OcHoOBHBIE noaAXO0AblI K OIICHKE MaTeMaTH4ecKoi I'PAaMOTHOCTH
Ouenka mamemamuyecKkou zpamomuocmu 6 uccieoosarnuu PISA-2012

Pazpaborunku wuccrnemoBanus PISA B 1999 romy mnocraBunu mepen coboi 3amgady
OTIpe/IeNIeHUs] TOTOBHOCTH 15-TETHUX MOAPOCTKOB K aJanTallii B COBPEMEHHOE OOIIECTBO.
3HaUYMUTENIbHBIC U3MEHEHHUS, KOTOPBIC MPOU3OIUIHA 3a MMOCISAHUE TOAbl B TEXHUYECKOW CTOPOHE
JKU3HU B COBPEMEHHOM MHpE, YOeAUTEIbHO MOKA3bIBAIOT, YTO MAaTEMAaTHUKA SIBJISICTCS BaKHBIM
WHCTPYMEHTOM JUIsl YCIICITHOTO PEIICHUs MHOTHUX TPOoOJIeM, ¢ KOTOPBIMH CTaJIKHWBAIOTCS
MOJIOJIBIE JIFOJIA B IUYHBIX, YUCOHBIX, MPOPECCHOHATBHBIX, OOIECTBEHHBIX M HAYYHBIX aCMEKTax
MOBCEHEBHON JKU3HU. OTO OOCTOSTEIBCTBO U ONPEACIWIO OJHO W3 HalpaBlIeHUN
uccienoBanust PISA — owmenka roroBHocTH 15-meTHMX ydamuxcs K HUCIOJb30BaHUIO
MaTeMaTHUKHU JUIsl pPelIeHuss mpoOsieM B MOBCEIHEBHOM >ku3HU. MccrmemoBanue mpoBoauTcs 3-
netHuMu tukinamu. 3a 2000-2012 rr. 610 MpOBEAEHO 5 HMKIOB JaHHOTO HCcleqoBaHus. B
2003 u 2012 rr. sTo HampaBlieHHE OBLIO MPUOPUTETHHIM M TIO CPABHEHUIO C APYTUMU
HaMpaBJICHUSAMHU: €My YACIUIach 3HAYMUTEIBHO OOJbINAs YacTh BPEMEHH, OTBEJICHHOTO Ha
TECTUPOBAHUE yYAIIUXCS.

ConepxaHue OLICHKM MAaTeMAaTHMYeCKOW MOATOTOBKH 15-IE€THUX ydalIuxcsi OCHOBAHO Ha
MOHSATUN MaTeMAaTH4YeCKOH I'PaMOTHOCTH — «CITOCOOHOCTH YeJIOBEKa OINPEACNIATh U TOHUMATh
pOJIb MaTeMaTHKA B MHUpPE, B KOTOPOM OH JKUBET, BBICKA3bIBaTh XOPOIIO OOOCHOBaHHBIC
MaTeMaTUYeCKUe CYKIEHUsS U HCIOJIb30BaTh MAaTeMaTUKy TaK, YTOOBI YIOBIETBOPATH B
HacTosimieM M OyaylieM MOTpeOHOCTH, MPHUCYIIUE CO3UAATEIIbHOMY, 3aWHTEPECOBAHHOMY U
MbIcHsieMy rpaxkaanuny»!. [1, p.84] Dro ompenenenue wucnons3obanock a0 2009 .
BKJIFOUUTEIBHO.

B 2012 r. B 3T0 omnpeaeneHre MaTeMaTHIECKON IPaMOTHOCTH ObLITM BHECCHBI H3MEHEHUS,
CBSI3aHHBIC C YYE€TOM I103HABATEIBHBIX IMPOIIECCOB, B KOTOPHIC BOBJICUEHBI ydallldecs, YTOObBI
pemuTh npobieMy, MPeICTaBICHHYI0 B HEKOTOPOM KOHTEKCTE, C MOMOIIbI0 MaTeMaTHKu. s
ATOr0 HaAo0 ChHOPMYIUPOBATH TMOCTABICHHYIO MPOOJEMy Ha SI3bIKE MaTeMaTUKH, MPUMEHUTH
M3BECTHBIE MaTeMaTUYECKUE TMOHATHUS, (GaKThI, TPOLEAYPHl U PACCYKICHHS, UHTEPIPETUPOBATH
U OIEHUTh MAaTEeMAaTHYECKHUE pPE3YNbTaThl C y4E€TOM KOHTEKCTa, B KOTOPOM IIpE/ICTaBliCHA
npobiiemMa. OTU OCOOEHHOCTH YMCTBEHHOW JIEATENBHOCTH NPHU PEHICHHH Pa3HOOOpa3HBIX
npoOjeM C TIOMOIIBIO HCIOJB30BAHUS MATEMAaTHKHA OBLIM OTPAKEHBl B YTOUHEHHOM
ONpeIeTICHUN MaTEMaTUYECKONW IPAMOTHOCTH.

«Mamemamuueckas epamomuocms — 3mMo CHOCOOHOCMb UHOUBUOYYMA POPMYIUPOBAMD,
NPUMEHAMb U  UHMEPNPemuposams MamemMamuxy 6 pazHoobpasHvlx KoHmexkcmax. OHa
BKIIOUACM MAMeMAmuiecKue paccylcoeHus, UCNOIb308aAHUe MAMeMAMmU4ecKux noHImMuUl,
npoyedyp, akmos u UHCMPYMeHmOo8, 4modvl ONUCaAmv, 0ObACHUMb U NPEOCKA3AMb 61eHUS.
OHa nomocaem JN100AM HNOHAMbL POIb MAMEMAMUKU 8 MUpe, B6blCKA3bl8aAmb XOPOULO
000CHOBAHHBIE CYHCOCHUSL U NPUHUMAMb PeuleHUsl, KOmopbvle HeoOX00UMbl KOHCMPYKMUBHOMY,
AKMUBHOMY U PAZMBLUNAIOUEMY 2PANCOAHUHYM .

B yTouHeHHOM ompeneneHun mamemamuyeckol epamomHoCmu TOBOPUTCS O TOM, UTO
OHa BKJIOYAET yMEHHE paboTaTh C MATEeMaTHYECKUMU HHCTPYMEHTaMH. K HUM OTHECEHBI
dusznueckue M MUQPPOBBIE YCTPOMCTBA, MPUCYIIUE TEeXHOMOTMHM 21 Beka, HCHOJIb30BaHUE
KOTOPBIX CTaj0 OOIICIPUHITHIM U MPOJOIDKAET pacmupsaThesa. OUeBUIHO, YTO BIAJACHUE dTUM
YMEHHEM SIBIIIETCS HEOOXOIUMBIM YCIIOBHEM YCIIEITHOCTH COBpeMEHHOro yenoBeka. [IpoBepka
HaJUYMs OTOTO YMEHHUS Yy 15-MeTHUX ydamuxcs SBJISETCS HOBBIM HANpPaBJICHHEM B
uccaenoBanu PISA-2012. C »toii uensto B 2012 r. BriepBble 4acTb MaTeMaTHUYECKUX 3aJaHUN
MO-TIPEeKHEMY TIpejJiarajach W BBITIONHSJIACh Ha Oymare, a 4acTh 3aJlaHMi TpejJiarajach Ha

! Assessing Reading, Mathematics and Scientific Literacy: A framework for PISA 2009. OECD, 2009
2 OECD (2013), PISA 2012 Assessment and Analytical Framework: Mathematics, Reading, Science, Problem
Solving and Financial Literacy, OECD Publishing. p. 25
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KOMITBIOTEPE, U CBOU OTBETHI YUEHUKHU BBOJUIIN B KOMIBIOTEP. 3a/1aHUsl, KOTOPBIE Mpe/iarajuch
Ha KOMIIBIOTEpE, IO3BOJUIM PACIIMPUTh OOJACTh MpejlaraeMblX JUIsl aHaju3a CHUTYallHi,
MaTEeMATHYECKUX WHCTPYMEHTOB H JaHHBIX, HAmpUMep, 3a CYeT BKIIOYCHUsS HaOOpoB
MPOCTPAHCTBEHHBIX ~ TEOMETPUYECKHUX  KOHCTPYKIMH,  BHUPTYAJbHBIX  H3MEPUTEIBHBIX
WHCTPYMEHTOB, PA3JIMYHBIX HAOOPOB 00BEMHBIX CTATUCTUYCCKUX JAHHBIX.

Konnenuus oueHkM MaTeMaTHU4eCKOM TI'paMOTHOCTH B wuccienoBanuu PISA-2012
BKIIIOUAET TEOPETUYECKHE OOOCHOBAaHWS OIICHKM MAaTeMaTUYeCKOW IMOATOTOBKH 15-TEeTHHX
VYAIIUXCS:  OMpEIeTICHUE MaTeMaTHUYeCKOW TPaMOTHOCTH, OIKMCAHWE IT03HABAaTEIbHON
JNEATETbHOCTH  y4alluxcsi  NpU  NPUMEHEHHH  MaTeMaTHMYeCKOW  IpaMOTHOCTH U
byHIaMEHTAIBHBIX MAaTEMAaTHYECKHX CIIOCOOHOCTEH, KOTOphIE JIEKaT B OCHOBE J3TOH
JeATEeTbHOCTH. B KOHLENUMM OMUCaH MOAXOJ K OpraHu3aluu COJEpKaHUS IPOBEPKH —
pacmpeneieHde €ro Ha 4YeTblpe o0jacTh. OTH 00JacTH OXBaThIBAIOT MaTEMaTHYECKOe
coJiepKaHue, KOTOPOE COCTaBIseT 0a3y Juisi 00ecredyeHus: YCIEHMHOTo (yHKIMOHHPOBAHUS B
coBpeMeHHOM o01ecTBe. OMUCHIBAIOTCS YEThIPE KOHTEKCTHBIX KaTeTOPHUH, B PaMKaX KOTOPBIX
ygamumcs OyIyT MpeaIoKeHbBl MaTeMaTH4eCKUe MPOoOIeMbl. Y CTaHOBJICHBI COOTHOIICHUS
MEXIYy KOJMYECTBOM 3a/laHUi TO YEThIpEM COAEpKATeNbHBIM O0O0JACTSIM U KOHTEKCTHBIM
KaTeropusiM, KOTOpbIE OOECICUYMBAIOT TOJIYYCHHE TOCTOBEPHOW HH(OPMAIMKA O TOITOTOBKE
yualnmxcs rno Kaxjaoi u3 odnacreil 1 KaTeropuil KOHTEKCTA.

OrMeTHM, 4YTO OCHOBHBIE IToJOKeHMsA wucciegoBanus PISA-2012 oTHoCUTENIBHO
MaTEeMaTHUYECKOTO COJEep)KaHUS M TEMaTUKU Kypca MaTeMaTHKH B IIEJIOM HE HMEIOT
CYILIECTBEHHBIX OTJIMYUIN OT IOJIOKEHUH, HA KOTOPBbIX cTpomiuch uccienoBanus 2003-2009 rr.
Kapaunanbno um3menensl B 2012 r. omucaHWsi MBICIUTEIBHBIX IPOIECCOB B KOTHUTHUBHOM
JESATEeTbHOCTH YUYaIINXCsl MPU PEIICHUH MaTeMaTHYECKUX MPOoOIIeM.

ODZCZHMBCZHHﬂ o0b1acmu UCCIe008aAHUSL MAMEMAMUYECKOU cpamoniHocmu

B ocHOBy opranusamuu 00JacTH HMCCIEAOBAHHS MaTeMaTHYEeCKOWM T'PaMOTHOCTH
ITOJIO’KEHBI TPU MEPECEKAIOIIUXCS ACTIEKTA:

®  MaTEMaTHUYECKOE cooepicanue, KOTOPOE UCTIONB3YETCSl B TECTOBBIX 3a/IaHHSX,

®  KOHmeKkcm, B KOTOPOM IpeCTaBiIeHa mpoodiiema,

® MAaTeMaTUYECKHUE MBICIUTEIIbHBIE Hpoyecchbl, KOTOPbIE OMUCHIBAIOT, YTO JIEJIAET

YYEHHK, YTOOBI CBSI3aTh ATOT KOHTEKCT C MAaTEMATHUKOM, HEOOXOIUMOM JIJISl PEIICHUS
MOCTaBIEHHOW MPOOJIEMBI.

o 2009 r. maremaTHyecKue MPOIECCHl OIMUCHIBAIIUCH C HCIOJIb30BAaHMEM TEPMHHA
«KOMITETEHTHOCTb». CUMTanoch, YTO 4YEJNOBEKY HYXHO O0JaJaTh PAIOM MaTeMaTHYeCKHX
KOMITETECHIINM, KOTOPhIE B COBOKYITHOCTH PACCMaTPUBAIUCh B KAUECTBE COCTABJISIIONIUX OOIIEH
MaTeMaTHYeCKON KOMIIETEHTHOCTH, HEOOXOIUMOM Ui pelieHus] pa3HooOpa3HbIX 3a1ad. beuin
YCTAQHOBJICHBI TPU  YPOBHS  KOMIIETEHTHOCTH: YPOBE€Hb BOCHPOHU3BEACHUSA, YPOBEHb
YCTaHOBJICHUSI CBSI3€Ml M YpOBEHb pa3MmbllUieHUWH. OJHAKO Ha TMOCHEAYIOIEM IHUKIIE
uccienoBaaus 2010-2012 rr. pazpaboTUMKNU OTKA3aJIMCh OT UCIIOIB30BAHUS ITOTO MOIX0/a IS
XapaKTePUCTUKU TIO3HABATEILHOUW JIEATEIBHOCTH MPHU PEIICHUH MPpoOiieM. AHAIN3 Pe3yIbTaToB
TECTUPOBaHUSA W Oecenbl C ydJalmuMHUCS TOKa3ajdd, YTO B 3aBHCHUMOCTH OT OCOOCHHOCTEH
nporpaMM OOydYeHHs U y4eOHOro mMporiecca MPH BBIMOJIHEHWHW OJHOTO M TOTO K€ 3aJaHUs
pa3Hble y4Yalluecs MPOSIBISIN pa3HbIe YPOBHU KOMIIETEHTHOCTH. TO €CTh MPUHSATHIE YPOBHHU
KOMIIETEHTHOCTH HE OTPaXKaJld OCHOBHBIC BUJIBI JEATEIILHOCTH MPH PEIICHUH MTPOOIIEM.

B pesynbrare mis onucaHust NeITEIBHOCTH MPY PEIICHUH 3a7a9 ObLIH MPEIJIOKEHBI TPU
TJIaroyia: opmyauposams, HPUMEHAMb U UHMEPNPemupoeams, KOTOpPbIE SBHO OTPaKaioT
OCHOBHBIC BHJBI JIEATCIBHOCTH TPH pEHICHUH TMPoOJeM TMOCPEACTBOM HCIOJIb30BAHUS
MareMaTtuku. OHM YKa3bIBAalOT HAa TPHU MBICIUTENBHBIX MpOLIEcCca, B KOTOpbIE, KakK IMPaBUIIO,
OylyT BOBJICUCHBI yUaIIuecs MPH aKTUBHOM YYaCTHH B PEIICHUN MPOOIIeM:

— ¢popMyIUPOBATH CUTYALIUIO MATEMATHUECKH;

— IPUMEHSATh MaTEeMAaTUUECKHUE TIOHSTHS, (PaKThI, MPOIEAYPHI PA3MBIIICHUS;



— UHTEPIPETUPOBATh, UCTIOTH30BATh M OIICHUBATh MATEMAaTUIYECKHE PE3YIIbTATHI.

