAraroTb KPUTHYHOTO
aHaJi3y AiSUIBHOCTI BUMTENS Ta Y4YHIB, TOOTO mepeadayaroTh AisTbHICTh 3400yBaviB,
sIKa MaKCHMAaJIbHO HAaOJIMKEeHA 10 MaOyTHBOTO MpodeciiiHOro cepeIoBHUIIA.

OO6oB’s13K0BHI eTan poOOTH HaJ KOKHHUM 3aBJIaHHSAM — aHalli3 €(EeKTHUBHOCTI
PI3HUX MIAXOIIB Ta MEX iX 3aCTOCYBaHHS. 30KpeMa, HIyKarouu o0JacTb 3HAYCHb
byHKIIIH, MOXXHA KOPUCTYBATUCh HE TUIBKA METOAaMu JU(EPEHITIaTbHOTO YNCICHHSI,
ale ¥ KJIACUMYHMMM HEpPIBHOCTSAMH, 3aMIHOK, TpapiyHUM MiAXOA0M, IHIIUMH
HECTaHJIapTHUMH criocobamu. BmiHHS oOupatu ajekBaTHI Ta pallioHalbHI METOIN
pO3B’s3aHHs aOCTPAKTHHUX 1 MPUKIAIHUX 3a7a4; BUBRKCHUI aHall3 PI3HUX IYMOK;
BUSIB BJIACHOI MO3UIIi1; 00’ €KTUBHE OI[IHIOBAHHS MTPOLIECY 1 Pe3yJIbTaTIB K CBOET, TaK 1
CTOPOHHBOT AISUIBHOCTI — Ha/I3BUYAMHO BaXJIMBI AJIs1 PO3BUTKY KPUTHUHOTO MUCJICHHS
3100yBayiB.

I'oBopstam mpo mpodeciitHe cTaHOBIEHHS MaiOyTHBOTO BUYUTENSI MAaTEMATHKH,
aKIIEHTYEMO yBary Ha TOMY, L0 MaiOyTHIH y4HTellb MaTeMaTUKU TMOBUHEH OyTH

FOTOBUM IPOTHO3YBAaTH MOXJIMBI TOMMIIKHM, $IKI JOIYCKAIOTh YYHI, OI[IHIOIOYH
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CUTYaIlil0 KPUTUIHO Ta HABOJASYM KOHTPHPUKIAAUA. 30KpeMa, TPU BBEIACHHI HOBHUX
MOHSTH B YUHIB (Ta i y CTY/ICHTIB) 1HO/II HE 0/Ipa3y (HOPMYETHCA UIiTKE YSIBJICHHS PO
00’€KTH, 110 BUBYAIOTHCA. TakK, HANpUKIAJ, WIKOJSAPI NPU BUBYEHHI a0OCOJIOTHOI
BEJTMYMHHY YHCJIA, IEPIIOI0 BUBYAIOTH BIACTUBICTh MO TYJIsl HAOYBATH JIMIIIEC HEB1 €MHI
3HayeHHs. Tomy mnpu ominmi ¢yskmii y = |x — 3| HOpaBUIbHHM € BHCHOBOK:
E(y):[0; +[. A or npu mochimkenHi HacTynHoi (yHkuii y = |x% — 5x + 6|
MOCIIIIATH 3 aHAJIOTTYHOIO BIJIMOBIIIO Oy/Ie HEMPABUILHO. AK€ KPUTUYHO BAXKJIMBO
OLIIHUTH 1€ TIAMOIYIbHUI BUpa3. A HOro o01acTh 3HaYEHb, B CBOIO YEPTY, 3AJICKUTD
BiJl TOJIOXKEHHSI BEPIIMHU TMapabonu. | B 3aJIe)KHOCTI Bil OPAMHATH BEPIIUHU, MU

MO»KEMO OTPHMATH 5K 00s1acTh 3HaueHb E (y): [0; +oof, Taki E(y): [yBep ; +ool.

®OyHkiss y = log,X € 3pOCTaydor0 4 CHaJHOI0 B 3aJIEKHOCTI Bij] 3HAUCHHS
napameTpa a.

®yukuig y = ax? + 6x + 3 He KOHYE € KBaApaTH4HOW. IIpu po3B’sa3yBaHHI
BIIpaB NOTPIOHO BpaxoByBatTu, 10 1pu a = 0 QyHKIIIA cTae NIHIKHOKO, 1 el BUIAJI0K
notpedye OKpEeMOTO AOCTIHKEHHS.

Kputnunicte MucieHHs 3700yBadiB  OCBITH JyK€ IPOSIBISETHCS TIPHU
pO3B’s3yBaHHI BIIpaB Ha NEPEBIPKY NPABUIBHOCTI CY>)KEHb, BCTAHOBJICHHI 1CHYBaHHS
00’€KTIB 3 Hamepe.l 3aJJaHMMU BIACTUBOCTSAMU. Tak, B AUCKPETHIN MaTeMaTHIll, MpU
BHMBUYCHHI BJIACTMBOCTEH BIAHOIIEHb MHOXHWH, METOJIWYHO I[IHHUMHU € BIIPaBU Ha
BIJILIYKAHHS €JIEMEHTIB, /ISl SKUX HE MOUIUPIOETHCS JIesIKe BU3HAUEHHS (YMOBA); Ha
BBEJICHHS BIJIHOIICHb HA MHOKUHAX, AK1 BIATOBIAAIOTH HAaMlepe,] BA3HAYEHUM YMOBAM.
BukoHaHHsS KOXXHOTO 13 TakMX 3aBlaHb HE JOMycKae (HOPMAaTbHOTO 3aCBOECHHS
CTyJICHTaMH HaBYAJIBHOTO MaTepially, BHUMAara€ yCBIJTOMJICHHS OOMEXEHb, SIKi
HAKJIAJaloThCcd Ha BUCHOBOK. IIpakTuka Tmokasye, 10 MaHOYTHIM YYHUTEIAM
MaTEMAaTUKH JOCUTh YaCTO BA)XKKO BIOPATHUCS 3 TAKUM THUIIAMH 3aBiaHb. J[OIinbHO

