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3. MaTtemaTHuyecKas IrpaMOTHOCTD

3.1 OcHoBHAasI HeJdb U3yYeHHs] MATEMATHYECKOH MOATOTOBKHU
ydyauuxcst

B OTJIMYUEC OT npyrI/Ix MG)KILYHaPOILHBIX N HAIIMOHAJBbHBIX HpOBCpOK
MaTEeMaTHUYE€CKON MOATOTOBKM ydaluxcsi B pamkax uccieaoBanus [IM3A
HC cCTaBHJIaCh LCJIb CIICOUAJIbHO HpOBCpI/ITB OBJIAICHUC KOHerTHBIMI/I
BOIIPOCAMH COJIEP)KaHMS IIKOJBHBIX KypcoB MaTeMaTuku. [lo mMHeHuio
NEPEIOBbIX YYEHBIX, HapsAay ¢ (OpPMHPOBAHHUEM MPEIMETHBIX 3HAHUN U
YMEHUW IIIKOJIa JOJDKHA OOECIeYMBaTh PA3BUTHE Y YYaIIUXCS YMEHHUS
HCIIOJIB30BATh CBOH MAaTEMATHUUYCCKHEC 3HAHUA JUUIA pa3pemeHI/I;1
Pa3HOOOpAa3HBIX CHUTyalMi, ONMM3KUX K pealbHbIM. B mampHEimemM 310
yMeHue Oy/eT crocoOCTBOBAaTh AKTUBHOMY YYacCTHIO BBITYCKHHUKA IIKOJIBI
B JKM3HH COBPEMEHHOTO OOIIECTBAa. DTO M OMNPENCTUIO TJIABHYIO IICINb
HCCIENOBAaHUS — IIPOBEPKY COCTOSHMS TaKMX YMEHHH, KOTOpBIE
CIOCOOCTBYIOT YCHENIHOCTH BBITYCKHHUKA IIKOJBI BO B3POCJIOW KH3HH.
Bribop naHHOW menu ompenenua HeoOXOIUMOCTh M3MEHUTh MOAXOIbI K
OTIPENICTICHUIO  COJEP)KAHMS TIPOBEPKHM MaTEMaTUYECKOW IMOATOTOBKH
yqamnxcsl 110 CpaBHeHI/IIO C IIPYI‘I/IMI/I HOI[OGHBIMI/I HUCCICOOBAHUSIMMU.

3.2 KoHnenryajibHble MOAX0AbI K OlleHKe MaTeMaTH4YeCKOMH
rPaMOTHOCTH

UccnenoBanne IIM3A, He wuckiarodass ONOCPEIOBAaHHON IPOBEPKU
YCBOEHHSI OCHOBHOI'O MaTepuaJla IIKOJbHBIX KypCOB MaTeMaTHKH, TJIaBHOE
BHUMaHME HalpaBlIsieT Ha TMPOBEPKY OBIaACHUS Oonee OOIMMU
NOHATUSAMM,  HUAEIMH U YMEHHUSAMHM, KOTOpble  MEKAyHapoJHas
OOIIECTBEHHOCTh ~CUMTAET HEOOXOMUMBIMH s  (OPMHPOBAHUSA Yy
COBPEMEHHOT'O 4YeJIOBeKa TaK HA3bIBAEMOTO «YEJIOBEYECKOTO KaIuTasia,
BRXHOTO Ul JalbHEHIIEH >XU3HU. DTOT «KamuTad» BKJIIOYAeT 3HAHUA,
YMEHHSI, MEXIPEAMETHYI0 KOMIETEHTHOCTh (CITOCOOHOCTh HCIOJIB30BaTh
3HaHUS, MOJy4YEHHBIEC B paMKaX W3y4YEHHUS PAa3JIUYHBIX YUEOHBIX IPEIMETOB
WIH W3 JPYTUX BHEIIHUX HMCTOYHUKOB WHGPOpPMANNHU, Ui PEIICHUS
MOCTABJIICHHOW 3aja4uM), yMEHHE NPHOOpeTaTh 3HAHUS B TEYCHHE BCCi
KU3HH W JIpyrHe KadecTBa, OT pPAa3BHTUS KOTOPBIX 3aBHCHUT JUYHOE,
COLMAJIbHOE M 3KOHOMUYECKOE MpPOIBETaHUE YEJIOBEKA, €ro ydacTHe B
SKU3HHU 00II[eCTBa.

Omnpenenenue cojepkKaHus NPOBEPKH MATEeMaTHUYECKOH MOATOTOBKH B
JAaHHOM  WCCJIECIOBAHWM OCHOBAaHO HAa TIOHSATHH  MaTeMaTHYEeCKON
rpamotHocTH. [IpuHATO crnenyromee omnpeAeaeHUEe HTOTO IMOHSTHUSA:
«mamemamudeckas 2pamomHoCmb — CHOCOOHOCMb 4el08eKd Onpeoensims
U NOHUMAMb pONb MAMEMAMUKU 6 Mupe, 6 KOMOPOM OH Jicugem,
8bICKA3bIBAMb XOPOUWO O0OOCHOBAHHbIE MAMEMAMUYECKUe CyHCOeHUs U
UCNONIb308AMb MAMEMAMUKY MAK, 4mobbl Y0061emeopams 6 HACMOoAUujeM
u 0yoywem nompebrocmu, npucywue CO3UOAMeNbHOMY,
3aUHMEPeco8AnHOMY U Mblcasauemy epaxcoanuny» [23, 29].

CopepxaHue 3TOro MOHATHS YTOYHSIETCS cleayromuM obpazoMm. [lox
MaTeMaTH4eCKO rPaMOTHOCTBIO IOHUMAETCS CIIOCOOHOCTh YYaIHXCS:

- pacmo3HaBaThb MPOOJIEMBI, BO3HHUKAIOIIME B  OKpY’KaOLICH
JNEeUCTBUTENBHOCTH, KOTOpble MOTYT OBITh  peIIeHbl  CpeACTBaMHU
MaTEeMaTHKH,
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- ¢dopMyIHUpOBaTh 3TH MPOOIEMBI Ha S3bIKE MATEMATUKH;

- pemiaTh 3TH TPOOJIEMBI, WCIONB3YysS MAaTeMaTHYeCKUE 3HaHUS U
METO/IbI;

- aHaJU3HMPOBATH UCIIOIH30BAHHBIE METO/Ibl PEILICHHUS,

- UHTEpPIpPETUPOBATh  MOJyYEHHbIE  pe3ylbTaThl C  Y4ETOM
MOCTABIIEHHOW MPOOIEMBI,

- ¢opMynupoBaTh U 3alUChIBaTh OKOHYATEJIbHbIE PE3yJbTaThl
pEIIeHUs TOCTABICHHOM MPOOIEMBI.

B sTOM onpeneneHnn «MareMaTU4E€CKON IpaMOTHOCTH» OCHOBHOM YIIOP
cAeNaH HE Ha OBJaJeHHE TpPeIMETHbIMU yMEHHMSIMH, a Ha
(YHKIIMOHATBHYIO TPAMOTHOCTbD, TO3BOJISIFOIIYI0 CBOOOIHO HCIIONIB30BaTh
MaTeMaTUYeCKHE 3HAHUS JJIS yAOBICTBOPEHUS Pa3iIMUYHBIX MOTpeOHOCTEN
— KakK JINYHBIX, TaK U 00mecTBeHHbIX.! COracHO 3TOMY B HCCJIEIOBAHHUH
OCHOBHOE€ BHHMaHHUE YJENAETCS TPOBEPKE CIIOCOOHOCTH YYalllUXCs
WCIIOIh30BaTh MAaTEMAaTHUYECKUE 3HAHMUS B Pa3HOOOPA3HBIX CUTYyaIUsX,
TpeOyIOMIHX 11 CBOETO PEHICHHs Pa3IMYHBIX MOAXOA0B, PA3MBIILICHUN U
uHTyuuu. O4YeBUIHO, YTO [JIi OTOrO SIBHO HEOOXOJAMMO HWMETh
3HAYUTENbHBII 00bEM MaTeMaTUYeCKUX 3HAHUW M YMEHWI, KOTOphIE HE
CBONATCA K 3HAHUIO MaTeMaTHYeCKWX  (AKTOB, TEPMHUHOJIOTHH,
CTaHJIApPTHBIX METOJOB M YMEHHUIO BBITIOJNHATH CTaHAApPTHBIC NCHCTBUS U
WCIIOIH30BATh OMPEICIICHHBIE METO/IBI.

CyIIHOCTh MOHSITHS «KTPAMOTHOCTU» OTPEIENAeTCs TpeMs IPU3HAKaMU:
MOHUMAHUEM pOJIM MaTEMAaTUKH B pPEAIbHOM MHUpPE, BBICKA3BIBAHHEM
000CHOBaHHBIX MaTeMaTHYeCKHX CY>KICHHIA, HCIOJIb30BaHUEM
MaTEeMAaTHKH Il YOBJIETBOPEHHUS MOTPEOHOCTEN YEIOBEKA.

ABTOpBI KOHIEMNIMH MaTeMaTUYECKOM TpaMOTHOCTH CYHUTAIOT, YTO
MMOHMMAaHUE POJIM MATEMAaTHKH B MHPE BBIPAXKACTCS CIHOCOOHOCTHIO
YelloBeKa BBIIEIUTh, CHOPMYIHPOBATh U PEIIUTh MaTeMaTHUECKHe
poOJieMbl, KOTOPHIE BO3HHUKAIOT B PA3IMYHBIX OO0JACTSIX M PA3THUYHBIX
CUTYallUsX, CBA3aHHBIX C XKUBOM M HEKUBOH MPHUPOAOH, COIMAIBHBIMH U
KyJbTypPHBIMU YCJIOBUSIMU TpOXuBaHus. [loaToMy B wuCcienoBaHUH
ydaluMmcsl MpeJiaraloTcsi B OCHOBHOM HE THIHMYHBIE y4eOHBIC
MaTeMaTHYeCKUe  3aJadyd, XapakTepHbIe [JII  TPOBEPOYHBIX U
9K3aMEHAIIMOHHBIX pa0OT B POCCHUIMCKOW MIKONE, a OMU3KHE K peabHbIM
MPOOJIEMHBIC CUTYallMH, TPEOYIOIIME I CBOETO PEHICHHS Pa3IMYHBIX
noaxo010B (cM. mpuitokenue 4, 3aaanuss «CKOPOCTh TOHOYHOH MAIIHHBIY,
«Kunoit mom», «Ilmomaab KOHTHHEHTAY).

B coctaBe maremaTtnyeckoil rpaMOTHOCTH BBIJIEICHBI JBa OCHOBHBIX
KOMITOHEHTA:

- «(yH/IaMEHTaJIbHbIE MATEMAaTUYECKUE UICH»,

- «MaTeMaTH4ecKasi KOMIETEHTHOCThY.

