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2.2. MatemaTHu4yecKkasi T[paMOTHOCTb POCCUICKUX y4alIMXCs

TpaguuuoHHO OCHOBHOM 3a/1auyei HCCIIeI0OBaHUH KauecTBa
MaTeMaTHYECKOro OOpa30BaHMS SBICTCS OICHKA YYEOHBIX JIOCTHIKCHHUI
yYaluxcs, T.€. OLIEHKA OBJIAJICHUS KOHKPETHBIMH BOIIPOCAMH COJICPKaHMS
IIKOJIbHBIX KypcOB MateMaThuku. OQHAKO pe3yiabTaThl IPYyTUX UCCICTOBAHUN
MMOKa3bIBAlOT, YTO  BBIMIYCKHUKH  WIKOJbI, OBJIAJICBIINE  BOIPOCAMH
COJIepKaHMsl, JaJIeKO HE BCErJa CloCOOHBI MPUMEHSITh MOTYyUYCHHbIC 3HAHUS B
MOBCEIHEBHON >ku3HU. OYEBUJIHO, UTO OT Pa3BUTUS ITOM CIOCOOHOCTH
CYIIECTBEHHO 3aBHUCHUT BO3MOKHOCTh AKTHUBHOI'O YYacCTHsl BBIIYCKHUKA B
KU3HU COBPEMEHHOI'0 O00IIecTBa. IJTO M ONpeNeianwio TIJIABHYIO 1IeJb
uccienoBannsa PISA — oneHuTb  cmocoOHOCTH  15-IeTHHMX — y4Yaluxcs
HCII0JB30BaTh MOJYUYEHHBIC 3HAHUS M YMEHHS JUISL PSIICHUS ITUPOKOI0 Kpyra
npo0JIeEM, BO3HUKAIOIIMX B IOBCEAHEBHOM >KM3HU, M BBISBUTH TEHJECHIIUU
Pa3BUTHUS 3TOU c11ocoOHOCTU. BrIOOp maHHO# 1111 TpuBe K HE0OX0IMMOCTH
W3MEHUTh TOAXOABl K ONPEACICHUIO COJIEpKaHUS U pa3pabOTKe BCEro
WHCTPYMEHTAPUSL HMCCICAOBAHUS COCTOSIHUS MAaTEMaTHUYE€CKOM MOATOTOBKHU
yYaluXcs N0 CPABHEHUIO C IPYTUMU MOHUTOPUHTOBBIMU HUCCJIEOBAaHUSIMH.

OO0uue moaXoAbl K OLIEHKEe MAaTEeMATH4YeCKO TPAMOTHOCTH 15-j1eTHHX
y4yaluxcst

ConepxaHue OLEHKM MaT€MaTUYE€CKOW MOATOTOBKU  15-1meTHHX
yYalIuxcsd OCHOBAaHO Ha TMOHSITHA MATEeMATH4YeCKOW TIPAMOTHOCTH —
«CTIOCOOHOCTH YEJIOBEKA OMPEACNIATh U MOHUMATh POJIbh MAaTEMAaTUKH B MUPE,
B KOTOPOM OH KHBET, BBICKAa3bIBATh XOPOIIIO 00OOCHOBAaHHBIE MaTEeMAaTHYCCKHE
CY)KJIEHUSI M UCIOJIb30BaTh MAaTEMAaTUKy TaK, 4YTOOBI YIOBIETBOPSTH B
HACTOSIIEM ©  OyaymieM MOTPeOHOCTH, TPHUCYIIUME CO3UTATEIHHOMY,
3aMHTEPECOBAHHOMY M MBICIAIEMY IPpaXIaHuay» . [1, p.84]

CornacHo 3TOMy ONpPEAEIICHHI0 MaTeMaTUYeCKOW TI'PaMOTHOCTH,
UCCIIEIOBAHUE CTAaBUT TNiepes; coOOM 3a/lauyy ONpe/ieNuTh, HACKOJbKO
b (HEKTUBHO CTPaHBI MOATOTABINBAIOT |5-TETHUX YUYaITUXCs K BBITOJIHEHHUIO
POJIM AKTUBHOTO, MBICIISIIIETO W CTIOCOOHOTO rPasK/IaHUHA.

B uccnenoBanuy cuuTaeTcs, 4TO MAaTEMATUYECKU TPAMOTHBINA YEJIOBEK
o0JasaeT crnocoOHOCTHIO:

— pacro3HaBaTh MNpPOOJEMBbI, KOTOPbIE€ BO3HUKAIOT B OKpYXKaroIiei

JEHCTBUTEILHOCTH U MOTYT OBITh PEIICHBI CPEJICTBAMU MAaTEeMaTHKH;

— (opMyIHpoBaTh 3TU MPOOJIEMBI HA SI3bIKE MATEMATUKHU;

— pewmarb 3T MOPOOJEMBbI, HCMOJB3Ysl MaTeMaThyecKue (QakTbl U

METO/IbL;

— AHAJIM3UPOBATH MCIOJIb30BAHHBIC METO/bI PELICHUS,
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— HHTEPOPETUPOBATh  TOJYYEHHBIE  pE3yJibTaTbhl C  YYETOM

MIOCTABJICHHON MTPOOJIEMBI;

— (opmyIIMpOBaTh U 3aMUCHIBATH PE3YJIbTATHI PELLICHHUS.

Conep:xanue, KOTOPOE OpPraHM3aToOpbl MCCIEAOBAHUs BKJIAJBIBAIOT B
NOHATHE «MAaTEeMaTHYEeCKOM TIpaMOTHOCTW», (PAKTUYECKH CBEACHO K Tak
Ha3bIBaeMON «(QYHKUHMOHAIBHOM TIpaMOTHOCTW», KOTOpas, IO CloBaM
A. A. JleonTbeBa, TMpeANnojaraeT CrIoCOOHOCTh YENOBEKAa HCIOIb30BaTh
npuoOpeTaemMble B TEUEHUE KU3HU 3HAHMS U )KU3HEHHBIM OMBIT IJIs1 pelICHUs
HIMPOKOT0 TMaIa30Ha )KU3HEHHBIX 3a/1ay B Pa3IMYHbIX cepax yeaoBeYecKon
NEeSATENbHOCTH, OOIEHUS U COIIUAIbHBIX OTHOIICHUH.

CornacHo 1enu UCCIIeIOBAHUS yYalIuMCs IPEAJIaraloTcsl He TUITNYHBIE
y4eOHbIE MaTeMaTHYeCKHEe 3a7aud, XapaKTepHblE [UJII  POCCHUHUCKHX
MOHUTOPUHTOBBIX HCCIIEIOBAaHUN, a OJM3KKME K peajdbHbIM MPOOIEMHbIE
CUTYallUH, CBSI3aHHBIE C PA3HOOOPAa3HBIMM aCHEKTaMU OKPYKAOLIEH KU3HU U
TpeOyIOITHe SIS CBOETO PEIICHUS OOJIBIIICH YT MEHBIIICH MaTeMaTu3aluu. B
THX 3aJadaX OOBIYHO ONMCHIBAETCS, MHOTAA JOCTATOYHO MHOTOCIIOBHO,
HEKOTOpasi CUTyalusi M BO3HUKAIOIIas B HEMl mpobiieMa, KOTOPYH MOKHO
pa3pelnTh JOCTYNHBIMM y4YalllEMYyCsl CpPEACTBAMH MATEMATUKH. OTH
CUTYyallUd B OOJBIIEH MM MEHBIIEH CTENEHU CBA3aHBI C )KU3HBIO yUalUXCS:
JUYHOW JKU3HBIO, J>KM3HBIO IIKOJBl HJIM OOLIECTBA, MNPOGEeCcCHOHANIbHOU
NesTEeNbHOCThIO, HayKOU. [locTaBiieHHbIe B HUX MPOOJIEMBbl HEPEIKO UMEIOT
MEXIpeIMETHbIN XapakTep. JlJis UX pelleHus HapsAay C MaTeMaTHYeCKUMU
3HAHMSIMM HEOOXOJUMMO HCIOJIb30BaTh 3HAHMS, MPUOOPETEHHBIE MPU
U3YYEHUU JAPYTHX IpPEAMETOB (HalpuMep, 3HAHUE O YacOBBIX MOsAcCax M
auarpamMmax HacelleHusi u3 reorpaduu, 3HaHue 0 GU3NYECKUX Ipolieccax U3
¢usuku). Ilpu >TOM NPUHIMNUATIBGHO, 4YTO 3aJaHUS Ha MPOBEPKY
MaTEMaTUYECKOM T'PaMOTHOCTH BKJIIOYAKOTCS B TECT, KOTOPBIA COAEPKUT
3aJaHusl, COCTABJICHHbIE Ha MaTepualie W3 Pa3HbBIX MPEIMETHBIX 00JacTeit
(uTeHwe, ecTeCTBO3HaHWE, MaremaTuka). TakuM 00pa3oM  peanbHO
o0OecreynBaeTcs BO3MOXKHOCTh NPOBEPKH YMEHHS pPaclo3HaTh CHUTYAIMIO,
TpeOYIOILYI0 TPUMEHEHHUS 3HAHUI M0 MaTEMaTHUKe.

Conepxanue  3aJaHMil  COOTBETCTBYET  OJHOM M3  YETBIPEX
cooepoicamenvuvlx obnacmei. Ilpocmpancmeo u @opma — BOIPOCHI,
OTHOCSIITUECS K MPOCTPAHCTBEHHBIM M IJIOCKUM T'€OMETPUYECKUM (hopmam U
OTHOILIECHMSIM, T.€. K TEOMETPHUYECKOMY MaTrepuany; H3uenenue u
3a8ucumMocmu — BOIIPOCHI, CBSI3aHHBIE C MaTEMaTUYECKUM ONHCAHUEM
3aBUCHUMOCTH MEXJIY IE€PEMEHHBIMH B pa3JIMYHBIX Ipoleccax, T.e. C
anreOpanyeckuM MarepuanoM; Koauuecmeo — 3Ta 00JIacCTh BKIIOYAET
BOIIPOCHI, CBSI3aHHBIE C 4YHWCIAMH; B NpPOrpaMMax II0 MaTEMAaTHKE 3TOT
MaTepuan dYalle BCEero OTHOCUTCS K apudmeruke;, Heonpedenennocmov —
BKJIFOYAE€T BEPOATHOCTHBIE M CTAaTUCTHUYECKUE SIBJIEHUS M 3aBUCHMOCTH,
KOTOPBIE HMMEIOT CaMO€ HENOCPEICTBEHHOE OTHOIIEHHE K COBPEMEHHOMY
MH(OPMAIMOHHOMY OOIIECTBY W SIBJISIOTCS MPEAMETOM U3YUYEHHS pa3/iesioB



CTaTUCTUKU M BEPOSTHOCTU. DTHU YETHIPE COJACPKATEIBHBIX OOJACTH, Kak
CIIPaBEJIMBO CUMUTAIOT OPraHW3aTopbl W YYACTHUKM  HUCCIIEIOBaHUS,
MOKPBIBAIOT JUANA30H MATEeMATHYECKUX 3HAHUN, HEOOXOAUMBIX 15-meTHUM
y4aluMmcsl B KAUYECTBE OCHOBBI I KU3HU U JJISL TaJbHEUILIETrO paCIIMPEHUS
UX MAaTEMAaTHYE€CKOTO TOPU30HTA.

Conepxanue 3aJaHui, NpeaJiaraéMblX B TECTaX, CBSI3aHO C
TPAJIULMOHHBIMHA  pa3/iellaMyd  WIM TE€MaMH, COCTABILSIIOLIMMUA  OCHOBY
IIKOJIBHBIX TIPOTPaMM TI0 MaTeMaTHKe B OOJIBIIMHCTBE CTPaH MHpPA, B TOM
yucine u B Poccuu: uucna, aneebpa, ¢ghynxyuu, ceomempus, 6eposmHocmy,
CMamucmuka, OUCKpemuas Mamemamuxa.