Hwxke mpuBOIUTCS ONMMCAaHWE ITUX BUJOB JCATEIBHOCTH, MPHHATOEC Pa3pabOTUYNKaMU
uccnenopanus PISA-20123,

dopmyaupoBarb cumyayuu mamemamuvecku (formulating situations mathematically)
BKJIIOYAET CIIOCOOHOCTH PAcllO3HABaTh U BBIABIATH BO3MOXKHOCTH HCIIOJI30BaTh MaTEMaTHKY,
NPUHATH HMEIONIYIOCS CUTyallMio W TpaHchopmupoBaTh ee¢ B (opMmy, IOATAOIIYIOCS
MaTeMaTHYeCKOi 00paboTKe, CO3/1aBaTh MATEMAaTHUECKYIO MOJIEIb, OTPAKAIOUIYI0 OCOOCHHOCTH
ONKCAaHHON CHUTYallMH; OIPEICNIATh IEPEMEHHbIC, Pa3MBIIUIITh M TIOHUMATh YCIOBHS U
JOMYIICHHS, 00JIeTYalonIfe NOAX0/1 K MPodiIeMe WK €€ pelIeHHe.

IpumeHsaTh Mamemamuxy (employing mathematics) BKIHOYaeT CIOCOOHOCTh MPUMEHSTh
MaTeMaTHYECKUEe MOHATHS, (PAKThI, IPOIEAYPHI, PACCYKICHUS U UHCTPYMEHTHI IS TTOJTyYCHUS
PEILICHHS WU BBIBOJOB. JTa JACATEIBHOCTD BKIFOUACT BBHITIOJHEHUE MATEMAaTHIECKUX POy,
HEOOXOJIUMBIX JUISI TIOMY4YEHHS pe3yabTaTOB M MAaTEMAaTHUYECKOTO peIIeHus (Hampumep,
BBINOJIHATh JICHCTBHUS C aireOpaMyecKUMH BBIPRKCHUSMH W YPaBHEHHSMH WJIH JPYTUMHU
MaTEeMATHYECKUMH MOJCIISIMHU, aHAIM3UPOBATh HHPOPMAITUIO HA MAaTEMAaTHYECKHUX JHarpamMmax
u rpadukax, paboTath ¢ TeOMETpUYSCKHUMH (POPMaMH B IIPOCTPAHCTBE, AaHAIM3UPOBATH JIAHHBIC).
Paboratek ¢ MOAEIBIO, BBISBISTH 3aKOHOMEPHOCTH, ONPEICSISITh CBSI3M MEXIY BEIMYMHAMU U
CO3/1aBaTh MaTEMAaTUYCCKHE apryMEHTHI (CM. 3aanue «Cado6HUKY).

HNurepnperupoBars (interpreting mathematics) BKJIIOYaeT CIOCOOHOCTH Pa3MBILIUISATh
HAJI MaTEMaTHYECKHM DPEUICHUEM WM Pe3yJIbTaTaMH, MHTEPIPETUPOBATh W OIICHUBATh HUX B
KOHTEKCTE pEANbHON MpoOsieMbl. DTa NEATETBHOCTh BKJIIOYAET IIEPEBOJ] MAaTEMAaTHYECKOTO
pelieHHsT B KOHTEKCT peallbHOW NpPOOJIEeMbl, OIICHUBAaHHE PEaJbHOCTH MATEMAaTHYECKOTO
pEIIeHHs WM PacCYKICHHUI N0 OTHOIIEHHUIO K KOHTEKCTY MPOOJIEMBI. ITOT MPOIIECC OXBATHIBACT
U MHTEPIPETALUIO, U OICHKY TOJIYYCHHOTO PEIICHUS WM OINPEIEICHUE TOT0, YTO PE3YJIbTaThl
pa3yMHBI U IMEIOT CMBICIT B paMKax MPeJIOKeHHOHN cutyarnun. [Ipu 3ToM MOXeT moTpedoBaThes
pa3paboTtaTh OOBSICHEHHS HIJIM apryMEHTAIMI0O C YYETOM KOHTEKCTa MpoOJeMbl (CM. 3allaHue
«bvimosvie omxoouvy).

B mpomecce paboTel Hax COCTaBIEHHWEM 3aJaHUN W AHAIM30M OTBETOB YYalllUXCS
pa3pabOTYMKN  KOHIICMIIIMK BBISIBIUIM W CPOPMYITUPOBATH  CeMb  (DYHIaMEHTATbHBIX
MaTeMaTHUYECKUX CIIOCOOHOCTEW, KOTOpble, MO UX MHEHHUIO, JIeKaT B OCHOBE Tpex
MO3HABATEIIBHBIX MPOIECCOB, MIPUHSTHIX B UCCIICIOBAHNH, U SBISIOTCS HEOTHEMJIEMOW YacThIO
MaTeMaTHYecKOW rpamMoTHOcTH: [lepedaua coodbwenuti/ungpopmayuu, Mamemamusayus,
IIpeocmasnenue, Paccyscoenus u apeymenmayus, Paspabomxa cmpameeuu pewienus
npobnemvl, Mcnonv3osanue cumgoibHO20, POPMATbHO2O UNU MEXHUUECKO20 S3bIKA U Onepayuil,
Hcnonv3o6anue Mamemamuyieckux uHCmpymenmos®,

Husxe (Ha pucyHnke 1) mpencrapieHa Mojiedb MaTeMaTHYECKO MPaMOTHOCTH, IPHHATAS
B uccienoBanuu 2012 r.

3 OECD (2013), PISA 2012 Assessment and Analytical Framework: Mathematics, Reading, Science, Problem
Solving and Financial Literacy, OECD Publishing. p. 28-29

* OECD (2013), PISA 2012 Assessment and Analytical Framework: Mathematics, Reading, Science, Problem
Solving and Financial Literacy, OECD Publishing. p. 32

S OECD (2013), PISA 2012 Assessment and Analytical Framework: Mathematics, Reading, Science, Problem
Solving and Financial Literacy, OECD Publishing. p. 26



Mopens MaTeMaTH4YeCKOH I'PAMOTHOCTH, peain30BaHHas B ncciaenosanun PISA-2012

IIpo6;1eMa B KOHTEKCTE peaibHOr0 MHPA

Oonacmu mamemamuueckozo cooepycanusa: KomnudectBo, HeompeneneHHOCTh U
naHHble, MI3MeHeHune u 3aBucuMocTH, [IpocTpancTBo u popma

Konumexcmuuvie kamezopuu peanvnozo mupa: JlunadnoctHele, OOIIECTBEHHBIE,
[Ipodeccuonanpusie, Hayansie

MaTteMaTH4ecKkoe MbIIIJIEHHE U el CTBHE

Mamemamuueckue noHamusA, 3HAHUA U YMEHUA

DynoamenmanvHole Mamemamuueckue cnocodonocmu: Coo0miats;
[IpencraBnsate; PaspabatsiBath crparteruu; MartemarusupoBats; Paccyxnate u
apryMeHTHUpOBaTh; Mcronb30BaTh CUMBOJIBHBIN, (POPMAbHBIN, TEXHUYECKHI S3bIK
u onepanuu; Mcnosib30BaTh MaTEMATHYECKUE HHCTPYMEHTHI

Koenumuenwie npoyeccor: Gopmynuponars, [Ipumensats, IuTepnpeTupoBarhb
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Puc. 1.

Ha »st0if Monenu mnpencTaBieHbl OCHOBHBIE KOHCTPYKTHI B KOHIIETIIIMU OLEHKU
MaTEMaTUYECKON IPaMOTHOCTU U CBSI3M MEXIy HUMH B uccienoBanuu PISA-2012, npunsaTsie
BCEMHU CTpaHaMM-y4acTHULIAMHU JaHHOTO uccienoBanus. CoaepkuMoe caMoil OOJBIION paMKu
MOKa3bIBAET, YTO MaTeMaTHYECKasi IPAMOTHOCTb OLIEHMBAETCS B KOHTEKCTE MPOOJIEMBI, KOTOpast
BO3HUMKAeT B pearbHOM Mupe. CoAepKUMOE CpeaHEeHd paMKH OCBEHIAeT MPUPOAY
MaTeMaTHYECKOr0 MBIIIJICHUS U JIeHCTBUSA, KOTOPOE MOXET OBbITh MCHOJIB30BAHO JJISI PELICHUS
npobiembl. CoaepKuMoe BHYTpPEHHEH paMKH OINHUCBIBAET MPOLECChl, KOTOpbIE YENOBEK,
pewmaromuii  mpobieMy, HCHONb3yeT A KOHCTpYUpoBaHHs perieHus. [lonxozsl, KOTOpbIe
UCIIOJIB3YIOTCSl B KOHIIETILIMK OLIEHKH MaTeMaTHYeCKOM IpaMOTHOCTH, OTpa)kaloT BCE TIJIaBHBIE
KOMITOHEHTHI OIIPE/IECTICHHUSI.

HccnenoBanne OTIMYAIOT TPU AaKIEHTa MpPH OIEHKE MaTeMaTH4YeCKOW MOJIrOTOBKU
y4dalmxcs:

— COOTBETCTBHUE MOATOTOBKU HYKJIaM YYaIllUXCs B IOBCETHEBHOM JKU3HU;



— KOHTEKCT, B paMKaX KOTOPOTO MpEeUIOKEeHa podiieMa, TOKEH ObITh JCHCTBUTEIHLHO
JKU3HEHHBIM, @ HE BBIIYMAaHHBIM WJIU IPUTSIHYTHIM 32 YIIIH;

— «XOJHCTHYECKOE», a He (pparMeHTapHOe MPUMEHEHNE MAaTEeMAaTHUKH, 3TO O3HAYAET, YTO
TpeOyeTcs OCYyIIEeCTBUTh BeCh MpOIECC OT TOHHMaHus MpoOJeMbl 0  ee
(dbopMyITUPOBaHUS, PEIICHHUS M COOOIICHHUS PE3yNIbTaTa, a He MPOCTO YMEHHUE BBIIIOJIHUTH
4yacTh 3TOrO Ipoliecca (HampuMep, PeUIuTh JAaHHOE TPUTOHOMETPUYECKOE ypaBHEHUE,
YIIPOCTUTH JJAHHOE alreOpandecKkoe BHIPAKECHUE).

Konmexcmul

enp wuccnenoBanusi PISA — oOneHUTh TOTOBHOCTH YyYalllUXCS K MPUMEHEHHUIO
MaTEeMATHKU B TOBCEAHCBHOW JKM3HHU — TMpHBElIa K HEOOXOAMMOCTH pPa3pabOTKH 0coOOro
WHCTPYMEHTapHUs. Y4UalluMcsl IPeaiaraloTCs He TUITMYHBbIC YYeOHbBIE 3aa4M, XapaKTepHbIE IS
TPAJIUIIMOHHBIX MOHUTOPUHTOBBIX HCCJICIOBAHUN MaTEMAaTHYECKON MOJrOTOBKH, a OJIM3KHE K
peabHBIM TPOOJIEMHBIC CUTYAIlUH, MPEICTABIECHHBIE B HEKOTOPOM KOHTEKCTE M pa3peliacmbie
JIOCTYIIHBIMU Y4YaIlleMYCsl CPEJCTBaMH MaTeMaTUuku. Kowmexcm 3a0anus — 3TO OCOOCHHOCTH U
9JIEMEHTBHl OKpYXaromiei oOCTaHOBKHM, MPEJCTaBICHHbIE B 3aJaHUM B paMKaX OMUCAaHHOU
CUTyalluu. DTHU CUTYallUH CBSI3aHBI C Pa3HOOOPA3HBIMH ACIIEKTAMH OKPYXKAIOMIEH >KH3HU U
TpeOyIOT /Ul CBOETO pelieHus OOJbIIel UM MeHblIel MmaTemaru3zanuu. B uccnenosanuu PISA
B OCHOBHOM OIIMCBIBAIOTCSI CHUTYallUM U3 OKPY’KAIOIIEr0 MUpa, Haubosiee OJIM3KUE K JIMYHOMY
MUPY YYallUXCsl U BBI3bIBAIOIME Y HUX HUHTepec. Tak, Hanbosnee OIU3KON YaCThIO PEalbHOTO
MHUpa SBIISCTCS JIMYHAS KU3Hb YYAIIMXCS W IIKOJbHAs KM3HB, 3aTEM MPOPECCHOHATBHAS
eITEIbHOCTb, MOBCEIHEBHAS JKM3HL MECTHOIO OOIIECTBa M BCero 4enoBeuecTBa. Hamboiee
OT/IAJICHHBIMU SIBJISIFOTCSI CUTYalluH, CBSI3aHHBIC C HayKoW. Takum 0oOpa3om, MpU COCTaBICHUU
3aJlaHAMN UCIIOJIb3YIOTCS 4 KaTeropuu KOHTEKCTOB: AUYHASA IHCU3HD,
obpazosanue/npogheccuoHanbHas — 0essmeibHOCmb,  00WeCMEeHHAsl  JHCU3Hb U HAYYHAS
oessmenbHOCMb.

[IpobGneMbl, KOTOpBIE CTaBATCS B OTUX KOHTEKCTaX, SIBJISIIOTCS YacThIO OIbBITA HWITH
MPAKTUKK YYacTUsl Y4YalllUXCsl B pealbHOM OKpyXkaromiei aelictButenbHocTU. [lomoOHbIE
npoOJeMbl MOXXHO TPOTHMBOIOCTABUTH 3aJaHUSAM, XAPAKTEPHBIM ISl IIKOJBHBIX YYECOHHKOB
MaTE€MaTUKH, IJI€ TJIaBHOW LEJbI0 SIBISETCA, CKOpEE, MOMPAKTUKOBATHCS B MATEMAaTUKE, YEM
WCIIOJIB30BaTh €€ I PEeUIeHUs peajbHON MpoOJeMbl. JTa TMOMIMHHOCTH B HUCIOJIB30BAHUU
MaTE€MaTUKU — TJIABHBIA aCleKT IUIaHUPOBAaHMS W aHanu3a 3agaHuil B PISA, kotopsiii TecHO
CBSI3aH C OTIPEEICHUEM MAMeMamu4eckol epamomHoOCmu.

KOHTEKCTBI, KOTOPbIE OTHECEHBI K JIMYHBIM, OOBIYHO CBS3aHBI C ITOBCCAHEBHOM JITUYHOI
JKU3HBIO yvamierocsi (Mpu OOIICHWUU C JPY3bSAMH, 3aHSITHSIX CIHOPTOM, MOKYIMKAMH, OTIIBIXOM,
MOBCE/IHEBHBIM OBITOM), €T0 CEMbH, €T0 JApYy3eil U CBepCTHUKOB. ONMUCAHHBIE B HUX CUTYyallUud
MOTYT OBITh CBSI3aHBI C TIOBCEJHEBHBIMHU JEJIaMH: TOKYIKH, MPUTOTOBJICHUE IHUIIU, WTPHI,
310POBBE U JIp.

[IpobGnemMbl, KOTOpBIE TpeIaraloTcsi B IpodeccCHOHATBHBIX KOHTEKCTaX, CBS3aHBI CO
HIKOJIBHOM U3HBIO WJIM TPYIAOBOM JesATENbHOCTbIO. OHU BKIIIOYAIOT TaKUE JEUCTBHS, Kak
W3MEPEHHs, TOJICYEThI CTOMMOCTH, 3aKa3 MaTepUajoB i CTPOUTENIbCTBA (HAIpHUMED,
MOCTPOUTH KHUKHBIE MOJKHU B IIKOJILHOM KaOWHETe MAaTEMAaTHKH), OTJIaTa CYETOB, BBIIOJIHEHUE
HEKOTOpOU paboThl (cM. 3amanus « Cadosnuky,; « Ckopocmv nadenus kaneivy, sonpocwl 1, 3).

OO0I1IeCTBEHHBIC KOHTEKCTHI CBS3aHBI C YXKU3HBIO 00IIecTBa (MECTHOIO, HAIMOHAIBHOTO
uiau Bcero mupa). CuTyanuu, CBS3aHHBIE C YKU3HBIO MECTHOTO OOIIECTBA, KacaroTcs MpobieM,
BO3ZHUKAIOIIUX B ONMMKAWMIIEM OKPYXEHHUU ydaniuxcs (Hampumep, OOMEH BalfOTHI, JEHEKHbBIE
BKJIaJIBI B MECTHOM OaHke). CuTyanuu, BO3HUKAIONINE B O0Jiee MMPOKOM OOIIECTBE, MOTYT OBITh
choKycHpOBaHBl HAa BOMPOCAX, OTHOCAIIUXCS K CHUCTEMaM U pe3yJibTaTaM TOJIOCOBAaHUS
(HampuMmep, MPOTHO3 MTOrOB BHIOOPOB MpE3UJIEHTa CTPaHbl), TPAHCIOPTY, PEUICHUSIM
MIPABUTENLCTBA, IEMOTpadUIECKIM BOIIPOCaM, HAIIMOHATBHON CTATUCTUKE U YKOHOMUKE.

