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1-2 grades of general secondary education institutions based on integrative and competency-
based approaches: educational and methodological manual Kharkiv: «Ranoky).

Haievets Y. S. Mathematical competence of primary school children.

Summary. The article is devoted to the problem of forming the mathematical competence
of primary school children of the New Ukrainian School. The study presents a comparative
analysis of the definition of the concept of «mathematical competencey, its structure and features
of its formation in the works of prominent scientists, methodologists, and regulatory documents.

A set of theoretical research methods was used in the process of work: analysis of scientific,
scientific and methodological literature, synthesis, systematization, generalization and comparison.

On the basis of this analysis, mathematical competence is defined as a complex (integrative)
personality property that includes mathematical knowledge, abilities, skills, and experience in
mathematical activities that are determined by the readiness, desire and ability to solve problematic
tasks that arise in real life situations and require use mathematical methods. Understanding
mathematical competence as a complex formation, its structural components are highlighted:
motivational-value, cognitive and activity. Moreover, the formation of each component requires a
separate approach, a correctly selected system of educational tasks. Thus, the formation of the
motivational-value component is carried out through the provision of a positive value attitude to the
study of mathematics, the development of cognitive interest and the desire for self-development. The
basis of the cognitive component is the understanding of basic mathematical concepts regulated by
the content of the educational material of the program. The formation of the activity component is
facilitated by the creation of optimal conditions for the formation of a system of mathematical skills
that help pupils effectively find ways to solve problems.

The article states that today's new challenges directly affect the process of forming the
mathematical competence of primary school children, give impetus to the teacher's awareness of
the need to use distance learning tools, conscious and justified use of Internet services in
mathematics lessons.

Key words: mathematical competence, structural components of mathematical competence,
teaching mathematics, primary school children, New Ukrainian School.
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JIO IUTAHHSI BAKOPUCTAHHS EJJEMEHTIB TEOPII ITOP Y TYPTKOBIN
POBOTI 3 MATEMATUKH

30amuicms 00 MmamemMamuuHoO20 MOOENO8AHHI MdAd ONPAYIBAHHS MAMEMAMUYHUX
Mooenell peanbHUX npoyecie € 0OHIEK 3 yinel cyyacHoi mamemamuunoi ocsimu. [Ipome nio uac
npo6edeH s YPOKie 00CUMb YACMO He BUCMAYAE YACY HA POPMYBAHH MA PO36UMOK 3HAHL Ma
HABUYOK MAKO20 BUOY HABYANbHOI OIsLIbHOCIL.

Pesynomamu npoxooocennss 3HO 3 mamemamuku y po3pizi po3e’a3yeéamHs 3a0auy
NPAKMU4HO020 3MICIY, MINCHApOOHo2o oyintosannsi PISA 6 Ykpaini ona oimeii 14-15 pokis y
2018 poyi € 0osoni nocanumu. Tomy 0oyinbHo O 30iNbUEHHS 8I0COMKY MUX, XMO 3 1e2KICIIO
3MOdICe  3ACTOCO8Y8AMU  MAMEMAMUKY Y  CBOEMY NOBCAKOEHHOMY JHCUMMI, MauOymHiil
npogecitiniil JisnbHOCMI, pO32A0amu KOMNEeMeHMHICHI 3a0aui, 3a0ayi NPpaKmuiHo20 3MiCmy
MAKOAC I 8 NO3AKIACHIT pOOOMI, 30KpeMa HA 3aHAMMAX MAMEMAMUYHO20 2YPMKA.
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Hamu pospobneno npocpamy mamemamuynozo eypmxa 01 yurie 6i0 9 oo 11 knacis, sxa
bazyemvcs Ha 8ueueHHi elemenmie meopii izop. Mema yiei npoepamu - CmeopeHHs yMO8 PO36UMK)
iHmepecy yuHig 00 MAmMeMamuKy, OMpUMAaHHs 3HAHb OO0 NPUUHAMMS PIlUeHb 8 YMOBAX HENOGHOI
iHpopmayii yu pusuKy ma po3WUPEHHs 3a2albHO20 C8Iimoaiady 3000Y8ayie oceimu y npoyeci
JHCUBO20 PO32TIAOY PI3HUX NPAKMUYHUX 3a60aHb. Y pe3ynvmami YYHi NOGUHHI HAOYMU HABUYOK
CMeopIsamu  MamemMamuiti Mooeli PeanbHUX MHCUMMESUX CUmyayitl, 30Kpema KOHGQUIKMHUX
cumyayiti, ananizyeamu ix, 3HaAxXo0UMu pieHHs 8 HUX 3a OONOMO20t0 Kpumepiis. IIpoepama 2ypmka,
pospaxoeana Ha 1 2o0uny nHa mudxcoeHs. Bona epaxoeye eumoau Jlepocasnozo cmanoapmy 6a3080i
CcepedHboi oceimu ma yinet npospamu 3 MamemMamuxu oas 6a3080i ma CMmapuioi WKi.

Y ecmammi poszensanymo 3naxooddicenns onmumanvHoi cmpamezii  i2pax 3 npupoooro, Koiu
OMPUMAEMO 5K 8ION0GIObL OOHY U MY CaMy CMPAmezito 3a PIZHUMU KPUMePIaMU NPULHAMMS
piuens, 4u pisHi.

Posenanymuii 'y cmammi  3micm  2ypmro6oi pobomu O0eMOHCmMPYE 3ACMOCYB8AHHSA
mMamemamuxu 00 peanrbHux NPoyecis y pizHux 2any3ax CmMoCO8HO NPUUHAMM PiUleHb 8 YMO8aX
PUBUKY YU HEGU3HAYEHOCI, NO2IUONIOIYU PO3VMIHH CAMUX NPOYecis, a OmpumMani npu ybomy
3HAHHA € CYYACHUMU A AKMYATbHUMU.

Knrwuoei cnoea: nozaxknacna poboma 3 mamemMamuru, MamemMamuyHuil 2ypmox,
Mamemamuyne MOOeN08aAHHs, Meopisi i2op, Kpumepii NpUUHAMMs pilleHb, MamemMamuyHa
3a0auya, yuHi 3aK1a0i8 3a2aibHOI cepeOHbOI 0Cc8imu, MamemMamuxa.