B uccnenoBanuu cocTossHuE MAaTEMATUYECKON TPAMOTHOCTH YYaIllUXCH,
KpOME BIIaJICHHS MaTepHajoM BBIACICHHBIX COJEPKATEIBHBIX 00JacTel,
XapakTepusyeTcsi oOJaJaHueM psija T[O3HABATEIbHBIX MaTeMAaTHYECKUX
KOMIIETEHIIMA. B COBOKYNMHOCTM  3TH  KOMIIETEHUHUH  COCTABJISIIOT
IIO3HABATEIBHYI0 MaTEMaTUYECKYK KOMIETEHTHOCTb. Mamemamuueckas
KOMNemeHmHOCMb yYallluXcs ONPENIENAeTCS KaK COYETAaHUE MAaTEMAaTHUYECKUX
3HaHWM, YMEHHH, OIbITa W CIOCOOHOCTEH 4YenoBeKa, O00eCTeurnBarOIINX
YCHEIIHOE PEIICHUE Pa3IUYHBIX TPOOJIEM CPEeICTBAMU MAaTEMATHKH.

Jlnsg  onucaHuWs TO3HAaBaTEIbHOM JEATENBHOCTH B HCCIEAOBAHUU
BBIJICJISIFOTCS] TPU TPYIIIBI MAaTEMAaTUYECKUX KOMIETEHLIUN: gocnpoussederue,
YCmaHosneHue cés3ell, pacCyHcOeHusl.

Mamemamuueckue KomnemeHyuu 6 2cpynne «8OCHPOU3BEOCHUE)
BKJIIOYAIOT: BOCIPOU3BEJECHUE 3HAKOMBIX MATEMAaTHUYECKUX OOBEKTOB U
CBOMCTB, MaTeMaTH4YeCKUX (AKTOB W aJIrOPUTMOB, MNPSIMOE MNPUMEHEHUE
W3BECTHBIX CTaHAAPTHBIX IPUEMOB, CIIOCOOOB, MPOLEAYP M TEXHUYECKHUX
HaBBIKOB B CTaHAApPTHOM CHUTyalluH, paboTa CO CTaHAAPTHBIMH, 3HAKOMBIMHU
BBIpaXKEHUAMH U (HOPMYJIaMH, HETOCPEICTBEHHOE BHITIOTHEHNE BHIUYNCICHUM.

I'pynna xomnemenyuti «ycmawo@ieHue cesa3ei» CTPOUTCA Ha
PENPOYKTUBHON AEATEIBHOCTA MO PEIIEHUIO 3a7ay, KOTOpPbIE XOTS U HE
ABJISIFOTCA CTaHAAPTHBIMHU, HO BCE K€ 3HAKOMBI YYaIlUMCS WIH K€ BBIXOMST
3a paMKH W3BECTHOIO JUIIb B OUEHb MAJIOW CTENEHU. DTHU 3a7a4M JJIsl CBOETO
penieHusi TPeOYIOT MPOJEMOHCTPUPOBATH CIHOCOOHOCTh K HHTETPAIN U
YCTAHOBJIEHHIO CBSI3€M MEXKJY MATEPUAJIOM, OTHOCAIIMMCS K Pa3JIuYHbIM
COJIEpP>KATENIbHBIM O00JIACTAM WJIM TEeMaTHYECKUM pasfiejiaM IMpOorpamMMbl, a
TaKKe MEXy pa3HbIMU (popMaMu npeacTaBiaeHus HHGOpPMAIUU B OTMCAHHON
JKU3HCHHOM CUTYAIUHU.

I'pynna  komnemenyuii  «paccyxcoenusiy — SIBISETCA  Pa3BUTHEM
npeabayIed rpynnsl KoMmneTeHnn. OHa BKIIOYAET CIIOCOOHOCTh YUaluXxcs
COCTaBUTh IUIAH CTPATErMU PEIICHUA U MPUMEHUTh €ro i pa3pelieHusd
KOMIUJIEKCHOM TmpoOjemMHoi cutyauuud. [lo cpaBHeHHI0O ¢ 3aaHUsIMHU,
XapaKTEepHbIMHU Ui TPUMEHEHUS MPEAbIAylIEed TIPYyHIbl KOMIIETEHIIUH,
KOMITJIEKCHAsI Tpo0JeMa COAEPKUT OOJbINEe AIEMEHTOB (KOJIMYECTBEHHBIX
JAHHBIX M YCJIOBHM, KOTOpPHIE HAJI0 YYHUTHIBATH MpPH IOUCKE W OTOOpE




NOJIYYEHHBIX PEIICHUI), U MOXKET ObITh HE3HaKoMa yyamumcs. OT yqaiuxcs
TpeOyloTCsl OIpeAesieHHas MHTYULUS M TBOPYECKMH MOAXOA K BbIOOPY
COOTBETCTBYIOIIMX MATEMaTUYECKUX METOJOB, NPHUMEHEHHE 3HAHUU U3
Pa3HBIX pPa3JeioB MPOrpaMMbl, CaMOCTOSATEIbHAs pa3pabOTKa aJIropuTMa
nevictBuii. Kpome Toro ot ydamuxcs Tpedyercs yYMEHHE IMPOBOJUTH
000CHOBaHHBIE pacCyXJCHHUSA, 0000ImeHHEe U OOBICHCHHE TIOJYYCHHBIX
pPe3yJbTaTOB B HOBBIX JIJISl HUX CUTYallUsX.

Bo wmHorux 3amanusx wuHGOpMAIUS TPEABABISICTCS HE TOIBKO B
BepOaIbHOM (popMe, HO U B BUJAE TaOJHUIL, IUarpamm, rpa(pukoB, PUCYHKOB,
cxeM. Yyammmcs TpeOyeTcs H3BJI€Yb HYXHYH /I OTBETAa Ha BOIPOC
uH(poOpMaIMIO TpU pa3HbIX (opMax ee MoAaud, NPUYEM B OTIEIbHBIX
3aJJaHUAX MM TPUXOIUTCA padoTaTh OJHOBPEMEHHO C HECKOJIbKUMU
tabnunamu,  rpadukamu,  guarpammamu.  OcoOeHHOCTH  3aJaHUi
CBUJETEIBCTBYIOT O TOM, HACKOJIbKO OOJbIIOE 3HA4eHHE B JaHHOM
UCCJIEIOBAHUM TIPUAAETCS MTPOBEPKE YMEHUS aHATU3UPOBATh MPEIOKEHHYIO
CUTYAIIHIO.

YcnenHoe BBIMOTHEHUE OOJIBIIMHCTBA 3aJ]aHUI CBSI3aHO C Pa3BUTHEM
TaKMX BaXKHEUIIUX OONIEYy4yeOHBIX YMEHHH, Kak yMEHHE BHHMATEIIbHO
MPOYNUTATh U MPOAHAIM3UPOBATH HEKOTOPBIA CBSI3HBIM TEKCT, BBIICIUTH B
NpUBEACHHOW B HEeM HMHGOpPMAIMK TOJBKO T€ (aKThl M JAaHHBIE, KOTOPHIE
HEO0OXOIMMBI ISl IOJIyYEHHUs OTBETa Ha OCTaBJIECHHBIN BOIPOC.

HeoOxoauMo  OTMETUTH, 4YTO MNPUHUMUIIMAIBHON  OCOOEHHOCTHIO
3aJlaHuid  MEXAYHAapOJHOIO TecTa SABJISETCS ONopa Ha OTHOCHUTEIIbHO
HEOOJIBIION 00bEM MATEMAaTHYECKUX 3HAHUN M YMEHUH U3 0OIIero Kypca
MaTeMaTUKH 5-6 KJIacCOB POCCHMCKON IIKOJBI W OBJAJCHUE HEOOIBIINM
KOJIM4ecTBOM (DaKTOB M METOJOB W3 pa3leiioB anredpbl, TE€OMETPHUH,
BEPOSITHOCTU U CTATUCTUKU B Kypcax MaTeMaTUKU 7-9 KilaccoB.

O4eBUIHO, YTO U3yUYEHUE MATEMATUYECKOW MOJArOTOBKU yYalllUXcs B
uccinenoBanun PISA werpamummonno mis Poccun. B poccuiickoii mikome
BCEPOCCHUICKHE W JIOKaJIbHBIE MPOBEPKU, KaK MPABUIIO, OPUCHTUPOBAHBI Ha
BBISIBJICHUE YPOBHSI OBJIAJICHUS KOHKPETHBIM MaTeMaTHYECKUM armnapaToM,
YyMEHUEM pemiarh ydeOHble MaTEeMaTHYECKHE 3aJadd Pa3IndHOTO, TMOa4ac
JOCTATOYHO BBICOKOTO, YPOBHS CIOKHOCTH.

B npoBeneHHOM UCCIEIOBaHWH MOYXHO BBIIETUTh OTHOCHTEIBHO
HEOONBUION MepeyeHb 3HAHUM M YMEHMI, KOTOpbhle Ha MEXIyHapOJIHOM
YPOBHE CUMTAIOTCA HEOOXOAUMBIMU JJII MAaTE€MaTUYeCKH TI'PaMOTHOTO
COBPEMEHHOT0 4esnoBeka. K HUM OTHOCATCS: BBIYMCIIEHUS C PALlMOHATbHBIMU
YuClIaMU, JEHUCTBUS C MPOLIEHTaMU, UCIIOJIb30BaHNE MaclITaba; BHIMOIHEHUE
JNEUCTBUN C pa3IMYHBIMHU €AUHUIIAMU U3MEPEHUs! (IJTMHBI, Macchl, BPEMEHH,
CKOPOCTH); COCTaBJIEHHUE U pEIIEHUE JIMHEWHBIX YpPaBHEHHM; MPOCThIE
KOMOMHATOPHBIE 3a]]a4M, pelaeMbie METOJIOM Mepedopa BapuaHTOB; paboTa ¢
dbopmynamu; coctaBieHre GOpMyJIbl OOIIETO YieHa 3HAKOBOM M YHCIIOBOM
[I0CJIEIOBATEBHOCTH; IIPOCTPAHCTBEHHBIE MpPEJCTABIICHHUS,



IPOCTPAHCTBEHHOE BOOOpa)X€HUE, HEKOTOpbIE JJIEMEHTApPHBIE CBOICTBA
CTaHJAPTHBIX MPOCTPAHCTBEHHBIX (UTYp, MJIMHA OKPY>KHOCTH, IUIOLIAIb
Kpyra, NpsIMOYIroJIbHUKa, KBaJApara, TPEYroJabHUKA, HAX0XKACHUE NEPUMETPa
U IUIOWIAJeH  HeCcTaHAapTHBIX  (Uryp; UYTEHWE U  HMHTEpIpeTaIus
KOJIMYECTBEHHOW HH(OpMAIlMK, TWPEACTaBICHHON B pa3nu4yHoud Qopme
(Tabmun, guarpamm, rpaduKoOB peaqbHbIX 3aBUCHUMOCTEH), XapaKTepHOU s
CpEJIICTB MaccoBOI uHpOpMaIuy; UCITIOJIb30BaHUE CPEIIHETO
apu(MeTHYecKoro ajsl XapaKTEpPUCTUKH SIBJICHUNA U IMPOLECCOB, OIU3KHUX K
peasbHON JIEWCTBUTEIILHOCTH, COJIEpKATENbHAS HHTEPIPETALINUS BEPOSITHOCTU
COOBITHS, HAXOXK/IEHUE BEPOSITHOCTH HECIIOKHBIX HE3aBUCHUMBIX CITy4YalHBIX
COOBITHI 1 YKCIIa HACTYIJIEHUSI COOBITUS IO €r0 BEPOATHOCTH.