OyHIaMeHTalbHbIE ~ MaTeMaTH4eckue HIed — 3TO  Tpymma
B3aMMOCBS3aHHBIX OOIIMX MAaTEMAaTUYECKHUX MOHSATUN, KOTOPHIE CBA3AHBI C
peanbHOMN NEeHCTBUTENLHOCTHIO TEM, YTO XapaKTEepHU3YyIOT CBOICTBa, O0IIHe
IUIL Pa3HOOOPA3HBIX OOBEKTOB M SBJICHUH XUBOW M HEXHBOW MPUPOABI, U
TEM CaMbIM CIIOCOOCTBYIOT IydllleMy MOHHUMAaHHUIO POJIM MaTEeMaTHKU B

" 310 ONpeJIeNIEHUE XOPOILLIO COoriacyeTcsl ¢ BbicKa3biBaHUeM JleoHTheBa A.A. «DyHKIMOHAIBLHO T'PAMOTHBII
YEIIOBEK — 3TO YEJIOBEK, KOTOPBIA CIIOCOOCH UCIIOJIB30BaTh BCE MOCTOSHHO MPUOOPETACMEIC B TCUCHHUE JKU3HU
3HAHUS, YMCHUS ¥ HaBBIKU JUTS PEIICHUS MAaKCHMAIBHO IIMPOKOTO JHANa30HA KU3HCHHBIX 3371a4 B Pa3INYHBIX
cdepax uemoBeUeCKON eITEIBHOCTH, OOIEHNS ¥ COIMATBHBIX OTHOMIEHHI [5, cT. 35]
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MOCTH)KEHUU U OMUCAHMM OKPYXAIOIICH IEeHCTBUTEILHOCTH. B KauecTBe
TaKUX UACH MPEAIOKEHBI. KU3MEHEHHE W 3aBUCUMOCTH», KIIPOCTPAHCTBO U
(dbopMa», «HEONPEeAENEeHHOCTh», «KOJIHMYECTBEHHBIE pacCyX AeHus». B
uccrnenoBannn I[IM3A 2000 roga 3amaHusi KOHIEHTPHPOBAIUCH BOKPYT
IByX  (yHAAMEHTaJIbHBIX  HJEH. «HU3MEHEHHE U  3aBUCHUMOCTHU»,
«mpocTpaHcTBO U (opma» (cM. mpuwiokeHue 4, 3amaHus «SIO0moHW» U
«Kumoit mom»). Tak, B CBSI3U ¢ BBIOOPOM TOCIIEIHEH U3 3TUX HAEH OKOJIO
TPETH MATEMAaTUYECKHUX 3a/laHUM, BKIIOYEHHBIX B MEXIYHAPOJHBIN TECT,
OBLIM COCTABJIEHBI HA TEOMETPUUECKOM MaTepHale.

[Tpu oTOope comepkaHus, XOTS U HE B MEPBYIO OUEpelb, YUUTHIBACTCS
TaK)K€ HEOOXOAUMOCTh OTPa3uTh KAXKIYyH0 W3 OCHOBHBIX  «TEM»
TPAIUIIMOHHOTO IIKOJBHOTO Kypca MaTeMaTHKW. 4YHWCIa, H3MEPEHHUS,
OollcHKa, anredpa, (QYHKIUH, TEOMETpPHUsl, BEPOSATHOCTb, CTATUCTHUKA,
3MIEMEHTHI TeopuH uncena. OTMETUM, YTO B paMKaX 3TUX TEM 3HAYUTEIHHOE
BHUMAaHUE YyJEJICHO DSy BOIPOCOB, MMEIOUIUX BBICOKYIO MPAKTUYECKYIO
3HAYUMOCTh (M3MEpEeHHe TCOMETPUYECKUX BEIHUYUH, OICHKA, MPUKHUIKA
pe3yabTaTOB, MPOILICHTHI, MACIITad, UHTEPIIPETAIUS TUarpaMM U rpaduKoB
pEeaNbHBIX 3aBHUCHMOCTEH, BEpPOSTHOCTh, CTATUCTHYECKHE IIOKa3aTelu Hu
ap.).

O4eBHAHO, YTO YCIENIHOCTh BBHITIONHEHHUS 3aJaHUs CYIIECTBEHHO
3aBUCHUT OT MPEJUIOKEHHON B HEM cuTyaruu. [IpemnaraioTcss 4eTeipe Tuma
CUTYaIlUi, CBSA3aHHBIX. C JIMYHOW JKU3HBIO (LIKOJBHOM, JoMamiHed (cMm
npuwioxenue 4, 3amanue <«XKwumod mom»), Ha oTAbIxe), oOydeHuem (cm
«TpeyronbHUKU»), MPOPECCHOHATBHON AEATEIBHOCTRIO (CM. «SI07I0HMY),
00IIECTBEHHOH KM3HBIO (MECTHOTO O0IIECTBA, BCErO0 MHUpA), HayKoH (CM.
«[Inomans KOHTHHEHTa»). [IpeanovreHre OTAAHO CHTYalUsiM, KOTOpBIE
MPEACTABISAIOT MHTEPEC ISl y4Yalluxcsi B 00€CHeunBalOT BO3MOKHOCTH
KOMIUIEKCHOM MPOBEPKH BbIICTICHHBIX 3HAHUN U YMEHUH, TO €CTh TpeOyIoT
WCIIOb30BaTh 3HAHUS M YMEHMsI U3 Pa3IMYHBIX TEM W pa3/ielioB Kypca
MaTEeMaTHK{, a B HEKOTOPBIX CIy4yasX W U3 JAPYTUX y4eOHBIX MPEAMETOB
(manpumep, ¢usuku, reorpaduu, Ouonoruu, cM. «CKOpPOCTh TOHOYHOI
MamuHb», «IlI0IMaap KOHTHHEHTa») WM BHEMIKOJBHBIX HCTOYHHKOB
nH(pOpMaLINH.

Bropoli OCHOBHOW KOMIIOHEHT MAaTE€MaTHU4e€CKOM TIPaMOTHOCTH —
«MaTeMaTU4ecKass KOMIETEHTHOCTh». KOMIETEHTHOCTh OnpeensieTcs: Kak
«COYeTaHWe MaTeMAaTHYeCKUX 3HAHWM, yMEHHWI, OMbITa U CIOCOOHOCTEH
YeJIOBEeKa», 00ECMEeYNBAIOIINX YCIENIHOE PEeIICHUE Pa3IudHbIX TPooseMm,
TpeOyIOMMX HUCIOIB30BAaHUS MaTEeMAaTHKU. DTO TMOHITHE pPacKpbIBaeTCs
CIIETYIOIIMM 00pa3oM: «Hanbosiee 00Ire MaTeMaTHIECKHUE CIIOCOOHOCTH U
yMEHHsI, BKIIOYAIOUIME MaTEeMaTHUYeCKOe MBIIICHUE, MaTeMaTHYECKYIO
apryMEHTAaIMI0, TIOCTAHOBKY W PEIICHHE MaTeMAaTHYECKOW MpOoOIeMBbl,
MaTeMaTH4eCKOe MOJAETUPOBAHUE, HCIOIb30BAaHUE PA3NIUYHBIX (HOpM
MPEACTABICHUSI MAaTeMaTHUYEeCKUX OOBEKTOB M CUTYyallMi, HCIOIh30BAHUE
MaTeMaTUYeCKOro 3bIKa, KOMMYHHUKATHBHBbIC YMEHHS (IMHCbMEHHAs W
yCTHasE ~ MaTeMaTH4ecKas  pedb),  HCIOJBb30BAaHHE  COBPEMEHHBIX
TEXHHYCCKUX CpPEACTB (Pa3aHyYHBIX HMHCTPYMEHTOB, KOMITBIOTEPOB H
JIPYTHX TEXHHYECKUX CPEACTB, CBS3aHHBIX C WH()OPMANHOHHBIMU
TexHomorusmu») [23, 29].

Jnst pa3paboTKM 3aJaHUN PA3TUYHON CIIOKHOCTH BBIJIEICHBI TpPH
YpOBHSI MaTeMaTHYeCKON KOMIETEHTHOCTU. [lepBblii ypOBEHb BKIIOYAET

49



BOCIIPOU3BE/ICHNE MAaTeMaTHYeCKUMX (PAKTOB, METOAOB U BBINOJIHEHUE
BBIYUCIICHUH, BTOPOM — YCTAHOBJICHUE CBSA3CH U MHTETPALIUIO MaTepHUalIa U3
pa3HbIX MaTeMaTUYECKUX TEM, HEOOXOIUMOTO Il PELIEHHs TOCTaBIEHHON
npoOnemMbl, TpPEeTHMH — MaTeMaTHYeCKHe pa3MBIIUICHUs, TpeOyromue
0000IICHUS M HHTYUIIHH.

Jlng mpoBepKHM JOCTMKEHMSI IEPBOTO YpPOBHS KOMIIETEHTHOCTH B
OCHOBHOM IIpeAJIararoTcsi TpaAULIMOHHBIE yUeOHbIE 3a/1a4l, XapaKTepHbIe U
JUIE TIPOBEPOYHBIX paboT B poccuiickoi mkoine. Ilpu stom Tpebyercs
3HaHUE MaTEeMAaTU4YEeCKUX (DAKTOB, BOCIHPOM3BEAEHUE ONpeAEICHUN
MaTeMaTH4YEeCKUX OOBEKTOB M HUX CBOICTB, NMPUMEHEHHE CTaHAAPTHBIX
(TPOCTBIX W JOCTATOYHO CIIOXHBIX) aJTOPUTMOB M METOJOB PEIICHUS,
pabora c ¢QopMynamu, BBINOJHEHHE BbIYMCICHHH. Tak Kak cHocoOsbl
pellieHHs B OCHOBHOM CTaHJApTHbIE, TO 3alUCh CaMOro pEHICHHs] He
MPEJCTABISAET UHTEPECA, U MO3TOMY UCHOJB3YIOTCS 3aaHUS IBYX TUIIOB —
C BBIOOPOM OTBETA M C KPATKHUM CBOOOJHBIM OTBETOM, KOI'JIa OTBET JIA€TCs
B BHIC YHCJIA, BBIPQKCHMS, CJOBA, a PpEIICHHE HE NPHBOAUTCST (CM.
3amanus. «CKOpOCTh TOHOYHON MAIMHBI», BOMIPOCH 2, 3; «Kuioil mom»,
Bonpoc 1; «TpeyronbHUKN»).

BropoMy ypOBHIO KOMIIETEHTHOCTH HPUCYIIM YMEHHS YCTaHaBIMBATh
CBSI3U MEXIY pAa3JIMYHbBIMM TEMaMHM HpOTrpaMMbl [0 MaTeMaTHKE U
HMHTErpUpOBaTh MHPOpMAIUIO, HEOOXOAMMYIO M peweHus 3agadu. Ot
yyamuxcst TpeOyeTcsi cCaMOCTOSTENbHO BHIOPaTh COOTBETCTBYIOIUI METO[
pelieHns U HEoOXOAMMbIE MaTeMaTHUYeCKWe HHCTpyMeHThl. Curyaruw,
paccMaTpuBaeMble B 3ajayax, JOJDKHbI OBITh HECTaHIAPTHBIMH, HO HE
TpeOOBaTh BBICOKOTO YPOBHSI MaTeMaTU3aLl1H.