IMocTaHoBKa MpoOJaeMH. 3MaTHICTH 10 MATEMAaTHYHOTO ONHUCY PEATbHUX MPOIECIB Yepe3
MaTeMaTHUYHE MOJICNIOBaHHS, OIEpyBaHHA MOJENSAMH, iX aHali3, pO3B’s3yBaHHA 3a1a4y
MPAKTUYHOTO 3MICTy € HEBII'EMHOIO CKJIQJOBOI0 CYYacHOI WIKUIBHOI TPHPOJIHUYO-
MaTeMaTuyHoi OCBiTH. [Ipo BaXKIIMBICTh TaKO1 3aTHOCTI CBITYUTH 3aKOH YKpainu «IIpo ocBiTy»,
JepxaBuuii craHgapt 6a30BOi CepeAHBOI OCBITH, 3MICT MPOTPaAMH 30BHIIIHBOTO HE3AJICKHOTO
OLIIHIOBAaHHS 3 MaTeMaTHKH, koHuernis HoBoi ykpaincskoi mkonu [ 1], [2], [3], [4], [5].

VY cywacHii mporpami 3 MaTeMaTHKH 3a3HA4Y€HO, IO OJHIEI0 3 I[JIed HaBYaHHS €:
<...(popmMyBaHHsI CTaBJIEHH 0 MaTEMaTHUKH SIK HEB1JI'€MHOI CKJIaJI0BOI 3arajIbHOI KYJIbTYPH JIFOJJUHH,
HEOOXiTHOI YMOBH ii IMOBHOIIIHHOTO JKUTTSI B Cy4aCHOMY CYCIIUIBCTBI HA OCHOBI O3HAHOMIICHHS 3
1eIMH 1 METOJIaMM MaTeMaTUKH SIK YHIBEpCaJbHOI MOBH HAyKU 1 TE€XHIKH, €(EeKTUBHOTO 3ac00y
MOJICTIFOBAHHSI 1 IOCITIKEHHS TIPOIIECIB 1 SIBUILl HABKOJIUIITHBOTO CBITY» [6], [7].

Ha >xaip, mijJ 4ac mpoBeAeHHs YPOKIB HE BUCTAa4yae 4acy Ha ()OpMyBaHHS 1 PO3BUTOK BMIHHS
CTBOPIOBATH MaTeMaTU4HI MOJIEJIi Ta Ha BMIHHS oniepyBaHHsA HUMHU. Came uepes 11e pezyasrata 3HO
3 MaTeMaTHKU y po3pi3i pO3B’A3yBaHHs 33/1a4 MPAKTUYHOTO 3MICTY € JIOBOJI MOTaHUMU. AHAIOTiYHa
CHUTYaITisl MaJia MICIIE 1 TIPU MPOXOJPKEHH1 MIKHAPOHOTO OIfiHtoBaHHS PISA mns miteit 14-15 pokis
y 2018 poi [8], [9], [10]. Tomy mowinbHO IS 30UTBIIEHHS BIICOTKY THX, XTO 3 JIETKICTIO 3MOXKE
3aCTOCOBYBATH MaTeMaTuKy y CBOEMY MOBCSKAEHHOMY KUTTI, MAHOYTHIN MpogeciiiHii IiSUIbHOCTI,
pO3IIIAIaTH KOMIIETEHTHICHI 3ajadi, 3aJa4yl MPaKTUYHOIO 3MICTY Tako)X 1 B TMO3aKJacHiil poOori,
30KpeMa Ha 3aHATTSIX MaTEMaTHIHOTO TYpPTKA.

Cepen cyuacHMX MaTeMAaTHYHHUX TEOpi Ta iX pO3AUIIB € Taki, 10 MOXYThb OyTH
3pO3yMUIMMH 1 3aCTOCOBYBaHMMM HaBITh YYHSIMHU OCHOBHOI LIKONH. [IpukiazoM MoxyTb OyTH
3aJadl  OKpEeMHX pO3JUIB Teopii irop, i7ei po3B'a3yBaHHS SKUX Ha CbOTOAHI AaKTHBHO
BUKOPHUCTOBYETHCS MIPU IJIAHYBAaHHI Y MPOMUCIIOBOCTI, OLIHIIl PU3UKIB Y JIISJIBHOCTI CTPAXOBUX
KOMITaHi{, IPH MPOBEAEHHI JIoTepel, BUOOPUYMX KaMIlaHid, a3apTHHUX irop Ta 0arato iHIIOrO.
Teopis irop HpomoHye MaTeMaTH4yHI IHCTPYMEHTH Ui mNepefdadeHHs MAii OMOHEHTa, a y
MOBCSIKJIEHHOMY KUTTI — JUI OyIb-IKOTO MPUUHATTS PILLIEHHS B YMOBaX HEBU3HAUEHOCTI.

AHani3 akTyaJdbHUX AOCTiiKeHb. ['ypTkoBa po0OoTa € OJHMM 3 BHIIB I03aKIACHOI
poOOTH, MOCHIKEHHIO XapaKTepHUX OCOOTMBOCTEH SIKOI MPUCBSYEHI pPOOOTH HAYKOBIIIB
3aranbHOi AMIAKTUKH, 30Kpema €. PamaneBuya, M. ®@inynu (2002), M. TI'ensdanma (1965),
JI. Open (2005), B. I1aBnoBuya, 3. Crnenkans (2006) Ta iHIIHX.

@opMyBaHHS KOMIETEHTHOCTEH YYHIB Ha rypTKax MaTeMaTHKU PO3IISAaIoch y poboTax
Cananp H., Camanp O. (2018, 2020). Po3rnsagy Toro sik B yMOBax I03aKJIaCHOI poOOTH
(dopMyBaTH 3/1aTHICTh YYHIB J0 MaTEMAaTUYHOTO MOJICIIOBaHHS MpUCBsUyeHa podora Matsm O.,
Karepentoxk 1. (2018).
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Merta crartTi. [[eMoHCcTpaIriss 0gHOTO 31 NUISXIB MOJEPHI3aIlii 3MICTy M03aKJIaCHOT poO0TH
3 MaTeMaTUKH, 30KpeMa 3aCTOCYBaHHs €JIEMEHTIB Teopii irop (KpUTepiiB NPUHHATTA pillleHb) Y
TYpPTKOBIi# po0OOTi.