KOHTEKCTBI, OTHECEHHBIE K HAYYHBIM, OOBIYHO CBSI3aHBI C TPUMEHEHUEM MaTeMaTHKH K
HAayKe WU TEXHOJIOTHH, SBJICHHUSIM (PH3UYECKOro Mupa (HampuMmep, Ha OCHOBE HMEIOIIMXCS




CTATHCTUYECKUX JAHHBIX TpeOyeTcs caenarh MPOTHO3 OTHOCHUTEIBHO  HACTYILICHUS
3eMJIeTpsiceHui). B HHMX MOryT CTaBHTBCS TNPOOJEMBbI IMOTOJbI WM KIMMaTa, 3KOJOTHU
MEIMIMHBI, KOCMOCA, TeHETUKU. B HUX MOTyT OBITH MPEACTABICHBI TEOPETUYCCKUE BOIPOCHI
(HarmpuMmep, aHAIHU3 TOJOBO3PACTHBIX MTUPAMHU/] HACSIICHHUS ) MM YUCTO MaTEeMaTHYECKHE 3a/1a4H,
HE CBS3aHHBIC HEMOCPEACTBEHHO C PEAbHOW KU3HBIO (HampuMep, €CId JaHbl JJIMHBI JBYX
CTOPOH TPEYrojibHUKA, TO YeMy MOXET OBbITh paBHa JJIMHA TPEThEH CTOPOHBI) (CM. 3aJlaHuUs
«bvimosvie omxoowly, «Bpawarowascs 0seepvy, eonpocvl 1, 2, 3; «llapycnvie rxopabauy,
sonpocwl 1, 2, 3).

Coodepoicamenvhbie 001acmu OYeHKU MAmMemMamuyeckol 2pamomHocmy

B wuccrnenoBaHuM B OCHOBY OpraHM3AIMH CTPYKTYPhl MAaT€MaTUYECKOTO COJACPIKAHMS,
KOTOpPBIM JIOJDKEH 00JaJaTh TPaMOTHBIM YENIOBEK [UIsl PEIIeHHs Pa3HOOOpa3HbIX MpoOseM,
MOJIOKEH OCOOBIM TOAX0A. DTOT MOJXOMA OTIMYASTCS OT MOJIXO0Ja, XapaKTEPHOTO IS IeNen
o0ydeHHs MaTeMaTHKe U IIKOJbHBIX MPOrpaMM — CTPYKTYpPUPOBAaHHE IO COJIEPKaTeIbHBIM
JUHUSM M MAaTeMaTHYeCKUM TeMaM. B  WCCIIeZJOBaHMH MaTeMaTH4eCKOe COJIepiKaHue
pacnpezieNieHO MO YEThIPEM KaTeropHusiM: nPpOCMpPancmeo u gopma, uzmeHeHue u 3a8UCUMOCU,
KOIUYeCcmaeo, HeonpeoeleHHOCMb U OaHHble, KOTOPhIE OXBAaThIBAIOT OCHOBHBIC THUIIBI MPOOJIEM,
BO3HUKAIOIIUX TPU B3aUMOJCUCTBUSAX C IMOBCEIHEBHBIMH sIBICHUAMU. HazBaHue Kaxkiaou u3
ITHX KaTeropuil oTpakaeT 0000maronyw mieko (GeHOMEHOIOTHIECKYI0 KaTeTOPHIO), KOTOpas B
o0IIeM BUI€ XapaKTepu3yeT creluu(UuKy colepikaHus 3alaHui, OTHOCSIIUXCS K 3TOM o0nacTu.
B coBokymHOCTH 3TH 00OONIAIOIINME WICH OXBATBHIBAIOT KPYI' MATEMaTHYECKHUX TEM, KOTOPBIC
M3YYal0T y4allie B IIKOJIBHOM Kypce MaTeMaTHKd. VIMEeHHO Hu3 TeMaTuKH CoOJep:KaHus,
OXBaTHIBAEMOT'O0 JATHUMH HJIEIMH, H3BJICKAIOTCS COOTBETCTBYIOIIME BOIPOCHI COJCPIKAHUS,
UCIIOJNIb3YEMbIE JIsl PEIICHUsI TOCTABICHHOU MPOOIIEMBI:

— Usmenenue u 3asucumocmu — 3aJaHusi, CBSI3aHHBIE C MATEMAaTHYECKUM OMHCAaHUEM
3aBHCHUMOCTH MEXJy IIE€peMEHHBIMH B pa3jM4YHBIX Ipoleccax, T.e. C alredpanyecKum
MaTepuaioM (cM. 3ananus «lloezoka na mawuney, eonpocwl 1, 3);

— Ilpocmpancmeo u ¢popma — 3aaaHus, OTHOCSIINECS K MPOCTPAHCTBEHHBIM U MIJIOCKHM
reoMeTpuuecKkuM (opMaM W OTHOIICHHUSM, T.€. K TEOMETPUUYECKOMY MaTepuaity (CM. 3a/JaHue
«Caodo6nuxy);

— Konuuecmso — 3amanHwvisi, CBS3aHHBIC C YHUCIAMH W OTHONICHUSMH MEXIYy HHMH, B
mporpaMMax 1o MaTeMaTHuKe STOT MaTepHal Yalle BCEro OTHOCUTCS K Kypcy apu(pMeTuk;

— Heonpeoenennocms u Oanuvie — 0ONACTh OXBAaTHIBAET BEPOSITHOCTHBIE U
CTAaTHCTUYECKUE SIBIICHUS U 3aBUCHUMOCTH, KOTOPBIC SBISIOTCS MPEIMETOM HM3y4EHHS pa3iesioB
CTATUCTUKH U BEPOSTHOCTH (CM. 3a1aHuE « bbimogvle omxoobly).

B uccrnenoBaHuy moauepKUBAETCs, YTO B COBOKYIMHOCTH STH YETHIPE COJAEpKaTeIbHbIC
00J1aCTH TIOKPBIBAIOT JMANA30H MAaTEMATUUYE€CKUX 3HAHUHN, HEOOXOUMBIX |5-T€THUM ydariumcs
B KAauyecTBE OCHOBBI ISl KM3HU W JUIsI JaNbHEHINEro paclUpeHuss WX MaTeMaTUYecKOTo
Kkpyro3opa. Cienyer OTMETHTh, UYTO COACPKAHWE 3aJaHUM, TIPEIaracMbIX B TECTaX, CBA3aHO C
MaTepuaIoM TPAIUIIMOHHBIX Pa3/IeOB WM TeM, COCTABIISIFOIIMX OCHOBY MPOTpamMM OOYy4EeHHUS B
OOJBIIMHCTBE CTpaH MHpa, B TOM uucie U B Poccun: umcna, anreOpa, QyHKIUH, T€OMETpHS,
BEPOSATHOCTh, CTATUCTHKA, JUCKPETHAsE MaTeMaTHKa (K Hell OTHECEHbl KOMOMHATOPHEIE 33a4u U
33J]JaHUsl Ha TIOMCK 3aKOHOMEPHOCTH B Tapax YHCEJ, B YHCJIOBBIX ITOCIIECIOBATEILHOCTIX W
MOCIIE0BATEIHHOCTAX TE€OMETPHUECKUX QUTYD).

[To cpaBHeHUMIO C OoJjiee TPAJAMIIMOHHBIM TEMATHUYECKUM IOJIXOJOM KOHIICHTPAIUS
COJIep’KaHUsl TIPOBEPKU BOKPYT YETBIPEX COJEpKATENbHBIX obnacTeil (oOoOImarommx wuaein)
MO3BOJIIET OO0JIee IMMPOKO OXapaKTePU30BaTh PE3yIbTAThI, IIOKA3aHHBIC YYAITUMUCS, C TIO3HIIHNA
OBJIAJICHUS UJCSIMH, TECHO CBS3aHHBIMH C OCOOEHHOCTSMH (CYIIHOCTHIO) pealdbHBIX SBICHUI
OKPYKAOIIEr0 MUpa. YPOBEHb OBJIAJICHHUS dTUMH HACSIMH TO3BOJIIET OoJjiee ajpecHO OIICHHUTH
BO3MOXXHOCTH Y4YaIlllUXCS B HUCIHOJB30BAaHUU TMOJNYUYEHHBIX 3HAHUW B TOBCEAHEBHOW KU3HU
(JTMYHOM M OOIIECTBEHHOH ), YTO U SABJISICTCS 1IeNIbIO UccenoBanus PISA.




7

H3menenue u 3aeucumocmu. ECTECTBEHHBI M BOOOpa)XaeMblii MHp JIEMOHCTPUPYET
MHOT'O BPEMEHHBIX U MOCTOSIHHBIX 3aBUCUMOCTEH MEX]y 00beKTaMHU U OOCTOSITENILCTBAMHU, TJIe
U3MEHEHHS TPOMCXOJAT BHYTPH CHUCTEMBI B3aWMOCBS3aHHBIX OOBEKTOB MM OOBEKTHI BIIUSIOT
Ipyr Ha Jipyra. B aTux ycnoBusx tpeOyercs pacno3HaTh GyHIaMEHTAIbHbIE THUIIBI U3MEHEHUN U
UCTIOJIb30BaTh aJICKBAaTHBIE MAaTeMaTHYECKHME MOJENM JJsl ONHMCAaHUs U  IpelCKa3aHus
U3MEHEHHs. MareMaTuyeckd 5TO O3HAyaeT MOJEIMPOBAHUE W3MEHEHUS C TOMOIIbIO
COOTBETCTBYIOIIMX (YHKINH, ypaBHEHUN, HEPABEHCTB, a TAKXKe pa3paboTKy, HHTEPIPETAIHIO U
NEpPeBOJ] MEXIy CHUMBOJIBHOW, TaOMM4HONM u rpaduueckoil ¢opMamMu MpeacTaBlICHUS
3aBUcUMOCTed (cM. 3amanust «Ckopocms nadenus kaneivy, eonpocvl 1, 3; «lloe3oka Ha
Mawuney, sonpocwl 1, 3).

IlIpocmpancmeo u ¢popma. Ita 0051acTh OXBATHIBACT IIUPOKOE PazHOOOpa3ue SBICHUM,
KOTOpBIE OKPYXAlOT HAaC B BUJUMOM MHUpPE: PACIIOJIIOKEHHE U OpUEHTAIlMs, IpEICTaBICHUE U
cBOMCcTBa 00BEKTOB. ['eoMeTpusi ciayxar TIJIaBHOW OCHOBOW, MPHUBJIEKas MPOCTPAHCTBEHHOE
BoOOpakeHue, u3MepeHuss u anredpy. LleHTpanbHbIMH SBISIOTCS (HOPMYINBI  U3MEPEHUS
TEOMETPUYECKUX BEIMYMH. YYalIMMCS MPHUXOJUTCS BBIIOJIHATh TaKWe JCHCTBUS, Kak
MOHMMAaHUE TIEePCIEeKTUBBl PHUCYHKA, CO3JlaHWE U YTeHHe KapT, TpaHchopmarus dopm,
UHTEpIpeTanus TPEXMEPHBIX H300pakeHUH, moctpoerne ¢uryp (cMm. 3amanus «CadoHUK»,
«Ilapycuvie kopabauy, sonpoc 2; « Bpawarowascs 08epvy, sonpocst 1, 2).

Konuuecmeo. Ilonstne KoJIMuYecTBa SBISIETCS CaMbIM  PAclpOCTPAHEHHBIM U
CYIIECTBEHHBIM aCMEKTOM TPU PACCMOTPEHUU SIBICHUI M OOBEKTOB, C KOTOPBIM MPUXOAMUTCS
UMETh JEeJ0 B OKpyXkarmomeM Hac wmupe. Ha xomumuecTBax 0a3MpyroTCs BBIPOKEHHE B
KOJIMUECTBEHHOW (opMe CBOMCTB OOBEKTOB, 3aKOHOMEPHOCTEH, CHUTyallMii W BEJIMYUH,
NOHMMAaHHUE PA3JIMYHBIX TPEACTABICHUN OJTHUX KOJMYECTBEHHBIX ()OpM, HHTEpIpeTanus u
aprymentupoBanre. HeoOXoIuMOCTh MMETh €0 C KOJUYECTBEHHBIMH IMPEACTABICHUSMU B
MHUpe TpeOyeT MOHNMaHus U3MEPEHUH, cueTa, BEIMYHNH, SAUHUI] H3MEPEHHUS, YACIOBBIX TPEH/IO0B
U 3aKkoHoMepHocTedl. CyIIeCTBEHHYI0 YacTh MaTeMaTH4YecKoll TpaMOTHOCTH B o0jacTu
«KonmuecTBo» COCTaBISIOT ACTMEKTHl KOJUYECTBEHHBIX PACCYKICHUH, KOTOPHIE CBSI3aHBI CO
CMBICJIOM YHCJa, Ppa3NTUYHBIMU TMPEACTABICHUSIMHU YHCEN, U3SIIECTBOM BBIYUCICHHUI,
BBIYUCIICHUSIMA B YM€E, OIICHKOW Pa3yMHOCTH Pe3yNbTaToB (cM. 3amanusi «llapycuvie kopabauy,
sonpoc 1; «Bpawarowasncsa 0eepvy, sonpoc 3).

UuncnoBoe BBIpOKEHHE — OCHOBHOW METOJ| JJISi ONHCAaHUS M W3MEPEeHHs MHOXECTBa
CBOWCTB pa3NUYHBIX 00BEKTOB Mupa. OH obecnednBaeT BO3MOXXHOCTh MOJIEIMPOBAHUS
CUTyallMid, W3Yy4YEeHUS M3MEHEHUH W 3aBUCHMOCTEH [UIS OINWCAaHWS W MAaHUIYJIHMPOBAHUS
MPOCTpaHCTBA U (POpM, AJIsi OpraHU3alUK U UHTEPIIPETAIIMM JAHHBIX, IJIS U3MEPEHUS U OIICHKH
HEOIpeIeIeHHOCTH. Maremarndeckas TPaMOTHOCTh B oOmacti «KoiaumuecTBo» BKIIIOYAET
MPUMEHEHUE 3HAHUS YUCEI U OTNepalliii C HUMU B Pa3HOOOPA3HBIX CUTYAIUSIX, IPEICTaBICHHBIX
B paMKax BCEX KaTErOpHil coep KaTeaIbHOU 00JacTH.

Heonpeoenennocms u oOannvlte. B Hayke, TEXHOJOTMM M TOBCEIHEBHOHM KHU3HU
HEOIPEeICHHOCTh  SIBJIACTCS  HempenokHbiM — (paktom. OHa xapakTepHa JUIi MHOTHX
NpoOJeMHBIX CUTYAIMii: Hay4HBIX MPOrHO30B, PE3YJIbTATOB OINPOCOB, MPOTHO30B IOTOJIBI,
DKOHOMHYECKHUX  MOJeNeil. AHamu3  HEONpEACJICHHOCTH  BKJIIOYAeT:  paclio3HaBaHHE
HEOIPEeIEHHOCTH, MECTO BapualMM B Mpolecce, MOHMMAaHUE CMBICIa M KOJIMYECTBEHHOTO
BBIDOKEHUS OTOW BapHalWHd, ONpEACICHHE OIMOKM W3MEPEHHUs, ONpeeNiCHHE IIIaHCOB
HACTYIUICHHUsI TOTO HJIM MHOTO coOBITHS. Kpome Toro, mpu paccMOTpeHMH HEONpPEIeNeHHOCTH
TpeOyeTcst (OpMHpOBAaHWE, WHTEPIIPETAllMsl ¥ OIEHKa BBIBOJIOB. lIpencraBieHue W
UHTEpIpeTalys JaHHBIX — KJIIOYEBble MOHATHS B 3TOM oOmactu (cM. 3amaHus «bwimosvie
omxo0vly, «IIpodasica my3vikanbuwix Ouckosy, sonpocul 1,3).