JlocTikeHre BTOPOrO YpOBHS KOMIIETEHTHOCTH MPOBEPSAETCS C
MTOMOLIBIO PELIECHUS] HECIOKHBIX KU3HEHHBIX 3a7a4y. B HUX, B oTau4ue ot
3aJJaHU, OTBEYAIOIIUX MEPBOMY YPOBHIO, HE Cpa3y BUIHO, Ha MaTepuale
KAaKoOM TeMbl COCTaBJICHA JIaHHAs 33/1a4a, KaKoW METOJ WM aJIFTOPUTM HaJ0
WCIOJIb30BATh AJIS €€ PEIleHHs], a TAK)Ke BO3MOKHBI PAa3JIMUHbIE MOIXOABI K
pemenuto (cM. 3amanus: «XKunoi gom» Bompoc 2; «S1010HM» Bompock! 1,
2; «CKOpOCTh TOHOYHOM MAIIIWHBI», BOMPOCH 1, 4).

Jlns  mpoBepKM JOCTUXKEHHUS TPEThEro YpPOBHS KOMIIETEHTHOCTH
pa3pabatbiBatoTCsl OoJjiee CIOXKHBIE 3ajlaud, B KOTOPBIX, MPEXIE BCEro,
HEOOXOUMO «MAaTEMaTU3UpOBaTh» MPEIJIOKEHHYI0 CHUTyaluio. OTa
Ipolenypa COCTOMT U3 JIByX JTallOB. BbIIEJCHUE MPOOJIEMBI, KOTOpas
peliaercs CpeicTBaMHM MaTeMaTHKH, M €€ (QOopMyJUpOBKa; pa3paboTka
COOTBETCTBYIOIIEHl ~ MaTeMaTHYeCKOM  MOJENH, pelIeHHe U  ero
UHTEpPIIpETallMsl  COTJIACHO  MPEAJIOKEHHOM B 3aJaHUM  CUTyalluu
(cM. «SI6m0HEY», BotpOC 3).

Matepuansl Uccile0BaHNs OKAa3bIBAIOT, YTO JUUIS PEIIEHUS HEKOTOPBIX
3aJJaHUi, OTBEYAIOIIUX TPEThEMY YPOBHIO KOMIIETEHTHOCTH, HAJ0 BIAJIETh
JIOCTaTOYHO CJIOKHBIMM ~MaT€MaTU4YECKUMHM 3HAaHUSMU U YMEHUSMHU
(HampuMep, COCTaBUTh M PEUINTh KBaJAPAaTHOC ypaBHEHHE, JHUHEWHOE U
KBa/IpaTHOE HEPABEHCTBA, COCTABUTh PEKYPPEHTHYIO (HOPMYIy YHMCIOBOU
MOCJIeI0BATEIbHOCTH, PACIIO3HABATh apU(PMETHUECKYIO U TEOMETPUUECKYIO
MPOTPECCHU M WCTOJNB30BATh JJISl peIIeHus 3amad (GopMyisl N-djieHa U
CYMMBI N YJEHOB 3TUX IOCJIEOBAaTEIILHOCTEH, HCIOIb30BaTh TEOPEMbI
CIIOYKCHUSI M YMHOXCHUS BEPOSITHOCTEH).

OdeBunHa HMEpPapXUYHOCTh YPOBHEH KOMIETEHTHOCTH, T.€. 3aJaHus
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BTOPOTO YPOBHS CIIOXHEE IEPBOTO, a TPETHETO YPOBHS — CIIOKHEE ABYX
NEPBbIX. 3aJaHusi TPETbEro YPOBHS OTJIMYAIOTCA OT  3HAKOMBIX
MaTeMaTH4YeCKuX 33/a4, XapakTepHBbIX i 3aJaHuil NepBOro u B
HEKOTOPBIX CIy4asX BTOPOTO YpPOBHS KOMIIETEHTHOCTH, W TPeOYyIOT A
CBOETO pELICHUS] HE TOJBKO IPOYHBIX TEXHWYECKHX HABBIKOB, HO U
BBICOKOTO ~ MaTE€MaTH4YeCKOr0  Pa3BUTHUSA, HUHTYHUIMH, JIOTUYECKOTO
MBIIIICHUS | T.11.

Jis  mpoBepKM KOMIETEHTHOCTH YYAILIUXCS HCIOJB3YIOTCS  TPH
M3BECTHBIX THUIA 3aJaHUi. ¢ BHIOOPOM OTBETA;, C KPAaTKUM CBOOOIHBIM
OTBETOM, KOT/Ia OTBET YETKO OIPAaHNYEH YCIIOBHEM 3a/1a4H 110 COJIEPIKAHUIO
u popme (0OBIYHO JAeTCS B BUAC YHCIIA, NMOCICIOBATCIBHOCTH YUCEI WM
OyKB, BBIPaXCHHs, PUCYHKA, CIIOBA M T.I.), C Pa3BEPHYTHIM CBOOOIHBIM
orBeToM. Bo MHoOrmx 3amanmsax uHpOpManus mnpeiaraercs B (opme
pa3IUUHBIX TaONHIL, JUarpamMM, rpaduKoB, PUCYHKOB, CXEM.

JIBa mepBBIX THUMA 3aJaHUN HCIONB30BATUCH [IJII MPOBEPKU Oosiee
NPOCTHIX 3HaHWH M ymMeHui. Hanbosee cro)XHbIE YMEHHUSI MPOBEPSUTUCH C
MOMOIIBI0 33aJaHWK TPEThETO0 THUIMA, KOTJa OT ydYamiero TpeOoBajIoch
3amycaTh TIOJIHOE pelIeHne WM OOOCHOBaHHME IIOJYYCHHOTO OTBETA.
ConepkaHuie dSTHX 3aJaHAN TIO3BOJBUIO yYAIIMMCSl JaTh pELICHUS,
pasnuuaromuecs 0 pa3BepHYTOCTH, OOOOLICHHOCTH,  CIOKHOCTH
WCTIOJIB30BAHHBIX METOJIOB U T.II., YTO MO3BOJISIIO UM IIPOIEMOHCTPUPOBATH
pa3IuYHBIe YPOBHU MaTeMaTUYECKOW KOMIIETEHTHOCTH. Ha BhImoiHEHHE
takux 3agaanid B 2000 romy OBUIO OTBEAEHO OKOJIO TPETH BpPEMEHH,
BBIZICTICHHOTO HA OLIEHKY MaT€MaTHYECKON ITOATOTOBKHU IIKOJIBHUKOB.

3HAYNTENBHBI HMHTEpPEC TPEACTABIACT €HIe OJMH THIT 3aJaHui,
npeaiaraeMbeIX B UCCIIEIOBAHUH — TaK HA3bIBa€MbIE «CTPYKTYPHUPOBAHHBIC
BOTIPOCHI». OTH 3aJaHUsl COCTaBISIIOTCSA W3 HECKOJBKHX BOIPOCOB
Pa3MYHOrO THIIA, OTHOCAIIMXCA K ONHOM M ToW e curyauuu. Kak
MPaBUJIO, OHM PACIIONATAIOTCS MO BO3PACTAHHIO CIOXKHOCTU. Yamie Bcero
CHayaja JaloTcs BOIPOCHI C BHIOOPOM OTBETAa WJIM C KPAaTKUM OTBETOM, a B
KOHIIE —  BONPOCHI €  pa3BepHYTHIM  OTBeTOM.  [Ipumepom
«CTPYKTYpUPOBAHHBIX» BOIPOCOB SIBJISIOTCS TPU BOMPOCA, BKIFOYCHHBIX B
3amanne «S0moHm». Ha 5TM BOMPOCHI MOXHO OTBETUTH, HCIIONIB3YS
pas3IuYHBIE CIIOCOOBI PEIICHHS.

CTpyKTypupOBaHHEIE BOTIPOCHI HE TOJIBKO MTO3BOJISIOT
muddepeHIMPOBaTh  yYalIUXCs MO0 YPOBHIO KOMIIETEHTHOCTH, HO
WCTIONB3YIOTCS TAKXKE JJIsl MPOBEPKH YMEHHUS YUYHUTHCS, CaMOCTOSTEIHHO
npuoOpeTaTh 3HaHUs. B CBsI3M ¢ 3THM cojiep)kaHHe BOTIPOCOB MOJ0MpaeTCs
TakKuM 00pa3oM, 4TOOBI B MPOIECCE UX IMOCIIEI0BATEILHOTO BBHITIOJHEHUS
ydamyecss TIOJlydalld HEKOTOPBIE «IIOJCKa3KW», HEOOXOAWMBIC JUIs
BBITIOJIHEHUS! TIOCJIETHUX HanOoJiee CIIOKHBIX BOIIPOCOB, KOTOPHIE TPEOYIOT
HEKOTOpPOro 0000mIieHust (HampuMmep, COCTaBieHUs OOImEeH (GOopMyJIbI
HEKOTOPOTO MPOIeCcca UK ABJICHHUSA).

3.3 Ouenka BbINOJHEHUS 32aHNH
BrimmonHenue 3amaHuMii ¢ BBIOOPOM OTBETa M € KpPAaTKUM OTBETOM
OLICHMBAETCA IO TPEM KaTeropusiM. BEpHO, HEBEPHO, HE NPUCTyHal K
BBINOJIHEHUIO. [Ipy o1ieHKEe OTBETOB y4allMXCs Ha 3alaHus C pa3BEPHYTHIM
OTBETOM BMECTO IIPUBBIYHBIX KaTErOPUM «BEPHBIM OTBET» U «HEBEPHBIN
OTBET» HCHOJB3YIOTCA KAaTETOPUU «OTBET INPUHUMAETCS IOJHOCTHIO,
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Kax
OLICHMBAJIOCH
COCTOSIHHE
MaTeMaTHu-
YECKOH

IrpaMOTHOCTH.

TpynHocTs
3a/laHusl.

«OTBET NMPUHUMAETCS YaCTHYHO», KOTBET HE MPUHHUMACTCA». DTOT MOIXO]
OOBSICHACTCS TEM, YTO Ha HEKOTOPHIC BOMPOCHI HE MMEETCS €AMHCTBECHHO
BEPHOTO OTBETAa KaK TAaKOBOTO, a TAKXKE TEM, YTO B HEKOTOPBIX CITydasx
KaTeropusi «OTBET NMPUHUMAETCS TOJHOCTHIO» HE 00S3aTEbHO BKIIOYAET
TOJBKO TIOJIHBIM BEPHBIA WJIM WICATbHBIA OTBET. YKa3aHUs IO OLICHKE
BBIMTOJIHEHHUST KAXXKJ0TO 3aJaHus cHopMyIupoBaHbl TakKUM 00pa3oM, 4TO
MO3BOJIIIOT ~ pacTpeleNuTh OTBETHl  ydYalluXcs Ha TPU  TPYIIIH,
pasnuyaromuecss MO CTENeHH, C KOTOPOH Y4YeHHK JeMOHCTPUpPYET
MOHUMaHUE TEKCTa 3aJaHusl W TMPOBEPAEMOro MM ydeOHOro MaTepHaia,
CIIOCOOHOCTH OTBETHTH Ha MPEATI0KEHHBII BOTIPOC.