Buxkiax ocHOBHOTo mMartepiaiy. Y cydacHid JUIAKTHIN MPUBAIIOE JTyMKa, 1[0 MaTeMAaTUIH]
TYPTKH € JOULIBHOI0 (hOPMOIO TMO3aKiIacHoi poOoTH it y4HiB 1 - 8 KiaciB, a Jjis IIKOJISAPIB
CTapIIMX KJIaciB Kparior Gopmoro Oyne gakynbrarus. Bigomo, mo ¢hakyabTaTHB Bipi3HIETHCS Bill
rypTka THM, IO APYruil mnepeadadae poOOTy 31 3700yBayaMy OCBITH, SIKI MalOTh ITOYaTKOBY
IIKaBICTh J0 MpeaMeTa, a nepimuii — cTikky [11, c. 140-141], cami x 3aHATTA (haKynbTaTUBY OyIyTh
MIPOAYKTUBHUMHM JIUIIE JUIA Y4YHIB, SIKI BUSBJSIOTH TJIMOMHHUHM 1HTEpeC 1 MaroTh 3MIOHOCTI 10
npenmera [12, ¢. 135-136], Takox mig vac 3aHATh (paKyabTATUBY HaHyacCTile PO3IIISIAIOTHCS
MUTaHHSI, U0 BIANOBIIAIOTH MIPOrpaMi 3 MaTEMAaTHUKHU MEBHOro Kiacy. [Ipo Te miist Outbln MHUpPOKOro
OXOIUICHHS! YYHIB, MOMYJISIPU3aLlii cepe/l HUX MaTeMaTHYHUX 3HaHb, MIATPUMKH 1HTEpECY 10 HAYKH,
it (GOpMyBaHHS Ta PO3BUTKY MAaTEMAaTHYHOI KOMIIETEHTHOCTi, BapTO MPOJOBKYBATH T'ypTOBY
poboTy i cepen mkosipiB 9 - 11 kiacis.

3a3Buyail Ha 3aHATTAX TYpPTKa MPOMOHYIOTHCS TaKl 3aBAaHHS AK: MPUHOMH HIBUAKOTO
paxyHky, codizmu, HOKycH, po3B’I3yBaHHS JIOT1UHUX 3a/1a4, O3HAMOMIICHHS 13 JIOCSTHCHHSMU Ta
icropiero MareMaTtuku Tomio. llelt Habip pokamu He 3MiHIOBaBCSA. BuXoasuwm 3 1bOro MOXKHA
3pOOHMTH BHCHOBOK, IO CydacHa T'YpTKOBa poOoTa BUMAarae 3MmiH. 30KpemMa BapTO JO PO3TISAY
JONTy4aTH MOCUIIbHI 1711 YYHIB TEMH Cy4acHOT MaTeMaTUKH.

Hamu po3pobneHo mporpaMmy MareMaTddHOrO TypTKa, sKa 0a3yeThCs Ha BUBYCHHI
eJIeMEeHTIB Teopii irop. Mera 1i€i mporpamMu - CTBOPEHHS YMOB PO3BHUTKY IHTEpECy YYHIB J10
MaTeMaTHKH, OTPHUMAaHHS 3HAaHb IIOJI0 MPUHHSATTS pIIIEHh B YMOBaxX HEMOBHOI iH(opmamii un
PHU3UKY Ta PO3IMIUPEHHS 3aralbHOr0 CBITOMIIANY 3100yBaviB OCBITH y HPOIEC] KUBOTO PO3TISAY
PI3HHUX MPAKTHYHUX 3aBJIaHb.

Jana nporpama ckiajeHa uis poboTtu 3 yunsmu Big 9 mo 11 kmaciB. ¥V pe3ynbTaTi yuHi
NOBHHHI HA0yTHM HAaBUYOK CTBOPIOBATH MaTeMaTHYHI MO PeaJbHHUX JXUTTEBUX CHTYaliid,
30KpeMa KOHQIIKTHUX CUTYalliif, aHATi3yBaTH X, 3HaXOJIUTH DIIIEHHS B HHUX 3a JOIMOMOTOIO
kputepiiB. [Iporpama ryprka, po3paxoBaHa Ha 1 ToAMHY Ha THXXIeHb. BoHa BpaxoBye BUMOTH
JepxaBHoro crtanmapty 0a30BOi cepeqHbOi OCBITH Ta MLiJied MporpaMd 3 MaTeMaTUKH s
0a30BoOi Ta CTApIIOT MIKiJ.

OpieHTOBHE KaJeHIapHe MJIaHyBaHHS 3aHATH T'ypTKa HaBeleHo y Tab. 1.

Taommms 1
OpienTOBHE KaJICHAAPHE IVIAHYBAHHA 3aHATH I'YPTKa
Ne zansrrs Tema [ara
1. OCHOBHI NOHSATTS Teopii irop
2.-3. Kitacuuni 3amaqi Teopii irop
4. MartpuuHi irpu. Irpu B 4ncTHX cTpaTerisix
5. -6. MartpuuHi irpu 3 npupoor0. Martpuis pu3HKiB
7.-9. [TpuiiHsaTTa pimeHb B ymoBax pusuky. Kpurepii nmpuiHATTS

pillIeHb B YMOBaxX pH3HUKY.

10. -12. [TpuifHATTS pilleHb B yMOBaX IIOBHOI HEBM3HAYEHOCTI.
Kpurepii npuiHATTS pillleHb B yMOBaX MOBHOT HEBU3HAYECHOCTI.
13 -18. Po3B'si3yBaHHS 33124 3a JOMTOMOTOI0 KPHUTEPITB.

Crig 3ayBayKUTH, 10 TTOYMHAIOYH 13 3aHATTS 5, CIi1 BBECTH yUHSIM JiesiKi 0a30Bi MOHSITTS
Teopii WMOBIPHOCTEH, HAINPHUKIIAJ, KIACHYHE O3HAYCHHS WMOBIPHOCTI BHIIQJKOBOI BEIMYHMHH,
HEMOXJIUBOI Ta JOCTOBIPHOi MOJii, MOBHOI TPymu HMOBIPHOCTEH, 3aCTOCOBYIOUM €JIEMEHTH
BUIIEpEKAIIbHOTO HaB4aHHs. lle moB’si3aHO 3 TMM, IO HaWyacTille MaTpuU4Hi iIrpd MaroTh
PO3B’SI30K y 3MIMIAHUX CTPATETisAX, O€3MOCePeIHBO MOB’ I3aHUX 13 TOHSATTSAM HMOBIPHOCTI.

