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KOHLUENTYAJIbHbIE OCHOBDbI
DPOPMUPOBAHUA N OLLEHKHU
MATEMATUYECKO FrPAMOTHOCTMU

B cmamve ompaxeno nonsmue mamemarmuqe-
CKOTi 2PAMOMHOCIU, COOePIHaHIUE KOMOPO20 paccma-
mpueaemcss 6 KOHMmeKcme QOYHKYUOHANbHOL 2pa-
momHocmu. IIpusedeHvl céedeHUs 0 pe3ynvmamax
pOoCCUtickux y4aujuxcs no mamemamu4eckoil epa-
MOMHOCMU 8 MexOyHapooHom uccnedoséaruu PISA
(Programme for International Student Assessment) 3a
nepuod 2003-2015 ze., Komopvie OemMOHCMPUPYIOM
Hesévicokue nokasamenu. Budenenvl xonuenmyano-
Hble PAMKU OUEHKU MAMeMAarmuyeckoli epamomHo-
cmu 6 uccnedosanuu PISA, onucamnor cmpykmypHuvie
KOMNOHEHMbl OP2AHU3AUUU UCCTIE008AHUT U PA3-
pabomxu 3adaHuii: Kowmekcm, 061acmv mamema-
MUYECK020 COOePHAHUSL 3A0AHUL U MblCTUMENTbHAS
desmenvHocmub. Ilepeuucnenvt npeomemmole u mema-
npeomemHole yMeHUS, HA POPMUPOBAHIUE UTU PA3BU-
mue KOmopvLx 6 KOHMeKCHe Mamemamu4eckot 2pa-
MOmMHOCMU Heo0X00UMO 06pamume eHUMAHUe Npu
obyueHuu 6 5-m u 7-m xknaccax. Vsnoxervl obuue
100x00bl K COCNA8/IeHUI0 3a0aHULl 0TI «MA2KO20 MO-
HUMOPUHeA» NO OueHKe U POPMUPOBAHUI0 MAneMA-
Mu4ecKoli 2pamomHocmu, omee4aruieli KOHUuenyuu
uccnedosanus PISA-2021, npusodoumcs cmpykmypa
XapaKxmepucmuky 3a0aHutl, NPUHUUNBL COCMAsTe-
HUS 6710K06 3a0aHUtll 015 yeneti MOHUMopuHea, Npu-
Mepol 3a0aHuti U3 6710K08 «MsAeK020 MOHUMOPUHeA»
O yHauguxcst 5-20 U 7-20 K/ACCOB C ONUCAHUEM UX
0CHOBHbIX xapakmepucmux. Ilepeuucnenvt pasnuu-
Hole Memoovl U Popmul 00yueHUs, npednazaemvle 07
popmuposanus Mamemamuueckol 2pamomHoCcmu
YHAULUXCSL.

Kax yumuposamv cmamovro: Pocnosa JI.O., Kpacuan-
ckag K. A., Ksutko E. C. Konnenryanbable 0CHOBBI (op-
MUPOBaHMA Y OLIEHKM MaTeMaTH4ecKol rpaMOTHOCTH //
OrtevecTBeHHas 1 3apybexxHas memarormka. 2019. T. 1,
Ne 4(61). C. 58-79.
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Kniouesvte cnosa: mamemamuueckas epamom-
HOCMYb, PYHKUUOHATILHAS 2PAMOIMHOCIb, MeHOYHA-
pooHoe uccnedosarnue PISA (npozpamma no ouerke
06pazosamenvHolX 00CMUNEHUTE YHAULUXCA), KOH-
uenyus uccnedoganus PISA-2021, nooxodst k co-
cmaeneHuto 3a0aHull, MOHUMOPUHE POPMUPOBAHUS
MAMemMamu4eckoti 2pamomHoCmu.

BBenenne

MeTomomornueckoit 0CHOBOI MOHUTOpUHTA Gop-
MUPOBAHVA U OLeHKN (YHKI[MOHA/IbHON I'PaMOTHO-
cTM ObIIO BBIOpaHA KOHIIEMLMS MEX/[YHapPOLHOTO
uccnegopanua PISA (Programme for International
Student Assessment), Ije/IbI0 KOTOPOTO SIBJISIETCS
OLleHKa IIOATOTOBKM 15-7IETHMX yYalMXCA IO Ile-
CTU HAINpaBlIeHUAM, OJJHUM U3 KOTOPBIX ABJIAETCA
MaTeMaTuKa.

O1leHKa MaTeMaTUYeCKON IIOATOTOBKM 15-71eT-
HIUX y4JalluxcA B uccnefopanuy PISA ocHoBaHa Ha
ClIefyIoOlleM OIpefe/leHN) MaTeMaTU4ecKoll Tpa-
MOTHOCTHU: «MaremaTudeckass TI'PaMOTHOCTb — 3TO
CIIOCOOHOCTh MHAVBUyyMa IIPOBOAUTDH MaTeMaTu-
YecKue paccyxpeHus u (GpopMymMpoBaThb, IpuMe-
HATH, MVHTEPIPETUPOBATh MAaTeMATHUKY [/ peIleHNA
npo6eM B pasHOOOPa3HBIX KOHTEKCTAaX PeasbHOTO
mupa» [10, p. 67; 9, p. 8; 4, c. 10].

CopepxaHue, KOTOpOE€ OPTraHM3aTOPbI MCCIe-
TOBaHUS BKIAJIBIBAIOT B 3TO MOHATHUE, GAaKTUIECKU
CBEfIEHO K TaK Ha3bIBaeMOll «(YHKI[MOHAIbHOI Ipa-
MOTHOCTM», KOTOpasd, o crmoBaM A.A.JIeoHTbeBa,
MpeIIoNaraeT ClioCOOHOCTD Ye/I0BeKa MCIONb30BaTh
nprobpeTaeMble B TedeHNe XU3HYU 3HAHNSA, YMEHNA
VI HaBBIKU ISl PelIeHMSI MAKCUMATIbHO IIMPOKOTO
AMarna3oHa >KM3HEHHBIX 3a/Iad B pa3IUYHbIX cepax
IesATeNbHOCTH, OOIIEHMS U COLMATbHBIX OTHOLIEHIT
[1].

Huxe — Ha Pucynke 1 u B Tabrmne 1 — npusepe-
HBI Pe3Y/IbTaThl, IOKA3aHHbIE POCCUIICKUMU 15-71€eT-
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HUMHU ydamyMmucs B uccnegoBanuy PISA 2003-2015 rr. mo mMaremarnye-
CKoit rpamoTHOCTH [4; 10].
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Pucynox 1. Pesynomamot PO (cpednue 6annvt) 6 uccnedosanuu PISA 2003-2015 ee.
no MAMeEMAMU4ECKOLl 2pamomHoCmu

Tabnuua 1

PacnonoxeHue P® cpeau cTtpaH-y4yacTHUL, B UCCNIe00BaHUN
PISA 2003-2015rT.

Oranl | KoMMeoTs0 | Cpegwmn | MeCTO PP “ﬂiﬁ‘;ﬁ“ﬂ%"é’:ﬁkm
mceneno- CTpaH-y4acT- cpeam cTpaH-
BaHMS UL Gann PO iy cpeam CcTpaH-
y4acTHULY

2003 40 468 29-31 550 — [ OHKOHT

2006 57 476 32_36 549 —TaiiBaHb
(Kutan)

2009 65 468 38-39 600 — Warixaii
(Kutan)

2012 65 482 31_39 |B15—Wanxait
(Kutan)

2015 70 494 20-30 564 — CuHranyp

[IpuBeneHHbIe JaHHBIE JEMOHCTPUPYIOT 00LIVe pe3yabTaThl (CpemHue
0asiIbl) BBIITOTHEHVS 3alaHIIT POCCUIICKMMY YYAIMMILCS HA IPOTSDKEHNI
IIATY 3TAIIOB MICCIENOBAHMA M PACIIONIOKEHME CPEY CTPAaH — YYaCTHUI Ha
OCHOB€ 3TUX pe3ynbTaToB. CaemyeT OTMeTUTh, 4TO B 2015 I. pe3ynbpTaThbl
CYILIeCTBEHHO HMOBBICYIVCD, HO TeM He MeHee OCTa/INCh HeBBICOKMMMU [12].

Lemp craTtbu

VI3y4yeHue pe3synbTaToOB 1 ONbITA PAJJA CTPAH — YYaCTHUIL MUCCIEOBAHNSA
PISA 2003-2015 rr. y6eauTenbHO I0Ka3aIo0, YTO CyIIeCTBEHHOMY IIOBbIIIe-
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HIIO YPOBHsI QYHKIMOHAIBHOI IPAMOTHOCTH CIIOCOOCTBYET ClieljyanbHast
paboTa ¢ yYaImmmcst, KOTOpast yINTHIBAET OCHOBHBIE [IO/IOKEHIS 1 CIIEI{U-
¢uxy manHoro mccregoBanus [8]. B aroit cBaAsu 6bUI0 6bI 3aKOHOMEPHO
paspaboTaTh 3amaHWs, OPMEHTHPOBAHHbIE HA (GOPMUPOBAHME U OLEHKY
MaTeMaTH4YeCKOil TPAMOTHOCTH YYAIUXCSL.