Ilepeuensv 3nanul, ymeHull, cnocooHocmell, HeoOX0OUMbIX 0/l YCHEeWH020 DYHKYUOHUPOBAHUS 8
cospemeHHoM obujecmee

B uccnenoBaHusx, KOTOpBIE CTaBAT Mepes co00i 3aqady OLEHKH y4eOHBIX TOCTHKECHUH
y4yalluxcs, TPaAULMOHHYIO JJIi MOHHMTOPMHIOBBIX MCCIEJOBAaHUH B OOJAaCTH OLIEHKU
MOJATOTOBKM yYalIuxcs, pa3paboTka HMHCTPYMEHTApHs OOBIYHO OCYLIECTBISICTCS Ha OCHOBE
COJIepKAaHUs IPOTPaMMBbI 110 MaTeMaTUKe U IPOrPaMMHBIX TPEOOBAaHHUM K IMOATOTOBKE YYalIUXCs
(mpumepoM Takoro wuccienoBanHus ssiserca TIMSS). [lpy sToM ywammmcs B OCHOBHOM
IpeUIaratloTcsi yuyeOHbIe 3aJjauyd Pa3sHOro YpPOBHS CIIOKHOCTH, B OOJIBIIMHCTBE CIIy4yaeB HeE
XapaKTEepHbIE AJI1 TOBCEJHEBHOM MHM3HU YYalUXCs, HO IIO3BOJIAIOLIME IPOBEPUTH YMEHHUE
IPUMEHATh U3YYEHHbIE 3HAHUS B CTAHAAPTHBIX WM HECTAaHJAPTHBIX yuyeOHbIX curyauusx. [lpu
paspabotke uccienoBanusi PISA wucmonb3oBan apyroil moaxon — OBUI MOATOTOBJIEH OTYET
9KCHEPTOB OTHOCHUTENIBHO TOrO, KakHWe 3a/aud, BO3HUKAIOUIME B IOBCEAHEBHOM KM3HH,
OPUXOIMUTCS pa3peuiarb CpPeACTBAMH MaTeMaTHKH, M 3aTeM ObUIM OmNpeleNieHbl MMEHHO Te
MaTeMaTHYeCKUEe 3HAHUSA M YMEHHs, KOTOpble TpeOYIOTCS Ui peIIeHUs IOJ0OHBIX 3ajad.
O4eBHIHO, YTO 3TU 3HAHUS HE JOJDKHBI ObUIM BBIXOJAWUTH 332 paMKM HIKOJIBHBIX Iporpamm. B To
e BpeMsl He CTaBWJIacCh 11eJIb IPOBEPUTH T€ 3HAHUS, KOTOPbIE HE HAXOUIIN SIBHOI'O IPUMEHEHUS
B IIOBCEIHEBHOHN »u3HU. lloaTOMYy HE yAMBHUTENBHO, YTO OOBEM OSTUX 3HAHUM U YMEHUU
0Ka3aJICsl CYIIECTBEHHO YX€ 10 CPAaBHEHUIO C T€M, KOTOpbI (OpMHUpYETCs B IIKOJIBHOM Kypce
MaTeMaTHUKH.

JUis yCHeNIHOrO MOHMMAHHUS M PELICHHMs KOHTEKCTHBIX MpOoOJIeM, MPEUIOKEHHBIX B
tectax wucciuenoBanus PISA, tpeOyercss Bianerb psAaoM MaTeMaTHYECKUX TMOHSTHM,
nporenypamy, (pakraMd U UHCTPYMEHTaMHU Ha OIPE/IEJICHHOM YPOBHE MOHUMAaHUS U INIyOUHBI
YCBOEHUS. DTOT OTOOp OBUI clejlaH Ha OCHOBE aHaju3a CTaHAAapTOB IO Maremaruke 11
pa3BUTHIX CTpaH MMpa, B YMCJIE KOTOPBIX OBLIM CTpaHbl, MOKa3aBlIue B uccienoBanusx PISA
camble BBICOKHME pE3yJbTaTbl. YUYHUTHIBAJIOCh, KAKU€ 3HAHUS 3TU CTPAHbl CUMUTAIM PEAIBHO
JOCTH>KUMBIMU M HEOOXOIMMBIMU JUIsl 00ecrieueHUs] BO3MOXKHOCTH YYalllMXCsl HayaTh paboTaTh
WIM TTOCTYIUTh B MHCTUTYTHI JJIS1 IOJy4€HUs BhICILIEro o0Opa3oBaHMsl, a TakkKe 00ecreunBaroT JIn
3TH 3HAHUS BO3MOXHOCTH 15-I€THUM ydaruMcsi ObITh KOHCTPYKTHBHBIMH, 3aMHTEPECOBAHHBIMU
Y Pa3MBILIUIAIOMIMMY YWIEHAMH COBPEMEHHOI'O O0OLIECTBa.

Hwuxe nmpuBoaUTCS COCTaBICHHBIN pa3pabOoTUNKaMU KOHIETIIIUYA UCCIIEOBAHUS ITepEeYCHb
MaTeMaTHYeCKUX TEM, BIaJeHHE KOTOPHIMH HEOOXOJWMO /Jisi YCIENIHOTO BBINOJIHEHUS
TECTOBBIX 3ajanuii B ucciaemoBanuu PISA-2012°. Oum me sBhsiercs HCUYEPIIBIBAKOIINM, HO
MO3BOJISIET COCTABUThH MPEACTABICHUE O TEMATUKE MAaTEMaTHUYECKOTO COAEPKAHMS, MPEIMETHBIX
3HAHUSAX U YMEHUSX.

[IpenMeTHBIEC 3HAHUS, YMEHUS

@ynxyuu.: TloHsATHE (QYHKIMHM, NMPUYEM OCHOBHOE BHHMMAHHUE YIENSETCS JUHEHHBIM
(GyHKIUSAM, HO HE CBOJIUTCS TOJIBKO K HUM, UX CBOWCTBA, pa3HOOOpa3HbIE (OPMBI UX OMUCAHUS U
npencraBieHus. OOBIMHO HCIONB3YIOTCA Takue (OpPMBI MpeAcTaBIeHUS (QYHKIMM, Kak
CJIOBECHAs, CUMBOJIbHAS, Ta0IMYHas U rpaduyeckas.

Aneebpauueckue  gvipadicenus:  ClOBeCHas  MHTEpIpeTalsi M ONEpalud  C
anreOpandeckKuMH  BBIPDAKEHUSIMH, paboTa €O 3HAUEHUSMU IEPEMEHHBIX, CHUMBOJIAMHU,
MO/ICTAHOBKA 3HAYEHHUI NIEPEMEHHBIX U BBIUMCIICHUE 3HAUYEHUS BBIPAXKCHHUS.

Ypaeuenus u nepasencmea: JIuHeliHble ypaBHEHUS, CUCTEMbI JIMHEWHBIX YPABHEHHUN U
HEPABEHCTBA, MPOCThIE KBAJpPAaTHBIE YPAaBHEHHs, aHAIUTUUECKUE U HEAHATMTUYECKHE METObI
pelieHus (HampuMep, METoJT «I1pod U OLUIHO0K).

Cucmema koopounam: llpenctaBieHHUe M ONHMCAHUE JAHHBIX, WX PACIIOJIOXKEHUS U
3aBUCUMOCTEM.

8 OECD (2013), PISA 2012 Assessment and Analytical Framework: Mathematics, Reading, Science, Problem
Solving and Financial Literacy, OECD Publishing. p. 35-36
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OmHuowlenus 6 pamKax 2eomempuyecko20 00beKma u cpeou 2e0Mempuieckux o0veKmos
6 O08ymepHoM U mpéxmepHom npocmpancmee: (CTaTUYeCcKUE OTHOUICHHS Takue, Kak
anreOpandecKkue CBSI3M Mexay dieMeHTamu ¢uryp (Hampumep, Teopema Iludaropa,
ONpEeNAoNIas OTHOLICHUE MEeXAY [UIMHAMH CTOPOH HPSIMOYTOJbHOIO TPEYroJbHUKA,
COOTHOIIEHUS MEXKy CTOPOHAMH TPEYrOJbHUKA), OTHOCUTEIBHOE PACHOJIOXKEHHUE, PABEHCTBO U
nonobue, AMHAMUYECKHWE 3aBUCHMOCTH, BKIIIOYash ABW)KEHHUS OOBEKTOB Ha IUIOCKOCTH U B
NPOCTPAHCTBE, a TaKXKE COOTHOWICHHS MEXIY JIBYMEPHBIMH M TPEXMEPHBIMU OOBEKTaMH.
CooTHOIIEHUS MEXKIY YIJIaMU npu 08YX NapaiienibHblX npamulx u cexyweu. Gopmynsl miomanm
TPEyrojibHUKA, MEPUMETpa M IUIOUIATU NPSIMOYTOJIbHUKA. [Ipocmpancmeennvie ueypvl u ux
ce0UCMEa (NPAMOY20NbHbLL napaiieienuned, cghepa, KOHYC, YUIUHOP), (OpMYTbl 8bIYUCTIEHUS
niowaoet N08epXHOCmu u 0o6vema.

Usmepenus: KonmudyecTBeHHass XapaKTEPUCTHKA CBOWCTB (UTYp M OOBEKTOB, MEXIY
durypamu 1 0O0bEKTaMH, BEIMYMHBI YIJIOB, PACCTOSHUMN, JJIUHBI, MEPUMETPA, OKPYKHOCTH,
[UIoIIaan U 00beEMa.

Yucna u eounuywvr uzmepenus: lIOHSATHE O 4YHCIE, TPEACTABICHUE YHCENT M CHCTEM
CUMCIICHUS, CBOWCTBA LEJIBIX M PAlMOHAIBHBIX YHCEJ, MEepBOHAYAIbHBIC IMPEACTaBICHUS 00
UPpAlMOHATBHBIX YHCIaX. 3HAUCHHUS W CIWHUIBI M3MEPEHHS TaKUX BEIMYMH, KaK BpeMs,
JIEHbI'H, Macca, TeMIlepaTypa, pacCTosiHUE, IUIONIa/lb, 00BEM, a TaKKe MPOU3BOJHBIX BEITUYHMH
(HampuMep, CKOPOCTH - KM/4) ¥ HX YUCIIEHHOE BBIPAKEHHE.

Apugpmemuueckue u anrceopauyeckue onepayuu: CMBICI W CBOICTBa 3TUX ONepanuil u
NPUHATBHIX COTJIAICHUN (HAampHUMep, 3aKOHOB), BKIJIIOYAs BO3BEJICHHE YHCENT B HATYPaJIbHYIO
CTENEHb U U3BJICYCHHE MPOCTHIX KBAIPATHBIX KOPHEH.

IIpoyenmoi, omuowtenus u nponopyuu: BplUNCIeHWE WX BEIMYUHBI, TNPUMEHEHUE
MPOMOPLUI U MPSMO MPONOPLHOHAIBHBIX OTHOIICHU I PEeIIeHUs: Ipooiem.

Oyenxa: OTBeyarolMe IOCTABJICHHOW LENM MNPUOJIMKEHHbIE 3HAUYEHUS BEIMYHUH U
YHCIIOBBIX BBIPQXKCHUM, BKIIFOUAsl 3HAYNMBbIE ITU(PHI U OKPYTIICHHE.

Ipunyunsvr noocuémos: IlpocTbie coueTaHMs W TEPECTAHOBKH (B pacdeTre Ha Crocod
nepebopa BapuaHTOB).

Habop oannvix, npeocmasnenue u unmepnpemayus: [lpupoa, mpoucxoxaeHne, HabopbI
pa3sHOOOpa3HbIX JaHHBIX, Pa3IMYHbIE CIIOCOOBI UX MPEICTaBICHUS U HHTEPIPETALINH.

Hzmenuueocmv Oammnvix u eé onucanue: Takue TIOHATHS, KaK HM3MEHYHBOCTD,
pacripefielieHue, IEHTpajlbHas TeHJEHLUUs Habopa JaHHBIX, CHOCOOBI ONUCAaHHUS U
WHTEPIPETAINN ITUX JAHHBIX B KOJMYECTBEHHBIX BBIPAKCHHSIX.

Buvibopku u cocmasnenue evibopok: IloHsiTHE BBIOOPKM M BbIOOpa U3 COBOKYIMHOCTEH
JTAHHBIX, BKJIFOYAs IIPOCTHIE BBIBOJIBI HA OCHOBE CBOMCTB BBIOOPOK.

Cnyuaninocmo u eeposimuocms: [1oHATHE CTydallHOTO COOBITHS, CITy4ailHOE U3MEHEHHUE U
€ro TpE/CTaBICHUE, 4YacTOTa W BEPOSTHOCTh COOBITHI, OCHOBHBIE AaCIEKTHI IOHSTHUS
BEPOSITHOCTH.

MeranpeameTHble YMEHUs
TecTtoBble 3amaHns O MareMaTtuke B uccneaoBaHuu PISA mpemmararorcs ydammmcs B
KOHTEeKCTHOW ¢opme. K Kaxaomy 3amaHuI0 JaeTcs ONHMCAaHHE HEKOTOPOW CHUTyallud H
npeiaraeTcss oT 1 10 3 BONPOCOB, B KOTOPHIX CTaBATCS MPOOJIEMbI, KOTOPbIE HAJ0 PELIUTh,
NOJIb3yACh UH(pOpMAIHEH, TPEVI0KEHHON B OMMCAHUK CUTYalluu U B caMoM Bonpoce. [Toatomy
YCIELIHOCTh BBIMOJHEHUS] 3THUX 33/JaHUN CYHIECTBEHHO 3aBHCUT HE TOJIBKO OT IMPEAMETHBIX
3HAaHUH, HO U OT OBJIAJICHUS YYAIIUMUCS CTPATEIUIMU CMBICIOBOTO YTEHUS U YMEHHUs paboTarh
¢ TekctoM. K HUM cnefyer OTHECTH, HallpUMep, TaKHe BUABI JEATEIbHOCTH:
— pemath yueOHO-TIO3HABaTeJIbHbIE M Y4eOHO-IPAaKTUYECKHE 3ajaud, TpeOyromue
MOJIHOTO U KPUTUYECKOTO TOHUMAHHUS TEKCTA;
— YIEpKUBATh yCIOBHS 3aaHUS B IPOLIECCE PELICHMUS;
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— CaMOKOHTPOITb 32 BHITIOJTHEHUEM YCIOBHIA (OTpaHUYCHUI) B ONMCAHUU CUTYaAIlUU MIPU
HAaXOXJEHWU pEIIeHUs W UHTEpHpeTauy TMOJIYyYEeHHOrO pelIeHHs B paMKax
IIPEMJIOKEHHOM CUTYallUH;

— paborarb ¢ nH(pOpMaIME, MPEACTaBICHHON B pa3ndHOi (hopme (TeKcTa, TaOIHUIlhI,

JarpaMMBbl CTOJIOUATON MM KPYTOBOMW, CXEMBbI, pUCYHKA, YepTeka ¢ 0003HaUCHUEM
BUJUMBIX M HEBHUJUMBIX JJIEMEHTOB TI'E€OMETPHUYECKONH (UTYpbl) B KOHTEKCTE
KOHKPETHON MPOOIEMBI.

Kpome Toro, ycrnemHocTs B MPOSIBJIEHUH MAaT€MaTHYECKOW T'PaMOTHOCTH CYILECTBEHHO
3aBUCUT OT OBJAJICHUS I103HABATEJIbHBIMM YHUBEPCAJIbHBIMU JEHCTBUSMH JIOTUYECKOTO U
AITOPUTMUYECKOTO XapakTepa, OOIIMM NPUEMOM pEIIeHUs 3ajad, KOTOPbIE B 3HAYUTENbHOI
cTerneHr (POPMHUPYIOTCS MPU U3YUYEHUU MAaTEMATHUKH.