Oco0eHHOCTH 3a/1aHUIi 1JI51 OLIEHKH MATEMaTHYeCKOil TPaMOTHOCTH B
2009 roay

B otimmune ot 2003 r., KOrAa MPUOPUTETHON 00JIACTHIO OLICHKU OblIa
MareMaTudeckas rpaMoTHOCTh, B 2006 u 2006 TT. IPHOPUTETHBIMH OBLIH
apyrue o0jacTh — ecCTeCTBeHHOHay4dHas rpamMoTHOcTh (2006 r1.) wu
yuTaTeabckas rpaMoTHOCTh (2009 r.). [Toatomy B 2009 1. OBLJI0 YMEHBIIIEHO
KOJIMYECTBO MATEMAaTUYECKUX 3aJlaHUil B MEXAYHAPOJIHBIX TeCTax IO
cpaBHeHHIO HE TosbKO ¢ 2003 ., HO 1 ¢ 2006 T.

JIns1 BBIABJIEHUS] TEHACHLIIMN B U3MEHEHUN COCTOSIHUS MAaTeMaTHU4YECKOU
NOJATOTOBKM TECTHPOBAHHWE MPOBOJAMIOCH C MOMOIIBIO 3aJaHHI, KOTOpbIE
obuTK ucnoab3oBanbl B 2003 u 2006 rr. U3 54 3aganuii (85 Bonpocos) 2003 r.
B TecThl 2006 1. 6bU10 oTOOpano 31 3amanue, comepxaiiee 48 Bomnpocos. U3
3ananuii 2006 . B Tectsl 2009 1. ObLIO BKIIIOYEHO 24 3a7aHus (35 BOIPOCOB).
[Tpu otOope 3THX 3aAaHNIl BOBMOXHOCTh MTPOBOJIUTH CPABHEHHE PE3YJIbTATOB
2003, 2006 u 2009 rr. u nmoaydaTh Ha 3TOH OCHOBE OOBEKTHUBHBIC BHIBOIBI
OTHOCHUTEJIbHO COCTOSIHUSI W TEHACHIUMHA B HM3MEHEHUUM MATEMaTUYECKOU
MOJTOTOBKM POCCHUUCKHUX y4YalllMXCsi oOecreynBagach 3a CUET BKIIOYCHUS B
tectel 2009 r. mpeacTaBUTENBHOW BBIOOpPKM 3amaHuii u3 TectoB 2003 u
2006 rr.

ConepxaHue 3aJaHUl OMUPAJIOCh HA MaTepuan, Hu3y4yaeMbld B
poccuiickoil mkone. OAHAKO AakKIEHThI, CIAEJIaHHbIE B HCCJIEJIOBAaHUU Ha
WCIOJIb30BAaHUE MaTepHrasa BhIICIICHHBIX YUEOHBIX TEM, PE3KO PACXOSATCS CO
CTPYKTYpOH M COJIEPKAHHEM KypCOB, KOTOpBIE H3ydalld pOcCHilckue 15-
aetHue yvamuecs. OCHOBHOM akLEHT B UCCIEIOBAaHUM JENaeTcsl Ha
apu(@METUKy U TPOCTPAHCTBEHHYID T'€OMETPHUIO, T.€. HAa TOT MaTepual,
KOTOpbIN B OOJIBIIMHCTBE 3apyOEkKHBIX CTpaH MPOJOJDKAET u3yyaThes 10 10
KJlacca BKJIIOUMTENIbHO, @ B POCCUIMCKOM 1IKoJIe 3aBepiiaercs B 6 kiacce. B To
e BpeMsl BONPOCHI, KOTopble uist 15-metHux yuwammuxcs Poccum Obuin
[EHTPAILHBIMUA B TE€YEHHE TPEX-YEThIPEX MPEANIESCTBYIOMUX JeT (anredpa,
CUCTEMATHYECKUM KypC IUIAHUMETPUHU), B TPOBEPKE MPAKTHUYECKU HE
MpPEACTABIICHBI.



JIisi BBITIOJIHEHUSI YacTH 3aJlaHvil TpeOOBaJIOCh 3HaHWE Marepuala,
KOTopsIi 10 2004 1. HE BXOAUI B IPOrpaMMy POCCHUMCKON OCHOBHOM IIKOJIBI.
OTO 3ajaHus, COCTaBJIEHHbIE Ha Marepuaine TeM «BeposTHOCTE» U
«CratucTrka», KOTOpPbIE COCTABIISUIM IPUMEPHO TPETh BCEX 3alaHUM B TECTaxX
2009 roma. C 2004 roma »TOT MaTrepuajn SIBISETCS O00S3aTCIbHBIM IS
W3YUYEHHsI, HO €ro OCBOCHHE HE KOHTPOJHUPYETCS Ha TOCYJIapCTBEHHOM
ypoBHE. be3ycioBHO, 3TO OOCTOSITENILCTBO HETaTUBHO OTPa3uWjoCh Ha
pe3yJibTarax BoinojaHeHus TectoB B 2009 rony.

OTMeTHM TakXe, 4YTO NPHU BBHIMNOJHEHUU MEXIYHAPOJHOIO TeCcTa
(dakTUYeCcK HE MOTPEOOBAINCH 3HAHMS OCHOBHBIX BOIPOCOB MAaTEMaTHKH,
KOTOPBIE M3Yy4YaJduch B 8-9 Kiaccax POCCHUMCKOW MIKOJIbL. IloaTOMYy MOXKHO
ckazarb, yto B 2003, 2006 m 2009 rr. mMaremarndeckass TI'pPaMOTHOCTb
yyamuxcsi Poccuu olleHMBajach HE Ha TOM MaTepuasie, KOTOpPbI OHHU
U3yYalld MOCJEIHUE ABa rofa. ITo 00CTOSTENbCTBO 3aCTaBISAET MOIXOIUThH
JOCTaTOYHO OCTOPOKHO K BBIBOJJAM O COCTOSSHUM MaTe€MaTH4YeCKON
MOATOTOBKM POCCHUMCKUX |S5-TE€THHUX ydamuxcs B LIEJIOM, CAECIaHHbIM Ha
OCHOBE pe3ysbTaToB ucciaenoBanus PISA.

OcHoBHBIE Pe3yJIbTaThl

ITo pe3yJibTaTtam BBIIIOJIHEHU S MaTEeMaTUYECKON 4acTu
MEXKIYHApPOJHOTO TEeCTa YYallUMHUCS KaXJIOW KOHKPETHOW CTpaHbl s
KOKJIOW CTpaHbl OBLIO OMNPEAEICHO MECTO CpeAu JPYruX YYaCTHUKOB
uccinenoBanusi. CpaBHEHHME MAaTEMAaTHUYECKON MOATOTOBKHU YYalllUXCS CTpaH-
YYaCTHUIl MPOBOJIUIIOCH HAa OCHOBE CpPAaBHEHHUS CPEAHUX OAJIOB Yy4al[UXCs
CTpaHbl M TPYII YyYalllUXCs, JOCTUTHYBIIUX BBIJICJICHHBIE B HCCIEIOBAHUU
YPOBHU MaTeMaTH4Y€CKON I'PaAaMOTHOCTH.

B Tabmune 2.2.1. mpenacraBieHbl cpeaHue Oalibl 3a BBITIOJTHEHUE
MaTeMaTHYECKUX 3aJJaHUH U MecTa (paHTH), Ha KOTOPBIX PACIOJIOKMINCH 65
CTpaH-y4aCTHHII.

B psany, ynopsjgodeHHOM 1O cpeaHuM OajijiaM, KOTOpbIE MPHUCBOCHBI
ctpaHaMm, Poccus 3anmmaer 38 mecto. OmHako cpeaHue Oaibl 2 CTpaH
(I'peunn n XopBaTuH) CYHIECTBEHHO HE OTJIMYAIOTCS OT CpeaHero Oasia
Poccun, mostomy Ha camom nene Poccust pacnonoskena Ha nuntepsaie 38-39
MecTa. 3aMeTuM, 4yTo 38-e Mecto Poccum He NOMKHO MOHUMATHCSI OYKBAIbHO
B TOM CMBICJIE, YTO POCCHMCKHUE y4Yalluecs MO BCEM TECTOBBIM 3aJaHUSAM
MOKa3ajau pe3ysibTaT HIXKE, yeM ydamuecss 37 CTpaH, UMEIIIHNX 3HAYUMO
Oosnee BbicOKMU cpennui Oami. Ha camom nene, poccuiickue yudamuecs,
JNEeUCTBUTEIBHO YCTyMash B IIEJIOM MO BBIMOJHEHUIO TECTOB JIUIUPYIONTUM
ctpanam (1-6 wmecra: Illanxait (Kuraif), Cunranyp, ['onkonr, Pecnybnuka
Kopes, TaliBanb, @UHISIHIKS), HA HEKOTOPHIE TECTOBBIE 3aJlaHUSI OTBETHIIU
HE XY’K€, a UHOTJIa U JIy4Ille, YEM y4alllhuecs CTPaH, 3aHSABIIMX MOCIETYIOIINE
7-20 mect (IIBetuapus, Anonusa, Kanama, Hunepnanael, HoBas 3enanus,
benbrusi, ABcrpanus, I'epmanust, Icronus, Ucnanaus, Janus u ap.)



Tabnuya 2.2.1

Pe3yabTaThl CTpaH M0 MATEMATUYECKOM TPAMOTHOCTH

Ctpaka CpepHun | CTaHpaapTHas owmnbka | Mecto cTpaHbl cpeau
6ann nM3mepeHus APYrUX cTpaH

1. Llanxawn (Kutawn) 600 (2,8) 1
2. CuHranyp 562 (1,4) 2
3. "oHkoHr (KuTai) 555 2,7 3-4
4. Pecnybnuka Kopest 546 (4,0 3-6
5. TanBaHb 543 3,4 4-7
6. PuHNAHaNA 541 (2,2) 4-7
7. J[TuxTeHWTEenH 536 (4,1) 5-9
8. CTpaHBl, cpeHuii 6am1 LLiBevivapus 534 (3,3) 6-9
9. KOTOPBIX CTATHCTUICCKH FAnoks 22 (3.3) 8-12
10. KaHana 527 (1,6) 9-12
11. 3HaMMO BBILIC HugepnaHngbl 526 4,7 8-13
12| CPEmHEro 6amiano  |yacao (Kuran) 525 (0,9) 10-12
13. crpasam O9CP Hosas 3enanaus 519 (2,3) 12-14
14. Benbrus 515 (2,3 13-17
15. ABCcTpanus 514 (2,5) 13-17
16. epmaHus 513 (2,9 13-17
17. ScTOHUSA 512 (2,6) 14-17
18. Wcnangus 507 1,4 17-19
19. Nanus 503 (2,6) 18-21
20. CnoBeHus 501 1,2 19-21
21. Hopeervis 498 (2,4) 19-26
22. PpaHums 497 3,1 19-28
23. CTpaHbL, cpeIHHil Gai Cnosaukasi Pecnybnuka 497 (3,1 19-28
24. KOTOPBIX HE OTINYAETCSI AsCTpys 496 (2.7) 20-28
25. Monblua 495 (2,8) 21-29
26| OT cpemmero bamnano oo 494 2.9) 21-30
27|  ctpanam O3CP  IGe)ickan Pecnybrnea 493 2.8) 2231
28. BenunkobputaHus 492 (2,4 23-31
29. BeHrpus 490 (3,5) 23-34
30. [Trokcembypr 489 (1,2) 28-33
31. CLLA 487 (3,6) 26-36
32. MpnaHgus 487 (2,5 28-35
33. MopTyranus 487 (2,9) 28-36
34. McnaHus 483 (2,1 32-36
35. VTanus 483 (1,9) 32-36
36. [laTBKA 482 (3,1 32-37
37. Nutea 477 (2,6) 36-38
38. Poccus 468 (3,3) 38-39
39. peuuns 466 (3,9) 38-40
40. XopBaTus 460 (3,1) 39-40
41. [ly6an (OAJ) 453 (1,1) 41-42
42. Mapaunb 447 (3,3) 42-44
43. Typums 445 (4,4) 41-44
44, Cep6us 442 (2,9) 42-44
22 Ctpanbl, cpeuuii 6am g‘3ep63‘7"q>'(aH 22; gg; j:gz