MeTomonorusa ucciuefqoBaHNA

KoH1enTyanbHble paMKJ OLIEHKM MaTeMaTH4eCKOii TPaMOTHOCTH
B uccnegoBanuu PISA

[TpunsToe OmpenesieHNe MaTeMaTHYeCKON I'PAMOTHOCTHU IIOB/IEK/IO 3a
co6011 paspaboTKy 0COOOr0 MHCTPYMEHTapus VCCIeHOBAHVA: y4allVM-
Cs1 IIpeIaraloTCsl He TUMMYHBIE y4eOHble 3a/jadi, XapaKTepHble NI Tpa-
[MIVOHHBIX CUCTeM OOy4YeHMs ¥ MOHMTOPVMHIOBBIX MCCIE[JOBAaHWII MaTe-
MaTU4eCKOll OATOTOBKM, @ O/U3KUe K peanvHbiM npobrieMHble cUmyauul,
npedcmassieHHvle 6 HEKOMOPOM KOHIEKCHe U Pa3pelllaeMble OCTYITHBIMI
ydaieMycst cpefcTBamy Maremaruku. [Togo6HbIe TpO6IEMbI MOXKHO IIPO-
TMBOIIOCTABUTD 3aIaHVSIM, IIPeX/ie BCEro TEKCTOBBIM 3ajlauyaM, XapaKTep-
HBIM JI/IS1 IIKO/IbHBIX y4eOHMKOB MaTeMATVK, I7ie [TABHO 1{e/IbIO SIB/IAETCS
IUJAKTI9eCKasi — OCBOEHNE MaTeMaTNYeCKOro alapaTa, KOTOPBIil B Aaib-
HeJllIeM MOXKHO OyfieT IPUMEeHSTh B Pa3/IMYHbIX L[e/ISIX, B TOM 4KC/Ie U Ha
npaktuke [5]. To, umo yuawjumcs npednazaemcs paspeuiamv npobnemol,
6n1u3KUe K PeanvHOCmu, ¢ UCNONb30BaHUEM MAMEMAMUKU, BaAHHO O NO-
HUMAHUS UMU ee POTu 6 No6ce0HesHOt Hu3Hu. IIpaBronogobue B MCIONb-
30BaHMM MaTeMaTMKJ — BOT IIaBHBIN (akToOp mpy paspaboTke 3ajaHMit
B 1ccnefoBanun PISA, KOoTOpblil HEITOCPECTBEHHO CBA3aH C ONpe/e/ieHN-
€M MaTeMaTN4ecKOil IPaMOTHOCTI.

OcHOBa OpraHMsalyy MCCAENOBAHM MaTeMaTNYeCKOil IPaMOTHOCTH

BK/TIOYAeT TPYU CTPYKTYPHBIX KOMIIOHEHTA:

— KOHmeKcm, B KOTOPOM IIpefiCTaB/IeHa IIpo6IeMa;

— codepicanue MAmemarmu4eckozo 06pazosaHus, KOTOpoe VCIIONMb3yeTcsa
B 3a/JaHIAX;

— MbLCTUMENbHAS 0esImenyHOCHb, HeOOXOAMMAst UL TOTO, YTOOBI CBA3ATh
KOHTEKCT, B KOTOPOM IIpefICTaB/IeHa IpobieMa, ¢ MaTeMaTIecKM Co-
JiepyKaHyeM, HeOOXOIMMBIM JJIsI €€ PelLeHVIsL.

KoHTeKkcT 3afjaHMsa —3TO OCOOEHHOCTV M 37IEMEHTBI OKPY’)KaIoLIlei

00CTaHOBKY, NPEACTAaBIeHHbIE B 3a[JAHMN B PaMKax IIpefjlaraeMoil CUTY-
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anyy. OTV CUTyalVM CBSI3aHBI C Pa3HOOOPAasHBIMM aCHEKTaMy OKPYXKaro-
1ell )KU3HU U TPeOYIOT JI CBOETro pelleHys OOJblIeil NI MeHbIIIel Ma-
TeMaTu3aluu. Bpiie/IeHbl 1 ICTIONB3YIOTCS YeThIpe KaTeropuy KOHTEKCTOB,
O/1M3KYe YYAIIUMCH: 00ULeCMBeHHAS HU3HD, TUUHAS HU3Hb, 00pasosarue /
npogeccuoHanvHAs dessmenvHOCMb, HAy4HAs OesmenvHocmo [13, c. 29-31].

MaremMaTnyeckoe cofiep>KaHue 3a/IaHNIl B VICCTIEIOBAHNN pacIIpeferne-
HO TI0 YeTBIPeM KaTeTOPVAM: NPOCMPAHCME0 U opma, usmeHeHue U 3a6U-
CUMOCIU, KONIU4EeCM B0, HeonpeoeneHHOCMb U 0aHHble, KOTOPbIe OXBAaThIBAIOT
OCHOBHBIE TUIIBI TPO06/IEM, BOSHUKAIOIIUX TPV B3aVIMOJEICTBIN C TIOBCEf-
HeBHBIMU siBNIeHMsiMU [13, c. 23-28]. Ha3zBaHne KaXKIo11 U3 9TUX KaTerOpuit
oTpakaeT 00600LIAOIIYI0 Mfel0, KOTOpasd B 0oOlieM Bufie XapaKTepusyer
crienUKy copiep>KaHusA 3a/JaHNIT, OTHOCAIINXCSA K 9TOI 06/1acTu.

B coBokynHOCTHM 9T 060061I1at01IVIe V/IeV OXBAaTBIBAIOT KPYT MaTeMaTMH-
YeCKVX TeM, KOTOpbIe, C OFHOJ CTOPOHBI, M3Y4alOTCS B LIKOIBHOM Kypce
MaTeMaTHKM, C APYTOil CTOPOHBI, HEOOXOAVMBI 15-7IeTHUM y4aIIMMCs B Ka-
4eCTBe OCHOBBI /I )KU3HU U JUIS Ja/IbHENIIeT0 pacllMpeHNs X MaTeMaTH-
4eCKOro Kpyrosopa:

— U3MeHeHUe U 3AB6UCUMOCU — 3aJIaHNs, CBA3AHHBIE C MAaTeMaTUYeCK/IM
OIIICAaHVeM 3aBMCUMOCTY MEXy IIepeMeHHbIMY B Pa3/IMYHbIX IIPOLeC-
cax, T.e. C areOpal4ecKuM MaTepuaIoM;

— npocmpancmeo u gopma— 3aiaHusA, OTHOCAILIMECS K IPOCTPAHCTBEH-
HBIM U ITDTOCKVIM TeOMeTpUYecKM (pOpMaM 1 OTHOLIEHNUAM, T.e. K TeoMe-
TPUYECKOMY MaTepHaIy;

— KONU4ecme0 — 3aJJaHus, CBSI3AHHbIE C YVC/IaMU Y OTHOLICHMAMM MEX/TY
HVMJ, B IIPOrpaMMax 110 MaTeMaTyKe 9TOT MaTepual Jailje BCero OTHO-
CUTCS K KypCy apudMeTnKy;

— HeonpedeneHHOCMb 1 0aHHble—3aaHNsI OXBATHIBAIOT BEPOSITHOCTHBIE
VI CTaTMCTUYECKIe SIBJICHNA U 3aBUCHMOCTY, KOTOPBIE ABJIAIOTCA MIPef-
MEeTOM U3YYeHVISI Pasfe/IOB CTATYICTUKY Y BEPOSTHOCTIL

ITo cpaBHeHuio c 6ojnee TPAAUIMOHHBIM TEeMAaTHMYECKMM IIOAXO[OM
K IIPe/ICTAaB/ICHNIO COflep>KaH BBICTPaVBaHMe er0 BOKPYT YeThIpex 0600-
IAIOMIVX MAEV IO03BOJIAET IIVPEe OXapaKTepu3OBaThb Pe3y/IbTaThbl, MOKa-
3aHHBIE YYalVIMUCS, C MO3MLNII OB/IAIeHNs UAesAMY, TECHO CBA3AHHBIMU
C CYLIHOCTBIO peajIbHBbIX SBJIEHNIT OKPY>KAIOIIEro Mypa. YpOBeHb OBJIafe-
HIISL 9TUMMY MJEsAMU I03BOJIAET NIPeIMETHO OLleHUBATh BO3MOXHOCTH y4a-
IVIXCS B VICHO/Ib30BAHNM IIO/TyYeHHBIX 3HAHUI B TIOBCEHEBHOM JKI3HIA