CrnenyeT OTMETHUTb, UTO NMPUBEICHHBIN BBILIE MEPEUYCHb MIPEIMETHBIX 3HAHUM, yMEHUN B
OCHOBHOM HE€ BBIXOJMT 32 PaMKHU TpPeOOBAaHMU K MATEMaTHYECKOW IMOJATOTOBKE BBITYCKHUKOB
OCHOBHOW POCCHICKOW IIKOJBI, mpeacTtaBieHHbIXx B ctangapre 2004 roma u B IlpumepHoit
OCHOBHOH 00pa30BaTeIbHON MporpaMmMe 00pa3oBaTEILHOTO YUPESKIACHHS, KOTOopas pa3paboTaHa
B COOTBETCTBHH C TpeboBaHMsAMH cTaHaapTa 2009 r.’

Xapaxkmep mecmosvix 3adanuti no mamemamuxe. CmpyKmypa 6apuanmos mecmos

3ajaHus 1O MaTeMAaTHKE BKIJIIOYAJIM CJIOBECHOE OINMCAHHME CHUTYyallud, K KOTOPOMY
HEepeAKO IMpuiiarajgach JOMOJHUTENbHAs HHpopManus B GopMme Tabiul, Auarpamm, rpadukos,
PUCYHKOB, CXE€M, a TakXe OJMH WIM 0oJee BOIPOCOB, CBA3AHHBIX C 3TOM cuTyauuel. B psne
BOIIPOCOB JaBaJIOCh JIOTOJIHUTENIbHOE ONHUCaHUe (YCIOBMsI WM KOJIWYECTBEHHBIE JAHHBIC)
CUTyalluH, NPEeUIOKEHHON B Haudaje 3aaaHus. [Ipu 3ToM BO MHOTHX ciyyasx Ajsi OTBETa Ha
HOCJEIYIOIE BOIPOCH HaJ0 OBLIO MCIIOJIb30BaTh HE TOJNBKO JAAHHBIE U3 ONMCAHUS CUTYallUH,
HO M JIaHHbIe, IOJY4YEHHbIE IPU OTBETE Ha NpPEIbIIylIMe BONpPOCH. B 1enom curtyauuu
o0MpaIUCh HACTOJIBKO OJM3KUMHU K PeajbHbIM, HACKOJBKO 3TO OBLJIO BO3MOXKHO, YYUTHIBAs
OTrpaHMYEHHOE BpEMS Ha TECTUPOBAHUE yUalllUXCsl.

IIpu cocraBieHun U O0TOOpPE MaTeMaTHYECKUX 3aJlaHUM, OOecleurBalOIIUX HPOBEPKY
TPEX YCTAHOBJICHHBIX BHJIOB IIO3HABATEJIbHOM [€ATENbHOCTH, NpPEANOuYTeHHE ObUIO OTIaHO
«ripuMeHeHuto»:  «PopmynupoBarb» —  25%  3aganmid, «lIpumenare» —  50%,
«naTepnperupoBath» — 25%. Takoe pacrnpenenenue 3agaHUil TO3BOJHIIO COAlaHCUPOBATH
IPUMEPHO OJIMHAKOBOE BHUMaHHE K JIBYM BHUJIaM JIESTEIBbHOCTH, KOTOPbIE 00ECIIeYNBAIOT CBSI3b
MEXy pealbHbIM MUpOM U MaTemaTukoi («DopmynupoBats» U «HTEpHIpeTHpPOBaATHY), U K
TAaKOMY BUIY JEeSATEIbHOCTH, Kak paboTa ¢ MaTeMarnueckuMu npobaemamu («IIpumenstsy). [1o
4 conepkarelbHBIM 00JIACTAM U MO 4 KaTeropusiM KOHTEKCTa 3aJaHusl ObLIM paclpesesieHbl B
paBHOI Mepe — MPUMEPHO 10 25% Ha Kaxayro 00J1acTh U KaXyI0 KaTErOpHi0 KOHTEKCTA.

B Tectax wucnonp3oBanuch TpU THUIA 3aJaHU: C BHIOOPOM OTBETA, C 3aKPBITHIM
CBOOOJIHBIM OTBETOM U OTKPBITHIM CBOOOJHBIM OTBETOM. BbImonHeHue 3agaHuii ¢ BBIOOPOM
OTBETa, KOI/Ia M3 TOTOBBIX BAapHaHTOB Haa0 ObUIO BHIOpaTh OJMH MM HECKOJBKO BEPHBIX
OTBETOB, B OCHOBHOM OLIEHHUBAJIOCh aBTOMATUYECKU C MTOMOLIBI0 KOMIBIOTEPA. ABTOMaTHYECKH
OILICHUBAJIOCh U BBIMOJHEHHME 3a/laHUN C 3aKPBITBIM CBOOOJHBIM OTBETOM, KOTJa TpeOOBanoCh
3anMcaTh TOJBKO KPATKUM ONPEJECJICHHBI OTBET B BMJI€ KOHKPETHOIO YMCIOBOIO 3HAYECHMS,
cioBa (cM. 3amaHue «Bpawarowasca 0eepvb», eonpoc 2). BrITIoNHEHWE 3amMaHWM, T
TpeOOoBaJIOCh 3amucaTh B CBOOOJIHOW (opMme pelieHHe WM 00bSICHEHHE MOJIYYeHHOTo OTBETa,
OLICHMBAJIM HKCIEPThl Ha OCHOBE KPHUTEPHUEB, pa3pabOTaHHBIX I KaXKIOro 3aJaHus (CM.
3apanus «llapycnuvle kopabauy, éonpoc 3; « Ckopocmsv nadenus kaneivy, 6onpoc 1).

Takum o0pa3oM, Bce 3ajaHus 1O MaTeMmaTuke ObUM KiaccuduuupoBansl 1o 4
KaTeropusM: BUy MO3HABATENbHOU JesTenbHOCTH (3 BUaa), obsnactu coaepxanus (4 obnactu),
KOHTEKCTY (4 cuTyaluu) U TUILy TpeOyeMoro oTBeTa Ha 3ajanue (3 tuna).

" TIpumepHas OCHOBHas 00pa3oBaTebHas IPOrpaMMa 06pa3oBaTeabHOro yupexaenus. OCHOBHAs MIKOJIbI / [COCT.
E.C. CaBunogB]. — M.: Ilpoceemenue, 2011. — 342 ¢. — (CtanmapTsl BTOPOro MOKOJIEHUs ), ¢. 34-36, 66-72, 205-210
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[Ipu TecTupoBaHUM y4alIUMCs pPa3pelagoch M0JIb30BaThCA KATbKYISITOPOM, TaK KakK 3TO
OpuHIATO B MIKosie. Jlyis mojydyeHuss oTBeTa Ha OOJBIIMHCTBO MAaTeMAaTUYECKUX 3a/JaHui
BBIUMCICHHUSI OBUIM HECIIOXHBIMU. TONBKO B HECKOJIBKUX 3aJaHUAX IPEUMYIIECTBO
KaJIbKYJIATOpa OBLJIO SBHBIM, TaK KaK CYIIECTBEHHO SKOHOMMJIIO BpEMS.

TpynHOCTH 3a1aHUii 3aBUCUT OT CTEINIEHU aKTHBAIIUU (YHIAMEHTAIBHBIX CIIOCOOHOCTEH,
COCTOSIHME KOTODPBIX OIPEAENAECT YPOBEHb MAaTEMaTUYECKOW I'paMOTHOCTH. OLEHKa TPYIHOCTH
AKCIIEPUMEHTAJIbHBIX TECTOBBIX 3a/JIaHMIl MPOBOJAWJIACH B TIPOLIECCE MPEIBAPUTEIBHBIX
MCCJIEIOBAaHHUM Ha OTpaHUYEHHBIX BBIOOPKAX ydalluXcs pa3IUYHbIX cTpaH-ydyacTHUll. Ha ocHOBe
pe3yJlbTaTOB AITOW MPOBEPKH OBUIM OTOOpaHBI TECTOBBIC 3aJaHWs, KOTOPBIC IIIHPOKO
BAPBUPOBAINCH IO TPYAHOCTH M COOTBETCTBOBAIM BO3MOXHOCTSIM Y4YalIUXCsi C Pa3HbIM
YPOBHEM COCTOSIHUSL (pYHIAMEHTAIBLHBIX MATEeMAaTHYECKUX CIIOCOOHOCTEW — OT Haubosee 10
HauMeHee CIIOCOOHBIX.

B pesynbrate aiis TECTOB, KOTOPBIE MPEAIaraiuch Ha Oymare, ObUTH COCTABIICHBI 9 TpyIII
3a/laHui, KaxJaas paccuntana Ha 30 MUH BpeMEHM TeCTUpPOBaHUA. M3 HUX 3 rpynnsl BKIIOYAIN
3a/IaHMs U3 TECTOB, KOTOPBIE UCIOJIb30BAIKCH B MPEABIAYIINX [IUKIAX UCCIECIOBAHUS, 4 TPYIIIIBI
(«cTanmapTHBIE») coJlep Kalid 3aJaHusl, COCTaBJICHHbIE HA HOBOM MaTepHalie, KOTOpble HIHPOKO
BapbUPOBATHNCH MO TPYAHOCTH, a 2 Tpymmbl («oOJierdeHHbIe») OBLIM COCTaBJICHBI Ha Oolee
JIeTKOM Matepuale. BkitoueHue 3aaHuil IpexHUX JIieT 00ecrneunBano BO3MOKHOCTh CPaBHEHUS
pe3ybTaTOB, MOKA3aHHBIX CTPAHAMH B Pa3HBIX IIUKJIAX HCCIICIOBAHUS.

BapuanTtsl TecToB /it 00iee pa3BUTHIX CTpaH, BKIoYas U Poccuto, ObLTH COCTABIEHBI 1O
OTPEICTICHHON TEXHOJIOTUH C UCIIOJIb30BAHUEM 7 TPYMI 3aJJaHui: 3 TPYNIBI — 3aJaHus IPEKHUX
JeT U 4 rpynIbl — HOBbIE «CTAaHAAPTHBIC» 3aJaHud. /{151 MeHee pa3BUTHIX CTPaH UCIOIb30BAINCH
HE «CTaHJIAPTHBIEY», a OOJETYCHHBIC 110 TPYIHOCTH 3aJlaHus. B kaxxqoM BapuaHnte Tecra Obutn 4
rpynnsl 3aaanui (120 MUH) 0 MaTeMaTuke, YTEHUIO U €CTeCTBEHHBIM HaykaM. Kaxxaas rpymma
coxepxana 12-13 3aganuii.

Qyenka KoMnbIOmMepHoU 2pamMOmHOCIU

[Iupokoe HCIONB30BaHHE KOMIIBIOTEPOB BO BCEX 00JACTAX MOBCEJHEBHON KU3HU
COBPEMEHHOr0o o00IIecTBa MpPHUBEIO K TOMY, YTO KOMIIETEHTHOCTb B MaTeMaTH4eCKOMN
IPaMOTHOCTH C OYEBUAHOCTBIO JOJDKHA BKIIOYATh BIaJ€HHE KoMibroTepoM. [loaromy B
uccienoBanuu 2012 roga npuBeEeHHBIE B ONPEAEICHUN MaTeMAaTUYECKON TPaMOTHOCTH CJIOBa
«...ACHOJB30BAHUE ... HHCTPYMEHTOB...» (CM. OIpeJiesieHue Ha c. 1) OTHOCATCA HE TOJBKO K
TaKUM HHCTPYMEHTaM, KaK JMHEWKa M TPAHCIOPTHUP, HO M K KAJIbKYJISATOPY U KOMIIBIOTEDY.
Takum oOpa3oM, B wuccienoBanuu 2012 roga mniIaHUPOBAJIOCh KOHTPOJMPOBATH ACHEKTHI
MaTeMaTUKU 1 UH(POPMallMOHHO-KOMMYHHUKAIMOHHbBIX TexHonoruit (ICT).

JUIs OLIEHKM 3TOW CTOPOHBI MaTeMaTH4ecKoM rpamotHoctd B 2012 r. B TecTsl MO
MaTeMaTHKe BIEPBbIE ObLIM BKIIOYEHBI 3aJJaHUS] HA KOMIIbIOTEpPE, OTBETHI HA KOTOPbIE yJalluecs
caMM BBOAST B KOMIIBbIOTEp. BbIMOMHEHME A3TUX 3aJaHuil OBUIO CBA3aHO C NPUMEHEHHEM
MaTeMaTHKH C IIOMOILBIO UCIIOJIb30BAHMSI KOMITbIOTEpA U KaNbKyJsTopa. CiaeayeT OTMETHTb, YTO
IpU UX BBIMOJHEHUH TPeOOBaHMS K OBJIQJCHUIO MCIOJIB30BAaHUEM KOMIIbIOTEpa OBLIM TOpa3io
HUKE, YeM K OBJIJICHUIO MAaTEMaTUKOM.

KoMmmerorep mnpeanmaraer HMHCTPYMEHTBHI Ul IPOBEAEHUS BBIYMCIEHUH, CO3AaHMS
3pUTENBbHBIX 00pa30B, MOAU(PUKALUU H300paKeHUH W MNPOBENEHUS HCCIEIOBaHUN C
pa3sHOOOpa3HBIMH MaTeMaTUYeCKMMU OOBEKTaMH, SIBICHUSMH M Ipoleccamu. Vcronb3oBaHue
KOMIIBIOTEpa MO3BOJIMJIO BKJIIOUUTH HOBBIE THUIIBI 33JaHUM, C KOTOPHIMH MOXHO paboTarh B
JIMAJIOTOBOM pPEXHMe, IMpeararb 3HaYUTeIbHbIE TI0 00beMy 0a3bl pealbHBIX CTaTUCTHUYECKUX
JTAHHBIX, JBWXKYILIUECS OOBEKThI, TPEXMEPHBbIE OOBEKTHI U BO3MOXXHOCTh UX TpaHCpOopMaIui,
UCIOJIb30BaTh IIBET, Tpa(uKH, JUarpaMMbl, CXeMbl, YTOOBI C/eNaTh TECTOBBbIE 3afaHus Oosee
NpUBJIEKATEIbHBIMU U1 ydamuxcs. BaXHO OTMeTUTb, UYTO HCHOJb30BaHUE 3a/IaHUM,
Ipe/UlaraéMblXx Ha KOMIIbIOTEpE, O0OraTWiIO COJCpXKaHHWE TECTOB, CBA3AHHBIX C KaXI0H u3
YeThIpeX COJACpPKATENbHBIX 001aCTEH, BBIICIIEHHBIX B UCCIIEAOBAHHH.
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Tak, B 3amaHusX, CBA3aHHBIX C oOnacThio «V3MeHEHHEe M 3aBUCHUMOCTHY», OBLIH
MPEJICTaBICHbI IUHAMUYECKHE N300pakeHNs 1 BOZMOXKHOCTh UMM MaHUITYJIMpoBaTh. Hampumep,
U3MEHEHHE BO BpeMEHH (IIPOIECChl pocTa WM JABMIXKEHHUS) MOXKHO OBLJIO MPEICTaBUTH C
MOMOIIbI0 KOMIBIOTEPHOTO MOJICTHUPOBAHUS TOCPEICTBOM CBSI3aHHBIX MEXAy cOo00W (pyHKIUH,
rpaduKoB ¥ TAOJIUI] C JAHHBIMHU. JTO MO3BOJMIO 00ECIEUNTh BO3MOKHOCTD YYAIIUMCSI CaMHUM
nopaboTaTh C JaHHBIMU, U3MEHSTH MapaMeTpbl, CO3/1aBaTh TAOJMIIBI 3HAYCHHH MepeMEHHBIX,
IIPOBOJUTH IKCIEPUMEHTBHI ¢ N€OMETPUYECKUMHU 3aBUCHUMOCTSMM, OPTaHU30BBIBATH JAHHBIE U
BBIUUCIATH 10 popmynam. To ecTh pacHIMpPUIO BO3MOXKHOCTh OLICHKHM TOTOBHOCTH YYaIIUXCs
IIPUMEHATH MATEMATHKY.