. onrapusi , -
a7 KOTOPBIX CTATUCTUYECKU PyMbIHIS Vo (3.4) 1549
48, |3HAYMMO HIKE CPEJHErO Ypyraai 227 (2,6) 25-49
49.| Oamranocrtpanam g, 421 (3.1 47-51
50. 03CP Tannang 419 (3.2) 4852
51. Mekcuka 419 (1,8) 49-51
52. TpuHngag v Tobaro 414 (1,3 51-52
53. KasaxcraH 405 (3,0) 53-54
54. YepHoropus 403 (2,0) 53-54
55. ApreHTuHa 388 (4,1) 55-58
56. VopgaHus 387 (3,7) 55-58
57. Bpasunus 386 (2,4) 55-58
58. Konymbus 381 (3,2 56-59
59. An6aHns 377 (4,0) 57-61
60. TyHuc 371 (3,0) 59-63
61. VIHOOHe3uns 371 (3,7 59-63
62. KaTap 368 (0,7) 61-63
63. Mepy 365 (4,0) 61-64
64. Manama 360 (5,2) 62-64
65. Kblprbl3acTaH 331 (2,9) 65




Pacnpeneﬂeﬂne pOCCHﬁCKHX YJyalmuxcsi mo YpoBHsSIM MaTeMaTHYeCKOM
IrpaMOTHOCTH

Jns  XapakTepUCTUKM COCTOSIHHUS MaTEMaTHYECKOM TI'pPaMOTHOCTH
ydaierocsi ObUl UCHOJB30BaH CHOCO0, YUYUTHIBAIOUIUN PEAbHYIO TPYAHOCTD
3aJlaHUM MEXKIYHApOAHOTO TECTa, C KOTOPBIMH YCIEIIHO CHPABUIICA 3TOT
yuyeHuK. PeanmpHas TpyAHOCTh 3aJaHUSl OLICHMBAJACh OallJIOM, KOTOPBIi
onpenemsuics 1o 1000-0annbHOM 1IKale HA OCHOBE PE3YyJbTaTOB €ro
BBINIOJIHEHNS YYaCTHUKAMM MCCIIEIOBAHHSA. 3aTe€M KaXIOMy ydaleMycsl ¢
YUYETOM PEAIbHOM TPYIHOCTH BCEX PEIICHHBIX UM 3aIaHUM IO 3TOU K€ IIKaJe
BBICTaBSUIMCh Oajiibl, Ha OCHOBE KOTOPBIX MOXHO OBLUIO OIIEHUBATh
COCTOSIHUE €r0 MAaTEMAaTUYECKON IPaMOTHOCTH.

O4eBHUIHO, YTO 3Ta OLEHKAa MAaTEMaTHYECKOM TPaMOTHOCTH YYECHHMKA
MMEET BEPOATHOCTHBIM Xapakrep. [loaTomMy ee Henb3s TpakToBaTh TaK, YTO
KOHKPETHBI YYEHUK HE CHOCOOEH pemuTh HU OJHOW 3aJadyd, peaibHas
TPYAHOCTh KOTOPOM BBIIIE MOJYYEHHOTO UM Oalljia, U PEIIuT J0yIo 3a/1a4y,
TPYIHOCTh KOTOPOM HHUXE TMOJyuyeHHOro uMm Oamia. B To ke Bpems
CYILIECTBYET JOCTATOYHO OO0JIbIlas BEPOATHOCTH (62%), 4TO YUEHUK YCIIEITHO
CIIPaBUTCS C 3aJlaHUSIMU, TPYAHOCTh KOTOPBIX HHM)KE OILEHKH COCTOSIHUS €T0
MaTeMaTU4eCKOW T'PaMOTHOCTH, W, CKOpee, HE CMOXKET BBINOJIHUTH 3a1aHUS,
TPYAHOCTh KOTOPBIX BBILIE ITOJTyYEHHON UM OLICHKH.

Pa3zpabotunku uccnenoBanus pazaenwnn 1000-0annpHyr0 mIKamy Ha
6 mpoMeXyTKOB MO yObIBaHUIO 3HaueHu. Kaxaplii W3 3THX IPOMEXKYTKOB
ompenensyi  OOMH W3 6  BBIICICHHBIX YPOBHEHM  I03HABATEJIBHOU
MaTEMaTUYECKOM JESTENbHOCTH, KOTOpass TpeboBanach i PELICHUS
3aIaHUM, TIO TPYAHOCTH COOTBETCTBYIOIIMX NTaHHOMY INPOMEXKYTKY. Camblil
BBICOKHMI 6-1 ypOBEHB OIpPENENSIICS TPYNION 3alaHui, TPYAHOCTh KOTOPBIX
OblJla OIlCHEHAa CaMbIMM BBICOKMMM Oajiamu (Bbiie 699 OaioB) 1O
CpPaBHEHMIO ¢ IpyrumMu 3aanusgMu. CaMblil HU3KUI ypoBeHb — 1-if (Huxe 358
0ayuioB). YpoBEHb MaTeMaTHUYECKONM IpaMOTHOCTH YYallMXCs, KOTOpbIE HE
JOCTUTIIH 1-TO ypOBHS, cuuTaics Huxe 1-ro.

B Tabmume 2.2.2 mnpuBeACHO OMHCAaHWE BHUJOB JICATEIIBHOCTH,
XapaKTEpHOM JUISl KaXKJIOTO W3 BBIJICJICHHBIX YPOBHEM MaTeMaTUYECKOU
IPaMOTHOCTH.

Paznuune maremMaTHyeCcKON AEATENbHOCTH, XAPAKTEPHOU JJISI KAXKIO0TO
U3 0-TU BBIJEJIEHHBIX YPOBHEW, ONPEAENSAETCSA: CIOKHOCTBIO MHTEPIPETALUN
U PACCYXICHUH, HEOOXOAUMBIX [JIsl pPELIEeHUs MpOOJIEMBbI; CIO0XHOCTHIO
crioco0a pemeHus (0T OJHOIIAroBOro 10 MHOTOIIArOBOI0 pelieHus ); Gopmoit
npeacTaBieHus uHGopManuu (0T €IUHCTBEHHOW (POpPMBI 0 HECKOJbKUX
(bopM); CIOKHOCTHIO MATEMATHUYECKON apTyMEHTALIUH.



Tabnuya 2.2.2

Onucanue ypOBHeﬁ MaTeMaTH4ecKou I'PpaMOTHOCTHA B HCCJIEIOBAHNHA

PI1SA-2009
2 | Hygusi | 0 Y4-CAB
2 . Poccumn u YTo MOryT npoAeMOHCTPUPOBaTh yualumecs, AOCTUIME AAHHOTO YPOBHSA
g_ CTpaHax MaTemaTu4yeckoum rpaMOTHOCTU
> | YPOBRA | o3cp
1% VYuamuecs, MaTeMaTH4yecKas TPaMOTHOCTb KOTOPBIX OTBEYaeT JSTOMY
yJamuxcest | ypoBHIO, MOTYT OCMBICIHTH, OOOONINTh M HMCIOIB30BATh HH(POPMAIHIO,
Poceun MOJYYEHHYI0O MU Ha OCHOBE HCCIICJIOBAHUS M MOJEITHPOBAHUS CIOKHBIX
MoryT npoGnaeMHbIX  curyaiit. OHM  MOTYT CBA3bIBATH M MCIIOJIB30BaTh
BI;I:;;IHH;;B MHPOPMAIIMIO M3 PasHbIX HCTOYHHUKOB, MPECTABICHHYIO B Ppa3NuYHOM
6 ypoBHs ¢dopMe, W YCIENIHO OIEepUPOBaTh C HeW. OTH ydamuecs OOIagaroT
tpymHocTy, | MPOBUHYTBIM MaTEeMATHYECKHM MBIILICHHEM M YMEHHEM MPOBOJHTH
3,1% B paccyxxaenus. OHM MOTYT NPUMEHATh MHTYULUIO M MIOHUMaHHUE Hapsdy C
cpemHeM 1o | BJIAJICHUEM MATEMATHYECKUMHU CHMBOIIAMM, ONIEPALMAMU M 3aBUCUMOCTAMHU
crpanam | JUisi pa3pabOTKM HOBBIX MOJXOJOB M CTPaTETHH IS pa3pelIeHUs] HOBBIX
O3CP npoOJeMHBIX CHTyalui. Ydammecss MOTyT (opMyiaupoBaTh U TOYHO
BBIpa)KaTh CBOU JICHCTBUS U Pa3MBIIIICHNS OTHOCHTEIBHO CBOMX HAaXOMOK,
WHTEpIPETAIlH, apryMEHTOB M COOTBETCTBUSI WX IPEUIOKEHHOM
CUTYyalNH.
Ipumep 3a0anua: «Cadosuuky (687 6annos), llpunoscenue 3.
669
5 5,3% VYuamuecss MOryT co3faBaThb M paboTaTh C MOJEISIMH  CIOXKHBIX
yJamuxest | mpoOIeMHBIX CHUTYaIlMii, pacliO3HaBaTh WX OTPAHWYCHHS M yCTAHABIHNBATH
Poceun COOTBETCTBYIOIME nomyiieHus. OHM MOTYT BBIOMpaATh, CpaBHHMBATh U
MoryT OLICHMBATh  COOTBETCTBYIOLIME CTPATerMH  PEIICHHS  KOMIUIEKCHBIX
131;1:;;:;;5 npoOjeM, CBS3aHHBIX C COB,HanHOfI MOJIENIBIO. OTH yvalgecs IpH
S ypopus | PACCMOTpEHNH NPEATIOKCHHON CUTYyaluu MOTYT paboraTb
rpymHocTy, | UC/ICHATPABICHHO, HCTIONB3YS XOPOIIO PA3BUTOE YMEHHE PasMBIILIATH U
12,7% s | PaccyXmatb, COOTBETCTBYIOIIME CBA3aHHBIE MEXTy COOOH  (opMbI
cperseM o | MPEICTaBICHUs HMH()OPMALMM, ONKCAHME C MOMOIIBIO CHMBOJIOB M
crpanam | (POPMAaIILHOTO SA3bIKA, & TAK)Ke HHTYUIHI0. OHU CTIOCOOHBI Pa3MBILUIATH HAJ
05CpP BBINOJTHEHHBIMU HMH ACHCTBUAMH, (OPMYJIMPOBaTh M H3Jarath CBOIO
WHTEPIIPETAINIO U PACCYKICHUSI.
Ipumep 3a0anus.: Tecmoswvie oyenru (620 b6annos), Ipunoscenue 3.
607
4 18% VYuammuecs cnocoOHbI 3 heKTUBHO paboTaTh ¢ pa3paboTaHHBIMH MOJEISIMH
YHAIUXCS | CIOKHBIX KOHKPETHBIX CUTYallMi, KOTOpPhIE MOTYT HUMETh ONPEICICHHbIC
Poceun OTpaHWYEeHHS WIN TPeOYIOT (HOPMYIHPOBKH HEKOTOPHIX AOMYLICHHHA. DTH
MoryT ydammecs ~ MOTyT  BbIOpaThb M HHTETPHPOBATH  MH(OPMALHIO,
BI;I:;;IHH;;L NPEACTaBICHHYIO B Pa3IMYHON (OopME U HCIIONB3YIONIYI0 MaTEMAaTHUECKUE
4ypopus | CUMBOJBL M CBA3HIBATL €C HANPAMYIO €  PasIMMHBIMH - ACTICKTaMH
rpymHocTy, | MPCATIOKCHHBIX  PEAbHBIX ~CHTYAIHi. OHM MOTYT B O3THX YCIOBHSX
31,6%p | UCTONB30BATh XOPOLIO Pa3BUTBIE YMEHUsS M TPOAYKTHBHO PAacCyXkIarh,
cpemHeM o | OMHUPAsACh HA CBOI MHTYHIHUIO. DTH yYalllMecs MOTYT C(OpMYJIHpPOBATH U
cTpaHaMm | 3allUCaTh CBOM OOBSICHEHUS W AapryMeHThl, ONMpasChb Ha CBOIO
O3CP HMHTEPIPETAIMIO, TOBOJIBI U ICHCTBUSI.
545 TIpumep 3aoanus: Obmennviii kype (sonpoc 3 — 586 6annos), Ipunoscenue 3.