Anamm3 TpeboBaHMA, KOTOpBIE C(OPMYIHMPOBAaHBI B YyKa3aHHUAX IO
OLICHKE OTBETOB, MPHUBOAMT K BBIBOAY O TOM, YTO HCCIIEJIOBATENd HA
MEpPBOE MECTO CTaBAT BBISBICHHE TIOTBITKH YYamlerocs JII0OBIMU
CpeAcTBaMU XOTs OBl YaCTHYHO DPA3pEUIMTh TMPEIUIOKEHHYIO CUTYAIHMIO.
I[Ipu »>TOoM TOpa3mo MeHbIIEE 3HAYCHHE TPHUAACTCS XapakTepy |
KOPPEKTHOCTH HCIIOJIb30BaHMS MaTeMaTH4eCKUX METOAOB, a TaKxke
KOPPEKTHOCTH H TIOJIHOTE IIPHBEICHHBIX B PEHICHUH PACCYKICHUH U
BBIKJIAIOK.

BrimonHenne ywammmcs BCeW TPYyIIIBI MAaTEMAaTUYECKUX 3aJaHMi,
BKIIIOUEHHBIX B BapwaHT Tecta, oneHuBaeTcss 1o 1000-6amnbpHOM
MEXIYHapOAHON MIKalie cOo cpenHuM 3HadeHueM, paBHbIM 500, u
CTaHAapTHBIM OTKJIoHeHHeM, paBHbIM 100. Pe3ynbraThl BBINOTHEHUS
YUYaIIUMHUCS TECTOBBIX 33JaHU{ TIO3BOJIMJIM OPTaHU3aTOpaM HCCIIEOBAHUS
OXapakTepu30oBaTh (B TEPMHHAX COOTBETCTBYIOIIMX 3HAHUN M yMEHHIA)
BUIBl MaTEMaTHUYECKOW JAEATENbHOCTH, XapaKTePHOH [UIS Pa3IUYHBIX
ypoBHeit nanHoit 1000-6amnpHoi mikambl. C 3TOW UENbIO KaXIOMY
MaTeMaTUYeCKOMY 3aJaHui0 (BOIPOCY) MPUCBAUBAIOTCS IO YIOMSHYTOM
Boie 1000-0amibHO# mIkange OGaiiibl, KOTOPhIE OMPENEISIIOTCS Ha OCHOBE
pe3yJIbTaToB BBITTOJTHEHHS JTaHHOTO 3aJaHAS yYaluMucs,
YYacTBOBAaBUIMMHM B MCCJIEIOBAHUU. 3aTeM COAEP)KaHUE M  CIIOCOObI
pelieHusl TpPyNIbl 3aJaHuid, HWMEMUX Onu3kue OayioBBIle OICHKH
(mampumep, 650-750), UCTOMB3YIOTCS ISl XapaKTEPUCTHKH IOJTOTOBKH
ydammxcs, OajyloBble  OICHKM KOTOPBIX 32  BBIIIOJHEHHE  BCEX
MaTeMaTH4YeCKUX 3a/JaHhi TecTa OJMM3KM K OalJOBBIM OIICHKAaM JaHHOW
rpymmbl 3ananuii [20].

[Tpu onrenke Ha ypoBHe 750 6aIoB U BhIIIE yYalUecs IeMOHCTPUPYIOT
aKTUBHBIH W TPOAYKTHBHBIM TIOAXOJ B pEIICHHH TNPEAIOKEHHBIX B
uccieoBaHuM 3anad. OHM YCHEIIHO paclo3HalT U (OpPMYIHUPYIOT
MPEUIOKEHHYI0O B YCIOBHHM TpoOJeMy Ha MaTeMaTHYECKOM SI3BIKE,
CTIPABISIOTCA C JOCTaTOYHO CJIOKHBIMH 33aJjadaMH M MOTYT BBIITOJHHTH
HECKOJIBKO TIOCIIEIOBATENbHBIX MIaroB pemeHus. [Ipu sToM yuammecs
MOTYT paclio3HaTh W TIPUMEHUTH COOTBETCTBYIOIIME HWHCTPYMEHTHI H
3HaHMA (Y4acTo B Cllyyae HOBOH Uil HUX CHUTYallWH), POSBUTh MHTYHUIIHIO
NIPU OTIPEJICTICHUU COOTBETCTBYIOLIETO CHOCO0a pPElIeHHUsI, HHTETPUPOBATh
3HaHUS W3 pasHBIX pa3lelioB MaTeMaTUKH W JPyTUX TPEIMETOB,
UCTIONIB30BaTh 000OIICHNE, pacCy>KACHUS, apryMEHTAIHIO I O0BSICHEHHS
MOJyYEHHOTO OTBETa, TO €CTh JIEMOHCTPUPYIOT IO3HABATEIBHYIO
JeATEIFHOCTh BBICOKOTO ypoBHs. [IpumepoM Takoil 3amadm SIBIsETCS
Borpoc 3 k 3aganuio «Somouu» (cMm. puc. 3.1).

[Tpu omenke okono 570 GamnoB Mo 3TOM HIKaje ydalruecss OOBIYHO
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HHTEPIPETHPYIOT H  CBSA3BIBAIOT  MEXIy cobOod  mH(popmamuro,
MPECTABICHHYIO B Pa3IMYHON (OopMe, WM U3 pa3HBIX UCTOYHUKOB; MOTYT
WCIOJIb30BaTh IMPEAJIOKEHHYI0 MOJIEJIb pPacCMaTpUBaeMOW CHUTYalWH,
KOTOpass ~ HEpeaKko  jaercs B aireOpandyeckod  WIM  JIpYroi
dhopmann3oBaHHOM dbopwme; MOTYT  TNPOBEPUTH MIPaBUILHOCTh
NPEIIOKEHHBIX  YTBEPXKACHUM WM MOJENEeH. Yyamuecs YCIEHIHO
paboTaloT C MPEeAJIOKEHHBIMH CIOCOOAMH  PEIIeHUs, MOJCISIMH WIH
iaHamMy  (HampuMep, CAelaB COOTBETCTBYIOUIMW BBHIOOp W3 HHX);
BBIOMPAIOT W MPHUMEHSIOT COOTBETCTBYIOLIME MaTeMaTHYeCKHUe 3HaHUS,
€CJIM pEelIeHHe 3a/ladyll COCTOMUT M3 HeOOoNbIIoro uncia maros. [Ipumepom
TaKOW 3aJ]auM SIBJISIETCS BOMPOC 2 K 3a/1aHUI0 «SIOI0HM».

Ha nmwkxHeM KoHIle AaHHOM IIKalbl MpU oleHke okono 380 OGansos
ydaiecsi 0ObIYHO MOTYT BBIIIOJIHUTH TOJBKO KaKOW-HUOYAb OAMH BHJ
NESTENIbHOCTH, COCTOSIIIMHA B TPUMEHEHHWH O0a30BBIX MaTeMaTHYECKHX
(aKTOB WM METOJIOB, WJIM BBHITMIOJIHAIOT HECIIOKHBIC BhIYUCICHHS. OHU
MOTYT pacro3HaTh HMH(OpMaIHIO, MPEACTABICHHYIO B (opme 3HaAKOMOU
quarpaMMbl UM 3HAaKOMOTO TEKCTa, B KOTOPOM SIBHO M IPOCTO
chopMynupoBaHa WM JIETKO OMpeAeNseTcs MaTeMaThyeckas 3ajaya.
Pemenue npennonaraeT NpuMEHEHUE CTaHIAPTHOIO CIOC00a, COCTOSIILIETO
u3 oaHoro mara. [Ipumepom Takoi 3amaun SBISETCS BONPOC 2 B 33JaHUU
«CKOpOCTh TOHOUHOM MamuHb» (cM. puc. 3.2).
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Puc. 3.1 3aganne mo Mmarematuke «S0J10HU» ¥ BOMPOCH K HeMY. Pacmionoskenne 3agaHus Ha
MEKIYHapOAHOM IIKaJle TPYAHOCTH 3a1aHUM.

ABJIOHU

depmMep Ha caloBOM y4yacTke BbicaxvBaeT sI6MoHM B chopme kBagpaTa, Kak nokasaHo Ha
pucyHke. [Ins 3awmThl A6M0OHb OT BETpa OH caXaeT Mo KpasiM y4acTka XBOVHble AepeBbsl.

Hwke Ha pucyHke wn3obpaxkeHbl Cxembl MNocadku sIGNOHb W XBOWHbIX [OEpeBbeB Anis
HECKONMbKMX 3HAYeHWW N, roe N — KONMWMYEeCTBO pPSAOB  BbICAXKEHHbIX SAO6MOHb. JTy
nocneaoBaTenlbHOCTb MOXHO MPOAOIMKUTL AN NoGoro yncna n.

n=1 n=2 n=3 n=4
X X X X X X X X XX XX XXX XX XXX XXXX
X @ X X @ ® X X @ [ ® X X @ [ o ® X
X X X X X X X X X
X @ ® X X @ [ ] ® X X @ [ { ® X
XX X XX X X X X
Xe @ @X Xe e e @X
X - XBOMHOE fepeBo XXXXXXX X X
® - A6MoHs Xe o o 6X
XXX XXX XXX
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BOITPOC 3

ABJIOHU

[pennonoxum, 4ro depmep
peUIMI  TIOCTENCHHO —yBEJH-
YMBaTh 4YUCIO PsIOB sI0JIOHB
Ha cBoeM yuacTke. Yrto mpu
3ToM OyJeT yBEIWYUBATHCA
ObIcTpee: KOJIMYECTBO BHICA-
KUBAaEMBIX  SIONIOHb WM
KOJIMYECTBO XBOIHBIX IEPEBb-
eB?

3anunuTe 00BsICHEHNE CBOETO
OTBeTA.

1 6ann (mpyonocme — 723)

- Bepubiii otBer (uucino SIBJIOHB)
CONIPOBOXKIACTCS BEPHBIM OOOCHO-
BaHMEM, W YYECHHK [aeT airedpan-
qeckoe OGOCHOBaHHE, HCIOIbB3YS
GbopMyIBI N-rO YlieHa MOCITenoBa-
teapHOCTeH (n? U 8n).