3ananus Ha KommbloTepe B oOmactu «lIpocTpancTtBo u Qgopmay Aar0T BO3MOMXKHOCTH
y4YallUMCSl MaHHUIYJIUPOBATh C JAWHAMHUYECKUMH TIPEACTABICHUSMH (GOPM U HCCIEI0BATh
3aBHCHUMOCTH B paMKaxX HEKOTOPOTO OOBEKTa WM MEXKAY HECKOJbKUMU TeOMETPUUYECKUMU
00BEKTaMH, pacoJI0KEHHbIMU B MPOCTPAHCTBE, IOBOPAYMBAs UX C LEJIbIO MTOJYYEHHUS TOUYHOTO
oOpa3a. DOTa TEXHOJOTUS TIO3BOJISIET Y4YAllUMCA HWHTETPUPOBATh 3HAHUE TEOMETPUU C
BU3yaJIbHOW WH(OpMaiuend sl TOCTPOSHUST TOYHOW MOJENU. YdYaliuecss MOryT BbIOpaTh U
UCIIOJIb30BaTh BUPTYaJbHbIE MU3MEPUTEIIbHBIE MHCTPYMEHTBHI JJIA BBIIOJIHEHUS] W3MEPEHHUM Ha
IUIaHE, U300paKEHUU U MOJIEIIH.

3amaHus Ha KOMIIbIOTepe B 00macTu «KonnuecTBo» MO3BONISIOT YYallUMCsl UCIOJIb30BATh
IIMPOKUE BBIUUCIMTEIbHBIE MOIIHOCTH COBPEMEHHOH TexHojsoruu. OHa 0CBOOOXKIAeT
yyanmxcs oT OpeMeHU OOBEMHBIX BBIYHUCICHHM W MO3BOJSET COCPENOTOUUTHCA Ha CTPATEruu
pemeHusi mpooIeMbl, HO HE YMEHbIIAET HEOOXOAUMOCTh TIIyOOKOTO TTOHUMAHUS MAaTEMaTHKH.
WNHrerpauusi COBpPEMEHHOW TEXHOJOTUM B HCCIEAOBAHHME II03BOJIAET BKIKOYATh 3aJaHUs,
KOTOpbIE TPEOYIOT TAaKOTO YPOBHS YHCIIOBBIX W CTATHCTUYECKHX BBIYMCICHUH, KOTOpPHIE ObLIH
HEBO3MOJKHBI IPHU BBIMOJIHEHUN TECTOB HA Oymare, 3aHUMasi CIIUIIKOM MHOTO BpEMEHH.

3amanust Ha KommbloTepe B obnactu «HeorpeneneHHOCTs W TaHHBIEY» 00ECIeUnBaIOT
BO3MOXXHOCTh pab0TaTh ¢ OONBIIMMU HaOOpaMHU CTATHCTUYECKUX JAHHBIX, XapaKTePHBIMU TS
OINMCAHUsl MHOTHUX PEaJbHBIX SBJIICHUW, aBTOMAaTU3UPOBATH CIIOXKHBIE BBIYUCIICHUS. YUalIuMCs
IPEOCTABISAETCS BO3MOXHOCTh BbIOOpa COOTBETCTBYIOIIUX HHCTPYMEHTOB JUIsl paboOThl ¢
JAQHHBIMM, UWX TPEACTABICHHMS W aHanu3a. lcnosb3oBaHME KOMIBIOTEpA  IO3BOJISET
TE€HEPUPOBATh CIIyYalHBbIE HCXOIbI, HCCIEAOBATh BEPOSATHOCTHBIE CHUTYallMM C IIOMOLIBIO
MOJIETUPOBAHUS SIMIIMPUIECKON BEPOSATHOCTU COOBITHI U CBOMCTB BHIOOPOK.

B pamkax uccnenoBanus 2012 r. mpeniaranuch 3aJaHusi, U BBINOJIHEHUS KOTOPBIX
HEOOXO/IUMBI T€ € AaCHEeKThl MaTeMaTH4eCKOH TIpaMOTHOCTH, KOTOpbIe HEOOXOIUMBI MHpU
BBIMIOJTHEHUHM MaTeMaTUYECKUX 3aJjaHuil U 0e3 ucrosb3oBaHus komnbiotepa. [lpu aTom 3ananus
Ha KOMIIBIOTEPE KOHTPOJIMPOBAIIN ClIENyIoIne KomneTeHuu B pamkax ICT:

— CTpOUTH TaOIUIly, TuarpamMmy (KpyroByro, CTOl04YaTyi0), cxemy, rpaduk Ha OCHOBE
NPEUIOKEHHBIX JAHHBIX, HCIOJIb3Yys MPOCThIE IPUEMBI;

— CTpouTh Tpaduku (QYHKIMA WM HCHOJIH30BaTh TOTOBBIE I'padUKH A OTBETa Ha
BOIIPOCBHI;

— CcOpTUpPOBaTh (KJIacCU(ULIMPOBATH) JTAaHHBIE M IUIAHUPOBATh I(P(PEKTUBHBIE CTPATErHU
COpPTHPOBKHY;

— UCTIOJIb30BaTh KAIBKYISTOPBI PYYHBIE WIIM HA DKPaHEe KOMIIBIOTEPA;

— HCIIOJIb30BaTh BUPTYaJIbHbIE HHCTPYMEHTHI TaKue, Kak JIMHEHKa WU TPaHCIIOPTHP Ha
9KpaHe KOMIIbIOTEpa, U TPaHCHOPMHUPOBATH M300paKeHHE, WCIOJIb3Ys TUAIOrOBOE OKHO WIIU
MBIIb I TOBOPOTA, OTPAXKEHHSI WM NIEPEHOCa N300PaKEHHUS.

3ajaHus Ha KOMIIbIOTEpE TpeOOBaNu MpPUMEHEHHs] 0a30BBIX YMEHMH MO pabore ¢
KOMIIBIOTEPOM. DOTH YMEHHS BKIIIOYAJIM 3HAHUE OCHOBHBIX 3JIEMEHTOB JIEKTPOHHBIX YCTPOMCTB,
(Hampumep, KJIaBUATYphl W MBIIIM) U OCHOBHBIX JOTOBOPEHHOCTEH (Hampumep, Ha)KaTHe
CTpEJIOK, YTOOBI JIBUTAThCS BIEPEN, M CHEUUATbHBIX KHOMOK JJIs BBIMOJHEHHUs KomaHn). [lpu
pa3paboTKe 3aJaHuUil Ha KOMITbIOTEpPE TPEOOBAHUS K OBJIAJICHUIO TaKUMH YMEHHSIMHU OBLIH
CBE/IEHBl K MUHHMAJIbHBIM.
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BapuaHTbl TECTOB, KOTOpBIE NpEUIaraiuch yYalluMCs Ha KOMIIBIOTEpE, BKIIIOYAIH 2
rpymibl 3ananuii (60 muH) Ha 30 MUH KaxKaas. DTH BapUaHThI, COCTABJICHHBIE IO ONPEIEICHHOM
TEXHOJIOTHH, BKJIIOYAIN TPYIIbI 3a/IaHUM 110 MAaTEMATUKE, WIIM 110 YTCHHIO, WIH 10 «PEUICHUIO
poOIemM».

B pamkax wuccrmemoBanms 2012 roma mpeamnonaraioch MOMy4uTh HHpOpMamuio 00
O0COOCHHOCTSIX, OTIMYAOIINX 33aJJaHUsl HA KOMIIBIOTEPE OT MpeJiaraeMblX Ha Oymare, a Takxke ¢
MOMOIIbI0 AHKETHUPOBAHUS YYallIMXCS BBISIBUTH BJIMSIHUE CPE/Ibl HA YCHEIIHOCTH BBIMOJHEHUS
3alaHnii Ha KomImbloTepe. 3amanus B Tectax 2012 r. SBISUIMCH TOJIBKO HAa4YaJoM pa3pabOTKH
3agaHuii Ha KoMmbioTepe. Ha ux ocHoBe mpenmnonaraercs pa3padborars 6osnee nH(GOpMaTHBHbIC
3aJjaHusl, KOTOPbIE MO3BOJIAT 00Jiee MOTHO Peain30BaTh BOZMOXKHOCTH KOMITbIOTEPA.

Oyenka mpyoHocmu 3a0anuti U ypOGHsI MAmemMamuieckol 2pamomHocmu Y4auuxcs Ha 0CHO8e
BbINONHEHUS MECO8

Pa3zpa®oTunku MHCTpyMEHTapHsl MCCIEJOBaHUS OOOCHOBAIM, YTO, UCHOIb3Yysd TEXHUKY
COBPEMEHHOr0 MojenupoBanus (paspadoranHyio B pamkax Teopun IRT — Item Response
Theory), npu paccMOTPEHHOM BBbIIIE JHM3aiiHE BapHaHTOB TECTa BO3MOXKHO CKOHCTPYHPOBATh
HIKaJIy U3MEPEHUs] MaTeMaTHUUeCKOl AesTeabHOCTU. Torjga KaxaoMy 3alaHuio OyAeT OTBedaTb
TOYKa Ha HTOH IIKaJie, KOTOpasi ONpPeNeNsIeTCsl C yYETOM €ro TPYIHOCTH, a KaX/JI0My ydalleMycs
OyIeT CcOOTBETCTBOBAaTh TOYKAa HA H3TOM K€ IIKaje, KOTopas OIpeAesseTcss C Y4eToM
IPOIEMOHCTPUPOBAHHOTO UM YPOBHS MPOAYKTUBHON J1€ATEILHOCTH IIPU BBIIOJIHEHUH 33aJaHUM.
[Ipu 5TOM peanpHas TPYAHOCTb TECTOBOIO 3a/JaHUs OIpPENEIsIeTCs C Y4YETOM IPOLIEHTa
BBIIOJIHUBIIMX €r0 Yy4YaluxXcs, a YPOBEHb JEATENbHOCTH Y4allerocs IpU BBIIOJHEHUU
KOHKPETHOI'O0 TE€CTa MOXET OBbITh OLEHEH C Y4YeTOM KOJIMYECTBAa M TPYIHOCTU 3aJaHHM, C
KOTOPBIMH OH CITPABHJICSL.

Matemaruueckass MoOJ€Nb, KOTOpas MCIOJb30BAJach JJI1 aHaliu3a pe3yibTaToB
UCCIIIOBaHMs BBOAMJIACH C IIOMOIIBIO HMTEPALlMOHHBIX HPOLENYp OJAHOBPEMEHHON OLEHKH
BEPOATHOCTH TOrO, YTO KOHKPETHBIN YYEHUK BBIIIOJHUT BEPHO 3aJaHMsl JAHHOTO TecTa, U
BEPOSITHOCTH TOT'0, YTO KOHKPETHOE 3a/laHue OyJIeT BBHIIIOJIHEHO JaHHON BBIOOpKOW yuamuxcs. B
pe3ynbTare 3TUX HPOLEAYp CTalI0 BO3MOXKHBIM CO3/1aTh €IMHYIO HENPEPBHIBHYIO LIKATy OILEHOK
YPOBHSI MaTeMaTHueckoil rpamotHoctd. Ota 1000-6aymipHas 1mikana Obula  BIEpBBIE
CKOHCTpyHupoBaHa B uccienoBanuu 2003 roma TakuM 00pa3om, 4TOOBI CPEIHSS OIIEHKA JIJIST BCEX
ctpan OECD? 6bina paBna 500, crannapTHoe oTkioHeHue — 100. Pacronosxenue Ha 9Toii mkae
OILICHOK, MOJIyYEHHBIX YyYalllUMUCA W HPUIHCAHHBIX 3aJaHUSM, MOKa3bIBa€T, KAKOH YpPOBEHb
IPaMOTHOCTH JIEMOHCTPUPYET YYAIIUICS M KAKOMY YPOBHIO TI'DAaMOTHOCTH COOTBETCTBYET
3aJaHHUe.

PeanbHas TpyAHOCTb 3aJjaHMs OLIEHUBAJIACh OajlIoM, KOTOPBIH OMNpeAessuics MO 3TOH
[IKaJe€ Ha OCHOBE pE3YyJbTAaTOB €ro BBIIOJHEHUS YyYalllUMHUCSA-YYaCTHUKAMU HCCIIEI0BaHUS.
KaxxnoMy ydamniemycs ¢ y4eTOM peajJbHOM TPYIHOCTH BCEX PEIIEHHBIX UM 3aJaHMM 110 3TOH ke
HIKaJe BBICTABIsUICS 0ajul, KOTOPBIN OLIEHUBAJl COCTOSIHUE €0 MAaTeMaTH4YeCKOW rpaMOTHOCTH.

CpaBHeHHE pe3yNbTaTOB, IOKA3aHHBIX CTPaHAMU Ha Pa3HBIX JTamax HMCCIEAOBAHUS
(2003, 2006, 2009, 2012 rT.), MPOBOAMIOCH HA OCHOBE COOTHECEHHS PE3YJIbTATOB BBIOTHEHUS
OIIHMX M TeX K€ 3aJaHuil, mnpelaraBmmxcsi B Tecrax 2003 roma, korgja u3ydeHHe
MaTeMaTU4eCKOl TpaMOTHOCTH ObUIO MPUOPUTETHBIM, M B TECTax Ha MOCIEAYIOUIUX ATamax
UCCJIEJOBAHMS.

8 Bpemenwe Tako#i INKambl ONEHKA MAaTEMAaTHYECKOM TIPAMOTHOCTH OOBACHSAETCS TEM, YTO HMHHIMATOPOM
uccienoBanus PISA sBasercs opranmsanus OECD (Organization for Economic Co-Operation and Development).
[TosToMy uccienoBaHue, B IEpBYIO OYepeib, OBUIO OPMEHTHMPOBAHO Ha OIEHKY MaTeMaTHYeCKOW I'PaMOTHOCTH
yUaluxcst TeX CTpaH, KOTOpble ObUTH YWIEHAMH JJaHHOW OpraHM3aliy. DTOT MOJX0] K pa3paboTKe MIKAJIbI ITO3BOJIHII
Ha Ka)XJOM M3 IMKJIOB HMCCIICJOBAHUSI IPOBOIUTH HA OJHOM M TOW K€ OCHOBE CPaBHEHHE CPEIHMX ITOKasaTeseit
BhINOTHeHHs ydamumucs ctpad OECD KOHKpeTHBIX 3aJlaHWi WM TPYII 3a/IaHHUM, a TAK)KE BCEX MaTeMaTHUECKUX
3aJaHU B LIEJIOM C PE3yJIbTaTaMU JIPYTUX CTPaH-y4acTHHILL.
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Jns Toro 4troObl XapaKTepH30BATh OLCHKH YYallUXCs C IOMOLIbI0 MOCTOSHHOTO H
3HAYMMOr0 IO CMBICIYy MOKa3arens, paspaboranHHas enuHas 1000-OamnpHas mikana Obula
pazznenena B 2012 r. Ha 6 HHTEPBAIOB MO YOBIBAHUIO 3HAYEHUH, ONIPECIIAIONINX Pa3HbIE YPOBHH
YCIIEIIHOCTH YYalUXCsl IPU BBINOJIHEHUM TecToB. KakIplii M3 3TUX HMHTEPBAJIOB ONpEIENsi
OIMH M3 O BBIJCICHHBIX YPOBHEH YCIEIIHOCTH MAaTEeMaTH4YECKOW JeATEIbHOCTH, KOTOpas
TpeboBanach Uil PeUIeHMs 3aJaHui, IO TPYAHOCTH COOTBETCTBYIOUIMX JaHHOMY HHTEpBAly
3HaYeHUH. DTU YPOBHU OBUIM NPHUBEACHBI B COOTBETCTBHE C YPOBHSIMH, YCTaHOBJICHHBIMH B
2003 r. CamMblii BBICOKHM 6-i1 ypOBEHBb OINpPENEISICS TPYIIOW 3aJlaHui, TPYAHOCTh KOTOPBIX
ObUTa OlLIEHEHAa CaMbIMH BBICOKMMHU Oayuiamu (Bbime 699,3 Gamia) mo CpaBHEHHIO C JAPYTHMHU
3aIaHUsIMU, a CaMblii HHU3KHH ypoBeHb 1-ii (357 — 420 GamioB) — caMbIMH HHU3KHUMH IO
TPYAHOCTU 33JaHUSIMU. YPOBEHb MAaTEMATUYECKOM TIpaMOTHOCTH Yy4yallUuXcs, KOTOpbIE HE
JOCTUTIIN 1-r0 YpoBHS, cunTtaics Hwke 1-ro (Hmwke 357,8 6amna).