2 | Hyysn | o Y+CAB
g rpaHmua Poccun n Yro MOryT npoaeMOHCTPUpPOBaTb yqaluuec;l, AOCTUrIne AaHHOro ypoBHA
S CTpaHax MaTeMaTU4ecKoi rpaMoTHOCTH
> | YPOBRA T 93cp
3 43% OTH ydYalluecss CIOCOOHBI BBITOJNHATH YETKO OIMCAHHBIC IPOICIYPHI,
YHamuXxest | koTOpBIe MOTYT TpeOOBaTh MPUHATHS PEIIEHUS Ha KaKAOM IOCIETyIOIeM
Poceun nrare. OHM MOTYT BBIOMPATh U IPUMEHSTH IPOCTHIE METOIBI PEIICHHS. JTH
MoryT ydalyecs CIIOCOOHBI MHTEPIPETHPOBATh U HCIIOJIB30BaTh MH()OPMALHIO,
BI;I:;;HH;;I’ MPE/ICTABICHHYIO B PA3HIHBIX HCTOUHUKAX, 1 MPOBOJMTE PACCYICHHS Ha
3 yposus | 2TOH OCHOBe. OHU B COCTOSIHUM KPAaTKO OIMHUCATh CBOI WHTEPIIPETAIHIO,
TpymHocTy, | PE3YIBTATHI M APTYMEHTALHIO.
55,9% B
Cpe/HeM 1o Ipumep 3a0anus: Yeeruuenue pocma (6onpoc 4 — 525 6annos), Ipunosicenue 3.
CTpaHaMm
482 O3CP
2 71,5% OTH ydYamyecss MOTYT HHTEPIPETHPOBATh M PACIO3HATh CUTYalldd, B
YHAIIXCS | KOTOPBIX COTJIACHO YCJIOBHIO TPeOyeTcsl CIeNaTh TOJIBKO IMPSMOM BEIBOJ.
Poceun OHu crocoOHBI U3BJIEYh MH(POPMAIHMIO U3 EIMHCTBEHHOTO HCTOYHHMKA M
MoryT MCTIOTh30BaTh HH(OPMAIINIO, IPECTABIEHHYIO B OJJHOH (hopMe. Yuaruecs
BI;I:;;HH;;I’ MOTYT MPUMEHSTHh CTaHAAPTHBIC AJITOPUTMBI, (OPMYJIBI, MPOLEAYPHI WU
2 yposus | MPABAIA. OHU CHOCOOHBI MPOBOJUTH MPSMBIC PACCYKACHUS U TPAMOTHO
TpymHocTy, | WHTEPIPETHPOBATH MOy YEHHBIE PE3YITHTATHI.
779% B
CPeIHEM 10 B Poccun COOTBETCTBYIOT TONBKO 2 YPOBHIO pe3yibTarhl 28,5% yuaruxcst
cTpaHam Beiie 2 yposust — 43%
ODRCP Huxe 2 yposus — 28,5%
Ipumep 3a0anus.: Jlecmnuya (421 6ann), Ipunoscenue 3.
420
1 90,5% OTH ydammecsi criocoOHBl OTBETHTH Ha BONPOCHI B 3HAKOMOW CHUTYallWH,
yYaluxes | xorma 93TH  BONPOCHI SICHO CQOPMYIUPOBaHBI W TPEIACTAaBICHA BCS
Poccun HeoOxoaumass uHpopmanus. OHU CHOCOOHBI B YETKO OIMPEICICHHBIX
MoryT CUTYaIUSIX ONPEIACIIUTh HYKHYI0 HH()OPMAIMIO U BBIMOJIHUTH CTAHIAPTHBIC
BI;I;;;IHH;;}’ MpOLEAYPEl B COOTBETCTBUM C NPAMBIMA  yKasaHWAMH. Onu Mmoryr
| ypous | BPIMOTHWTb  NEHCTBUA, KOTOpBIE  fBHO  CHEYIOT M3  OMHCAHUSA
pyamocTy, | MPEAIOKCHHOM CHTYaIHH.
91,9% B
CpE/IHEM TI0 B Poccun cooTBeTCTBYIOT TONBKO 1 YpOBHIO pe3ynbTaThl 19% ydammxcs
cTpaHam Bemmre 1 ypoBas — 71,5%
0ODCP Hwxe 1 yposas — 9,5%
Ipumep 3a0anus: Obmennwlii Kypc (6onpoc 6 — 406 6annos), Ipunoscenue 3.
358

B HCCICAOBAHUM CUHTACTCA, YTO BCC BHIBI MaTEeMaTUUYECKOM
ACATCIIbHOCTHU, KOTOPBIC BBLIACIICHLI Ha 0ojee HHM3KHUX YPOBHAX, SABJIAIOTCA
COCTaBHBIMH YacCTsiAMHN JCATCIIBHOCTH, HpHcymeﬁ Oonee BBICOKOMY 11O
CpaBHCHHIO C HHMHU YPOBHIO. HpI/I 9TOM OTHCCCHHC YyYallUXCsA K TPYIIIIC,
MMOKa3aBIICH PE3YJIbTAaThl HHUIKC I-ro YPOBHA, O03HAYACT, YTO 3TOT YUCHHUK HC
CMOI' yCIICHIHO IMPUMCHHUTb CBOHM MATCMATHUYCCKUC 3HAHHA AK€ B CaMBbIX
IIPOCTBIX CUTyallUsaAX, KOTOPBIC ObLIH NpCAJIOKCHBI B MCKIYHAPOIAHBIX

TCCTax.
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KaxxmoMy w3 1IecTH BBIJICJICHHBIX ypOBHEH MaTeMaTH4eCKOH
IPAMOTHOCTH OTBEUYAIOT COOTBETCTBYIOIME 3a/JaHUs, BKIIOYCHHBIE B
BapUAHTHI MEXK/TyHAPOJIHOTO TECTA.

B 3ajmaHusax, oOTBeHaroUux caMoMy  Hu3komy I-my  ypoeHio
MaTEMaTUYECKONM TPaMOTHOCTH, TMpEIaraeTcsi OTHOCHUTEIbHO 3HaKoMas
npoOnemHas cutyauus. [is ee paspemieHus TpeOyeTrcss HMHTEpIpeTarus
HECJIO)KHOTO  TEKCTa, MpsMOE  MPUMEHEHUE  XOPOILIO  H3BECTHBIX
MaTeMaTHYCCKUX 3HAaHWW B 3HAKOMOM CHTyamuu. B OCHOBHOM TpeOyeTcs,
HAIpUMeEp, «IMPOUYECTh» HEKOTOphIE JTaHHbIE Ha Tpaduke wunu B TabIUIE,
BBITIOJIHATh OYEBUIHBIC BBIYHMCICHUSA, YIOPSJAOYUTH HEKOTOPOE HEOOJBIINOE
MHOXECTBO 4YHCEJ, TMOJICYATATh YHUCIO BO3MOXHBIX KOMOMHAUUM B
HECJIO)KHOM KOMOMHATOPHOM 3ajaye, pelIuTh HECIOXKHYI MNPAKTUYECKYIO
3a/1auy, HapuMep, UCIOIL30BaTh OOMEHHBIN Kypc Py 0OMEHE BajtoThI (CM.
[Tpunoxenue 3, 3aganue «OOMeHHbBIN Kype» (Bompoc 6 — 406 6ai1oB)).

B 3amanumsx,  oTBewamommx  cpeouum  yposusm  (3-4-my)
MaTeMaTU4eCKOW TPaMOTHOCTH, OT y4alluxcsi TpeOyeTcss HHTEPIPETUPOBaTh
onucaHue 0OoJiee CIOXKHOW CHUTyallud, C KOTOPOW ydalluecs, BO3MOXHO, U
BCTpPEYANIMCh, HO HE NPAKTUKOBAIMCh. B 3TUX 3amaHugX mpeasiaraeTcs
HECKOJIBKO OoJiee (opManbHBIX CIOCOOOB TNpelcTaBlieHUs HWH(OpMaiuu,
KOTOPYIO HAJ0 CBSI3aTh MEXKIY COOOMU, YTOOBI MMPOAHAIM3UPOBATH CUTYAITHIO.
[Tpn ux pemeHnn 4acto TpeOyeTCs MOCTPOUTH IETMOYKY PaCCYKICHUA WU
BBITIOJTHUTh  TIOCJIEI0OBATEILHOCTh  BBIYMCIICHUM, MPUBECTH HECIIOXKHBIE
OOBSICHEHUS BBITIOJTHCHHBIX JeWcTBUi. HeoOxomumas Maremarmueckas
JEATEeIbHOCTh MOXKET BKJIIOYATh: HWHTEPIPETALMI0 HECKOJIbKUX CBSI3aHHBIX
MeXTy coOoi rpadMKoB, U3BJICUCHUE HEOOXOIUMBIX JTAHHBIX U UHTETPAIIUIO
uH(opMaIu, TpeACTaBICHHON B TEKCTE YCIOBUS 3aJaHus Ha rpaduKe WU B
Ta0JIuIe; MCIOJIb30BaHUE MaciiTada KapThl JUIsl OMpPEACIICHUS PACCTOSHUM;
MIPOCTPAHCTBEHHBIX MPEACTABICHUN 3HAKOMBIX T'€OMETPUUECKUX OOBEKTOB,
MPOCTPAHCTBEHHOTO  BOOOPAXKEHUST M TCOMETPUYECKUX 3HAHUM IS
OMpENIENICHNUs] 3HAYECHU HMCKOMBIX T€OMETPUYECKUX BEJIMYHMH; HAXOXKJICHHE
CKOPOCTH M MPONICHHOTO PACCTOSIHUS, 3aMUCh KPATKOrO0 OOOCHOBAaHUS WIIU
oOBbsicHeHUs TmonyyeHHOro otBeta (cMm. [lpunoxkenue 3, 3agaHus:
«YBenuuenue pocta» (Bornpoc 4 — 525 6anoB) u «OOMeHHbIN Kype» (BOIPOC
3 — 586 6amioB)).