BOITPOC 2

ABJIOHH

B paccmoTrpeHHON  BbIIE  TOCHE-
JIOBAaTEILHOCTH KOJIIMYECTBO MOCAXKEH-
HBIX SI0JIOHb W XBOWHBIX JEPEBBEB
MIOJICYUTHIBACTCS CIEIYIOIMM 00pa-
30M!

KOJINYECTBO AOJIOHL = n?,

KOJIMYECTBO XBOMHBIX A€PEBBEB = 8N,
rzie N — YKUCIIOo PAIOB BEICAKEHHBIX
SIOJIOHB.

JIisl Kakoro 3HaueHus N 4UCiIo A6I0Hb |

OyJeT paBHO 4YHCIY IOCAKEHHBIX
BOKPYI HHX XBOHHBIX JI€pEBBEB?
3anummTe penieHue.

1 6ann (mpyonocmes — 655)

ITpu nostyueHuu BepHoro oreera (N = 8)
- SBHO HCIIOJIb30BaH aireOpanyecKuil
METOJ peLIeHHS,

- SBHO HE TOKa3zaH anredpamdecKkuit
METOJ PELICHHUsI WM PEIIECHUE HE JaHO
BOBCE,

- WUCIOJNB30BaH  JAPYrod  MeTon,
HANpUMeEpP, ¢ TIOMOMIBIO MPOJOIDKEHHUS
YHCIOBOI  IIOCIIE/IOBATEIBHOCTH — WIIN

IOCICA0BATCIIbHOCTU PUCYHKOB.

BOIIPOC 1

ABJIOHU

JanonkuTe Ta0nMLy:

n | Konvuecrso sbnods | Konv4ecTso XxBOHeIX
[IEDEBbED
1 8

en| e |es|ra]|—=

1 6ann (mpyonocms — 548)

- Bce 7 3Hauyenmii B Tabnmie
yKa3aHbl BEPHO.

55

1000

750

570

380



Puc. 3.2 3apmanme mo marematuke «CKOpOCTh TOHOYHOM MAIIMHBI» U BOMPOCHI K HEMY.
Pacnonoxenue 3a1anusi Ha MEKIYHApOAHOM IIKaje TPYAHOCTH 3a/IaHHi.

CKOPOCTb FrOHOYHOW MALLUHbI

Ha rpaduke nokasaHo, Kak W3MeHANnacb CKOPOCTb FOHOYHOW MalUWHbI, Korga oOHa
NpOXoAnna BTOPOW KPYr No TPEXKMITOMETPOBOM KOmbLieBOW Tpacce 6e3 NogbEMOB 1 CMYCKOB.

CKOpoCTh TOHOYHOM MAaITUHBI HA TPACCE ATUHON 3 KM

Cropocth (I TPOX0KICHUH BTOPOTO KpyTa)

(km/y)
A

180 o

160 =
140 o
120 o
100 o
80 o
60 o
40 =
20 o

0 A A 'l 'l

0 0,2 0,4 0,6 0,8 1,0 1,2 14 1,6 18 2,0 2,2

TJ'I1/|H|/|9| cTtapTta

2,4 2,6 2,8 3,0

Paccrosiaue 1o Tpacce (Km)

v
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BOITPOC 4

CKOPOCTbh TOHOYHOH
MAIIMHBI

Hrxe I/I306pa)KeHLI IATh Pas3sInIHbIX

10 (hopMe TOHOUYHBIX Tpacc.

ITo kakoi U3 ATUX Tpacc exajna roHoY-
Has MallnHa, rpaduK CKOPOCTH KOTO-

poii ipuBeieH paHee?

S - NMHKA cTapTa

i 1 6ann (mpyonocms —
1655)

£
gy
V)

Ortser B.

BOIIPOC 1
CKOPOCTb 'OHOYHOH MALLIMHDI

UeMy mpHMEpHO PaBHO PACCTOSHHE OT JIMHHUU
cTapTa JO Hayajla CaMoro JUIMHHOIO IIPSIMO-

JIMHEHHOTO y9acTKa TPACCHI?
A. 0,5 km
B.1,5km
C.2,3km
D. 2,6 km

1 éann (mpyonocms —
492)

- Otser B: 1,5 km.

BOITPOC 3
CKOPOCTh TOHOYHOH MAILIMHBI

Yro MOXHO CKa3aTb O CKOPOCTH
MAaIIMHBl TPU TPOXOKICHUH TPACChI
MEXIy oTMeTKamu 2,6 kM u 2,8 km?

A. CxopocTh MalllUHBI OCTaBajaach MOC-
TOSIHHOM.

B. CxopocTh MamyHel yBeIn4nBaIach.
C. CxopoCTh MaIlIMHBI YMEHBILANIACH.

D. Ilo nanHOMy rpadMKy HEBO3MOXKHO
OIpENENNTh  U3MEHEHHE  CKOPOCTH
MalIuHbI.

1 éann (mpyonocmo -
413)

- OtBer B — «Ckopoctb
MalIUHbl YBEIUYUBAIACHY.

Y

BOIIPOC 2
CKOPOCTb TOHOYHOH
MALITHHBI

B kakoM Mecre Tpaccel CKOPOCTb
MamMHbBl  ObUIa HaWMEHBLICH IpH
MPOXOKAESHUH BTOPOTO Kpyra?

A. Ha nunuu crapra.
B. IIpumepno ua otmetke 0,8 km.
C. IlpumepHo Ha oT™MeTKe 1,3 KM.

D. IIpumepHO moceperHe TPACCHI.
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1 éann (mpyonocmo —
403)

- OtBer C — «IIpumMepHO HA
orMmeTke 1,3 Km».
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3.4 XapakTepucTHKA MATEMATHYECKUX 3a]aHui
U pe3yJIbTaThl HX BbINOJHEHHUS

AHanu3 cojaep)KaHMs 3aJaHUM IOKa3aj, 4YTO HJAEH, 3aJI0KCHHBIE B
IIPEUIOKEHHBIE 33J]a4l, PEATU3YIOT OOBSIBIECHHBIEC B UCCIEIOBAHUY LIENU —
OLICHKY YPOBHS MaT€MaTH4YECKON KOMIIETEHTHOCTH YYaIlUXCS U yMEHUS
YUUTBCSI, CAMOCTOSITEIIbHO NPUOOPETATh 3HAHUS B IPOLIECCE BBIMOIHEHUS
HEKOTOPOM JeATENbHOCTH. JIEHCTBUTENBHO, B HHUX JACTCS OIHUCAHUE
HEKOTOpPOM B OOJBIIEH WIM MEHBIIEH CTENeHW OJM3KOW K KU3HH
CUTYyalluH, B KOTOPOHl colepxuTcs mpolieMa, KOTOPYIO HaJ0 pa3peluTh
cpeacTBaMu MaTemaTtuku. Hampumep, BBIUUCIUTD IUIOMIAbL T0JIa YepaaKa
JI0OMa, BBIYMCIMTH IUIOIIAJb KOHTHHEHTA, paclo3HaTb M300pakKeHHBIH Ha
PUCYHKE IIJIaH KWJIOM KOMHAThl, BBIYMCIMUTH JJIMHY IIara 4ejoBeKa U
CKOpOCTb €T0 JBM)KECHUS.

B psape 3agau mpencTaBiieHbl CUTyalldd, Ul PELIEHUS KOTOPBIX
Heo0X0/AMMa MHTETpalus 3HaHUM U3 CMEXHBIX JUCLUIUIMH, B YAaCTHOCTH,
u3 pusuky, reorpaduu. Hanpumep, npu onpeneneHuu «popMbl» FrOHOUHON
Tpacchl WK MPH WHTEPIPETAMUA 0COOOT0 BHAA JHArpaMm (KBO3pacTHBIX
MUpPaMHK]] HACETICHUS»). Y CICIIHOE BHIMOJHEHUE ITUX 3aJaHHUl 3aBHCHUT OT
YMEHHUSl «aKKyMyJIHpOBaTh», JielaTh COOCTBEHHBIM JOCTOSHHUEM U
NPUMEHITh B HYKHBIX CIlydasX 3HaHMs, IOJyYEHHBbIE U3 PA3IUYHBIX
HIKOJIBHBIX MIPEIMETOB WU U3 BHEITHUX UCTOYHUKOB HH(OPMAIIUH.

Heckonbko 3amaHuii COCTOST W3 OIMCAaHHUS HEKOTOPOW CUTyallud H
TPEX-4eThIpeX B3aUMOCBS3aHHBIX MEXIY cO00I BOIIPOCOB, OTHOCSIIUXCS K
aToi curyanuu (cMm. npuioxenue 4, 3amanus «CKOpOCTh TOHOYHOMN
MaruHb», «S1610HM»). TIpu 3TOM Tpebyercs 000OIUTh HH(OpPMAIIHIO,
MOJIyYEHHYIO PY BBIMOJIHEHUH HAYaJIbHBIX BOIPOCOB, KOTOPBIE COJEPKAT
OTpeJieNIeHHble TOJCKa3Ku, OoOJeryarolue OTBET Ha IOCIETHHM, CaMblii
CJIOKHBIN, BOMPOC. DT 3aJjaHUsI IO3BOJISAIOT IPOBEPUTH YMEHHUE YUAIIUXCS
CaMOCTOSITENIbHO ~ MPHOOpEeTaTh 3HAHUS B  MPOLECCE  BBIMOJHEHHS
3apOrpaMMUPOBAHHONM  MO3HABATEIBHOM  JIESITENBHOCTH —  PELICHUS
NPEUIOKEHHOI0  Habopa MaTeMaTM4YecKHX 3a/Jady  MOBBILIAIOIIEHCS
CJIOKHOCTH.

JUisl BBIMOJIHEHUS 3TUX 3a/laHuil TpeOyeTcs OTHOCUTENBHO HEOOJIbIIOM
o0beM 3HaHMM U yMEHHUH, KOTOopble (OPMHUPYIOTCS B POCCUHCKOMN
OCHOBHOM U cTapiueit mkoje. B To e BpeMsi IPUMEHUTb 3TU 3HAHUS HAJl0
B CUTyalMsIX, KOTOPbIE CYIIECTBEHHO OTJIMYAIOTCS IO CBOEMY COACPKAHUIO
u ¢GopMe OT NPUBBIUHBIX YYEOHBIX 3aJaHMH PA3TUYHOM CII0XKHOCTH,
KOTOpBIE TIpeiaratorest 15-netnuM ydamumcst Poccun.

13 31 Bompoca, koTopele npeanaranuch kK 16 3aganusm, pa3paboTunuku
OTHECIIH:

K IEpBOMY YPOBHIO KOMIeTeHTHOCTH - 10;

KO BTOPOMY YPOBHIO - 19;

K TPETbEMY - 2.

Hcnonb3oBanbl Tpu GOPMBI COCTABICHUS ITUX 3aJaHUI:

¢ BBIOOPOM OTBETA U3 YEThIpEX albTEPHATUB - 10;
C KpaTKUM OTBETOM (B BHJIC YHCIIa, PUCYHKA) - 12;
C Pa3BEPHYTHIM OTBETOM (3aMKCh penieHus u o0bsicHeHus) - 9.