[l onvicaHMs MBICINTENBHOM AeATeTbHOCTH IIPY pa3pelleHNN Ipef-

62



|J1. O. Pocnoga, K. A. KpacHsiHckasq, E. C. KButko

JIOKEHHBIX TNPOOJIEM WCIIONb3YIOTCA CHIeAyIONyie Iarobl: PoPMYynuUpo-
8amv, NPUMEHAMb U UHMEPNPemuposamp, KOTOpble YKa3bIBalOT Ha MBIC/IN-
Te/IbHBIE 3aJ1a4l1, KOTOpbIe OyAYT pelIaTbcsl yYalIMuCs:
- QopMynupoBaTh CUTYAIMIO HA A3bIKE MAaTEMATUKI;
— NIPUMEHATb MaTeMaTI4ecKye HOHATVA, GaKThl, IPOLIeAYPbI;
— VHTEPIIPETHPOBATh, VICIIONB30BAaTh 1 OLEHMBATh MaTeMaTU4YecKue pe-
3ymbrarsl [13, c. 20-21].
O4eBU/IHO, YTO KaXK/BII M3 9TUX MBICTUTEIbHBIX ITPOIIECCOB ONMMPAETCS
Ha mamemamuveckue paccyioeHus, TIO3TOMY pa3pabOTUMKY KOHIEIIUN
nccnepoBanus PISA-2021 ucnonb3oBany Te ke MBICTIUTE/IbHbIE TPOLECCHI,
YTO U Ha MpeJIIeCTBYOMIMX 3TallaX UCCIeJOBaHNA, HO JOIIOMTHUIN UX ellle
OIHUM — «PaCcCY>XJaTb». TO O3HAYAET, YTO YYAIUMCA IOTpebyeTcs Mpo-
[IeMOHCTPUPOBATh, KAK OHM YMEIOT PasMbIIUIATh HAJl apryMeHTaMu, 000-
CHOBaHUsIMU U BBIBOZIaMU, HAJl PasMMIHBIMU CIIOCOOAMU MPENCTABIEHNUS
CUTYallMM Ha sI3bIKe MaTeMaTMKM, HaJl pallyiOHa/IbHOCTbIO IIPUMEHSIeMOTrO
MaTeMaTM4YeCKOTo aIrapara, HaJj BOSMOXKHOCTSAMM OLIEHKM ¥ MHTepIipe-
TalMM TOMTyYeHHBIX Pe3y/IbTaToOB C Y4eTOM OCOOEHHOCTENl IpefaraeMoit
curyanumu [9; 13].

IToMmuMo y>ke Ha3BaHHBIX HOBOBBeJeHMII yccnefoBanusa 2021 r. otme-
TUM HOBBIE TeMBI, BKIIIOYEHHbIE B COflep>KaHye IPOBEPKIUL:

— ABJIEHV POCTa, U3MEHEHMIT IMHEITHOTO ¥ HeJIMHETHOTO XapaKTepa; Ha-
pyMep, HOTpebyeTcst IPOCTIeANTb 3aKOHOMEPHOCTH, IPOSBIIAIOIIeCs
1PV BO3BEIEHNN B CTEIIeHb HEKOTOPOTO YIIC/Ia;

— TeoMeTpuyecKre mpeobpasoBaHmsl, alPOKCUMALINY, PasOueHNs U Co-
cTapjIeHus GUIyp; HalpyMep, IOTpeOyeTcsl OCTPOUTb OPHAMEHT 13 3a-
JAHHBIX QUTYP 10 3aJAHHOMY IIPABIIIY;

— KOMIIbIOTepHOE KOHCTPYMPOBaHNe U MOMEMPOBaHMe; HAIIpuMep, IO-
TpebyeTcs M300paKaTh 0 YKa3aHHBIM IIpaBlIaM MapLIPYThI HA KapTe;

— NIPMHATYE PEeLIeHMII ¢ Y4eTOM IIpejlaraeMbIX YCIOBUII WIN JIOIIO/HM-
Te/IbHOV MHPOpPMALVN; HallpuMep, HOTpebyeTcsl Py MOKYIIKe HEKOTO-
POro TOBapa y4UTBIBATh IIPECTaB/IeHHOE B Tab/uile cooO1IIeHNe, B KOTO-
POM COIepP>KUTCA CTAaTUCTVIKa MHEHUI IIOKYyTIaTesnieli 06 aToM toBape [13].

JlaHHbIe KOHIleNTyabHble IOJOXKEHM, JIeXKallye B OCHOBE MCCIIefo-

BaHMA MaTeMaTMYecKoil MOATOTOBKM ydamuxcsa B pamkax PISA, meneco-
00pa3Ho peann3oBaTh U IpU Pa3pabOTKe OCHOBHBIX MOTIOXKEHUIT «MSTKOTO
MOHUTOPYHTa».
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OcHOBHbBIE 3TIeMEHTBI COfePKAHIS, BbIe/AeMbIe I (POPMUPOBAHILA
¥ OLeHKI MaTeMaTH4eCKOli TPAaMOTHOCTH B 5-X M 7-X K/Iaccax

C Lenbio BbIZETIEHNA OCHOBHBIX 3/IEMEHTOB MaTeMaTH4eCKON IOATo-
TOBKM, aKTYaJbHBIX M1 (GOPMUPOBAHMA M OLEHKM (PYyHKIMOHAIBHOI
TPaMOTHOCTM B paMKaX «MATKOTO MOHUTOPMHIAa» B 5-X M 7-X Kjaccax,
a TaKKe YTOYHEHM: NPefMETHBIX Hefl0YeTOB B MaTeMaTM4YeCKOil MOATO-
TOBKE POCCHIICKMX yYaluXcs, ObUIV IPOaHAIN3MPOBAHBI 3a/JaHNS B UC-
cnegoanuAx PISA-2015 n PISA-2018, pesynbTaTbl BbIIIOTHEHNA KOTOPBIX
OKa3aJIMCh HIDKE CPEeHUX MEX/YHApOIHbIX 1 He npebimmanyu 40% [9; 11].
ConocTasieHue ¢ JOKyMeHTaMM, ONIpefe/TAIMMI CojepKaHue MaTeMa-
TUYECKOro 00pa3oBaHms B POCCUIICKOIT LIKOTe [2; 3; 6], MOKa3aso, 4To He-
BBICOKME pe3y/IbTaThl POCCUIICKUX YYAIIMXCA CBA3aHBI C HEOCTATOYHBIM
OBJIaJIeHVIeM HEeKOTOPBIM 00513aTe/IbHBIM IIPEIMETHBIM MaTepPUaIOM:

— Kypca MaTeMaTUKM 5-I0 — 6-TO K/IaCCOB, KOTOPbIl He aKTYa/IM3UPyeTCA
B 7-X—9-X K/Iaccax (Hampumep, JeficTBIA ¢ OOBIKHOBEHHBIMU U JIeCs-
TUYHBIMI APOOSAMIM, TIPOLIEHTBI, IPOIOPLVIN, OTHOIIECHNA);

— TOi 4aCTH Kypca MaTeMaT/KM 9-Tro Kracca, KOTOPbIil CBA3aH C YMCIOBbI-
MU IIOCTIENIOBATE/IbHOCTSAMI.

Kpowme Toro, mposABUINCh HEOCTATKY B OBIAJeHUN C/IeAyIOMIMI MeTa-

IpegMEeTHbIMU YMEHUAMMU:

— NIPMHMMATbh 33/jady, IIPEACTaBIeHHYI0 B (OpMe, OT/IMIHON OT POpPMBI,
TUIIVIYHO JI/I1 POCCUIICKIX yqe6HI/H<0B;

— pabotatb ¢ nH}pOpMaIeil, IPeCTaB/IeHHOI B Pa3/INYHbIX (POPMax: TeK-
CTOBOI1, TAOMMIHOI, TPadUUeCcKOIt, a TAKKe MEPEXOAUTD OT OTHOI Bop-
MBI K IPYTOI;

— TIpMBJIEKaTh MH(GOPMALINIO, KOTOPAs He COAEP>KUTCS HeIIOCPeICTBEHHO
B YCJTIOBUM 33/ja4y, 0COOEHHO B TeX CITy4asX, KOI/ia L1 3TOro Tpebyercs
VICTIIOTIb30BAThb OBITOBBIE CBEIEHNS, INYHBIN >KU3HEHHBIII OIIbIT;

— oT6bMparh MHPOPMALNIO, HEOOXOVIMYIO JUIA pelLIeHNs, B YaCTHOCTH,
eC/IV YCTIOBYE 3a/ja4yl COTEP>KUT M30BITOYHYIO MH(POPMALIIO; YACPXKI-
BaTh B IIpOLlecCe PEIIeHVIsI BCe YC/IOBVIS, HEOOXOAVMBIE JUIA pelleHNs
pobeMbl;

— BJIafIeTb HaBbIKaMJl CAMOKOHTPOJIA 32 BBITIOJIHEHVIEM YC/IOBMIL (OrpaHM-
YeHMII) TPV HaXOXK/IEHUM PelleHIs Y MHTePIIPeTalluy IIOTTy4eHHOTO pe-
3y/bTaTa B paMKax CUTYalLluy;

— OIIpefieNATb CAMOCTOATEIbHO TOYHOCTD JJAHHBIX, TPeOyeMbIX IS pellle-
HIA 3341,
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— JICTIONb30BATh 3[PaBbIl CMBIC, METOJI TIepebopa BO3MOYKHBIX BapuaH-
TOB, METOJ IPO6 1 ONINOOK;
— TPEACTaBIATh B CBOOOIHON CoBeCHON GopMe 0OOCHOBAHHBIN OTBET,
KOTOPBIII OIPefieNIAeTCst 0COOEHHOCTAMY CUTYAIINNL.
Ha ocHoBe mpoBefieHHOTrO aHa/mM3a ObUIN BbIfleJIeHbl YMeHMs, Ha op-
MUpOBaHNe VIV pa3BUTIE KOTOPBIX CIeflyeT 0OpaTUTh BHUMaHMeE TPy 00-
Y4EHUN B 5-M U 7-M Kjaccax.