B 3amanusx, orBeuaromux Oojiee Gvicoxum yposusim (5-My u 6-my)
MaTeMaTU4eCKOW TpaMOTHOCTH, TpeOyeTcs MHTepIpeTanus 0oJiee CIOXKHOMN
HE3HAKOMOW CUTYyallud U, COOTBETCTBEHHO, 00Jiee CIIOKHbBIC Pa3MbIIIUICHUS U
TBOpYECKHUI moaxoA Jisi ee paspenieHrs. OObIYHO HY>KHO CaMOCTOSITEIbHO
COCTaBUTh  MaTEMaTUYECKyl0  MOJEIb  NPEJIOKEHHOW  CHUTYyalluH,
apryMEHTUPOBATh U CO3/IaTh COOTBETCTBYIOLIUH criocod pemenus. Cutyarus
MOXXET OBITh pa3pelieHa C MOMOUIBI0 Pa3IUYHBIX CIHOCOOOB pEIleHUs, Ha
KOTOpBIE YCIIOBHUE 3aJja4M HE JIaeT JAake HaMmeka. Y 15-IeTHuX yyammxcs BO
BCEX CTpaHax BBIMOJHEHUE TMOJAOOHBIX 3aJlaHUl BBI3BAJIIO 3HAYUTEIILHBIE
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sarpyauenust (cm. Ilpunoxenue 3, 3amanus «CanoBHUK» (687 OaioB) u
«TecroBbie oneHkn» (620 6a1I0B)).

Pacnpenenenue yyanuxcsi Ha OCHOBE pe3yJIbTaTOB TECTUPOBAHUS IO
BBIICJICHHBIM IIECTH YPOBHSM MAaTeMaTHUYE€CKOW IPaMOTHOCTU HCIONb3YETCS
Hapsy CO CpeJHUM Oa/sioM B KAauecTBE IOKA3aTessl YCIEUIHOCTH CTpaH-
YYaCTHHUIL.

TenaeHIMIO XapakTepa W3MEHEHHH B COCTOSHHUHM MaTEeMAaTHYECKOU
rpamoTHOCTH poccuiickux ydammxcs ¢ 2003 mo 2009 rr. mo3BoJIIOT BHIIBUTH
JaHHbIe Ta0muIe! 2.2.3 u puc. 2.2.1.

Tabnuya 2.2.3
PacnpenesieHue poccHiicKUX y4alMXcsl MO0 YPOBHSAM
MaTeMaTudeckoi rpamotnoctu B 2003, 2006, 2009 rr. (B %)

Ton YpOBHH MaTeMaTHYECKON rpaMOTHOCTH
6-oi1 5-b1i 5-b1ii 3-uit 2-oi1 1-prit Hwuxe 1-ro
2003 1,6 54 13,2 23,1 26,4 18,8 11,4
2006 1,7 5,7 14,7 24,2 27,0 17,6 9,1
2009 1,0 4,3 12,7 25,0 28,5 19,0 9,5

| —+—2003r0n —-—-2006r0n —e—2009r0a |

6-oi 5-bilA 4-biiA 3-ui 2-om 1-bIRn Huxe 1-ro

YpoBeHb

Puc. 2.2.1. PacnpeiejieHHe POCCHHCKHUX Y4YalluXcsi IO YPOBHSAM
MaTeMaTH4YeCKON IPaMOTHOCTH

Jlanapie Tabmumel 2.2.3 sSBHO moka3biBaioT B 2006 r. HEOOIbBIIOE
yYBEIIMYEHUE (mpuMepHO Ha 2%) MPOIIEHTA yJammxcs,
MPOJIEMOHCTPUPOBABIINX Oo0Jiee BBICOKHE YpOBHM 4-6 MaTreMaThuyecKou
TPaMOTHOCTH, W COOTBETCTBEHHO HEOOJIBIIIOE YMEHBIIICHUE IMPOIICHTA
YYaIUXCs, TPOJEMOHCTPUPOBABIINX Oojiee HU3KHE ypoBHU 1-3. OmHAKko B
2009 r. TeHaeHUHMs SIBHO H3MEHWIACh Ha OOpaTHYI0 — YCHEIIHOCTb
POCCHUUCKUX yYaIIuXcsl MOHU3UIIUCh HE TOJBKO MO oTHOIIeHuto K 2006 r. (Ha
4%), Ho u mo otHomeHuo K 2003 r. (Ha 2%). OTO O3HayaeTr, 4TO 3a
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npomeamue 6 JIeT He TPOU30IUI0 HUKAKUX TTOJ0KUTEIbHBIX M3MEHEHUN B
COCTOSIHUM __ MAaT€MaTH4Ye€CKOW  T'PAMOTHOCTH  POCCHUMCKMX  15-1eTHuX
yYaIuxcsl.

[IpeacraBnsier HHTEpEC COOTHECTH COCTOSIHME MaTeMaTH4eCKOM
I'PaMOTHOCTH POCCHUUCKHMX YyYaIlllUXCS C YydaluluMucs Jpyrux crpaH. Ha
puc. 2.2.2 moKa3aHO pacHpelesieHue y4alluxcsl BCEX CTpaH-yYaCTHHUIL IO
YCTAaHOBJIICHHBIM B HCCJICJIOBAHMHM IIECTH YPOBHSAM MaTeMaTUYECKOU
TPaMOTHOCTH.

Jlsist comepKaTeNbHOW WHTEPHIpPETAllM JaHHBIX, MPEJACTABICHHBIX Ha
pUCYHKE, TIPOBEJEM CpPaBHEHUE COCTOSHHSI MATEMaTHYECKON TPaMOTHOCTH
POCCHICKUX yUYalTUXCS W YYAIIUXCSI HEKOTOPBIX CTPaH, pPe3yIbTaThl KOTOPHIX
B OOJIBINICH WJIM MEHBIIIEH CTETICHU OTJIMYAIOTCS OT POCCUMCKHUX.

Pe3ynbTaThl TECTUPOBAHMS POCCUUCKUX YYaIIUXCS B CPAaBHCHHH C
COOCTBEHHBIMH  pe3yjbTaTaMH | pe3yibTaTaMH JPYTUX CTpPaH SBHO
JIEMOHCTPUPYIOT TeHACHIMIO Ha cHuxkeHue K 2009 rony. Cambie BBICOKHE
5-6-ii ypOBHUM MaTeMaTU4YeCKOW IpaMOTHOCTH moka3aiu B Poccuu: 2003 o. —
7%, 2006 2. —1,4%; 2009 . —5,3% .

B munupyromux crpanax B 2009 rony 5-6-if ypoBHM MaTeMaTHUEeCKON
rpamotHocTH Tokazanu: HOknas Kopes — 25,5%, Ilsetimapus — 24,1%,
Ounnsaaus — 21,6%, 1.e. Ha 16-20% Brimre, uem B Poccun. B ciepyromeii 3a
HUMU Tpymme ctpan (mecta 6-15): SAmonus — 20,9%, T'epmanus — 17,8%,
ABcrpamus — 16,4%, Ocrtonus — 12,0%, a B rpymme ctpan (Mecra 21-29):
Opanmust — 13,7%, Yemickas Pecmybmuka — 11,7%, [lonsma — 10,4%,
Hopserus — 10,2%, T1.e. Ha 5-15% BEIIIE, YeM B Poccun.

Cunraercs, 4YTO [JOCTIDKEHHE 2-6 ypOBHEH MaTeMaTHYecKO
TPaMOTHOCTH XapaKTepU3yeT HaJIMYUe YMEHUH, KOTOphIE OO0ECIeYMBAIOT
BO3MOYXHOCTh aKTHBHO HCIIOJIh30BaTh MaTEMaTUKy. B IHIupyrOmmx cTpaHax
takux ywammxca 90-94% (2006, 2009 rr.), B cTpaHax, 3aHUMAIOUX 6-
15 mecta — 1o 84%, 3anumaromux 14-20 mecta — g0 80% (2006, 2009 rr.),
3aaumatonux 21-29 mecra — g0 77%. Takum 00pa3om, MO CpaBHEHHUIO CO

CTpaHaMu, 3aHUMarOmKUMH 1-29 mecrta, 3TOT MOKa3aTelab SIBHO MPEBBIIIAET
nokazareib Poccun — 73% u 71% (2006, 2009 rr.).
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LLlaHxa# (KuTait)
PUHNAHANA
Pecny6nuka Kopes i
[oHKOHT (KuTait)
JIUXTEHWTeRH |
Cunranyp |
Makao (Kuraii) |
KaHaga |
AnoHusa |
ScToHuA |
TaiiBaHb |
HuaepnaHabl
LLseluapusa i
HoBas 3enaHgua i
AscTpanua
Ucnhanpmna :
favuns |
Hopserus |
Fepmanus |
benerua |
BenukobputaHua |
Cnosenus |
Monbwa |
WUpnanamna
CnosaukKasa Pecnybivka
LBeuna :
Benrpusa |
Yewckaa Pecnybaunka |
®paHumna |
Nateua
AscTpua
CLA
MopTyranua
Ucnanuna
Jliokcembypr
WUtanua
Jntea
Poccus |
Fpeupa |
Xopsatua |
Jy6aii (OA3) |
U3pannb
Cepbua |
Typumnsa |
AsepbaiipkaH |
PymbiHMA
Bonrapusa
Ypyreait |
Mekcuka
Yunun
TannaHg,
TpuHugpag v Tobaro
YepHoropua
KasaxcTaH
ApreHTuHa
WNoppaHua
AnbaHua
Bbpasunua
Konymbéusa
Nepy
TyHuC
Katap
WUHpoHe3na
MNaHama
KblprbisctaH

B Hwuxe lyposHsa

[ 1yposeHb
2ypoBeHb
3ypoBeHb

B 4yposeHsb

5ypoBeHb

B 6yposeHb

L~

] { Yvyauwmecs,
J AocTUriime
1 : 2 YPOBHA U BblLe

100 80 60 40 20 0 20 40 60 80 100

Puc. 2.2.2. Pacnpenesienne y4amuxcsi CTPaH-y4acTHHI, MOKA3aBIIMX Pa3jinyHble YPOBHU chopMUpOBaHHOCTH
MaTeMaTH4ecKkoii rpamoTHocTH (Cmpanvi noxazamvl 6 NOpAOKe YMeHbUleHUs NPOYEHMAd YYAWUXCA, OOCMUSUUX
ypoers co 2 no 6.)
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FeHneprle pa3jiniusi B MaTeMaTH4ecKou I'paMOTHOCTH pOCCHﬁCKHX
Yaamuxcs

OTMeTHM TakKe HMHTEPECHYIO TEHJICHIIMIO, KOTOpas BbISIBUJIACH B
pe3yJibTaTax pOCCUMCKUX YYalluxXcs, IIOKa3aHHBIX B MEXKIYHApOJHBIX
UCCIIEOBAHUSX MAaTeMaTUYECKOW IMOATOTOBKM IIKOJBHUKOB. Tak, B
uccienoBanuu PISA-2003 BriepBbie MPOSBUIOCH XOTS U HEOOJIBIIIOE, HO, TEM
HE MEHEE, 3HAUMMOE pa3INuKhe MEXAYy pe3yJibTaTaMu JEBYILIEK U IOHOIIEH B
noJib3y roHotel. [TogoOubie paznuuus npossuirck u B 2006 r., u B 2009 T,
HO HE SBJISIFOTCSI 3HAYUMBIMU C YUETOM OITUOKU U3MEPEHHUSI.