HeobxonuMo oTMETHUTH, UTO 3a/aHHUs, OTBEYAIOUINE Pa3HbIM YpPOBHSIM
KOMIIETEHTHOCTH, Pa3JIMYaroTCs IO CIOKHOCTH, KOTOpas CYILIECTBECHHBIM
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Yrto
HEOOXOIUMO
3HATh U YMETh
MaTeMaTH-
YeCKHU
rPaMOTHOMY
COBPEMEHHOMY
YEIIOBEKY

0o0pa3oM 3aBUCUT OT COJAEP)KaHUS KypCOB MAaTEMAaTUKHU W aKLECHTOB Ha
(dbopMHUpOBaHKE TE€X WJIM MHBIX 3HAHUH M YMEHHUIl B CTpaHax-y4aCTHHIIAX
uccnenoBanus. [1o3ToMy ypoBE€Hb KOMIIETEHTHOCTH, COOTBETCTBYIOIIUHI
3a/laHUI0, Ha CaMOM JeJie MOXET Pa3MyaThCs JUIsl pa3HbIX CTpaH. JTO
crpaBemuBo u s Poccun. Hanpumep, 3amanus «Kwumoit qom» (Bompoc
2), «IInomanap KOHTUHEHTa» Ui POCCUHCKHX YYaIIUXCs CIEIyeT SIBHO
OTHECTHU HE KO BTOPOMY, a K TPETbEMY YPOBHIO KOMIIETEHTHOCTH.

3HaKOMCTBO C COAEp)KaHUEM 3aJaHUU MOKA3bIBA€T, YTO OOJBIIMHCTBO
U3 HUX HE OTHOCATCS K TUIIMYHBIM 3ajJayaM JItoOOro YPOBHS CI0KHOCTH,
KOTOpBbIE, COIJIaCHO OCOOEHHOCTAM o00y4yeHus MareMmaTuke B Poccuu,
MpeaaraloTcs Ha ypokax W MpU KOHTPOJE MaTeMaTH4YE€CKOW MOATOTOBKHU
15-neTHUX y4yammxcs.

AHanusupysi coiepXkKaHHE 3a7ad C TOYKM 3PEHUS MaTeMaTH4YEeCKUX
(akTOB M MaTeMaTHMYECKUX METOJOB, HEOOXOAMMBIX Uil HX PpELICHus,
CJIeTyeT OTMETUTh, YTO OOJBIIMHCTBO U3 HUX COOTBETCTBYET MpoOrpamme
poccuiickoi MIKoJIbl. VICKIIIOUeHNE COCTaBIIAIOT TOJIBKO HEKOTOPBIE 3aJa4H.
Taxk, 15-neTHue yJamuecss He UMEIOT JOCTaTOYHO MOJIHBIX MPEACTAaBICHUIN
00 0COOEHHOCTSIX CTepeoMeTpuYecKux (uryp, Kotopbie (GopMUpyIOTCsS B
11 xjacce, a ydamuecss 3TOro Bo3pacrta, oOydwarommecs B 9 kiacce, He
3HAKOMBI C JuMarpaMMaMH TaKoOro BHIa Kak nupamunasl Hacenenus (10
KJIacc, Kypc reorpaduu), a Takxke ¢ rpapKaMy KyCOYHbBIX (YHKIHH.

YacTpe 3amaHuil Bpsj JIM MOKHO OTHECTU K MAaTEMAaTUYECKUM 3aJadaM.
Hanpumep, paGora ¢  IUIaHaMH  pacIlOIOKEHUS  KaKHX-JIMOO
HNPOCTPAHCTBEHHBIX OOBEKTOB Ha MECTHOCTH (3amaHue «Bu KOMHATBI»)
COIIACHO TMporpaMMe IO MaTeMaTHKE HE BXOJIUT B COJEp)KaHUE
MaTeMaTHYECKON MOATOTOBKM POCCUMCKUX ydamuxcs. [lmaHel mecTHOCTH
Y HAaXOJSIIMXCSI HA HEW CTPOCHMIA COCTABISIFOTCA HA YpPOKax reorpaduu B
5-6 kinaccax. 3agaya, B KOTOPOW HaJ0 MPEACTaBUTh KOHPUIypaluio Ha
OCHOBE M300pakeHMsI €€ BUJa CIIepean U BUJa C3a1M, CKOpEe XapaKTepHa
JUIsl yPOKOB YEPUEHHS.

[lepBelii u 4yerBepThIi Bompochkl 3anaHusi «CKOPOCTb TOHOYHOU
MaIlIMHBD» CKOpee OTHOCATCA K (hu3uke, a He MaTeMatuke. K coxanenuro, u
Ha ypokax (pU3MKHU yyalluecs He BCTPEUYaOTCs C MOA0OOHBIMHU 33aJa4aMH.

B npoBeneHHOM MeXIyHapOAHOM HCCIIEJOBAaHUM HECJIOKHO BBIJEIHUTH
OTHOCHUTEJILHO HEOONbIION 00BEM MaTEeMaTHMYECKUX 3HAHUW U YMEHUH,
KOTOpbIE pa3pabOTYMKU MOCUYUTAIN HEOOXOAMMBIMHU JAJISI MaTeMaTHYECKU
IrPaMOTHOIO COBPEMEHHOI0  YeJIOBEKa. K HuM  oTHeceHsI:
MIPOCTPAHCTBEHHbIE NPEICTABICHUS; IPOCTPAHCTBEHHOE BOOOpa)KEHUE,
CBOMCTBA MPOCTPAHCTBEHHBIX (DUTYP; YMEHHE YUTATh U UHTEPIPETUPOBATH
KOJIMYECTBCHHYIO MH(OPMAIHIO, TPEACTABICHHYIO B pa3inyHoi Gopme (B
dopme Tabami, gumarpamMm, TpadUKOB peabHBIX 3aBUCHMOCTEI),
XapaKTepHYIO ISl CPeACTB MaccoBO MH(popmaiuu; ymeHue paboTath ¢
(dbopMynamMH; 3HAKOBBIE M YHWCIIOBBIE TIOCIIEOBATEILHOCTH, HAXOXKICHUE
nepuMeTpa U IIoa el HeCTaHJapTHBIX QUTYp; AEHCTBHS C MPOLECHTAMU,
HCIOJIb30BaHNE MacIlTada; MCIOJb30BaHNUE CTATUCTUYECKUX IOKa3aTesen
JUISL XapaKTEPUCTUKU PEAJIBHBIX SIBJICHUM U NIPOLIECCOB; YMEHHUE BBIIIOJIHATh
JCUCTBHS C pA3IMYHBIMH CIUHUAIAMHA W3MEpCHHUs (IUTMHBI, MAacChl,
BpeMeHH, ckopocTh) u 1p. K coxaneHuto, opMUPOBAHUIO ITHX MPAKTHKO-
OpPUEHTUPOBAHHBIX 3HAHUN U YMEHMH, a TaKKe MPUMEHEHHUIO UX B OJIM3KUX
K peajbHbIM CUTyalsIM, KOTOpPbIE OTIMYAIOTCA OT NMPHUBBIYHBIX YUEOHBIX
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CUTyallMii, B POCCHUICKOM OCHOBHOM IIKOJE HE YAENSETCS ITOJLKHOTO
BHUMaHUS.

Takum 00pa3om, aHamW3 COACP)KAHUS 3aJaHWK IMO3BOJMJ /10 Hadvasa
IIPOBEJICHUS MCCIEAOBAaHUS IPOrHO3UPOBATh HEBBICOKMM ypOBEHb HX
BBINIOJIHEHM ydamumucs Pocenn.

Oxapakrepu3yeM coaepkKaHUE€ HEKOTOPBIX IPEIIOKEHHBIX 3aJaHM,
3HAHHWA W YMEHHUS, HA IPOBEPKY KOTOPHIX OHM HALEJIEHBI, U IPUBEIEM
pe3yNbTaThl UX BBINOJIHEHHUS.

1) Tpeyronbuuku (cM. mpuitokeHue 4)

JlaHHO€ 3ajaHuE OTHECEHO K IIEPBOMY YPOBHIO KOMIIETEHTHOCTH.
[IpuBeneHO MaTEeMAaTHYECKOE ONUCAHUE HEKOTOPOM TIeOMETPUYECKOMN
¢buryper (TpeyrojpHHKa), KOTOPYIO HAaa0 HAa OCHOBE 3TOrO OIMHCAHHUS
BBIOpaTh M3 HECKOJBKMX JaHHBIX (uryp. OTa HECIOXKHAasI YUCTO
MaTeMaTH4ecKas 3ajada, HE CBS3aHHAsd HU C KakKOM IPaKTHYECKOH
cutyauued. OT ydamuxcs TpeOyeTcs COOTHECTU CBEIEHHUS O CBOMCTBAX
(Gurypsl, ONUCaHHBIE B YCIOBUHU CIOBECHO U C TIOMOIIbI0 MAaTEMATUYECKUX
TEPMHHOB, C COOTBETCTBYIOIIMMHU 3JIEMEHTaMU BHU3YyaJbHOU MH(pOpMaIUH,
NIPEJCTABICHHON Ha YepTekax, M300pakalolMX HECKOJIBKO CTaHIAPTHBIX
reoMeTpUUECKUX (QUryp, U BbIOpaTh U3 HUX (PUIypy, OTBEUAIOLIYIO 3TUM
CBOMCTBaM. 3azada COOTBETCTBYET NEPBOMY YPOBHIO KOMIIETEHTHOCTH U
TpeOyeT 3HaHHUS MAaTEeMAaTUYCCKHX TEPMHUHOB M MHTErpalliy WH(OpPMAIIHH,
NPEICTaBICHHON B pasznuuHoi ¢opme. HecMoTps Ha HEBBICOKYIO
CJIO’KHOCTD 3aJIaHUs, €r0 BBIMOJIHWIN TOJIBKO 61% poccuiicKkux ydammxcs.
B GosnbmMHCTBE CTpaH pe3ysibTaThbl HE BBIIIE POCCUHCKHUX, JIydlle BCEro
OTBETHIIN STIOHCKHUE ydamuecs — 72%.