5 xmacc:

— BBIIOJIHATD JEVICTBYS C HATYPAJIbHBIMIU UMCTAMU, ¢ OOBIKHOBEHHBIMI
ApOOsIMIL: YIIOPSITOYeHNe [OTIell, CIOKeHe M BBIYMTaHMe HeCTIOXKHBIX
npobeit;

— BBIIIOJIHATD EVICTBYS C YMCTIOBBIMY BHIPOKEHSIMI; COCTAB/IATD YMCTIO-
BOE BbIP)KEHIe;

— BBIIOJIHATD Jie/IeH)e C OCTATKOM, MIMeTb HpefCTaB/IeHNe O Je/ATeNsIX
Y KPaTHBIX;

— BBIIOJIHATD NPUOVDKEHHbIE BBIUNMCTEHVsI, IPUKIKY U OLEHKY pe-
3y/IbTaTa BBIYMC/IEHNIL, OKPYI/IATD IO YKAa3aHHOI Paspsi/THON eVHMLIbL,
a TaKKe C YYeTOM YCTIOBUIT OIVICAHHOM CUTYALMY 110 HETOCTATKY WM TI0
U30OBITKY;

— pacHo3HaBaTb U JIe/IaTh BHIBOMBI O 3aBUCHMOCTI MEX/[Y ABYMS BeM4N-
Ham1 (psAMas / obpaTHast); pellaTh 3aa4ul Ha yBe/IdeHye / yMeHblIle-
HIe Ha / B;

— IIePeBOAMTD eVIHNUIIBI I3MEPEHS JIVHbI 1 BpeMeHM U3 60/1ee KPYITHBIX
B 60rtee MesKue 1 0OpaTHO;

— pelIaTh 3a/jault METOIOM Ilepebopa BapuaHTOB;

— YUTaTh, 3AMO/HATH ¥ MHTEPIIPETUPOBATh JAaHHbIE TaOMNLI, CTOIOYATON
¥ KPYTOBOJI AMarpaMM;

— UMeTb IIpefiCTaB/eHNe O IIKalaX; OPMEHTMPOBATbCSI Ha YMCTIOBON
NIPAMO;

— YCTaHaB/IMBAaTh COOTBETCTBNE MEX[Y peajbHBIM pasMepoM OOBeKTa
Y TIPECTaB/IeHHBIM Ha M300pasKeHNI;

— pacHosHaBaTbh reoMeTpudecKyie GOPMBI 11 OIICHIBATH OOBEKTHI OKPY>Ka-
IOLI[Er0 MIPa C IOMOII[BIO SI3bIKA TeOMETPIL;

— IIPECTAaB/IATh OOBEKT 110 OMMCAHUIO, PUCYHKY, 3alaHHBIM XapaKTepy-
CTMKaM; MbICTIEHHO TPaHC(HOPMIPOBATh TpexMepHyio ¢urypy (peasn-
HBIIT 00BEKT) B ABYMEPHYIO 1 0OpaTHO, paclio3HAaBaTh pasBePTKY Ky0a,
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HapasUie/iennIesa;

— CK/IafbIBaTh (PUIypbI 13 KBA/IPATOB, IIPSIMOYTOIbHIKOB, TPEYTO/IbHIKOB,
OTPe3KOB, pa3buBaTh Ha YKa3aHHbIE POPMBI;

— JCIIONb30BaTh [JIA pellleHus 3ajad IPOCTeiillye CBOJMCTBA KBajpaTa
U IPAMOYTO/IbHIKA;

— VIMeTb IIPeCTaB/IeHe O VIO VI IepUMeTpe, IPYMEHATb (GOPMYJIbI
HaXOXKJeHNA NIepyMeTpa U IVIoIaAN KBaJgpaTa i IPsIMOYTO/IbHMKA,;

— IIPOBEPATH UCTVHHOCTD YTBEPXK/ICHNIT, 000CHOBBIBATb BBIBOJ, YTBEPIK-
TieHMe, TIOTyYEeHHBIiI pe3y/IbTaT.

7 Kmacc:

— BBINO/IHATD BCe BUJBI JIEATETbHOCTY, YKa3aHHbIe LA 5 KIacca, a TakxKe:

— CpaBHMBATh PAlVIOHAJIbHBIEC YVIC/IA, BBIIOTHATD BBIUMC/ICHNS C PaIVO-
HA/IbHBIMU YVIC/IaMI, PeajIbHbIe pacyeThl;

— BBIYVC/IATD IPOLEHTHI (IIPOLIEHTHOE CHYDKEHMe / OBBIIIeHNe), IPOIop-
IV ¥ OTHOILIEHMs, MacIlTad, VICIONb30BaTh OCHOBHOE CBOVICTBO IIPO-
HOPINY, IIPONOPLVIOHA/IBHOE YBe/IYeHNe / YMEeHbIIIeHE;

— IIOHVIMATh 3aKOHOMEPHOCTY, COCTAB/IATD IIOCTIEOBATEIbHOCTI;

— 4uTaTh rpadUKM 3aBUCKMOCTelT (JTMHETTHAS U HeTMHEeHA );

— COCTaB/IATb MaTeMaTU4ecKoe OIVCaHMe IPEJIOXKEHHON 3aBUCHMOCTY
B 00111eM Buijie (B BUje BhIpaKeHVs1/OpMYIIbl);

— JICIIO/Ib30BATh IIPOCTENIIIIVIE CBOVICTBA TPEYTO/IbHYIKA, OKPY>KHOCTH;

— pacro3HaBaTb KOMOMHAILIMM Pa3/IMYHbIX IUIOCKUX (POPM — OTpPE3KOB,
OKPY>KHOCTEI, IIOTyOKPY>KHOCTEIL, IYT;

— pacros3HaBaTb TpeXMepHble (pUTypBL: IVIMH/P, KOHYC, MupaMupa (aje-
MEHTBI QUTYp, Pa3BepTKN), KOMOMHAIN IPOCTPAHCTBEHHBIX QUTryp;

— VIMeTb IIPEJCTaB/IeHNe O CTATUCTUYECKNX XapaKTePUCTIKAX — CPeHEM
apudMeTIIeCKOM, MejiiaHe, MOfie, pa3Maxe, HalOO/bIIeM VI HaVIMeHb-
IIeM 3HaYeHM Habopa JJaHHBIX;

— VHTEpIPETVPOBATh JIJaHHbIE, IIPEJCTaB/IeHHble B TAaO/MMIaX 1M Ha fAua-
rpammax, Ha rpadukax;

— COCTaBJIATDb BBICKA3bIBaHNA, IPOBEPATb UCTHHOCTD YTBEP>KIEHNIL

PesynbraThl UccIeOBaHUA
OO6uiye MOAXOAbI K COCTABTEHIIO 3aJaHMIl IS «<MATKOTO MOHUTOPUHIA»
Bei60p HampaBIeHHOCTV MOHUTOPUHTA HA Pa3BUTHUE U OLEHKY (PyHK-
L[MIOHAJIbHOJ I'PaMOTHOCTH YYaIVIXCsl, OTBEYAIOIell KOHILEIIIUY VICC/IeN0-
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Banus PISA-2021, npuBen K HEOOXOAMMOCTY U3MEHUTD MTOAXOMABI K OIpe-
IeNeHnIo cofiep>kannsi U GOpPMBbl IPOBEPOYHBIX 3a[jaHUIl MO CPABHEHWIO
C MCC/IefOBAaHNAMY, HAIlPaB/ICHHBIMYU HAa OLIEHKY y4eOHbBIX TOCTVKEHUI
y4Jammxcs. B cBA3M ¢ 9TMM B KayecTBe OCHOBBI /I pa3pabOTKyU 3ajaHMil
IIPUHATHI MaTepyabl MeXJyHapogHoro uccnefnosanna PISA B yactu onen-
KJ MaTeMaTN4eCKOll IPaMOTHOCTY (KOHIIENITya/IbHbIe PAMKI, IPUMEPHI 3a-
maHuit B uccnegosanum PISA-2021, comepkaHne U pe3ynbTaThl BbIIIOIHE-
HUS POCCUIICKUMM YYAIIMMICSA 3a/jaHuil B uccnegoBanmsax 2003-2018 rr.)
[13].