BaxmMBUM MOMEHTOM IPH BHBYEHHI OYJIb-IKOTO PO3JITy MAaTEMaTHKH € 3’ SCyBaHHS
TEPMIHOJIOTIYHOTO anapary, SKUM TaM MOCITyTOBYOThCS.

Teopii izop — 11e PO3MILT MaTEMATUYHOT €KOHOMIKH, 10 BUBYAE PO3B’sI3aHHS KOH(MIIIKTIB MIXK
TpaBISIMU Ta OIliHIOE [ii (cTparerii) TpaBliB Ha onTuManbHICTh [13; 5]. IcTopis po3BUTKY LLOTO
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po3niry Matematuku Oepe mouatok Bim poOiT JIk. Hefimana ta O. Moprenmrepna (1944), JIx.
Hema (1953). Ilin konghnikmom po3yMitoTh OyIb-sIKy CUTYaLlil0, B SIKii MOpYIIEH] iHTEpecH JBOX i
OUTbIIIC YYAaCHUKIB, SKUX HA3UBAIOTh epasysimu. B KOHQIIKTHIA CUTyaIll KOXKEH TpaBellb Mae
NeBHUI HaOIp 1iil — cmpameziii, IPU 3aCTOCYBaHHI SKUX CTBOPIOETHCS MEBHA «IrpOBa CUTYAIIis», a
KOJKEH T'paBellb OTPUMYE pe3yabTaT (MO3UTUBHUM UM HETATUBHUI), SKUH HA3UBAIOTH GueSpauiem
[13]. TIpu BubGOpi cTparerii BayKJIMBO BPaxOBYBaTW HE TUIBKUA OTPUMAHHS MAaKCUMAIBLHOI KOPHCTI
1 ce0e, aje 1 MOXKIIMBI KPOKH CYITPOTHBHHKA, Ta iX BILIMB HA CUTYAIIIO B IILIIOMY.

I'pa 3 npupooor e mapHa MAaTPUYHA T'pa, B SAKii CBIJOMHII TpaBelb BUCTYIAE MPOTH
y4acHHKa Oaiayxoro no pesyiabrary rpu [14]. Takoro ydacHWKa Ha3MBAIOTh Npupoooi. Y
NOMiOHUX irpax PoO3B’sI30K MOJSATAE B 3HAXOKEHHI OMTHMAIBHOI CTpaTerii MepIiioro Trpaslls.
CraHu npupoIv peali3yrThCs i/ BIUTMBOM OaraThOX BHITAJIKOBHX 1 HEBUIIAIKOBHX (haKTOPIB 1
B PEKOMEH/IAIIsIX IPUPOAA HE MTOTPeOYE.

B irpax 3 mpupomoro miaTikHa MaTpuilsi GOPMYEThCS 3 BUTPAIIIB CBIJJOMOTO T'PaBIIA.
[Ipupona B maHux irpax He MpoOrpae, BOHA J03BOJIsiE a00 HE JO3BOJSE OTPUMATH B PE3YNIbTATI
BU3HAYCHOI cTpaTerii B Oi3HECi, 1HBECTYBAaHHI 1 TOIIO SIKHWCHh BUTpAIl CBIJIOMOMY TPaBIICBI.
MeTtoau NpUHHATTS PIlIeHb Y MaTPUYHUX Irpax 3 MPUPOIOI0 3ajJekaTh BiJ TOTO BiAOMI 4M Hi
HMOBIPHOCTI CTaHiB IPUPOIH.

Cepen kpuTepiiB, IIO 3aCTOCOBYIOTbCS JUIS TPUHHATTA pillleHb B yMOBaxX IOBHOI
HEBU3HAYEHOCTI, PO3TIISIIAI0THCA TaKi:

— Kputepiii baiieca — me kputepiii, B SKOMy BH3HAUaIOTHCS MAKCHUMAaJbHHHA TOKa3HUK
cepen MOKa3HUKIB e€(heKTUBHOCTI CTparerii A; BITHOCHO BWTpAIiB SK CepeaHE 3HAYCHHS, a00
MaTeMaTHYHE CIIOMiBaHHS BUTpAIly [ — O PAIOYKY 3 BpaxyBaHHSIM WMOBIPHOCTEH BCiX
MO>KJIMBUX CTaHiB MPUPOJIH;

— Kputepiit Jlamanaca — ananoriuynmii Kpurepiro baiieca, ane B cuTyarii Kojau rpaBenp He
Ma€ MOXKJIMBOCTI BH3HAYUTH MMOBIPHOCTI CTaHIB NPHUPOIH, TOMY BiJOyBaeThCs Cy0’€KTHBHA
OIlIHKA TaKuX WMOBIpHOCTEel. ['paBerp HE MOXEMO BiJIaTH MepeBary TOMYy Yd 1HIIOMY CTaHY
HOPUPOIH, 1 IPOCTO BBAXKAEMO X BCi piBHOWMOBIPHUMH;

— Kputepiil MakcuMakca (KpallHBOTO ONTUMI3MY) — 1€ KPUTepiid KpalHBOTO ONTHUMI3MY,
BBAXKAETHCSI, IO MPHUPOAa Oy/1e HAMOIIbII CIPUATINBA AJIs JTIOAUHH;

— Kputepiii Banpna — MakcuMmiHHMIA KpuTepid. 3 TO3MIII IBOTO KPHUTEPIIO MpHUpOIa
pPO3IJIAAAEThCS K arpeCMBHO HAJAIITOBAHA 1 CBIJIOMO AIIOYMM CYNPOTHBHHUKOM. KPHUTEpIH €
MIECHMICTHYHHM;

— xputepiit Xomka - Jlemana — komOiHaiis kputepito baiieca Tta kputepiro Bambma
[TokazHuk eQexkTUBHOCTI 3a KpuTepieM Xoaxka - Jlemana 3HaxoaAuThCA 3a (HOPMYIIOIO.