JInst MHOTHX CTpaH pa3jInuhe B YPOBHE MAaT€MaTUYECKOW IPaAaMOTHOCTH
IOHOIIE W JEBYIIEK SBJIAETCS 3HAYUMBIM — PA3HOCTh CPEIHUX OaioB
IOHOIIE M JEBYIIEK cOocTaBigeT OT 5 10 32 OamioB. JTO O3HAYaeT, 4TO
MIPAaKTHUYECKas COCTABJAIOIIAS Kypca MAaTEMaTWKW B 3THUX CTpaHax Jydlle
YCBAaMBAETCsS IOHOIIAMM, Y€M JIEBYUIKaMH. 3HayuTelbHas pasHuua 19-24
OamioB  HaONIOJAeTcss B TaKWX pa3BUTBIX CTpaHax, kak Wramus,
Jluxtenmreiin, [lIBeimapusi, benbrus, BenukoOpuranus, JlrokcemOypr,
Asctpus, CIIIA.

B rpynne namaupyrommx cTpaH BBISIBUIWCH pa3Hble TeHAeHUUU. Tak, B
Pecnyonmuke Kopes, Snonwn, Punnsaauu, Illanxae wu TailiBane Her
3HAUMMOTO pa3linuusg MEXAy pe3ylbTaTaMd MaJbUMKOB M JICBOYEK, a B
Cunranype, ['onkonre, [Beiinapun, Hunepnangax, Kanage sto paznuuue
3HAYHUMO.

B Poccuu paznuunii B ypoBHE MaTeMaTHYECKON TPAMOTHOCTH FOHOIIIEH
U JIEByIIEK HE BhIsIBIICHO (cM. Tabnuiry 2.2.4).

Tabnuya 2.2.4

PacnpenesieHue poccuiicKUX IOHOLIEH M IeBYLIEK 110 YPOBHAM

MareMaTuyeckoi rpamotTHocTd B 2009 rr. (B %)

YpoBenb | YpoBeHb | YpoBeHb | YPOBeHb | YpPOBeHb | YPOBeHb | YPOBEHb CHP:;-
6 5 4 3 2 1 Hmxke 1
0aJa
FOHoOMmM 1,1 4,5 13,0 25,0 28,1 18,2 10,1 469
HeBymku 0,8 4,0 12,4 25,0 28,9 19,8 9,0 467
Bcee
1,0 4,3 12,7 25,0 28,5 19,0 9,5 468
Y4aCTHUKH
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BriBoabI

1. Tlo pe3ynpTaTaM HCCIACAOBAHHSI MaTEMAaTHYCCKOH TPaMOTHOCTH
15-neraux ywammuxcs B 2009 romy, T.e. MX CHOCOOHOCTH HCHOJIb30BAThH
MOJIYYCHHBIC B IIKOJIE 3HAHWS WM YMEHHS IS pPEUICHUS UIMPOKOro Kpyra
npoOseM, BO3HUKAIOUUX B IMOBCEIHEBHOW >KW3HH, POCCUHCKHE YyYalluecs
OKa3aJuCh B TPYyNIE CTPaH, pe3yJbTaThl KOTOPBIX CYIIECTBEHHO HUXKE
pe3yabratoB ctpaH ODCP. PeUTHHT pOCCHUUCKUX ydalllMXcsl COCTaBisieT 38-
39 MecTo cpeau 65 cTpaH-y4acTHHIL.

2. 3a roasl yuyactus B nporpamme PISA (c 2000 mo 2009 roasi) He
MPOU30NIJI0O  HUKAKUX  TOJIOKHUTEIBHBIX  HM3MEHEHHH B COCTOSHUU
MAaTeMaTH4eCKOW  TI'PAMOTHOCTH  POCCHUMCKUX  15-7I€THMX  ydamuxcs.
DOopMUPOBAHUIO MAaTEeMAaTHYECKOM TPaMOTHOCTH B TPAKTHKE pPabOTHI
POCCHIMCKON IIKOJBI 1O HACTOSIIET0 BPEMEHH HE YJIEISAETCS JIODKHOTO
BHUMaHMs. IlepBbie pe3ynbTaThl O HHU3KOM YPOBHE MaTEeMaTHYCCKOMN
I'PaMOTHOCTH POCCHMCKUX BBITYCKHHKOB CPEIHEH IIKOJIbI OB TOJYYCHBI B
1995 romy B paMKax MEXAYHApOJHOTO HCCJIEJIOBAHMS  KadyecTBa
MATeMaTHYECKOTO H €CTECTBEHHOHAYIHOTo oOpasoBanms TIMSS?.

3. CpaBHenue pe3yiabTaToB Poccuu ¢ JpyrumMu CTpaHamMH SIBHO
MOKAa3bIBACT OTJIMYME MPHOPUTETOB OTEYECTBEHHOTO MATEMATHYECKOTO
o0pa30BaHUs OT MPUOPUTETOB, KOTOPHIE MPOSBIINUCH B MccienoBanuu PISA
U Pa3ACNAIOTCS MHOTMMH CTpaHaMd. Pe3ynbTaThl  MEXITyHapOIHBIX
CpaBHUTEIBHBIX HcciaenoBanmii TIMSS (1995, 1999, 2003, 2007 1r.)
CBUJCTEIBCTBYIOT, YTO YPOBEHb MPEAMETHBIX MAaTEeMAaTHYCCKUX 3HAHUA U
YMEHUN POCCHMCKUX BOCHBMHUKIACCHUKOB HE HW)KE WJIM MPEBBIIIACT YPOBEHB
yuYalnuxcss MHOTHX CTpaH, KoTopblie B mcciemoBanusx PISA (2000, 2003,
2006, 2009 rr.) mnokasaJiM CYIIECTBEHHO 0oJjieeé BBICOKUIA YPOBEHB
CIIOCOOHOCTH MPUMEHSTh CBOM 3HAHMS B CUTYyaIUAX, OJIM3KUX K peaibHbIM. B
ATy TPYMNIy cTpaH BXoasaT ABcrpanus, BenmukoOpuranus, Kanana, Benrpus,
Wranusa, HoBas 3enanmus, Yenickas PecryOnmka, [IBenms, Hopeerus u mp.
OTO TOBOPUT O TOM, YTO B HACTOSIIEE BpeMs, OOECIeUMBasi ydalUXCs
3HAUUTETBHBIM  Oara)koM 3HAaHWM, pPOCCHUHCKas cucTteMa O0O0ydyeHus
MaTE€MaTUKe HE CIOCOOCTBYET pa3BUTHUIO Yy HUX YMCHHS BBIXOJWTH 3a
peesnbl Y4eOHBIX CUTYAINA, B KOTOPBIX (POPMUPYIOTCS ITH 3HAHU.

Hespicokue pe3ybTaThl CpPaBHUTEIBHBIX MEXTYHAPOTHBIX
UCCIIEIOBAHUM TMOKa3aly, 4YTO JaBHO IIOCTaBJEHHAsl TMepell pPOoCCHiicKas
IIIKOJION TI€JTh TOATOTOBUTH BBIMTYCKHUKOB K CBOOOJHOMY HCIIOJIb30BAHHIO
MaTeMaTUKH B TIIOBCEJHEBHOW JKM3HW B 3HAYWUTEIBHOW CTEMEHU HE

2 B uccnegosannu TIMSS 1995 rona BrepBbie ObUIH MOMyYCHBI JAHHEIE, KOTOPhIC BBISBUIH TOCTATOUHO
BBICOKMH ypOBEHb IPEAMETHBIX 3HAHUUM U YMEHUH POCCHUMCKMX Y4YalllUXCS [0 MaTeMaTHKE H
€CTECTBO3HAHUIO U HU3KHH YPOBEHb MX CIIOCOOHOCTH NPHUMEHATh 3TU 3HAaHUW M YMEHHUS B pa3lIMuHBIX
CUTYaIsIX.
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JIOCTUIaeTCs Ha YPOBHE TPEOOBaHUI MEXKIYHAPOIHBIX TECTOB, TPOBEPSIOIINX
MaTEMaTUYECKYIO TPAMOTHOCTb.

Onna W3 TOPUYMH OTOrO SBJICHUS — KPalHOCTHM B pealu3aiuu
aKaJIEeMUYECKOM HAMpPABIEHHOCTH WIKOJBHOIO Kypca MaTEMaTHKH, 4YTO
NPUBEJIO K  OTCYTCTBHIO  JOJDKHOTO BHHMaHUs K  IPaKTHYECKOH
COCTaBIIAIONICH cojepkaHusi OOydeHHs] B OCHOBHOM IIKOJIE. DTa TMO3UIIUS
OTpa3uiach U B COAECPKAHUU UTOTOBOW aTTECTAIIMU BHIITYCKHUKOB OCHOBHOM
IIKOJIBI, KOTOpasi B 0053aTE€ILHOM TMOPSAKE MPOBOIAUTCS TOIBKO MO KypCy
anreOpbl 7-9 KIaccoB, a Mo Kypcy T€OMETPHUH 0 BRIOOPY ydaIUXCsl.

He oka3an cymiecTBEHHOr0O BIUSIHHS NEPEXOJI OCHOBHOW IIKOJbI Ha
paboty mo cranaaptam 2004 r., B KOTOPBIX ObUIO BBIICJICHO CHEIUATIbHOE
TpeOOBaHME K  MAaTEMaTUYECKOM  MOATOTOBKE —  «HCIOJIb30BATh
NpUOOPETCHHBbIE 3HAHUS M YMEHUS B TNPAKTUUECKON JEATeIbHOCTH U
MOBCEAHEBHOM KU3HW». DTO TpeOOBAaHUE HALILUIO OTPAXKEHHE B IUIAHUPYEMBIX
pe3yJibTatax, MpeACTaBICHHBIX B CTaHAapTax BToporo mokosienus (2009 r.)
JUTsl HAa4aJIbHOM, OCHOBHOM M cTapiel mKoJbl. OAHAKO OMBIT padOThI HIKOIbI
SIBHO CBHJIETEIILCTBYET, UTO O€3 IIeJIeHanpaBiIeHHON paboThI 110 00ECIIEYEHUIO
JNOCTIKEHUSI ~ yYalllUMUCA  3TOr0  TpeOoBaHUS BpsA JIM  HACTYIAT
MOJIOKUTEIIbHBIE IEPEMEHBI B MPaKTHYECKON COCTaBIISIIOIIEH
MAaT€MaTH4YeCKOW  MOATOTOBKH  BBITYCKHUKOB  POCCHMCKOM  IIKOJIBI.
Poccuiickoii cucteme oOpazoBaHusi HEOOXOIUMO MPEINPUHATH P YCHUIUI
M0 CO3/aHUI0 HOBBIX YUYEOHBIX TIOCOOWH, TEpPENOoArOTOBKE YUHUTENEH,
MOHHUTOPUHTY CIIOCOOHOCTH TPUMEHSTh W3YUYCHHBIC 3HAHUS B YUYCOHBIX U
MPAKTUYECKUX CUTYyaIUsX.

4. 3a rompl ydacTtus B MexayHapomaHou mporpamme PISA mHorme
CTpaHbl MEPECMOTpenu TpeOOBaHMUS K MaTeMaTHYEeCKOM MOJATOTOBKE
IIKOJILHUKOB, YUUTHIBAsI PE3yJIbTaThl, IOKA3aHHBIE B JJAHHOM MCCJICIOBAHUH,
YTO TO3BOJIMJIO OCYIIECTBUTH II€JIEHANIPABICHHYIO MOJTOTOBKY y4alllUXCs K
BBINIOJIHEHUIO ~ TOAO0OHBIX  3aaanuil.  IlpoBenenHas  paboTa  SIBHO
crocoOCTBOBaja OOMBINEH  YCHEIIHOCTH  y4YalllUXCsi JATUX CTpaH B
uccnenoanun 2009 r. Tak, 3HAUUTENBHO BO3pOCIA YCHEIIHOCTh B
BBITIOJTHEHUU TECTOB YYalllUMHUCS MHOTHX CTpaH, KOTOPBIE paHee MOKa3alu
HEBBICOKHE pe3ylbTarhl, cpaBHUMBbIE ¢ Poccueil. 3 14 crpaH, koTOphIe B
2003 r Obum cpaBHUMBI ¢ Poccuedt, 13 crtpan k 2009 r. 3aHsmm mecta
3HaunMo BbIe Poccuu. Cpenun Hux Takue crpasbl, kak ['epmanus, CILA,
Benrpus, [lonbsura, Hopserus u ap.