Huxe 13no>xeHbl IOAXObI K COCTABICHUIO 3aJJaHUI, TpefHAa3HAYeHHbIX
I/IS1 OLIeHKM 11 (POPMMPOBAHNSA MAaTEMATUIECKOI TPaMOTHOCTI. ATIpobarius
paspaboTaHHBIX 3aJjaHUII IIO3BO/IM/IA YTOYHUTb HEKOTOPbIe 0COOEHHOCTHI
" Tpeb6OBaHMs K pa3pabaTbIBaeMbIM 3aaHIISIM.

1. Yuamumcsa npeparalorcs He ydeOHble 3a/jauy, a KOHTEKCTYaJIbHBbIE,
IpaKTUYecKye Ipo6/IeMHbIe CUTYalNN, paspellaeMble CPefiICTBAMI MaTeMa-
TuKM. KOHTEKCT, B paMKax KOTOPOTO MpelyioyKeHa mpobiema, TOomKeH ObITh
IeICTBUTE/IbHO >KMI3HEHHBIM, a He Ha/[yMaHHbIM. CUTyaIVM JO/DKHBI OBITh
XapaKTEePHBIMU JJIS1 ITOBCEJHEBHOI y4eOHON U BHEY4eOHOIl >KM3HU yda-
mMxcst (Harmpumep, CBSI3aHbI C TMYHBIMU, IIKOTbHBIMU VTN OO1[eCTBEHHBI-
MU pobeMaMn, Kak 3To moHnMaetcst B KoHnenunu PISA). [locraBnennas
npo6emMa JO/DKHA ObITh HeTPUBUAIBHON, MHTEPECHON U aKTya/IbHOM IS
y4aIIMXcs TOTO BO3PAcTa, Ha KOTOPBIN OHA paccuuTaHa [7].

2. Jlna BBINONHEHM 3afjaHMs TpeOyeTcs XOMMCTUYECKOe, T.e. LIe/IOCT-
HOe, a He parMeHTapHOe, MPUMeHeHNe MaTeMaTuK. DTO O3HaYaeT, YTO
TpebyeTcs OCYIeCTBUTD BeCh Ipoliecc paboThl Haj IPO6/IeMOil: OT IIOHM-
MaHM)s, BKI04asA GOpMyIupoBaHye IpoOIeMbl Ha sI3bIKe MaTeMaTUKI, de-
Pes3 IOVICK 1 OCYIIeCTB/ICHNE ee PellleHN, 0 COOOIeHNs 1 OLIEHKY Pe3y/Ib-
TaTa, a He TOJIbKO YacTb 9TOTO Ipoliecca (HaIpuMep, pelnTb YpaBHEHMe
VIN YIIPOCTUTD airebpandeckoe BbIpakeHe).

3. MbicniuTenbHas AeATENbHOCTD, OCYIIECTB/sAeMasA NPU BBIOTHEHUN
3aJIaHUI, OMMMCBIBAETCSI B COOTBETCTBUMU C KOHIemmeir PISA-2021.

4. JIns1 BBIONHEHM S 3a/laHNIT TPeOYIOTCS 3HAHMSA M YMEHMs U3 Pa3HBIX
PpasfenoB Kypca MaTeMaTHKM OCHOBHOI UIKOJIbI, COOTBETCTBYIOLIME TEMAM,
BbIfienieHHbIM B PISA, u mmanupyembiM pesynbrataM B o6beme PIOC OO0
u [TpuMepHOIT OCHOBHOIT 00pa3oBaTe/IbHOI MPOrpaMMbl, GOpMUpOBaHUe
KOTOPBIX OCYIIECTB/IAETCA B 5-X MM 7-X KIaccaX COOTBETCTBEHHO.

5. Vicnonb3ayeTcs cnenyomasn CTPYKTypa 3a/laHNA: JaeTCs OIMCaHNe CH-
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Tyanyu (BBefieHue B Ipo6/IeMy), K KOTOPOI IIPeIaraloTcs Ba CBA3aHHBIX
C Hell BoIlpoca.

6. Bepienne B mpo6eMy — 3TO HeOOJIBIIOI BBOZHBIN TEKCT MOTUBUPY-
IOIIETO XapaKTepa, KOTOPBI He COlep KUT JMIIHeN MH(pOopMany, He CBS-
3aHHOJI C 3aJlaHyeM V1M He IPMHIUIINAIbHO [/I OTBETa Ha II0CTaB/ICHHbIE
Iajsee BOIPOCHL. BBefieHMe He TO/DKHO cofiepKaTh MHPOPMALMIO, KOTOpas
HOCHUT OTBJIEKAaIOIUII XapaKTep. BakHo: ymMTaTenbckass IpaMOTHOCTb He
TO/DKHA OTPaKaTbCsA Ha IPOBEpKe MaTeMaTN4eCKOi TPaMOTHOCTH.

Mudopmarnus, coobijaeMast B 3ajJaHNN, JAaeTCA B PasnMIHbIX popMmax:
YIICTIOBOI, TEKCTOBOIL, Tpaduyueckoit (rpaduk, guarpaMma, cxema, n3oopa-
JKEHUe U JIp.), OHa MOXKeT ObITb CTPYKTYPUpPOBaHa I IpefICTaBJIeHa B BIJE
TaOIUIIBIL.

Hannune Busyanmmsanmm o6sasarenbHo. OkasaTh IIOMOIIb YYaIUIMCSA
B YaCTV MBICJICHHOJ BU3Ya/IM3alVM ¥ IOTPY>KEHMS B CIOXKeT JO/DKHBI (POTO
u pucyHku. Ipaduyeckue cpencrsa BUsyanmsanuy MaTeMaTH4ecKoro Co-
HepKaHys MpoOIeMbl OKXYT YYaIMMCS TIOMOIIb Ha 9TAIle ee MOJeIMPO-
BaHMA, IOCTY>KaT OOPOIL 1A IPOBeleHUA PacCy>K/IeHNI.

Ecnu BBefieHMe COEPXKUT C/I0BA, KOTOPbIE MOTYT ObITh HEM3BECTHBI y4a-
IIMMCA, TO B HEM MOXXHO JlJaThb KpaTKoe MOsICHeHMe, OoIpefeneHne u / Un
WUTIOCTPALNIO K HYM.

7. Boripoc 1o3BojsieT pacKphITh IPUBEEHHYI0 CUTYaLUIO C ONIpefieieH-
HOJI CTOPOHBI. Ka)k/[blil caMOCTOATE/IbHBIN COfiep>KaTeNbHBbIIl Iar (UKCU-
pyeTcs; Bce OCHOBHbIE 3/IEMEHTBI BBIIEAIOTCA [J11 OLleHVBaHNA.

[l BbIIONTHEeHNA OONBIIVHCTBA 3a/jaHMIT He TpebyeTcs Henarb Ipo-
MO3JKI€ BBIYMCIIEHM), YTO MTO3BOJIAET 3HAYNTEbHO YMEHBIINUTD BINMAHUE
BBIYVC/IATEIBHBIX OMIMOOK Ha JEMOHCTPALVIO YYALIVIMCS IIOHVMAHNS U3Y-
YeHHBIX TOHATUI, IPYIMEHEHNe CIOCO00B [IeVICTBUIL /I pellleHNs II0CTaB-
JIEHHDIX 3a/1ad. B 11X onTMMM3a1y BbIYVMCIEHNI YIaLIMCA pa3peliaeT-
51 VICTIONIb30BaTh KaJIbKY/IATOP.

B 601b1IMHCTBE 3a/JaHNIT He COIep>KUTCS MPAMBIX YKa3aHUI Ha cI1oco0,
IIPAaBIJIO VM QJITOPUTM BBIIONHEHMs (pelleHNs), 4YTO MO3BOIAeT IIpoBe-
PUTD, HACKOJIbKO OCO3HAHHO yYallliecsl IPYMEHAIOT OTy4YeHHble 3HaHNA.

[l oTBeTa Ha BOIPOC 3alaHNA HOCTATOYHO MH(OPMAINY, IPEeACTaB-
JIEHHOI B ONMCaHUM CUTYalM; €CIM OJIA OTBeTa Ha IMOC/efylolye BO-
IpOChl TpebyeTcs MONOIHNUTEeIbHAA MHQPOPMAINA, TO OHAa COOOIaeTCs
B GopMyIMpoBKe BOIpoca M OTAenbHO. Hampumep, ecnmu mis BBION-
HeHUA 3aflaHusA TpebyeTcs UCIOIb30BaTh POPMYJIbI, TO OHV IPUBOAATCS
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B Ka4eCTBe CIIPaBOYHOIO MaTepuara.