OpraHi3yBaTh JHUCKYCil0, IO CHOpPUSITUME BHUPOOJIEHIO Yy 3700yBadiB yMIHb
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OpOAYKyBaTH 11€i, BIJCTOIOBAaTH Ta IMpPH HEOOXIAHOCTI KOOpEryBaTh IiX TMix
apryMEHTOBAaHUM BIUIMBOM OIIOHEHTIB.

3ayBakMMO, IO KpHUTHKA 3[1HCHEHUX JOBEJCHb YW PO3B’sA3yBaHb BIIPaB y
MaTeMaTHII Ma€ 3HAYHO MEHIINI PiBEHb Cy0’ €KTUBHOCTI, HIXK Y 1HIINX TaTy3sX, aKe
IPYHTYETHCSI HE HA BJIACHUX YMOAOOAHHAX 1 MOIJISIIaX, a MyCUTh OyTH IIpOBEJICHA 13
3aCTOCYBAHHSAM Py TeOopeM, GOpMyJI Ud KOHTPHPUKIAIAiB. ToMy BOHA I[IHHA 3 TOUKHU
30py BUPOOJIEHHS BMIiHHS CITIBCTaBIIATH BJIACHI TBEP/KCHHS 3 3arajbHOBH3HAHHMH
BHCHOBKaMH.

BucHoBKH. AHani3 HayKOBO-IENAroriyHoOi JITEpaTypd MIATBEPAUB, IIO
KPUTHUYHE MHUCJICHHS — OJHA 13 HaMBaXJIUBILIMX KOMIIETEHTHOCTEH IeJarora,
3amopyka yCHilIHOi MeAaroriyHol AisSIbHOCTI Cy4aCHOTO BUMUTENS MAaTEMAaTHKHU.

3anpoBa/KEHHSI TEXHOJIOT1l PO3BUTKY KPUTHUYHOTO MMCIEHHS YMOXKIIUBIIIOE
0JIHOYACHE BUKOHAHHS JIBOX BAXJIMBUX 3aBJIaHb Y MIATOTOBII MaiOyTHHOTO BUUTEIIS:
PO3BUTOK KPUTUYHOTO MHCIEHHS CaMUX 3/100yBadiB OCBITH Ta (OPMYBAHHS y HUX
TOTOBHOCTI Yy TMOJANbBINIA MEJaroriydiil JisIbHOCTI PO3BUBATH KPUTUYHE MHCIICHHS
IIKOJISIPIB.

Po3BuBat y CTYJIEHTIB HAaBUYKM KPUTUYHOTO MUCJIEHHS — 3aBJAaHHSA YCIX
HaBYAJIbHUX JUCUHUILUIIH OCBITHBOI MPOrpaMH MIATOTOBKM MaiOyTHHOTO BYMTENS
MaTeMaTuKH. JloCIiKEeHHsI MOKa3yloTh HEOOXIIHICTb CUCTEMHOrO (pOpMyBaHHS Y
3100yBadiB HAaBHYOK KPUTUYHOTO MUCJICHHS Ta BUKOPUCTAHHS PI3HOMAHITHUX
TEXHOJIOT1i Ta CrOCO01B BIPOBAKEHHS IIUX TEXHOJIOT1H Yy HaBYaJIbHUMN MIPOLIEC.

JocBin BuUKIagaHHd MaremMaTuyHux aucuuiiin  y 3BO nmae  mincraBu
CTBEPJKYBATH, IO J1€BUM IHCTPYMEHTOM i1 (OPMYBAHHSI KPUTHUYHOTO MUCIICHHS
y CTYJEHTIB-MaT€MAaTHUKIB € pPO3B’sI3yBaHHs 3aBlaHb Ha PO3IMi3HABAHHS MOMMIIOK Y
MIpKyBaHHSX, 30KpeMa MaTeMaTUYHUX cO(i3MiB; MPOOIEMHO-TIONTYKOBUX 3aBJIaHb, Y
AKUX MOXIJIMBE BHUKOPUCTAHHS PI3HUX MIAXOMAIB JO BHUPINIEHHS IOCTaBICHOT

npoOsIeMH.
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[lepcriekTHBY MOJANBIINX AOCTIIKEHb BOAYaEMO y pO3pOOIeHHI TeAaroriYHol
TEXHOJIOT1i (pOpMyBaHHS KPUTUYHOTO MUCIICHHS MaWOYTHIX YYHTENB MaTEMaTHUKH
3ac00aMM TUCKPETHOI MAaTEeMaTHUKH, 30KpeMa CTBOPEHHSI KOMIUIEKCY 1HIUBITyalbHUX
NPaKTHYHUX 3aBJaHb JOCTIAHHUIIBKOTO XapakTepy, SKi CHPUATUMYTh PO3BHUTKY

KPUTHUYHOI'O MUCJICHHA Maﬁ6YTHiX BUMTEIIIB MATCMaTHKH.
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