Od4eBuIHO, YTO 3Ta OLEHKA MaTEMaTHMYeCKOM TIPAaMOTHOCTH YYEHHKA HUMEET
BEPOSATHOCTHBIN xapakrep. [loaToMy ee Henb3si TpakTOBaTh TaK, YTO KOHKPETHBI YYEHUK He
CIOCOOEH pelMTh HU OJHOM 3aJauu, peajbHas TPYAHOCTb KOTOPOH BBIIIE IMOJYYEHHOTO UM
O6auta, W pemuT JOOYH 3ajady, TPYAHOCTb KOTOPOH HM)KE IOIYy4eHHOro MM Oasia.
Hcnonp30BaHHBIN 110AX0J MO3BOJIAET CHAENIaTh CIEAYIOUIUI BBIBOJ: CYIIECTBYET JIOCTATOYHO
Oonblas BepoATHOCTh (62%), YTO YYEHHK YCHEIIHO CIpPAaBUTCS C 3aJaHUSMH, TPYAHOCTb
KOTOPBIX HHYKE OLIEHKM COCTOSIHUS €r0 MaTeMaTHMYeCKON I'paMOTHOCTH, U, CKOPEE, HE CMOXKET
BBINOJIHUTBG 3a/1aHUs, TPYAHOCTh KOTOPBIX BBIIIE ITOJYYCHHON UM OLIEHKU.

Paznuune wmaremaTuueckod JESATENBHOCTH, XapaKTEpHOM s Kaxaoro u3 6-tu
BBIJICJICHHBIX ~YPOBHEH, OIpenensercs: CIOKHOCTBIO HHTEpHpeTallMd U PacCyXJIEHHH,
HEOOXOJUMBIX ISl peIIeHHs IPOOIEMBI; CI0KHOCTBIO CIIOCO0a pemieHus (0T OAHOIIArOBOTO 10
MHOI'OIIArOBOTO pelleHus); GopMoi mpecTaBieHUs] HHPOPMALMU B ONMCAHUU IpesiaraeMon
cuTyanuu (OT €IWHCTBEHHOW (POPMBI O HECKOJIBKHX (HOPM); CIOKHOCTBIO MaTeMaTHYECKOU
apryMeHTaluu.

Huxe (B Ttabnuue 1) mpuBeneHO omucaHUE BUAOB JESATEIBHOCTH, XapaKTEPHOM s
Ka)KJ0r0 U3 BBIJECJIICHHBIX YPOBHEH MaTEMAaTUYECKON rpaMOTHOCTU. ONUCaHUE KaKIOTO YPOBHS
COCTaBJIEHO Ha OCHOBE COJIEpKaHMSI U MAaTEMAaTUYECKOM NeATeNbHOCTH, KoTopas Tpedyercs ams
BBIMTOJIHEHUS 3a/laHUil ¢ ToKas3aTeasiMM TPYAHOCTH, MNpPUHAIISKAIIMMU HHTEPBATy IIKaJbl,
OTBEUaIoILEMy JaHHOMY ypoBHIO. CienyeT uMeTh B BUJY, UTO JI€ATEIbHOCTh, XapaKTepHas sl
OpeIbIAYIINX IO CIOKHOCTH YPOBHEH I'paMOTHOCTH, BKJIIOYAeTCs B IOCleAylomue Oonee
BBICOKHE YPOBHU I'PAMOTHOCTH.

Tabnuya 1

Onucanue ypoBHeil MaTeMATH4eCKO TPAaMOTHOCTH B ucciaenoBannu PISA-2012

Y10 MOryT NPpOAEMOHCTPHPOBATH yYalMecsi, 10CTUT LI e
1— 6 ypoBHM MaTeMaTH4YeCKOIl TPAMOTHOCTH

YpoBeHs 6 (HuoicHas epanuya 8 baniax — 669,30)

VYuaruecsi, MaTeMaTHYECKasi TPaMOTHOCTh KOTOPBIX OTBEYAEeT 3TOMY YPOBHIO, MOTYT
OCMBICJIMTh, OOOOIIUTh W HCIOJb30BaTh HH(OpMAIMIO, MOJYYCHHYIO UMH Ha OCHOBE
UCCIIC/IOBAaHUST W MOJCIMPOBAHUS  CIIOKHBIX MPOOJEMHBIX CHTyallMid, HW MOTYT
UCIIOJIb30BaTh CBOM 3HAHWS B HETUIHYHBIX KOHTeKCTax. OHM MOTYT CBSI3bIBaTh U
UCIIOIb30BaTh HH()OPMAIMIO W3 pa3HbIX HCTOYHHKOB, MPEACTABICHHYIO B pa3IMYHON
dopme, U CBOOOIHO MPeOOPa30OBBIBATH M MEPEXOIUTh OT OJHOW (HOPMBI K JAPyrou. ITH
ydaruecs: 00J1a1ar0T MPOABHHYTHIM MaTEMATHIECKUM MBIIIUIEHUEM W YMEHHUEM MTPOBOIHUTH
paccykaenus. OHM MOTYT NPUMEHSATh MHTYHIMIO W TOHMMAaHUE Hapsy C BIIAJICHUEM
MaTeMaTHYECKUMHU CHMBOJIAMH, OTEPAIUSAMH M 3aBHCHMOCTSAMH JJISi Pa3pabOTKH HOBBIX
MOJIXO/IOB M CTPATErHii K Pa3pelieHUI0 HOBBIX MPOOJEMHBIX CUTYaIlMid. YUaluecs MOTYyT
Pa3MBIILIATh HaJl CBOUMH JCHCTBUAMHE, (POPMYIHUPOBATh M TOYHO U ICHO KOMMCHTHPOBAThH
CBOM JICHCTBHMS M PAa3MBIIUICHUS OTHOCHTEIBHO CBOMX HAXOJOK, WHTEPIpETAlNU, U
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apryMEHTOB M OOBSACHATH, IOYEMY OHHU OBLIH MCIOJIB30BAHbI B JAHHOM CUTYaINH.

(cM. 3amanms. «Bpawarowasca 0sepvy, sonpoc 2 (840,3 6anna), «llapycuvlie kopabauy,
eonpoc 3)

B unccnepoBanuu 2012 r. — 1,5% poccuiickux 15-neTHUX y4damuxcsi JOCTUIJIM 3TOTO
YPOBHSL.

YpoBeHs 5 (epanuywt 6 baniax: 606,99 — 669,30)

VYuyamuecss MOTYT co3AaBaTh U pabOTaTh C MOJEISMHU CIIOKHBIX MPOOJIEMHBIX CUTYyallUi,
pacro3HaBaTh WX OrPaHUYEHHs] U YCTAaHABIMBATh COOTBETCTBYIOIIWE aomnymieHus. OHH
MOTYT BBIOMpATh, CPAaBHHUBATh W OILIGHWBATh COOTBETCTBYIOIINE CTPATETHMH PEIICHUS
KOMIUIEKCHBIX MpOOJIeM, KOTOpble OTBE4aloT ATUM MozensMm. [lpu paccmorpenun
MPEIUIOKEHHOW CUTYAI[MH 3TH y4Yalluecss MOTYT palboTaTh IEJICHANPABICHHO, UCIIOJIB3Ys
XOpOILIO Pa3BUTHIE YMEHHUS PA3MBIIUIATh U PAcCyX/aTh, aJ€KBATHbIC, CBA3AHHBIC MEXKIY
coboit (opmbl TpencraBieHus WHHOPMAIMU, ONMHUCAHKS C TIOMOMIBIO CHMBOJIOB U
dbopManbHOro $S3bIKa M HHTYMIIMIO, OTBEYalolue STUM curyanusM. OHU HAYUHAIOT
Pa3MBINILIATH HAJl BBITOJIHEHHOW UMU paboTOi U MOTYT (POPMYIUPOBATH U U3JIaraTh CBOIO
MHTEPIIPETALNIO U PACCYKICHUS.

(cMm. 3amanue « Ckopocmsb nadenusi kaneiwvy, gonpocul 1, 3)

B wuccnenoanuu 2012 r. — 6,3% poccuiickux 15-meTHUX y4yamuxcs JOCTUINIM 3TOTO
YPOBHSI.

YpoBenb 4 (epanuyst 6 6arnax: 544,68 — 606,99)

Vuyamuecss cnocoOHbl 3P(HEKTUBHO pabOTaTh € YETKO OMNPEACICHHBIMH (JE€TaTbHBIMHM )
MOJICIISIMU  CJIOKHBIX KOHKPETHBIX CHTyallud, KOTOpPBIE MOTYT HMETh OIpeaeIICHHbIC
OTpaHUYEHUS WIH TPEOYIOT YCTaHOBJICHUSI HEKOTOPBIX JomylieHuid. OHU MOTYT BBIOpATh U
UHTETPUPOBaTh HMH(POPMAIUIO, TPEACTABICHHYI0O B pPa3IM4YHON ¢opme, BKIOYAs
MaTeMaTHYeCKUEe CHMBOJIBI, W CBS3bIBATH €€ HANPSAMYI0 C pa3IMYHBIMU acCleKTaMHu
MPEUIOKEHHBIX PEAbHbIX CHUTYyallMil. Ydaluecss MOTYT HCIIOJIb30BaTh OTPaHUYEHHBIN
JIMara3oH CBOMX YMEHHH W MOTYT DPacCyKAaTh, MPOSIBISASA HEKOTOPYIO WHTYHIIHIO, B
OpocThIX cuTyanusx. OHH MOTryT c(hOpMYyIHpOBaTh M H3JIO0XKUTh CBOM OOBACHEHHS U
apryMEHTEHI, OTIPAsICh HA CBOIO MHTEPIPETAIINIO, JIOBOBI U JICHCTBHS.

(cM. 3aanue «Bpawarowascs 0eepvy, éonpoc 3 (561,3 banna)

B uccnepoBanun 2012 r. — 15,7% poccuiickux 15-neTHUX ydammxcs JOCTHUIIIM 3TOTO
YpPOBHSI.

YpoBenb 3 (epanuyst 6 bannax: 482,38 — 544,68)

VYyammecss ciocoOHBI BBITIONHATH YETKO ONMCAHHBIE TMPOLEAYpPbI, BKIIOYAs M Te
IpoIeypbl, KOTOpble MOTYT TpeOOBaTh MPUHATHUS PEHICHUS Ha KaKJOM MOCIEIyIOIEM
mare. Y HUAX JIOCTATOYHO 3/IpaBasi HHTEPIIPETAIHS, YTOOBI CITYKUTh OCHOBOH JJIsl BEIOOpA U
NPUMEHEHUS MPOCTHIX METOAOB pelIeHHs. DTH yJaluecs: CoCOOHBI MHTEPIPETUPOBATh U
UCTIONIB30BaTh  TIPEJCTABICHUS, OCHOBAaHHBIE Ha  PA3IUYHBIX  MH(POPMAIMOHHBIX
UCTOYHUKAX, M TPOBOAMTH MpsIMbIE pACCYKACHHUS Ha O5TOoH ocHoBe. OHHM OOBIYHO
JIEMOHCTPUPYIOT HEKOTOPYIO CIIOCOOHOCTH CITPABISITHCS C MPOIIEHTaMH, OOBIKHOBEHHBIMHU
U JIECATUYHBIMHM Jpo0siMHM, paboTaTh C MPONOPLUOHANBHBIMUA  3aBHCHUMOCTSIMHU.
[IpuBeneHHbIE UMM PEIICHHUS TOKA3BIBAIOT, YTO OHU CIIOCOOHBI MIPOBOAUTH JIEMEHTAPHYIO
WHTEPIPETAINIO TOTYYSHHBIX PE3YIIbTATOB U PACCYKICHHSI.

(cM. 3amanue: «Bpawarowascs deepvy, éonpoc 1 (512,3 6anna)
B uccnenoBanumn 2012 r. — 26,0% poccuiickux 15-neTHUX ydammxcs JOCTUIIIN 3TOTO
YPOBHSI.

YpoBeHs 2 (epanuywt 6 bannax: 420,07 — 482,38)

VYuaruecs MOTYT HHTEPIPETHPOBATh U PACIIO3HATH B KOHTEKCTaX TaKHE CHUTYAIlUH,
rjie Tpedyercs cienath He OoJjiee dyeM mpsiMoil BbiBOA. OHU CIOCOOHBI M3BJICYh HYKHYIO
uHGOPMALIMI0 W3  EJUWHCTBEHHOTO HCTOYHMKA W HCIOJIB30BaTh  HH(OPMAIIHIO,
NPE/CTaBJICHHYI0 B CAMHCTBEHHOW (opme. Yuyaluecss MOTYT HPUMEHSTH CTaHIapTHBIC
AITOPUTMBI, (DOPMYJIBI, TIPOLIEAYPHI, COTJIANICHNS WM MPaBHIa JUIsl PEIICHHUS MPoOiieM, B
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KOTOPBIX MPHUXOAUTCS MUMETh JIEN0 C HATypalbHBIMU yuciaMu. OHH CIIOCOOHBI TPAMOTHO
WHTEPIPETHPOBATH MOTYyYECHHBIC PE3YIbTaThI.

(cm. 3apanue «llpooasica komnakm-ouckoey, eonpoc 2 (428,2 6anna)

B uccnenoBanum 2012 r. — 26,6% poccuiickux 15-JI€eTHUX ydamuxcs JOCTUIJIM 3TOTO
YPOBHSI.

YpoBens 1 (epanuywt 6 bannax: 357,77 — 420,07)

VYyammecs: CocOOHBI OTBETHTh Ha BONPOCHI B 3HAKOMBIX KOHTEKCTaxX, KOTJa
MIpEACTaBICHAa BCsl HeoOXoauMmas uH(opMaIius U BOIPOCH! ICHO chopmynupoBanbl. OHU
CIIOCOOHBI PaCIO3HATh HY)XHYIO HH(POPMAIUIO U BBIOIHUTH CTAHAAPTHBIC MPOLETYPHI B
COOTBETCTBUHU C NPSIMBIMH YKa3aHUSMH B YETKO OMNpPEACNCHHBIX cUTyanusx. OHU MOTyT
BBITIOJIHUTH JIEUCTBUSI, KOTOPbIE TOYTH BCETr/Ia OYEBUAHBI U SIBHO CIIEIYIOT U3 OMHCAHUSA
MIPEIOKCHHOM CUTYaIUH.

(cm. 3apanue «llpoodasica komnakm-ouckosey, eonpoc 2 (415,0 6anna)
B uccnenoBanum 2012 r. — 16,5% poccuiickux 15-JIeTHUX ydamuxcs JOCTUIJIM 3TOTO
YPOBHSI.

YpoBenb Huxe 1 (8epxuss epanuya 6 6annax 357,77)

VYuyamuecss CHocOOHBI BBIMOJHUTH OYCHb MPSMBIE M TPOCThIE MaTeMaTHYECKHE
3a/laHusl, HAlpUMep, HAUTH SIMHCTBEHHOE 3HAYCHHE Ha YeTKO O(OPMIICHHOW Juarpamme
WiIM B TaOnuIEe, I HAANUCH Ha JuarpaMmax Wi CTOJOmax M CTPOKax TaOJIHIlbI
MOJTHOCTBEO COOTBETCTBYIOT CJIOBaM, IMPUBEACHHBIM B ONMMCAHUU CUTYAIlMH M B BOTPOCAX K
Heil. Takum 00pa3om, KpUTEpUU BBIOOPA JTOJKHBI OBITH SICHBI YYaIlIUMCS, a 3aBUCUMOCTh
MEXy JUarpaMMoOl WIIM TaOJIMIIeH M aCTICKTaMU KOHTEKCTa OYCBHUJIHA,  JIUIS BBITOJIHCHUS
apuQMEeTHUYECKUX BBIYUCICHUHN C HATYPAIbHBIMU YUCIAMH JIAHBI YETKUE YKa3aHUSI.