8. YuuTbpIBaeTcs, 4TO 3a[jaHsA IPEIIaraloTCsA y4yallMMcA Ha KOMIIbIO-
Tepe M OTBETHI OHU BHOCAT, MCIIONb3ys ero Ki1aBuarypy. [Ipu paspaborke
3aJlaHMIl MCHOIb3YIOTCA BO3MOYKHOCTY KOMIIbIOTEPA, TIO3BOJLAIOLINE TIPO-
BOJUTDH TOCTPOEHNE 3aJaHHBIX MaTeMaTUYeCKUX OOBEKTOB, MEPEHOCUTD
Ha MJIOCKOCTHU 3aJJaHHble OO'bEKTHI, BBITOTHATD BBIYUCTIEHNUS C 3alaHHBIMI
YUCTAMU U IP.

Vicrionb3yroTcs 3ajaHusA pa3HOro Tuma 1o gpopme oTBeTa:

— C BBIOOPOM OJTHOTO VIV HECKOTIBKVX BEPHBIX OTBETOB U3 IPEMIIOXKEHHBIX

a/IbTepHATUB;

— O CBOOOZIHBIM KPaTKMM OTBETOM B (pOpMe KOHKPETHOTO YMC/IA, OfHO-
rO-IBYX CJIOB;

— CO CBOOOJHBIM MOMTHBIM OTBETOM, COfIEPKALMM 3alIICh PelIeHNMs MO-
CTaBJICHHOII IIPO6/IeMBl, IIOCTPOEHYE 33/JAHHOTO FeOMEeTPUYECKOr0 00b-
€KTa, 00'bsICHEeHIe TIOJTyYeHHOTO OTBETA.

BoinonHeHue 3agannit ¢ BBIGOPOM OTBeTa 1 CBOOOIHBIM KPAaTKUM OTBe-
TOM OLIEHMBAETCsI AaBTOMATUYECKY, 3a[JaHNsI CO CBOOOIHBIM IOTHBIM OTBe-
TOM OLI€HMBAIOTCS SKCIIepPTaMI.

Huxe mpuBopntcs obmas CTPyKTypa XapaKTepUCTUKM MaTeMaTrude-
CKIMX 33JJaHUI «MATKOTO MOHUTOPUHTIa».

XapakTepucTnka saganusa

1. O6nacmov codepicanus (Bcero 4eTbipe JaHHbIE 00/IACTI): IPOCTPaAH-
cTBO u (popma, M3MeHeHMe U 3aBUCUMOCTY, HEOIPeNeeHHOCTh
U aHHBIE, KOTMYECTBO.

2. Konmexcm (Bcero 4eTbipe KOHTEKCTA): 00IeCTBEHHAS >KI3Hb, TNY-
Has XM3Hb, 0Opa3zoBaHue / mpodeccuoHanbHas esITeNbHOCTD, Ha-
y4Hasi AesITe/IbHOCTb.

3.  MuvicnumenvHas desimenvHocmb (BCETO YETIPE EATETBHOCTI): Pac-
CY)XAaTb, GOPMYINPOBATh, IPUMEHSATD, MHTEPIPETUPOBATD.

4. Ob6wexm oyerxu (IpefMETHDIN Pe3yIbTaT): HAPUMep, YTeHIe Ipa-
(UKOB peanbHBIX 3aBUCUMOCTEIL.

5. Yposenv cnoscnocmu: 1, 2 wnnm 3.

6. Dopmam omeema: ¢ pa3BEPHYTBIM OTBETOM, C BHIOOPOM OTBeTa,
C KPaTKMM OTBETOM.

7. Kpumepuu oyenusanus (1 mnm 2 6ania): MONHbI 0TBeT — 2 6asia,
YaCTUYHO BEPHBI OTBET — 1 GasL.
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Hcnonb3oBaHne 3agaHuii A1 OLeHKN 11 GOPMIPOBAHUA MaTeMaTNdeCKOi
ITPaMOTHOCTH

Jns docmuscenust yeneti MOHUMOPUHea MaTeMaTHYeCKOI TPaMOTHOCTI
IpeJ/IaraeTcsl MCI0/Ib30BaTh OJIOK 3aJaHuUil, PAaCCYMTAHHBIN Ha 20 MUHYT
BbInoNHeHNA. [Ipenaraerca takas cmpyxmypa 610ka: [Ba 3afaHus (Cloxe-
Ta) O JIBa BOIPOCA B KAKJOM 3a/IaHII, BCETO YEThIPe BOIPOCA.

CyMMapHO B KaXKJbI/1 610K BXOJAT:

- 3aJaHMA M3 JBYX-Tpex (M3 dYeTbIpex) oO/IacTell MaTeMaTU4ecKOro
conep)KaHus,

— 3aJaHNA U3 ABYX (M3 YeThbIpeX) KOHTEKCTOB,

— 3aJIaHMs U3 TPeX-YeThIpex (U3 YeThIPeX) MBICTUTETbHBIX IPOLIECCOB;

— 3aJlaHMsI TPeX BUJIOB IO CJIOKHOCTH: OJIHO JIETKOe, [1Ba CPENHNUX, OFHO
CTIOXKHOE;

- 3aJaHMA CO CIAYIOLUMMY KPUTEpPUAMM OLIEHMBAHVI: JIETKOEe 3aJaHIe
OLICHMBAETCA OFHMM 6a/IoM, OCTajIbHble —/IBYMs Oa/utamy; oOIas
cyMMa 6a/I/IOB 32 BEpHO BBITIO/THEHHBIN O7I0K 3a/jaHuit — 7.

B uenax gopmuposanus mamemamuueckoii 2pamomHOCHU 3aJaHUA
MOTYT MCIO/Ib30BaTbCs 1O OTAEIBHOCTU. B 9TOM cirydae OHM MOTYT OBITDH
IOTIO/THEHBI BOIIPOCAMM, PAa3BMBAIOIVIMM, YTOYHSAIOLVIMY NIPEIIOKEHHYIO
CUTYaIVIIO VIN ABJIAIOUIVMIUCS IPOEKIMell CIoKeTa Ha PeaIbHYI0 XKV3Hb
KOHKPETHBIX YYaIINXCs, )KM3Hb K/Iacca, Ipo6/IeMbl MECTHOTO COLIMyMa.

3afaHus Jydllle BBINOJHATH B MApax WIM IPynnax (3T0 3aBUCUT OT
00BEMHOCTY 3aflaHNA), TOTAA Y yYaluXxcs OyfeT BOSMOXXHOCTb 0OCYANTD
CIOXKET, VMCIO/Mb3ysl «KO/UIEKTUBHBI» OIBIT, YTOYHUTb CBOE ITOHVMAHIe
CUTYaIuy, BO3MOXKHO, 3a/JaTh BOIIPOCHI YUUTEM0. ITO IIOMOXKET BBIVITY Ha
BBbIABJICHUE MaTeMAaTU49eCKOI CYTH 3a/IaHVIA U aleKBaTHO CPOPMY/IMPOBATH
Ha sI3bIKe MaTeMaTVKU, HAITK HeOOXOMMbIe CIIOCOOBI PellleHNsI.

O6cyxzieHNe TT0/Ie3HO U Ha 9Talle pelleHMts 3a/ja4yll, ¥ Ha 9Tale MHTep-
IpeTanyy IOMy4eHHBIX Pe3y/IbTaTOB, YTOOBI MOHATD, BCE M HEOOXOmM-
MBIe YCTIOBUS YYTEHBI, MOXKHO JIV PELINTD JMHaue, MPOlle, palyioHaIbHee,
COOTBETCTBYeT /I MaTeMaTH4ecKoe pelleHye KOHTEKCTY CUTyaluy U T.IL.
O6c¢yxpas ¢ K1IaCCOM pe3y/IbTaThl BBIIOTHEHNS 3aJaHNsA, YIUTE/Ib TO/DKEH
aKIeHTVPOBATh BHMMaHIVE Ha TPeX MOMEHTaX: KaK CUTyauys 6bu1a mpeoo-
pasoBaHa B MaTeMaTUYeCKYIO 3a/lady; KaKue 3HaHM, PaKTbl ObIIV MCIIONb-
30BaHbI, KaKye METOABl 1 CIIOCOOBI pelleHNs ObUIM MpeaIoKeHbl U 06Cy-
ANUTD MX JOCTOMHCTBA; KaK MO>KHO OLIEHWUTD ITOJTy4eHHOE pelleHe C TOYKN
3peHNA VICXOJHOM CUTYaIUIL.
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[Tone3Ho mHpPeMIOKNUTh Y4YaIIMMCA HPOBECTM aHA/NIN3 CBOENl BKIIIO-
YeHHOCTV B BBINOJIHEHME 3aJjaHMs, OTpedIeKCHpOoBaTh BecCh IPOIeCcC
u 3apUKCUPOBATD:

— KaKue ujieu ¥ CoOOpa>keHVIsI BO3HMKA/IV, ObUIV JIV OHM CYILLJeCTBEHHBIMI

U IVIOJOTBOPHBIMI, YYTEHBI /I B PeILIeHN;

— KaKue BO3HUK/IV TPYFHOCTY VI Ha KAKOM 3Tarle pabOoThI HaJ| 3a/JaHIEM;

— Y[ACTCA /M CaMOCTOATENBHO CIIPABUTBCA C aHAJIOTMYHON CUTYAIMer,

€C/IV OHA IOBTOPUTCA.