n
HLl' = (1—h)a” +th1a”,l = 1,n,0 <h<1.
j=1

VY mnpaiii yactui Qopmynu xoedimieHT h — 1e KiIbKICHHNA MOKAa3HWK CTYIEHS JOBIpH
CBIZIOMOTO TpaBls JAQHOMY PO3IMOALTY WMOBIPHOCTEH (j,j = 1,n, a KOoe(ILi€HT BiAMOBIIHO
1 — h xapakTepusye KUTbKICHHUH CTyIEeHb MECUMIi3My CBioMOro rpaBis. YuMm Oinbline J0BipH
rpaBlisl JAHOMY PO3IO/LTY CTaHIB IPUPOIU, TUM MEHIIE MIECUMI3M 1 HaBIaKU;

— kputepiit CeBimka — KpuTepili MiHIMakcHOTo pusuky. Sk 1 kpurepii Banbaa, BiH €
KpUTEpiEM KpalfHBOI'O MECHMI3MY, OCKUJIBKM 1 TYT IpaBellb | BBakae, L0 MpHUpOJA peanizye
HalOUIbII HecnpuATINBI cBoi ctanu. Kpurepiit CeBimka peKOMEHye BUOUPATH K ONTHMAIIbHY
Ty YUCTY CTpaTerito A;, mpu AKiil BeIMYMHa MAaKCUMaJIbHOTO PU3HKY Oy/ie HaliMEHIIIO0;

— kpurepiit ['ypBina — 1e kpurepiii mecuMi3My-olTHMI3MY, 1€ PEryIbOBaHUI KOMITPOMIC
MK KpalHIM TECHMMI3MOM Ta TOBHHM onTuMi3MoM. [loka3HuMK onTuMmizMy A MOKazye Te,
HACKUIbKM TpaBellb | MOXKe KepyBaTH CHUTYAIll€l0 1 4d MOXKE BIiH PO3paxOBYBaTH Ha TapHUM
pesyabpTatr. lleit kpuTepidi MO3BOJIIE CBIIOMOMY TpPaBIO CAMOCTIMHO BHU3HAYUTH PIiBEHb
NeCUMI3MY-ONTHMI3My 3a nomomororo mapamerpa A € [0;1]. Tlpu A =1 xpurepiii ['ypsima
30iraeThcs 3 kputepieM Banbaa, a mpu A = 0 orpuMaemMo KpuTepiil KpaitHbOro ONTHUMI3MY.
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3acTocyBaHHs ITUX KPUTEPIiB 10 3a/1a4d TEOpii irop MOXKEe JaTH OJHO3HAYHY BIAMOBIIb, a
MOYKEe HaBMAKH: Pi3HI KpUTepii — pi3Hi crparerii. I Toxi octarounuii Bubip Oyne 3a CBiJOMUM
rpaBIeM, SIKHI BpaxOBYBaTUME MOTPIOHUI CIIEHapiil pO3BUTKY MOIIH.

Ipukaan 1. Ha ¢gizuko-matematnuHoMy (QaKkysiabTeTi € CTYIEHT, IKUW 3a3BUYail OTPUMYE
xopori omiHky. I{e cTaeThes mepemycim yepes Te, Mo y Hid Iepel ICIUTOM BiH MOXE TTOBTOPUTH
HeoOXximHui Matepian. OfHAK Mepea OJHUM i3 ICIHTIB CTYASHT 3ITKHYBCS 3 MPOOJIEMOIO, sIKa
noJisiraia B TOMY, 110 HOTO OJHOKYPCHUKH OpPTraHi3yBaJd BEUipKy Ha BCIO Hi4. Y HBOTO € TpU
cTpaTerii: A1 — MiTH Ha BeUipKy 1 OyTH TaM BCIO Hi4; A2 — BiABIAATH MOJIOBUHY BEUIpKH, a IHITY
YaCTUHY HOYi TOTYBATHUCS JIO iCIIUTY; A3 — IPOITHOPYBATH BEYiPKY Ta TOTYBATHCA.

Ex3amen mMoxxe Oyt abo Jierkum, abo CepeHbOI CKIAIHOCTI, 00 BaXKKUM. 3aJI€KHO BiJ
TOTO, SIKOT CKJIAJHOCTI OyJe eK3aMeH i yacy, SIKHH CTYIEHT BHUTPATHUTh Ha IMOBTOPEHHS, MOXHA
YeKaTH Taki Oanu:

85 70 50
A={93 80 87|
100 89 84

Jie TIepIIUH CTOBITYMK BIAMOBIJATUME OIlIHKAM IPH 3aCTOCYBaHHI cTparterii 4;, Apyrui -
Ay, TpeTiii - A3 BIAMOBIAHO, PSAJIKY BIAMOBIAAIOTH CTYICHIO CKJIQJIHOCTI €K3aMEHY 10 3pOCTaHHIO.

Crig BUBHAYUTHUCH 13 ONTUMAIBHOIO CTPATETIEI0 IS CTYAEHTA, SIKIO: MMOBIPHOCTI CTaHIB
npupou aopiBH0IOTH 0,1; 0,5; 0,4 BIAMOBIAHO; MOKA3HUK CTYIEHS JOBIpH CBiZioMoro rpasiis h
= 0,6; mokazuuk ontumizmy A = 0,7.

Po3p’s3anns. 1. Kpurepiii baiteca. Cepenni BUrpaiii Ko>kHO1 31 CTpaTerii:

a; =85-0,1+70-05+50-04=8,5+35+20 = 63,5.

a, =93-0,1+80-0,5+87-0,4 =93+ 40+ 34,8 = 84,1.

a; =100-0,14+89-0,5+84-0,4 =10+ 44,5+ 33,6 = 88,1.

a3 — MakCUMallbHUH cepeiHiii Burpam. OTxe, cTparerisi A3 ONTHMalbHA 3a KPHUTEPIEM
baiieca, T0OTO 00 OTpUMaTH HAMKpAIy OIIHKY CJIiJI TOTYBaTHCS IO €K3aMEHY.

o . L 1 .
2. Kpurepiii Jlamnaca. Hexail craHu npupoau piBHOMMOBIPHICHI Py = Py = P3 = 5 Toxi
CepeIHI BUTpalli

@ = (85+70+50) =
@ = (93 +80 +87) == 260 = 862 =Ty = MaX1<iem, = Ts.

a—3=§-(100+89+84) =§-273=91

I BiamoBigHO 110 KpuTepito Jlamnaca ontumansHO0 Oyie peanizailist cTparterii A3.