(cm. 3amanue. «lIpooasxca komnakm-ouckosey, éonpoc 1 (347,7 banna)
B wuccnenoanun 2012 r. — 7,5% poccuiickux 15-1eTHUX ydaliuxcsi AOCTUTIMA 3TOTO
YPOBHSI.

B uccnenoBaHum cumrtaercs, 4TO BCE BUJABI MATEMATHYECKOW NEATEIBHOCTH, KOTOPBIE
BbIJICJIEHBl Ha 0oJiee HU3KMX YPOBHSX, SIBISIOTCS COCTaBHBIMH YacTAMHU JESITEIbHOCTH,
npucyiei 0osiee BHICOKOMY 10 CPABHEHHIO C HUMHU YpoBHIO. [Ipu 3TOM OTHEceHHe yJamuxcs K
Ipynne, MOKa3aBIIEH pe3ylbTaTbl HWXKE 1-ro ypoBHS, O3Ha4yaeT, 4TO 3TOT YYEHHUK HE CMOT
YCHEIIHO NPUMEHHUTh CBOM MAaTEMAaTHYECKHE 3HAHUA JaXe B CaMbIX IPOCTBIX CUTYyalMsX,
KOTOpbIE OBbLIM MPETIOKEHBI B MEKIYHAPOIHBIX TECTaX.

[leHTpanpHyIO pOJIb B ONPEAECICHUHN PA3INYHBIX YPOBHEN YCIENITHOCTH MAaTEMaTUYECKON
IPaMOTHOCTH HWIpaloT (pyHIaMEeHTaJIbHbIE MaTeMaTH4ecKue crnocoOoHoctu. Tak, Hampumep,
BTOpOE TMpEAJo’)KeHWe B ONMCaHMM 4 ypOBHS TI'PaMOTHOCTH BBICBEUMBAET ACIEKThI
MaTeMaTH3allMl M TpeACTaBleHUus HWHGPOpMAlMM, KOTOpblE OTIMYAIOT 3TOT YPOBEHb
rpamoTHOcTH. [locnenHee npemiokeHne XxapakTepu3yeT KOMMYHUKAaTUBHBIE YMEHUS U YMEHHUE
paccyX1ath, IBHO NIOKa3bIBasi, HACKOJIBKO OHM CJIO’KHEE 10 CPAaBHEHUIO C 3TUMH YMEHHUSAMU Ha 3
YPOBHE I'PaMOTHOCTH M HACKOJIBKO IPOILE IT0 CPABHEHUIO C STUMU YMEHUSMHU Ha 5 YPOBHE.

Kaxxnomy 13 mectu BBIIEICHHBIX YPOBHEM MaTEeMaTHUECKON I'PaMOTHOCTH OTBEYAIOT
COOTBETCTBYIOLINE 3aaHUs1, BKIFOUYEHHBIE B BAPUAHTHI MEXIYHAPOIHOIO TECTA.

B 3amaHusx, OTBEYalOMMX CaMOMY HU3KoMy I-my YpoeHio ~MaTeMaTHYeCKON
IPaMOTHOCTH, Tpe/ularaercsi OTHOCHUTEIbHO 3HaKomas mpoOnemHas curyanus. Jns ee
paspernieHusi TpeOyeTcsi MHTEpIpeTalns HECIOKHOTO TEKCTa, MPSMOE MPUMEHEHHE XOpOIIO
M3BECTHBIX MaTEMaTHUECKHUX 3HAaHUHM B 3HAKOMOI cuTyanuu. B ocHoBHOM TpeOyeTcsi, Harpumep,
«IIpOYECTh» HEKOTOPhIE JaHHBbIE Ha auarpamMme (cM. 3amaHue «lIpodasica KOMNAKm-ouckosy,
eéonpocvl 1, 2 (Poccus — 89%, 72%), rpaduke wim B TaOJMIle, BBINOTHUTH OUYCBHIHBIC
BBIYUCIICHUS, YHOPSIOYUTh HEKOTOPOE HEOONBIIOE MHOXKECTBO YHCEN, IMOACYUTATH YHCIIO
BO3MOXXHBIX KOMOHMHAIMi B HECIOXHOW KOMOMHATOPHOM 3ajauye, pacrno3HaTb, MPUMEHUB
IPOCTPAHCTBEHHOE BOOOpaXKeHHE, BHJ TPEXMEPHON (UTYpHI MpU €€ MOBOPOTE HAa HEKOTOPHIH
yTOJI, PEIIUTh HECIOKHYIO IPAKTUYECKYIO 3a1a4y.
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B 3amanusix, oTBeudaronux cpeonum yposuim (3-4-my) MareMaTH4eCKOW T'PaMOTHOCTH,
OT yuamuxcs TpeOyeTcs MHTepIPEeTHPOBaTh ONMUCAHHE OoJiee CIOKHOM CHUTYyalluH, C KOTOPOil
ydaluecsi, BO3MOXHO, U BCTPEUAINCh, HO HE MPAKTUKOBAINCH. B 3THX 3aJaHMsIX Mpeniaraercs
HECKOJIbKo Ooiiee (hopManbHBIX CHOCOOOB mpezacTaBieHUs HH(opmanuu (B TEKCTE YCIOBUS
3aJaHus, Ha Tpaguke WO B TaONMIE), KOTOPYIO HAA0 CBS3aTh MEXAY COOOH, UYTOOBI
npoaHanu3upoBaTh cutyauuto. [Ipu ux pemenun yacto TpeOyercs paboTarh ¢ rpadukaMu
peabHBIX BENWYUH, (OpPMylIaMUd pEaTbHBIX MPOIECCOB, MPUMEHHUTh MPOCTPAHCTBECHHBIC
MPEJICTABICHNUS] 3HAKOMBIX T'€OMETPUYECKUX OOBEKTOB, MPOCTPAHCTBEHHOE BOOOpa)KEHUE U
TEOMETPHYECKHUE 3HAHUS, YTOOBI OMPEIEIUTh 3HAYCHHSI UCKOMBIX T'€OMETPHYECKHX BEIUYHH,
MOCTPOUTH LEMOYKY PACCYKIEHUN WIM BBIIOJHUTH IOCJIEI0BATEIbHOCTh BBIYMCICHUH,
NPUBECTH HECIOXKHBIE OOBSCHEHUS BBIIOJHEHHBIX ICHCTBUI WM TOJYYEHHOTO OTBETa. (CM.
sapanusi: «Coycy» (Poccus — 58%), «llapychvie kopabauy», eonpoc 2 (Poccus — 45%),
«Bpawarowascsa osepvy, Botipoc 3 (Poccust — 38%)).

B 3amanmsx, orBedarommx Oosee gvicoxum yposHsm (5-My m 6-My) MaTeMaTHYECKOM
IPaMOTHOCTH, TpeOyeTcsi MHTepIpeTanus 0ojiee CI0KHONH HEe3HAKOMOW CHUTYalluH, IpOBEICHUE
0oJiee CIOKHBIX Pa3MBIIIJICHUI ¥ TBOPYECKHM MOAXoa Ui ee paspemieHus. OObIUHO HYKHO
CaMOCTOSITENIFHO ~ COCTaBHTh  MAaTEeMAaTHYECKYI0  MOJENb  TNPEAJIOKEHHOH  CHUTYallHH,
apryMEeHTHUPOBAaTh M CO3JaTh COOTBETCTBYIOLIMH croco0 pemieHus. CUTyarusi MOXKeT OBITh
paspenieHa ¢ IOMOIIBI0 PAa3IUYHBIX CIIOCOOOB PEIICHHS, HAa KOTOPBIC YCIOBHE 3a7adydl HE JaeT
Jaxe HaMmeka. Y 15-meTHuX ydamuxcsi BO BCEX CTpaHaX BBINOJIHEHHWE MOJOOHBIX 3aJaHuil
BBI3BAJIO 3HAYMTEIIbHBIC 3aTPYAHEHUS (CM. 3aiaHus: « Bpawarowascsa 0eepsy», Bonpoc 2 (Poccus
—3%), «Cropocmwb nadenus kanenwvy, gonpocut 1, 3 (Poccus — 33%, 36%).

Pacnipenenenne BBIOOPKM ydYalIMXCsi HA OCHOBE peE3yJIbTaTOB TECTHPOBAHHUS TIO
BBIICTICHHBIM IIIECTH YPOBHSIM HCHOJb3yeTcss B uccienoBanuu PISA nns ouenku obmiero
COCTOSTHUSI M BBISBIICHUS TCHICHIUH M3MEHEHUS MAaTeMaTHYCCKOW TI'PaMOTHOCTH B CTpaHaX-
yuacTHUIaX. Hapsiy ¢ 3TUM Moka3aTeneM HCIOJIb3yeTCsl TaKKe CPeIHUN 0asul, BHICTaBIECHHBIN
3a BBINOJHEHHE BCEX MAaTEMAaTHYeCKHX 3aJaHWi BBIOOpKE yYaIlUXCs KaKIOW CTpaHbI-
yuacTHUIBL. [l BBISBIEHUS TEHACHUUNW HW3MEHEHHUs TPOBOJUTCS CpaBHEHHE OTHX JBYX
nokasaresiel 1o KaXI0i CTpaHe CO 3HAUYEHUSIMH JTHX K€ TOKa3aTeiel, MOJTyYeHHBIMU JTaHHOU
CTpaHOH Ha MPEIBIIYIIUX I[HMKJIAX HCCIEAOBaHUsS, y4YalllUMUCA CTPAaH-YWICHOB OpTaHU3allud
OOCP, koropas wuHHIMHpoBana wucciegoBanue PISA, ywamumucs Bcex Apyrux crpas-
YYaCTHHUII.

3AKJIIOYEHUE
Hensto wuccnemoBanmsi PISA Oputa pa3paboTka HWHCTPYMEHTapHsi, IO3BOJISIFOIIETO
OLIEHUTH F(PPEKTUBHOCTH CTPaH B MOATOTOBKE y4allUXCs MCIOJIb30BaTh MaTEMaTHKY B JIMYHOM,
OOLIECTBEHHOM M MNpPOPECCHOHANbHOM JKM3HM TakuM 00pa3oM, KOTOpBIH  MPUCYII]
KOHCTPYKTUBHOMY, 3aMHTEPECOBAHHOMY M pa3MbILUIAOLIEMY TpakaaHuHy. C 3TOM 1enbio OblI0
pa3zpaboTaHO oOIpeAeNeHue MaTeMaTHYecKol TIpaMOTHOCTH M KOHIENIUs €€ OLCHKH,
OTpa)karolllass OCHOBHbIE KOMIIOHEHTHI JAHHOTO ONPEIENICHUS. 3aaHUsl, BKIIOYEHHBIE B TECTHI
2012 r., Oa3upyroTcsi Ha OTOM KOHIEMIMA W COAJAHCHPOBAHBI B OTHOIIEHWW OIICHKH
YCTaHOBJIEHHBIX BUJIOB IIO3HABATEIBHON AEATEIBbHOCTH, COIEP)KaHNs U KOHTEKCTa. Bee 3ananus
HalpaBJieHbl Ha BKJIOYEHHE YYalllUXCsl B MPOIECC PEIIeHHs XU3HEHHBIX 3a7ad, KOTOPBIN
TpeOyeT UCIOB30BaTh 3YUEHHOE CO/IepP)KaHUE U MPUMEHHUTh 3HAHUS, YMEHUs, CIOCOOHOCTH U
NpUOOpPETEHHBIA KU3HEHHBIH ONMbIT. OHU CTaBAT MPOOJIEMBbI Pa3HOTO YPOBHS CIOXHOCTH, HO,
KaK [PaBUJIO, TPEOYIOIIME OT YUAIIMXCS CaMOCTOSITEIbHBIX PA3MBIIIIICHUH IS MX pa3perieHHs..
CpaBHeHHE coJep)KaHHsS M Pe3ylbTaToOB, I[IOKAa3aHHBIX CTpaHaMHU-Y4YacTHHULIAMU B
uccnenopanu PISA M B JpYroM COBpPEMEHHOM MeEXIyHapogHOM HcciegoBanuu TIMSS?,

 MWccnenoanne TIMSS (Trends in Mathematics and Science Study) wHummMEMpoBaHO MesKIyHapoIHO#
accouuanyueil mo oneHke oodpaszosarenbHbIX goctmwkeHuid (IEA) B 1990 r. B pamkax ucciemoBaHusl OLEHUBAETCS
Ka4eCTBO MaTeMaTHYECKOTO M eCTECTBEHHOHAY4YHOro oOpa3oBanus. 3a 1995 — 2011 rr. mpoBeneHO 5 MUKIIOB 3TOTO
uccienoBanus. B Hem npuHnManu ydacrtue 6onee 50 ctpan mupa.
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yOeaUTeNbHO CBUIETELCTBYET O TOM, YTO B K)KJOM U3 HUX B OOJIbIIEH MIIM MEHBIICH CTENCHH
OLICHUBAIOTCSI T€ WJIM HMHBIE CTOPOHBI MaTEMaTH4YECKOW IOATOTOBKH YyYallUXCS, Pa3BUTHE
KOTOPBIX 3aBHCHUT OT OCOOCHHOCTEH MporpamMm crpaH-ydacTHull. Tak, uccienoanue TIMSS
OpPUEHTUPOBAHO Ha COJEpKaHHE MPOrpaMM MO MaTEeMAaTHKE U UCHOJIb3YyeT 3HAUUTEIHHOE YHUCIIO
ONMM3KHUX K Y4€OHBIM 33aJaHMW 10 TaKUM pasJiesiaM, Kak «auredpa» M «4YUclia U BBIYMCICHUS,
yTo o0ecrneuynBaeT MPEUMYIIECTBO TEM CTpaHaM, Ul KOTOPBIX XapaKTepeH akaJeMHUYeCKUin
NOJXOJ K U3YYEHHIO MaTeMaTuKu (Hanpumep, Poccust, ctpanbl A3un u Boctounoii Esponer). B
T0 e Bpemst PISA opueHnTnpoBana Ha mpuMeHEHUE MAaTEeMAaTUKHU B MIOBCETHEBHBIX CUTYaLUAX U
MCIOJIb3YET 3HAUUTEIBbHOE YUCIIO 3aJJaHUM 110 TAaKUM pa3/esiaM, KaK «BEPOSITHOCTb, CTATUCTUKA»
U «U3MEpPEeHHs», YTO JaeT NPEeUMYILEeCTBO CTpaHaM, B KOTOPBIX MOIXOJ B OOY4YEHHH,
OpUEHTUPOBAaH Ha NPUMEHEHHUE IOJYYEHHBIX 3HaHWM (HAaIpHUMeEp, aHIVIOIOBOPSIIUE CTPAHbl U
ctpansl 3anafnoit EBpomsl). PaspaGoTunku koHnemumu ncciaenosanus PISA!'® crpasemmmso
CUMTAIOT, YTO pa3jMyue pPe3y/bTaToB, MOKa3aHHBIX KOHKpeTHOU cTpaHoii B TIMSS u PISA, B
3HAYUTENIbHON CTENeHu OOBSACHSAETCS JABYMS OCHOBHBIMU (DaKTOpaMH: CYIIECTBEHHBIM
pa3IuuMeM COJIEp)KaHUs TECTOB U YHUCIOM JIET OOydeHHUs B ILIKOJE YYAacTBYIOIIUMX B HUX
yuanxca. B PISA — aro yuammecs 15 ner, oOyuatomuecss B ocHoBHOM B 9 u 10 kiaccax, B
TIMSS — 310 yyamuecs 8-ro kiacca.
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