B menax sakpereHusa GpopMupyeMbIX yMeHMII B KauecTBe JOMAIIHEero
3aJlaHUA MOXKHO IIPEIOKUTD aHAJIOTUYHYI0 CUTYALMIO C HECKOJIBKO M3Me-
HEeHHBbIMU laHHbIMM. OHAKO 3a/laHye MOXKET HOCUTD M TBOPYECKUI XapaK-
Tep: IpUyMaTh CBOE 3a/laHle Ha OCHOBE PACCMOTPEHHOTO CIOXKeTa.

ITpu onpenenieHHOT CUCTEMHOCTY PabOTHI IO POPMUPOBAHNIO MaTeMa-
TUYECKOJ 'PAaMOTHOCTU MOYXHO BK/IIOYATh MI3MEHEHHBIE 3a/IJaHV U B KOH-
TPOIbHYIO pabOTy B KaueCTBe JTOIOTHUTENIbHOTO 3aJaHNA, He CBA3aHHOTO
C OCHOBHOIJI TeMOIJI. B 3TOM cTy4ae MO>KHO OCYILeCTB/IATb MOHUTOPVHT BbI-
TIIOJTHEHVAA TAKOTO POJia 3a/JaHMIl.

Huxe npuBeieHbI IpMMepBI 3aJaHNIT 13 MaTeMaTIYeCKIX 0/I0KOB «MsAT-
KOTO MOHMTOPVHTA» JyIA YYallMXCA 5-TO ¥ 7-TO K/IACCOB, OTBEYAIOIINE BbI-
IIeV3/I0KEHHBIM TPeOOBaHMAM, CONPOBOXKaeMble OIMCAHNEM OCHOBHBIX
XapaKTePUCTHK.

IIpumeps! 3aganmii

5 xmacc. 3aganne «barax B asponoprty»

ViBaH VIBaHOBUY coOuMpaeTcs MONETETb B OTIIYCK Ha
camoreTe aByakoMIaHuy « COKoJ».

OH y3Has, 4TO B CaJIOH caMO/IeTa MOXKHO B3ATb pydY-
HYIO K/Iafib BecoM He 6oree 7 Kr. Takxe B CTOMMOCTD 61-
neTa BXoguT 1 Mecto 6arayka BecoM 0 20 KI.

Ecmu y maccaxupa HeCKO/IbKO MecT 6araka, To Ha Ka-
XKJI0€ 13 HUX MOXKHO OPOPMMUTD JOIIOTHUTEIBHOE MECTO
6araxa. JloIo/THUTe/IbHOE MeCTO — OfIVH IIPefIMET BeCOM
no 20 xr—crout 1000 p. Ecnmu npenmer Becut 6osblie
20 KT, TO 32 K&K «IUIIHUI» KUTIOTPAMM CBEPX IBaji-
ATy HYXHO 3amwmatuth eme 300 p. (Bec okpyrisercs
B 6OJIBIIYIO CTOPOHY IO KMJIOTpaMMa).
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[Tpu6sIB B asponopt, ViBan VIBaHOBMY B3BECUI KaXK/IbIiT IPEAMET CBO-
ero 6araxa.

19 xr 900 r 1kr800r 3xr900r 4 xr 500 r

3amanme 1/2
Kakme fBa mpemmera MOXKeT B3ATh € c000il B caoH camonera VBaH
MBaHOBI/I‘{? HepeTamI/ITe B SIYEVIKU Ta6}II/IIIbI KapTO‘{KI/I C pI/ICYHKaMI/I
MpeIMeTOB.

PyyHas knagb
Pewenve 1 PelwieHue 2

3amanue 2/2
ViBaH VIBaHOBUY B35/I B CAJIOH CaMoJIeTa pIok3ak 1 HOyTOykK. Kak VBany
VIBaHOBMYY IOCTYNNTDb C OCTABIIVIMMCS IIpefMeTaMu? 3alyIInTe OTBET,
0OBACHUTE €ro.

Ortser:
Xapakrepuctuka saganus 1/2
1. O6mactp MaTeMaTIyeCcKoro copiepkanus: KommuectBo
2. KownrekcT: JInuHas >XU3Hb
3.  MbicnutenbHad geATenbHOCTb: POpMynupoBaTh
4. Omnuncanne 3aganus («0OBEKT OLEHKN») — CPAaBHEHUE BeINYNH;

OKpYIJIeHMe BeJIMYVH; IPUKNAKA pe3y/lbTaTa CIOXKEHUA ABYX VIN
HECKOJIbKIIX Be/INYNH

YpoBeHb CITOXXHOCTH: 2

6. Dopmar orBeTa: KpaTKUil OTBeT (IepeTacKuBaHyue uUryp — pury-

w
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PbI HeyCyepIiaeMbl)

Kpurepnu onjeHnBaHus:

— 0meem NPUHUMAEMCS NOTHOCHbIO, €CTIN TIPUBEJIEHBI JIBa BEPHBIX OTBETA:
«KOpOOKa 1 HOYTOYK» I «PIOK3aK 1 HOyTOYK» M He YKa3aHbl HeBEepHbIE
OTBETHL

— omeem NPUHUMAemcs Yacmu4Ho, eC/IVi IPVYBENIeH OfiYIH 13 BEPHBIX OTBe-
TOB U He IIPVBEJICH HEBEPHBIII OTBET.

— omeem He NPUHUMAENCS, €CTIV IPYBEIEHBI IPYTVe PEIeHNA.

8. [omonuurenbHo. IIpoBepsroTca ciefgyoomye OeliCTBUA yHUBEP-

Ca/IbHOTO XapaKTepa: MHTEPIPETUPOBATh NaHHBIE, IPVBeIEHHbIE
B TEKCTe U Ha PUCYHKe; HAXO[UTD ¥ YUUTHIBATh BCe HEOOXOMVIMBbIe
YC/IOBUSI; HAXOAUTD PasHble PellleHNs 3aaull.

N

XapakrepucTuka sajanms 2/2

1. O6nacth MaTeMaTYeCcKOTo cofeprkanmst: Kommyectso

2. KownutekcT: JInuHasa >xu3Hb

3. MbicnurenbHad feATeNbHOCTD: PaccyXparh

4. Omncanne 3afanHus («<0ObEKT OLEHKV») — yMeHMe BBIIIOTHATD BbI-
YNC/IEHNA C BeIMYMHAMH, YMC/TaMY, BBIIIOTHATb CPaBHEHNE U OKPY-
I7IeHMe Be/IMYNH, IPUKUIKY pe3ynbTara.

5. YpoBeHb CIOXHOCTH: 3

6. ®dopmar oTBeTa: pa3BepHYTHII OTBET (MCIIONb30BaHNE K/TABUATYPbI)

7. Kpurepun onieHuBaHmA:

— 0meem NPUHUMAEMCS NOTHOCMbIO, €CTIA JIAH BepHbIl oTBeT: «CaTh
B 6araxx», «OpOpMUTD JOIOTHUTENbHOE MecTo 6araxka 3a 1000 p.»

ITpuMeps! BO3MOXHOTO 00BSACHEHMS:

O6mbsacuenne 1: Yemodan secum metvuie 20 ke, €20 MOXHO cOamv 6 6azax
6ecnnammo. Kopobxa secum menvue 20 Ke, 00NONHUMENLHOE MECINO CIIOUM
1000 p.

O6wsicuenne 2: Kopobky coamv 6 b6azasx becniammo.

Yemooan coamv 6 b6azasx 3a 1000 p.

— omeem NPUHUMAeNmcs 4acmu4Ho, el IaH BepHbIN oTBeT: «ChaTh B 6a-
TaX YeMOJaH U KOPOOKy», a OO'bsICHEHMe, HEMIOJIHOE, HO He COIEP>KUT
HEBEPHBIX YTBEP)K/CHNIL, IV OObsICHEHNE He IIPUBEMIEHO.

— 0meem He NPUHUMAEMCA, €CTIV TIPUBEJEHbI IPYTHE PEelIeHN.

8. [omonuurenbHo. IIpoBepsroTca crnefgyoomye OeCTBUA yHUBEP-

CaJIbHOTO XapaKTepa:
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— MHTEpIPETHPOBATD JAHHBIE, IPUBEIEHHbIE B TEKCTE;
— IUIAHMPOBATD XOff, PeIleHNis, e/IaTh BBIBOJ,
— OOBSICHATD pellleHNe IPeJIOKEHHOI ITPOOIeMBbL.