3. Kpurepiit Xomxka-Jlemana. OOYHCIMMO TMOKa3HUKK €()EKTUBHOCTI MJIsl KOXKHOI 3i
cTparteriit:

HL,=(1-0,6)-50+0,6-63,5=0,4-50+ 38,1 =20+ 38,1 =58,1.

HL,=(1-0,6)-80+0,6-84,1=0,4-80+ 50,46 = 32 + 50,46 = 82,46.

HL; =(1-0,6)-84+0,6-881=0,4-84+ 52,86 =33,6+ 52,8 =86,46.

3Bigcu  HL = maxHL; = HL; = 86,46, Toni 3a kputepieM Xomxka-Jlemana Az —
ONTUMAaJIbHA CTPATETIsI.

4. Makcuminauii kputepiii Banpma. [Ins ctpareriit Ai, A, Az wminiManpHEMEH W
BIJIMOBIJTHUX PSI/IKAX €:

. 205 = 68%'

Wk W]k

Wi = ming<j<naqj = 50, W, = miny<j<na,j = 80,
W3 = miny<j<nas; = 84.

3uaiinemo cepen orpumanux Wi MakcumanbHe

W = max;<icmming<j<na;; = max{50,80,84} = 84.
OTtxe, 3a KpuTepieM Banbia onTUMalibHOIO € cTpaterisi A3 — NPOIrHOPYBAaTH BEUIpKY Ta

TOTYBATHUCS JI0 ICIIUTY.
5. Kpurepiit makcumakca. [TokazHuku epeKTUBHOCTI cTpaterii A1, A2, A3 BIAMOBIIHO piBHI
MaX1<j<n@yj = 85, MaAX1<j<ndyj = 93, max;<j<nazj = 100.
3Haii1IeMo cepesl OTpUMaHUX MMOKa3HUKIB MaKCUMalbHe
M = max;<jcmMmax; <j<pa;; = max{85,93,100} = 100.
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MoskemMo 3poOMTH BHCHOBOK, IO 3a KPUTEPIEM MaKCHMMaKca HAWOUIbI CIPHUSATIUBOIO
CTpaTeri€ro JUIst CTyJeHTa Oyie He MiTH Ha BEUipKy Ta FOTYBaTHUCSA A0 ICTIUTY, TOOTO As.

6. Kpurepiii necumizmy-ontumizmy ['ypsima. BianmosigHo mo kputepiro ['ypBina 3HaiiaemMo
MOKa3HUKH e(DeKTHBHOCTI KOXKHOI cTpaTterii, sikimo A = 0,7:

H; = 1-max{85,70,50} + (1 — 4) - min{85,70,50} = 0,7 -85+ 0,350 = 59,5 + 15 = 74,5.
H, = A-max{93,80,87} + (1 — 1) - min{93,80,87} = 0,7-93 + 0,3-80 = 65,1 + 24 = 89,1.
H; = 2-max{100,89,84} + (1 — 1) - min{100,89,84} = 0,7 - 100 + 0,3 -84 = 70 + 25,2

= 95,2

MaxkcumanbHUM cepell OTPUMaHUX 3HaueHb € M3, skuil BigmoBigae crpaterii Az —
MPOITHOPYBATH BEYIPKY Ta TOTYBATHCS JO ICHUTY, TOOTO € ONTHUMAJIBHOI 3a KPUTEPIEM
necuMi3My-onTumMizmy ['ypsina.

7. Kpurepiii minimakcHoro pusuky Ceimxka. MaTpuiist pu3uKkiB Ma€ HaCTYITHUNA BUTIIS

100—-85 89-70 87-50 15 19 37
R=|100—-93 89-80 87-87|=|7 9 0
100 - 100 89—-89 87 —84 0 0 3
Biamosigao 10 kputepiro CeBijka MaeMo
maxi<j<ptj = 37
Maxisjsnt2j =9 | =8 = MiNy<j<mMaX1<j<nliy = 3.
maxi<j<n’sj = 3

Otxe, 3a kpurepieM MiHiMakcHOTO pu3uKy CeBimka crparerisi A3 — NPOIrHOPYBaTH
BEYIPKY Ta TOTYBATHUCS JI0 €K3aMEHY € ONITUMAJIbHOK, TOOTO TaKO0, IO TAPAHTYE, 110 BEIUYMHA
MaKCHUMaJIbHOTO PU3UKY Oy/ie HAaltMEHIIIOH0.

TakuM YMHOM, MH OTPUMAJIH, IO 32 yCiMa PO3TJISHYTHMH KPHUTEPISIMA ONTHMAaJIbHOIO
CTpATETI€I0 € TUIBKH OJTHA A3 — HE IITH Ha BEUipKY 1 TOTYBATHCS JI0 €K3aMEHY.

Ipuxaag 2. HeoOXxigHO 3aKynmuTH BYTUUIS Juisi 00irpiBy OyauHKy. KinmbkicTh Byriyuisg
00MeXeHa 1 MPOTATOM XOJIOTHOTO MePioy Mae OYTH TOBHICTIO BUTPAYCHO, OCKUTBKH ITiCTIS 3UMHU
BOHO CTa€ HEMPHUAATHUM JIJISl MMOJAIBIIOr0 BHUKOpHCTaHHS. KymyBaTH BYrijuis MOXXHa B Oyib-
KW Yac, MPOTE BIITKY BOHO JEIIEBIIE, HIX y3UMKy. HeBU3HAueHICTh moiisirae B TOMY, IIO
HEBiZIOMO, sIKOIO Oyae 3uMa: CyBOPOIO, TOAI JOBEIETHCS JOKYIOBYBATH BYriUisi abo M'SKOIO,
TOJIi YaCTHHA BYTLLIS MOXKE 3aJTHIITUTHCS HEBUKOPHCTAHOO.