2) ITnomaap KoHTHHEHTA (CM. IPUIIOKEHHE 4)

3alaHue OTHECEHO KO BTOPOMY YPOBHIO KOMIETEHTHOCTU. Tpebyercs
HaillTu NpHOIMKEHHOE 3HAYEHWE IUIOIAAM HECTaHIApTHOW (urypsl —
KOHTUHEHTa AHTapKTUIa, U300pakK€HHOr0 Ha KapTe. DTa 3ajada MOMKET
ObITh 0€3 COMHEHHS OTHECeHa K 3ajJayaM, I103BOJIIOLUIMM OLIEHUTH
KOMIIETEHTHOCTh yuauuxcs. JlelcTBUTEIbHO, BBIOMpAs CaMOCTOSITEIIBHO
HauOoyiee NPEANOYTUTENbHBIA JuId ce0sl MyTh, YYEHHMK CpeACTBaMHU
MaTeMaTUKU JOJDKEH DPa3pelIdTh MOCTaBJICHHYIO IEpe] HUM IMpoOieMmy.
3ajaya JOMyCKaeT pas3liMuHble crnocoObl pemieHus. OT  ywamerocs
TpeOyeTcsi BBIOpaTh TreoMeTpuyecKyro (urypy(bl), KOTOPYH MOXKHO
HCIIOJIb30BaTh B KayeCTBE MOJEIM IPU  ONPEAEICHUM  IUIOIIALU
HECTaHJapTHOU ¢Guryps. Hanpunwmep, HCIIOJIb30BaTh KpYT,
NpSMOYTOJIBHUK(M) WM TPEyrojbHUK(HM), a 3aTeM ¢ TOMOIIBI0 (opMyIT
wionaaed 3tux (Guryp HalWTu Mmiomaab KoHTHHEHTa. [Ipu sTom Hamo
IIPOSBUTh YMEHHE HAXOIUTh JUIMHBI COOTBETCTBYIOUIMX OTPE3KOB,
UCIOJIb3YSl MAcIITa0 KapThl, BHITOIHATH COOTBETCTBYIOIINE TOICUYETHI.

HerouHocTs mpu M3MEpEeHUM [UIMH COOTBETCTBYIOIIMX OTPE3KOB Ha
KapTe, HUCIOJb30BaHUE MaciiTada KapThl MpPU ONPEICICHUU peanbHON
JUIMHBl CTOPOH CTaHJAPTHBIX TE€OMETPUUYECKUX (Uryp, C TOMOLIbIO
KOTOpBIX OMNpeAensercs IUIoLaab HECTaHAAPTHOW (UTyphl, MPUBOIUT
Jake IpU BEpHOM crocoOe peleHuss K 3HauuTelbHOMY pa3dpocy
pe3yNbTaToB, MOJYYEHHBIX yuamumucs. [loaromy B pekoMeHAanusx Mo
OLICHKE OTBETOB YYAIllUXCS NPELyCMOTPUTEIBHO YyKa3aH JOCTATOYHO
00JbIION MHTEpPBaJd JONYCTUMBIX YHCJIOBBIX 3HAYEHUH IUIOIIAIH,
NPUHAMJIEKHOCTh K KOTOPOMY CBHIETEIbCTBYET O BBIOOpPE BEPHOTO
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crnocoba pemieHus. J{OCTaTOUHO «MSTKHE» KPUTEPUH OLIEHKH OTBETOB
MO3BOJISIIOT BBIACIUTH YYallUXCs, CIOCOOHBIX TEM WM MHBIM CIIOCOOOM
pEelINTh TOCTaBJICHHYIO NpobiieMy, Jake B TOM Cilydae, €ClId OHHU
JIOMYCKAIOT OIIMOKM B W3MEPEHUH OTPE3KOB HIIM, MCIOJIB3Ysl MacuiTad
KapThl, OUIMOAIOTCS MPHU BBIUMCICHUHM DPEATbHOM JJIMHBI 3THX OTPE3KOB.
[lonoOHBIe 3amauM HE mpepjaraloTcss B poccuiickoil mkome. He
YAUBUTEIBHO, YTO €€ pemmiu Toiabko 9% poccuiickux yyamuxcs. 3agada
OKa3aJlaCh HE MEHee CIIO)KHOW M JUIsl y4allMXcsl BCEX IPYyTUX CTpaH,
Hauy4iie pe3ynbrarel B Ounisuaauu — 18%, B SAnonuun — 11%.

3) CxopocTb roHO4HOM MamuHbI (4 Borpoca) (cM. mprioxenue 4)

Bonpocs! 2-0it u 3-mii OTHECEHBI K TIEPBOMY YPOBHIO, a 1-b1if U 4-bIif —
KO BTOPOMY YPOBHIO KOMIIETEHTHOCTHU. 3aJjauya «MHOTO(YHKIHOHATIbHAS»
W OyeHb uHTepecHas. Ha pucyHke wuzo0pakeH TpaduK H3MEHEHUS
CKOPOCTH Ha BTOPOM KpyTe TOHOYHOW aBTOMOOUIIBHOM Tpaccel. Tpedyercs
WHTEPIPETHPOBATh MHPOpPMANNI0 O (PU3MUYECKOW 3aBUCUMOCTH BEITHYNH
(paccTosHMM W CKOPOCTH MAIMHBI, KOTOpasi IBUTACTCSA IO HEU3BECTHOM
TpaekTopuu). VHpOpMaIHs, KOTOPYH YYCHHK MOJy4aeT MpPH OTBETE Ha
TPH MEPBBIX BOMPOCA, SBJSIETCS B TO KE BPEMsI HEKOTOPOI MOJICKA3KOM NS
MOJTyYeHHUsI OTBETA HA TMOCIeHUM Borpoc. Bocnpusitie u 060011eHre 3TOM
nH(pOpMaLMK TO3BOJIAIOT XapaKTepU30BaTh YMEHHUE YYalIUXCS YUHUTHCA,
CaMOCTOSITENIFHO TIPHOOpPETaTh 3HAHUS, HEOOXOTUMBIC JJISi BBIOJHEHHS
JIpYTHX 3a7ad.

BTopoil n Tpernii BOIPOCHI OTHOCUTEIIBHO HAUMEHBIIEH CKOPOCTH H
XapakTepa M3MEHEHHs 3HAU€HUN CKOPOCTH Ha OMpPENEJCHHBIX ydacTKax
Tpacchl Ha TEPBBIA B3I SIBISIOTCS CTAHAAPTHBIMH M XapaKTEPU3YIOT
BJIaZICHHe COOCTBEHHO TPEAMETHBIMU (MATEMATHYECKUMH) YMCHUAMH
«4UTaTh» rpaukK 3aBUCHMMOCTH BenuuuH (dyHkimu). Bropoit Bompoc Ha
CaMoOM JIeJie SIBJISIETCS CTaHAAPTHBIM ISl POCCUMCKUX yYaluXcs, U Ha HETO
orBeTmin 7 7%.

Tpetuii BOIpOC TOJBKO HA TMEPBBIM B3TJISAA KaXETCS CTaHAAPTHBIM.
Jleno B TOM, YTO Ha MPOMEXYTKE ITyTH, KOTOPBIH yKa3aH B KadyeCTBE
BEPHOTO OTBETa, CKOPOCTh H3MEHsIeTCS HE MOHOTOHHO — OHa CHauaja
BO3pAcCTaeT, a MOTOM CTAHOBUTCS IMOCTOSSHHOM. TeM He MeHee, BEpPHBIM
CUMTAeTCsl OTBET «CKOPOCTh Bo3pactaeT». Ha »ToT Bompoc orBetminu 66%
yuamuxcst Poccun. OueBuaHO, 4TO pa3pabOTUHKK 33aJaHHsI PACCUUTHIBAIIN
Ha CTaHJApTHOE MBIIUICHHE, PU KOTOPOM yualiuecs: oOpaTsIT BHUMaHUE
TOJBKO Ha XapakTep M3MEHEHHsI CKOPOCTM B Hadale YyKa3aHHOTO
MIPOMEXKYTKa, KOTJla CKOPOCTh Bo3pacTaer. [loaToMy He yAMBHUTENTBHO, YTO
OoJyiee BAYMUHMBBIC Yyyalluecsi, O€3yCJIOBHO, 3aTPyJHWINCH OTBETHTHh Ha
3TOT BOINPOC. DTOT BBIBOJ MOATBEPXKICH CIELHAIBHBIM HCCIEI0BAaHHUEM,
MPOBEICHHBIM TIcuxosioramu [11].

[TepBblit BOmpocC, B KOTOPOM HAJI0 OMPENETUTh PACCTOSHUE OT CTapTa A0
HanOOJIBIIETO MPSIMOJIIMHEHHOTO y4acTKa Tpacchl, TpedyeT, KpoMe yMEHUs
«4UTaTh» TpauK, HEKOTOPHIX 3HAHWNA W3 (U3MKH, TMO3BOJSIONINX IO
W3MEHEHHIO CKOPOCTH MIBIDKEHHS ONpPEACTUTh (HOpMYy ydacTKa Tpacchl
(Bo3pacTaHue CKOPOCTH TOKa3bIBACT MPSMOJMHEHHBIA YYacTOK, pPe3Koe
yObIBaHME CKOpocTH — moBopoT). Ha ator Bompoc otBetwin 69%
POCCHUICKHX yUYaIIHXCS.

Jlng orBeTa Ha 1-b1it M 4-bIif BOIPOCH! y4YalUECs TOJKHBI ONPEISIUTh
no ¢opme KpuBOM AaHHOTO rpaduka GopMy Tpacchl, MO KOTOPOH eleT
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MallliHa. YUUTBIBas, 4TO B YCJIOBMM TOBOPUTCS, YTO Ha Tpacce HET HU
MOJIbEMOB, HH CITyCKOB, KOTOPBIE BIUSIOT HA U3MEHEHHUE CKOPOCTH, MOKHO
clenaTtbh BBIBOA O TOM, YTO YYacTKH Irpaduka, Ha KOTOPBIX CKOPOCTb
CHIDKAETCs, MOKa3bIBAIOT CKOPOCTh HA MOBOPOTAX, UMEIOIIMXCS Ha Tpacce.
B TO ke Bpems ydacTKH, Ha KOTOPBIX CKOPOCTb HAa4MHAeT BO3pacTaTh, a
TaKXKE€ YYacTKM, Ha KOTOPBIX CKOPOCTb TIIOCTOSHHA,  SIBIISIIOTCS
IPSIMOJIMHEHHBIMHM y4acTKaMu Tpacchl. Torga HETpyJHO yBHAETh, YTO Ha
Tpacce HUMEIOTCA TPH TOBOPOTa M TPH NPSIMOIUHEHHBIX ydyacTKa, W3
KOTOPbIX HauWOOJIBIIYI0 MPOTSKEHHOCTh MMEET Y4YacTOK, KOTOpPBIH
pacrmosoxeH Ha mpomexytke (1,4 — 2,4).