7 xnmacc. 3aganue «byrenbHple MOXbeMHIKI»

[l mofypeMa TOPHOJIBKHIKOB 1 CHOYOOPAMCTOB K MECTY Hadaja CIIy-
CKa VICIIO/Ib3YIOT Pa3/IMuHble TUIIBI TOPHOJIBKHBIX IIOJ/bEMHUKOB: TOH/I0JIb-
Hble, Kpece/IbHble U OyTre/bHbIe.

byrenpHble MO BEMHMKN OCYILECTB/IAIOT IOAbEM JIBDKHIKOB OT HIVDK-
Hell CTaHIIVM 10 BepXHell 3a cueT Oyrens (mepeKmajiuHbl) WM TapeIKy, UX
BMECTUMOCTDb — 1 m/u 2 4yenoBeKa.

XapakTepuCTUKM [BYX OYrelbHBIX IIOJbEMHUKOB IIpeCTaBIeHbI
B Tabmu1e.

. OnunHa Bpem4 BmectumocTb
ByrenbHbin [MponyckHas cno-
TUN NOAbEMHMKA Tpaccel, | noabema, COBHOCTb, Yen./y onxoro Gyrens,
M MWH yen.
A 250 5 600 1
b 180 4 360 2
Bompoc 1/2

Ha pucynke nzo6paxeH rpauk 3aBUCUMOCTI PacCTOSTHUA MeX[y Oy-
rejieM U HYDKHell CTaHIMel TO'beMHMKa OT BpeMeHn JiBvokeHus. I1o ropu-
30HTAJIBHOI OCY OT/IO>KEHO BpeMs JIBIDKeHN:A Oyre/s (B MUHYTax), 11O Bep-
TYKa/IbHOV OCY — PacCTOsIHNUE OT OYTe/Is O HIDKHEN CTaHIuY (B MeTpax).

HOCMOTPI/ITe Ha rpa(i)m( " OTBETHTE HA BOIIPOCHIL:
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A) Kakoe paccrosiHme OymeT Mex/y OyreieM ¥ HUDKHeI CTaHIuel! yepe3

3 MMHYTBHI IIOCJIE Hadajla mogbema’?
OrtBer:

b) Ina xakoro mnogbemHuka (A wmm b) mpencraBmen rpaduk
3aBUCUMOCTU?
Ortser:

Bompoc 2/2
HPOHYCKHa}I CIIOCOOHOCTh IIOABEMHMKA — 3TO KOJINYECTBO JIBIDKHU-
KOB, KOTOPbI€ MOI'YT IIOAHATHCA OT HIDKHEN CTaHIIUI 0O BerHef/i B T€CYCHNEC
OJIHOTO Yaca.

Yro HeO6XO}.I]/IMO 3HATb U3 IIPUBENEHHOT'O HIMKE CIIMICKaA, YTOOBI nmogcum-
TaTb ITPOITYCKHYIO CIIOCOOHOCTD HOI[’beMHI/IKa?
OTMeTbhTE 3TN XapaKTEePUCTUKN Tra/I0uKoI.
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o JlyMHa Tpacchl O beMHIIKA.

o BmecTrMocCTb offHOTO OyTeA.

o Bpems noyybema Oyreris ¢ HYDKHElT CTaHIMM 10 BEPXHEIL.
o Obee KomraecTBo Oyrerneli Ha MObeMHIKe.

o Tlepemaj BLICOT MKy HVDKHEN! 1 BePXHEll CTaHIIMAMI.

XapakrepucTuka saganus 1/2

1. O6nmacTb MaTeMaTM4eCKOro coiep>kanst: HeorpeeneHHOCTD 1 JaHHbIe

2. Konrekct: Hayunas >xnsHb

3. MbicnuTtenbHas eATeNbHOCTD: VIHTepIIpeTMpoBaTh

4. Omcanne 3agaHnsa («0ObEKT OLIEHKN») —yMEHMe 4UTaTh, COMOCTaB-
JISITh Y VHTEPIPETHPOBATh JaHHbIe, IPECTABIEHHbIX B Tabmuile 1 Ha
rpaduke

. YpoBeHb crioxxHOCTH: 1

. ®opmar oteta: A) 1 b) kpaTkuit oTBeT

. Kpurepun ouenvanms:

— omeem NPUHUMAEICS NONIHOCMbIO, eCTIV JAHBI BepHbIe OTBETHI Ha 00a

Borpoca: A) 150 m; B) A.
— omeéem He NPUHUMAEeNCsl, eCIIV JAHbI APYTye OTBEThL

N O

XapakrepucTuka saganus 2/2

1. O6macth MaTeMaTH4eCKOTo cofiepkanusA: KomdecTso

2. Kontekcr: Hayynas >xusHp

3. MbpiciurenbHas geaTeNnbHOCTh: POopMyInpoBaTh

4. Omnmcanne 3amaHMA («OOBEKT OIEHKN») —yMEHME MCCIeoBaTh
Y MIHTEPIIPETUPOBATh JaHHbIE U BeTNIMHbI, HAXOIUTD 3aBYCYMOCTI.

5. YpoBeHb CIIOKHOCTH: 3

6. ®opmar oTBeTa: MHO>KECTBEHHBIN BBIOOD

7. Kpurepum onieHMBaHNA:

* Omeem NPpUHUMAaencs noiHOCMvio, €CIIU TaH OTBET: 2,3,4.
— omeem NPUHUMAemcsa 4acrmu4Ho, €Ciii 1aH OTBET: 3,4.
— omeem He npuHumaencs, eCi faHbl JII00OBIE Apyrue OTBETHI.

3akmroueHnme
B umHTepecax pasBUTMA M HOBBILIEHVS KadeCcTBA POCCUIICKOTO oOpa-
30BaHUA U y‘-II/[TbIBaH peSYJIbTaTbI y‘{aHH/IXCH B MCC/I€gOBaHUN PISA, He-
O6XO}_II/IMO HpI/I 06y‘1€HI/H/I MaTe€MaTHKe Oe€l1aTb aKIEHT Ha q)OpMI/IpOBaHI/Ie
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MaTeMaTI4YecKol TPaMOTHOCTH y4yamuxcs. [l1a aToro 1enecoobpasHo mc-
[IO/Ib30BaTh BBINIEN3/I0KEHHbIE OAXOAbI K COCTABICHUIO 3a[JaHNIL, IIpefi-
Ha3HAYeHHBIX /11 (POPMUPOBAHNUA U OLEHKM MaTeMaTHYeCcKOil IpaMoT-
HOCTH, a TaK)XXe IPOO/DKNATD MOVICKY HOBBIX METOZIOB 1 GOpM 0OydeHNs,
AKTYyaJIbHBIX IIPYU BBIIIOJTHEHMN JAHHBIX 3a/IaHNIL.

Cmampsi 8vinonxena 6 pamkax zocyoapcmeenrozo 3adanusi OIBHY
«HHecmumym cmpameeuu pazeumus obpaszosanus Poccuiickoti akademuu
o6pazosarus» Ha 2018-2019 200v1 «Co30arue memooonoeuu Uccie006aHus,
AHANIU3A U NPOZHO3A Pe3yNbmamos Mei0yHAPOOHbIX U HAUUOHATLHBIX UC-
cnedosanuil kavecmea obpasosanus. Hayunoe obocHosanue u nposederue
pabom no ouenke Kauecmea 0buLezo0 06pa308aHUT HA OCHOBE MeN000/I02UL
U UHCPYMEHMAPUS MEHOYHAPOOHBIX UCCTIE008AHULE KAHeC6d 100201 06-
K 00y4aousuxcs».
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CONCEPTUAL BASES OF FORMATION AND ASSESSMENT
OF MATHEMATICAL LITERACY

The authors of the article presented the concept of mathematical literacy, the content of
which is considered in the context of functional literacy. The article presents information
on the results of Russian students in mathematical literacy in the international study PISA
(Programme for International Student Assessment) for the period 2003-2015, which dem-
onstrate low rates. The authors highlight the conceptual framework for the assessment of
mathematical literacy in the PISA study, describe the structural components of the organiza-
tion of research and development tasks, namely: the context, the scope of the mathematical
content of the task and mental activity. The article lists subject and meta-disciplinary skills,
the formation or development of which in the context of mathematical literacy should be paid
attention to when studying in the grades 5 and 7. The authors outlined general approaches to
the compilation of tasks for “soft monitoring” on the assessment and formation of mathemati-
cal literacy, which corresponds to the concept of the PISA-2021 study, and also presented the
structure of the characteristics of tasks, the principles of compiling task blocks for monitoring
purposes, examples of tasks from “soft monitoring” for 5th and 7th grade students with a
description of their main characteristics. The article also presents various methods and forms
of education offered for the formation of mathematical literacy of students.

Keywords: mathematical literacy, functional literacy, PISA international study
(Programme for International Student Assessment), concept of study PISA-2021, approaches
to drawing up tasks, math literacy monitoring.
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