Jani mpo KUTBKOCTI Ta [IHU BYTULIsI, HEOOX1HOTO B3UMKY JUIs ONIaJICHHsI HaBeIeH1 y TaoJI. 2.

Tabnuus 2
3uma KinbKicTh Byrijuis, T Cepenns 11iHa, y.0.
M’ska 4 7
Cepenns 5 7,5
XonoxHa 6 8

L1i uiHu CTOCYIOThCS IO KYIIBI BYTiUlsA B3UMKY. BIiTKy 1iHa cTaHOBUTh 6 y.0.3a 1 T. 1 €
Miciie Jyisi 30epiranHs 3amnacy BYTruUnis A0 6 T., 3arOTOBJICHOTO BIITKY. SKIIO MOTPIOHO B3UMKY
JOKYIHUTH BYTLIISA, IKOTO Opakye, TOKYIiBisA Oy/e 3a 3MMOBUMH LIHAMHU.

[ToTpiGHO 3a AOMOMOIOI KPHUTEpIiB BU3HAUUTU CKUIBKM BYTUUIS BIITKY MOTPIOHO
3aKYIUTH Ha 3UMY 3 YPaxXyBaHHSAM HACTYIMHUX MPUITYLIEHb:

— BIIOMI WMOBIPHOCTI HAaCTaHHS KOKHOI 3UMHU: A M'sikoi 3umu — 0,35, mis cepeaHboi
sumu — 0,5, xomoxuoi — 0,15;

— HasBHMI IOCBi CBIIYUTH NPO PiBHY WMOBIPHOCTI HACTaHHS BIAMOBITHUX CTaHIB;

— TIOKa3HWK CTymeHs joBipu h = 0,4;

— PO MOXJIMBOCTI HACTAHHSI BIJIMOBIIHUX CTaHIB HIYOTO IEBHOT'O CKA3aTH HE MOXKHA,

— Kputepiit onutmizmy 4 = 0,7.

JlaHa rpa € mapHOIO MaTpPUYHOIO Tporo 3 mpuponoro. [lepmmii rpaBenps — IOAMHA, sKa
3aKyMOBYeE BYTULIA. Ii MOXIMBI cTpaterii: A; — KynmuTu 4 T Byrimis; A, — KymUTH 5 T BYTiLIs;
A; — xynutu 6 T Byruws. Jpyruii rpaBens — npupoja. MOXIMBI CTaHU NMPUPOIU Taki: Ny —
3uma Oyze m’sikoro; N, — 3uma Oyne cepenboro; N3 — 3umMa OyJie X0JI0aHO0.

CxtagemMo MmiaTiKHY MaTpUIIo (3HAKU MIHYC O3HAYae, 1110 TpaBels | BUTpayae KOIITH):
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Ny N, N3
A —4x6=24 —(4%x6+1x75)=—-315 —(4%6+2%8) = —40
A —5%6=-30 —5%6=—30 —(5%6+1%8)=—30
A —6%x6=—-36 —6%6=—36 —6%6 =—36

Sxmo rpaBens 1 3acTOCOBYE CTpaTerito A1, TO BiH 3aKyNnuTh 4 T 3a LIHOKO 6 y.0. - IIOTO
Oyze 1oCTaTHRO Ui M’AKO1 3UMH, SIKIIO K 3UMa Oy/ie CepeTHbOI0, TO MPUHAETHCS JOKYIIUTH IIe
1 T 3a wiHotO 7,5 y.0., @ AKILO XOJIOIHOO, TO - JOKYNUTH 2 T 3a 1iHOIO0 § y.o. [Ipu 3acTocyBanHi
cTparerii A, Oyae 3aKymieHo 5 T 3a LiHO 6 y.0. - IIbOT0 JOCTaTHBO 1 I M’SIKOT Ta CepeHbOT
3UMH, @ B yMOBAaX XOJIOJHOI - CIiJ] JOKYMHUTH | T 3a LiHOIO 8 y.0. AHAJIOTIYHO OOYHCITIOIOTHCS
€JIEMEHTHU TPETHOTO PAIKA.

SIkmo naHoi 3a1a4i 3aCTOCYBaTH KPUTEPii TO OTPUMAEMO TaKi pe3yIbTaTH:

— cTparerisi A1 Oyae onTUMalIbHOIO 3a KpuTepisimu baiieca, Jlamnaca, ['ypBina, Ceimxka:

— cTpareris A; - 3a kputepiem Xoka - Jlemana;

— crparerisi A3 - 3a KpuTepisiMu Banbia Ta Makcumakca.

OTxe, HE TUBISYUCH HA JOMIHYBaHHS CTpaTerii A1 - KyIUTH BIITKY 4T 3a miHOMIO 6 y.0.,
BUOIp ONTUMANIBHOI CTpATeTii 3aJMIIAETHCS 3a TpaBleM | y 3aeXKHOCTI BiJ HOro MOYaTKOBOTO
HAJIAIITYBAHHS: YU TOTOBUM BiH 100 YacTHUHA BYTULIS IpOMNaa Micias 3UMH YU - Hi.

BHCHOBKHM Ta NmepcneKTHBH MOJAJIbIINX HAYKOBHX PO3BiloK. Po3risHyruil y crarti
3MICT TYpPTKOBOi pPOOOTH JEMOHCTpPYE 3aCTOCYBaHHS MAaTE€MAaTHUKU /O PEaJbHUX IPOIECIB y
PI3HUX Taly3sX CTOCOBHO TPHHHATTS pIMIEHP B YMOBAaX pPH3UKY YH HEBH3HAYEHOCTI,
NOTTHOMIOI0YN PO3YMiHHS CaMHX IIPOIIECiB, a OTPUMaHi NPU LOMY 3HAHHS € Cy4acCHHUMHU Ta
aktyanpbHUMHU. CiJl 3a3HAYMTH, 110 TEOPETHYHHUH Ta 3aJauHUN MaTepiall MO)Ke BapilOBaTUCS B
3aJIe)KHOCTI B/l KOHTHHT€HTY YYaCHHKIB MAaTEMaTHUYHOTO TYPTKa, iX PiBHA MaTeMaTHYHHUX 3HAHb.
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Odintsova O. O., Kiblyts’ka O. V., Zakharchenko T. I. On the issue of using game
theory elements in Math Club.