TenneHuusl MOBBINICHUS PE3YyJIbTATOB TECTUPOBAHHUS MHOTUX CTpaH-
Y4aCTHUIl YOS AUTEIBHO MOKA3bIBAET, YTO ATU CTPAHBI CUYUTAIOT MPUOPUTETHI B
HAIpPaBJICHHOCTH MAaTEMaTUYECKOro O0Opa3oBaHMs, TMPUHSITHIE MHUPOBHIM
coo0miecTBOM B uccienoBanuu PISA, mporpeccMBHBIMM U KOPPEKTHPYIOT
LEJU U 3aJ1a4d LIKOJIbHOTO Kypca MaTeMaTUKH B CBOMX cTpaHax. OTCyTcTBUE
CYLIECTBEHHbIX HM3MEHEHUN B PE3YIbTAaTaX POCCUMCKUX YYaIUXCA SBHO
MoKa3bIBaeT, 4To B Poccuu mogooHas pabora HE MPOBOIUTCS.
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5. Pesynbrarsl uccinenoBanusi PISA TpeOyroT nanbHeilliero anamusa
POCCUHCKMMH  METOJAUCTaMM, IICHUXOJIOTaMH, aBTOpaMH  Y4eOHHUKOB,
pa3paboTyMKaMH CTaHAAPTOB M JPYTUMH CIENHUAIUCTaMH B OOJIACTH
MaTeMaTu4yeckoro obOpazoBanusi. [lpu paszpaboTke CcTaHIApPTOB BTOPOTO
MOKOJICHUSI W COMPOBOXKJIAIOIIMX METOJUYECKUX MaTepualioB, KoTopas
OCYHIECTBIISIETCSl B HACTOsIIIEEe BpeMs, HEOOXOAUMO HMIMPOKOE OOIIECTBEHHOE
OOCyXXJIeHHEe HaXOXKJEHUS pa3yMHOro OajaHca MEXIy TpaJullMOHHBIMU
npuopuTeTaMu B O0JacTH MaTemMaTHueckoro ooOpasoBanus B Poccum u
MPUOPUTETAMU, KOTOPBIE MPOSBUIUCH B nccaeaoBanuu PISA.
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[MTPUJIOXXEHUE 3

IPUMEPBI 3AIAHUI
IS OIEHKY MATEMATHYECKOM TPAMOTHOCTH

Ilpumep 1. 3a0anue «Cado6HUK»

CANOBHUK

Y capgoBHUKA MMeeTcsa 32 M NpoBoAa, KOTOPbIM OH XO4YeT 0003HauuTb Ha 3emre
rpaHuLy knymobl. Popmy Knymobl eMy Hago BbiGpaTh M3 cnegyoLwmx BapnaHToB.

Ty L

< 10m _> 10m - >
D
| 6M | 6m
10m _ > < 10 m _

Bonpoc 1: CAJOBHUK

O6Begute cnoso «fa» unu «HeT» 0KONo Kaxgon opmbl KIymbbl B 3aBUCUMOCTH
OT TOro, XBaTUT UMM HE XBaTUT CaAOBHUKY 32 M NpoBoAa, YToObl 0603HaYMTL €€ rpaHuLly.

dopma Knymbobl XBatut nm 32 m npoBoAa, YTOOLI
00603Ha4YUTb rpaHMLy KNnymobi?
dopma A Oa / Hert
dopma B Oa / Hert
dopma C Ha / Hert
dopma D Oa / Hert
OLIEEHKA OTBETA:

Cooepitcamensnasn oonacme: [Ipocmparncmeo u popma
Tpyonocms: 687 6annos no 1000-6arnvhoti wikane. 6 yposeHsb CIOHCHOCTIL.
IIpouenm sepnozo evinonnenusn: Poccus — 22,7%, cmpanvr OICP — 20,2%
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OTtBet MPUHNMaeTCA NOJTHOCTLHO:

dopma A [la
dopma B Het
dopma C [a
dopmaD [a

Ilpumep 2. 3a0anue «Tecmoevie ouenku

TECTOBbIE OLIEHKU

Hwxe Ha cTonbyaTon gmarpamme npeAcTaBfieHbl pe3yrnbTaThl BbINONHEHUS TecTa Mo
Buonorun rpynnamum yyawmxcs, o6osHadeHHbIMKM Kak 'pynna A u M'pynna B.

CpegHsasa oueHka rpynnbl A paBHa 62,0 n cpeaHsis oueHka [pynnbl B paBHa 64,5.
CuuTaeTcs, 4TO yyalmuncsa cnpaBuricst ¢ TeCToM, ecnu ero oueHka 50 nnu 6onee 6annos.

OueHkH 10 TecTy MO0 OHOJIOTUH

& 6

2

X5

g 4

g

>‘3

o 2

s,

707! T
2 & 8 § & 8 R 8 s
© 2 g 8 8§ 8 8 R 8 32

(o))
OueHku

B pynna A O Mpynna B

Bonpoc 2: TECTOBBIE OLIEHKU

MocmoTpeB Ha pguarpammy, YyuuiTesnbHMUA cOenana BbiBOg O TOM, 4TO
Npynna B BeinonHuna tect nyywe, yem pynna A.

Yyawmeca pynnbl A He cornacHel ¢ ee MHeHuem. OHu cTapatotca ybeauTb
yunTenbHMUY B TOM, 4YTO yyawmecs pynnbl B He o6a3aTenbHO BLINOMHUAM TECT fydlle
HUX.

Wcnonb3ysa gnarpammy, npuseanTe OOUH MaTeMaTU4eCcKuii 4OBOA, KOTOPbIM MOIMN
Obl Bocnonb3oBaTtbes yvawmeca [Mpynnbl A.

OLIEHKA OTBETA:

Cooepircamensnasn oonacme.: Heonpedenennocmeo
Tpyonocmas: 620 6annos no 1000-6arnvHotl wikane. 5 yposeHsb CIOHCHOCTIU
IIpouenm eepnozo evinonnenun: Poccus — 19,2%, cmpanet O3CP — 32,7%
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Ilpumep 3. 3a0anue «OOmennwlii Kype»

OBMEHHbIN KYPC

oTnpaButbcst Ha 3 mecsaua B KOxHyto Adpuky. EN HyXHO Oblno 0OGMeEHATb HEKOTOpPYHO
cymMy cuHranypckux gonnapos (SGD) Ha toxHo-adpukaHckmie paHabl (ZAR).

1
1
1
1
|
1
Man-JluHr un3 CwuHranypa roTtoBurnacb B KayecTBe CTYAEHTKM MO OOMeHy |
1
1
1
1
1
1

Bonpoc 3: OBMEHHBIN KYPC

3a npowegwmne 3 Mecsua OOMEHHBLIN Kypc u3MeHuncs, BmecTto 4,2 crtan
4,0 ZAR 3a 1 SGD.

Bbin nn obmeHHbI Kypc B 4,0 ZAR BMecTO 4,2 ZAR B nonb3y Man-JluHr, korga
OHa CHoBa OOMeHsNa HXXHO-apnKaHCKME P3HObI HA CMHranypckue gonnapbi?

3anvwmnTte obbACHEHUe cBoero oTeeTa.

OLIEHKA OTBETA:

Cooeprcamenvuasn oonacms: Konuvecmeso
Tpyonocms: 586 6annos no 1000-6arnvroti wikane. 4 yposeHsb ClOHCHOCIU
IIpouenm eepnozo evinonnenus: Poccus — 28,7%, cmpanet O3CP — 40,5%

OTBeT NpUHMMaeTCs NONMHOCTLIO: «[la», U JaHO COOTBETCTBYOLLEE OOBACHEHME.

OBMEHHbIN KYPC

oTnpasutbca Ha 3 Mecaua B HOxHyto Adpuky. ER HyXHO ObIO OBMEHATb HEKOTOPYIO

Mai-JluHr un3 CwuHranypa roTtoBunacb B KayecTBe CTYOEHTKM Mo o6l\neHyi
CyMMY cuHranypckux gonnapos (SGD) Ha toxkHo-adpukaHckue paHabl (ZAR). |

Bonpoc 6: OSMEHHBIN KYPC

Maii-JIuHr y3Hana, YTo 0OMeHHbI KypC MEXAy CUHranypckuM OOnnapoM U HXKHO-
acbpUKaHCKUM PIHAOM Bbl:

1SGD =4,2 ZAR

Mai-JlnHr oomeHsina 3000 cuHranypckux 4onnapoB Ha HXXHO-adpuKaHcKmne
p3HAbl N0 AaHHOMY OOMEHHOMY KypcCy.

CKOnbKo HXXHO-adhpUKaHCKMX paHaoB nonydunna Man-Jfiur?

OLIEHKA OTBETA:

Cooeparcamenvhan oonacms.: Konuuecmgo
Tpyonocmas: 406 6annos no 1000-6arnvuoti wikane. lyposens crioscHocmu
IIpouyenm eepnozo evinonnenus: Poccus — 84,9%, cmpanet O3CP — 79,9%

OTBeT npuHumaeTca nonHoctbio: 12600 ZAR (eanHuupbl ykasbiBaTb He 06s3aTENbHO)
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Ilpumep 4. 3a0anue «Yeenuuenue pocma

YBEJIMMEHUE POCTA

Ha rpadumke nokasaH cpedHuit pocT AeByllek M toHowel B Hupepnanpax B

1998 roay.
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CpeaHun pocT toHowwen B 1998 r.

CpepHuii pocT geByluek B 1998 r.

Bospact
(rogpl)

Bomnpoc 4: YBEJIMMEHUE POCTA

Monb3ysicb rpacdukom, onpeaennTe, B KakoM Bo3pacTe AEBYLUKA B CPEAHEM Bbille

IOHOLLEN TOro XXe Bo3pacTa.

OLIEHKA OTBETA:

Cooeprcamenvuasn oonacms: Mzmenenue u 3a8UCUMOCU
Tpyouocms: 525 6annog no 1000-6annenoti wikane. 3 ypogeHs cloHCHOCHU
IIpoyenm eepnozo evitnoanenusn: Poccus — 63,7%, cmpanvr OOCP — 54,8%

OTBeT NpUHUMaETCA NOMHOCTLIO: YKa3aH BepHbI nHTepBan 11-13 neT unu ykasaHo, 4to

nesywkn 11 n 12 neT Bbille HOHOLLEN.
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Ilpumep 5. 3a0anue «/Iecmunuya)

NECTHUUA

Ha pucyHke wusobpaxeHa nectHMua ¢ 14 CTyneHbkamu, BbICOTa KOTOPOM
252 cwm.

BbicoTa nectHuubl 252 cm

Onunna 400 cm

_____________________________________________________________________________________________

Bomnpoc 5: JECTHHUIIA

KakoBa BbicOTa kaxgow ns 14 ctyneHek?

BbICOTA: e CM.

OLIEHKA OTBETA:

Cooepacamenvran oonacms. [Ipocmparcmeo u ¢popma
Tpyonocms: 421 6annos no 1000-6annenoti wikane. 2 ypogeHs CIOACHOCHU
Ilpouyenm eepnozo evinonnenun: Poccus —75,6%, cmpanvt OOCP — 78,3%

OTBeT NPUHUMAETCA NONHOCTLIO: 18
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