Summary. The ability to mathematically model and develop mathematical models of real
processes is one of the goals of modern mathematical education. However, during the lessons,
teachers often not enough time for the formation and development of knowledge and skills of this
type of educational activity.

The results of passing the external examination in mathematics in terms of solving
problems of practical content and the PISA international assessment in Ukraine for children
aged 14-15 in 2018 are quite bad. Therefore, in order to increase the percentage of those who
can easily apply mathematics in their everyday life and future professional activities, it is
advisable to consider competence tasks, tasks of practical content also in extracurricular work,
in particular, in the classes of the math club.

We developed a math club’s program for students from grades 9 to 11, which is based on the
study of game theory’s elements. The purpose of this program is to create conditions for the
development of students' interest in mathematics, the acquisition of knowledge about decision-
making in conditions of incomplete information or risk, and the expansion of the general outlook of
education seekers in the process of live consideration of various practical tasks. As a result, students
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should acquire the skills to create mathematical models of real life situations, particularly conflict
situations, analyze them, and find solutions in them using criteria. The circle program is designed for
1 hour per week. It takes into account the requirements of the State Standard of Basic Secondary
Education and the goals of the mathematics program for basic and high schools.

There are consider the finding the optimal strategy in games with nature, when we receive as an
answer the same strategy according to different decision-making criteria, or different ones. article.

The content of the math club’s activities which are considered in the article demonstrates
the application of mathematics to real processes in various fields regarding decision-making in
conditions of risk or uncertainty, deepening the understanding of the processes themselves, and
the knowledge obtained at the same time is modern and relevant.

Key words: extracurricular work in mathematics, mathematical circle, mathematical
modeling, game theory, decision-making criteria, mathematical problem, students of general
secondary education institutions, mathematics.
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BykoBHHCHKHIA Aep>KaBHUN MEUYHUI YHIBEPCUTET

MOPIBHSIJIBHUM AHAJII3 ®OPMYBAHHS TPO®ECIMHAX
KOMIIETEHTHOCTEM CTYJEHTIB-MEJAKIB PI3HUX HAIIPSIMKIB ITPHA
BUBYEHHI ABUILIA IIOBEPXHEBOI'O HATAIL'Y

Y empyxmypi meouunoi oceimu 6edemucs niocomoska 3a pisHumu cheyianoHocmamu. Ilepuiuti
DIK HABUAHHS, HE3AIEHCHO 6I0 CReYiabHOCHI 3000y8a4i 0C8imu 8UYAMb OUCYUNTIHU NPUPOOHUYOO
HANpSIMKY [ 2YMaHimapHi oucyuniiny. XapaxmepHum OJist PI3HUX OUCYUNTIIH € HASIBHICMb ) NI020MOBYL
cneyianicma iHeapianmuoi (6a306i 3HAHHA) MA 6APIAMUBHOI YACMUH (3HAHHA, XAPAKMEPHi ONs
KOHKDEMHO20 HANPAMKY Ni020moeKu). Baxciueum € Haguumu cmyoeHma 3Haxo0umu 63aEMO038 s3Ku
MIDIC O3HAYEHHAMU, 3AKOHOMIPHOCMAMU, ABUUAMU I (DaX0B0-OPIEHMOBAHOIO KOMNOHEeHMHOW. L[bomy
NOBUHHI Cnpusmu 80ano NiOIOPaHUll KOHMEHmM Mma Neoazo2iuHi IHCMpPYMEeHmuy 6UKIa0aya Guujoi
wikonu. Y cmammi pozensHymo cneyuiky inghopmayiiinoco konmenmy 3a memoro «llosepxmesuii
Hamsiey 'y Kypcax «Meouunoi ma 6ionociunoi ¢hisukuy ma «biogizuxu 3 QizuuHuUMU Memodamu
auanizy» 0l CMyoOeHmie nepuioco poKy HAGUaHHs PisHUX cheyianbHocmel 3a Hanpsamom «Oxopoua
300p08 51y, KA CNPUSE BOPMYBAHHIO Y CIMYOEHmMi8 MOMUBAYII 00 8USUEHHS OUCYUNTIHU MA HABUKIB
3HAXOOHCEHHS. NPUHUHHO-HACTIOKOBUX 36 ’A13Ki6. Taxooic Ha NpuKiaoi 8UBYEeHHs AGUYA NOBEPXHEBO20
Hams2y ONUCano iHgopmayitine HaNOBHEHHs Kelici8 NPAKMUYHUX 3aHsAmMb 015 PIHUX cneyianbHOCmell,
3 aKyeHmamu Ha NPUYUHHO-HACTIOKOBUX 38 A3KAX (Di3uyHe seuue, NOKAHUK, 3AKOHOMIPHICHb <>
gaxoso-opienmosana cumyayis, SKi NPAKMUKYIOMbCsl Ha Kaghedpi 6ionoiunoil Gizuxu ma mMeouuHoi
ingpopmamuxu B/JIMY. Haseoeni npuxinadu opicHmoeanocmi HagyaibHO20 Mamepiany y ¢hopmyeanHi
npogecilinux ~ KOMnemeHmHocmel — CmyOeHmie — HanpsamKie — niocomoeku  «Meouyunay,
«Cmomamonociny, «Papmayisy 6 pamkax susuerHs oucyuniin «Meouuna ma bionoeiuna ¢hizuxa» ma
«bionoeciuna @izuxa 3 GizuuHUMU MemOoOamu aHAI3Y» CRPUSIOMb NIOBUWEHHIO PI6HS 6HYMPIUHbOL
Momusayii 00 BUBYEHHsT OUCYUNTIH, 3aKIA0AOMb OCHOBU CAMOCMILUHOI HenepepeHoi oceimu,
npoghecitinoco 3pocmants. Cmyoenm Yc8i0OMIOE HeOOXIOHICMb BUBUEHHST OaHOI meMu ONsl CBOET
MaiibymHboi npoghecii, w0 8 €801 yepey, Npu3eo0Ums 00 NIOBUWEHHS PIBHS SIKOCMI 30AC80EHHS
BUBUAEMO20 Mamepiany ma yCHRiuHOCHI.
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