Onnako 1y oTBeTa Ha 1-BIif BOMPOC O PACCTOSIHUM JI0 CaMOTO
JUIMHHOTO ~ MPSAMOJMHEHHOrO0 yyacTKa Tpacchl JOCTaTOYHO MPOCTO
BU3YQJIIbHO CpPaBHUTHh TOJBKO TOPU3OHTAIBHBIE YYacTKH Tpaduka u
HETPYIHO YBUJIETb, 4TO CpenHui u3 HUX
(1,4 - 2,4) — campIii OomnbIION. B CBSI3U ¢ 3TUM HEBO3MOXKHO YTBEPIKAATh,
yro 69% ywammuxcs, KOTOpbleé BEpHO OTBETHJIM Ha JaHHBIM Bompoc,
JIEHCTBUTENFHO TIIyOOKO TPOAHAIM3UPOBAIM YCIOBHE W caM Tpaduk
CKOpPOCTH U CJeJIaIi MPAaBUIIBHOE 3aKII0UYE€HUE O ()OpME yYacCTKOB TPACCHI.
CrpaBeIMBOCTD ATOTO YTBEP)KACHUS TOATBEPXKIAIOT HE TOJBKO OYCHb
HH3KHe pe3ynbTarhl (18%) BBIMONHEHUS MOCIEAHEr0 BOMPOCA, B KOTOPOM
Hajo ObUTO MO TpaduKy CKOpOCTH BHIOpaTh (OpMY TpacChl W3 IATH
MPE/UIOKEHHBIX BapUAHTOB, HO U BBIOOp OoJiee YeM MOJOBUHON yHaIUXCs
(54%) ueBepHOit hopMbI, KOTOpasi BHEIIHE MMOX0Xka MO (pOpMe Ha KPUBYIO
camoro rpaduka ckopoctd (cM. mpuiokeHue 4, oTBeT, 0003HAUYCHHBIN
OyxkBoii E, k 4-my Borpocy «CKOpPOCTh TOHOYHOM MAIINHBI»).

[Tocnennuit Bompoc — o (opMe TOHOYHOM Tpacchl — XapaKTepu3yeT
BBICOKMH  YpOBEHb KOMIICTEHTHOCTH  y4Y€HHKa, TpeOyeT, Kpome
MaTeMaTU4eCKOl IOATOTOBKH, OMNpEACICHHON IMOATOTOBKU MO (HU3UKE.
Heo6xoanmo MTOHUMATh " MHTEPIPETHPOBAaTh  rpadudeckoe
NPE/ICTAaBICHUE 3aBUCUMOCTH JIBYX BEIMYMH (CKOPOCTH M PACCTOSIHUS) W
COOTHECTH €T0 C peaIbHbIM (PU3UYECKUM SIBIICHHEM — BH)KCHUEM MAITHHEI
110 HEKOTOPOM Tpacce. AHAJIN3 HECKOJIbKUX MPEUIOKEHHBIX (hOpM Tpacchl
U COOTHECEHHE WX C TpaHuKOM H3MEHEHHs CKOPOCTH Ha €€ YyJacTKax
(yBenuueHHe, yMEHBILICHUE, COXPAHCHUE MTOCTOSHHOMN), MO3BOJISIET CENaTh
OCO3HAaHHBIM BbIOOp Qopmbl. Bompoc sBHO HeCTaHIAPTHBIA LIS
POCCUICKMX y4YalIuXcsi, OTCIOAa HEBBICOKMH MNpoLeHT oTBeToB — 18%.
3amaHue OKa3aJoch TPYOHBIM W JUIA YYalIuXcs OOJBIIMHCTBA CTpPaH,
caMblii BBICOKHM pe3ynbTaT B SAnoHun — 54%.

4) S16nouwm (3 Bompoca) (cM. npuitokeHue 4)

IlepBble 1Ba BOIpOCca OTHECEHBI KO BTOPOMY YPOBHIO KOMIIETEHTHOCTH,
TPETUM BOIPOC — K TpeTbeMy YypOBHIO. B ycimoBum 3TOM 3amaun
IpaKTUYecKas CUTyalusl IpeJiCTaBlIeHa B CJIOBECHOW M rpadudeckoit
¢dopmax. Tak, Ha cxemax B 3HAKOBOH (opme H300pak€HO KOJIUYECTBO
s0JI0Hb U OKPY’KAIOUIMX MX XBOMHBIX JEPEBHEB JUIsI HEKOTOPHIX 3HAYEHUH
pasmepoB cama: N =1, 2, 3, 4, rae N — 9uCIIO PSAIOB BRICAXKCHHBIX SOJIOHb.

B mepBom Bompoce TpeOyercs 3amoigHUTh TaOJMIly, yKa3aB B HeEi
KOJIMYECTBO KAXJIOH M3 ATHX TOPOJ AepeBbeB mpu N = 2, 3, 4, 5. Yuamuecs
JIOJDKHBI  CBSI3aTh CJIOBECHOE M TpaMuecKoe OIUCAHHWE CUTYalluu C
TaONMUIe W, WCHONb3ysl NPEIIOKEHHYI0 MAaTeMaTHYeCKyl0 MOJEIhb
MIPAKTUYECKON CHUTYyalllH, ONPEAETIUTh 3aKOHOMEPHOCTb KaXJIOM W3 JBYX
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HOCJIeIOBAaTEIbHOCTEH  (KonmM4yecTBa sI0JIOHb W KOJMYECTBAa XBOWHBIX
JICPEBBER).

3amady MOXHO pElMTh pasiIn4yHbIMH  Meroaamu. Hampumep,
areOpandecKuM.

Tak, wm3MeHeHMs KoiudecTBa s0JOHb M XBOMHBIX JI€pPEBbEB MpHU
W3MEHEHHHM pPa3MEpOB CajJa OIUCHIBAIOTCS JBYMS (DyHKIUSAMH —
KkBagparideckoit (y = n?) u imHeitnoil (y = 8n). Dti HOpMyIbl MOKHO
BBIBECTH CaMOCTOSITEIbHO, ONUPASICh HA CXEMBbl, KOTOPHIE NPUBEICHBI B
YCJIOBUHU 3a7a4d. MOXHO Tak)X€ BOCIOJb30BATHCS SIBHOM «IOJICKa3KOW»,
UMEIOIIEHCs B YCIIOBUHM BTOPOTO BONPOCa, Il MPUBEACHBI 00€ (HOpMYJIBL.

B TO e BpeMs MOXXHO BOCIIOJIb30BATbCS U JIPYTUM METOIAOM —
MOJICUUTATh YHCIIO JEpPEBbEB, H300PAKEHHBIX HA 4YEThIpEX cXemax, U
3aIOJIHUTh YEThIPE CTPOKH TAOIHIBL. 3aTeM MO0 «YBHUIETH» 3aBUCUMOCTh
MEXIy YMCIaMH KaKJIOTO W3 CTOJIOIOB TaONHUIlb, JHO0 M300pa3UTh eIe
OJIHy CXeMy caja JUis ciay4yas N = 5 W 3alO0JHUTH IOCIEIHIOI CTPOKY
Tabauubl. 3agauy pemmnn 51% poccuiickux ydammxcsi, IpUMEPHO Takue
K€ pe3yibTaTbl B OOJNBIIMHCTBE cTpaH. Jlyummii pesynbrar B SnoHuun —
81%.

B ycnoBum 2-ro Bompoca mpuBeneHbl (GOpPMYyNBl OOMIMX YICHOB
MocJe10BaTeIbHOCTEH KoMUYecTBa s0JOHb W XBOHHBIX jaepeBbeB. OT
ydammxcst TpeOyercs WHTEPHpeTHpPOBAaTh WH(GOPMAIHIO, COJIEPIKAIIYIO
CJIOBa U CHUMBOJIBI, CBA3aTh MEXAYy cO00i MHPOPMALUIO O 3aBUCHUMOCTSX
W3MCHEHUsI YHCIIa JICPEBbEB, BBIPAKCHHYIO B pasziauyHoil dopme (cxewm,
TaOJIUIBl U aNreOpanvecKux BBIPAKCHUIT). 3aTeM HaJ0 HATH crnocol,
KOTOpBIM IO3BOJIMT ONPENCNINUTh, HPU KAKOM YCIOBUU 00€ (yHKIUU
(muHeiiHas v KBajpaTHYecKas) OyIyT UMETh OJMHAKOBbIC 3HAUCHHSI.

3amaga JOMyCKaeT pas3JIMdHbIC CIOCOOBI  PEIICHHS, HANpUMep,
anreOpandeckuii (COCTaBUTh M PEIINTh KBAaJPaTHOE YpaBHEHHE n’ = 8n)
WM C TIOMOIIBI0 METOJIa «IPOO U OMIMOOK» IMOA00PaTh COOTBETCTBYIOIIEE
3HaueHue N. 3aTeM HaJ0 3alucaTh pEUICHHE, NPUBOJAS COOTBETCTBYIOLIUE
MOSICHEHMsI, ITpeoOpa3oBaHusl U BblUMcIeHUs. HecranpgaptHas curyanus,
IIPEICTaBICHHAs B 3a[a4e, 3aTPyAHNJIA POCCUMCKUX YYalllUXCsl, €€ PEIIIN
TonbKO 38%. B OonbIIMHCTBE OpyTUX CTpaH pe3yNbTaThl He Bhimie. Jlydme
BCEX CIIPaBUIIKCH ¢ 3aaueil ydamuecs Kopeu — 61%.

B Ttperbem Bompoce Tpebyercs moka3aTh IJIyOOKO€ MOHMMAaHHE
MOHATHI TUHEHHON U KBaJpaTHUecKOW (yHKIMH, CpaBHUB M3MEHEHHE MX
3HAQ4YCHWM NpPHU YBEJIWYEHUM 3HAYCHHM NepeMeHHoW N. Jimsg 3Toro Hano
UHpOpMaLMIO, TOIYYEHHYIO MPH BBIMOJHEHUH JBYX IEPBBIX BOIPOCOB,
HCIIONIB30BaTh B HOBOW CHUTyalMW. BBIBOJ O CpaBHEHMM 3HAYECHHU ABYX
¢GyHKIMHA HaJO0 00OCHOBATH, 3aMMCaB COOTBETCTBYIOIIYIO apryMEHTAIHIO.
Bo3moxHbl pasHble criocoObl pemieHusi. Hampumep, cocTaBuTh U peLIuTh
areOpandecky COOTBETCTBYIOIIEE KBaJpaTHOE HEPABEHCTBO WJIM CPAaBHUTh
3HAUEHUs JMHEMHOM M KBaJpaTW4yecKol (QYHKIUI, omnupasch Ha HX
CBOWCTBA, WM UCTOJIB30BATh METOJ KIIPOO U OLIMOOKY.

Bompocet  k  3amanuto  «SOMOHM»  EHCTBUTENHHO  TO3BOJISIOT
3auKcUpoBaTh  JIOCTMKEHHE  YYallUMHCS  PA3JIMYHbIX  YpPOBHEH
KOMIIETEHTHOCTH. Y CIIEIIHbIE OTBETHI HA NEPBBIA U BTOPON BOIPOCHI, HJIS
peleHust KOTOpbIX TpedyeTcst CBsA3aTh MeXAy co0oil uHopmanuio,
MIPE/CTAaBICHHYI0 B pa3jMYyHOM ¢opMe, MpU HAIWYUM HPAKTHUECKON
CUTYyalluH, TO3BOJIAIOT 3a(UKCUPOBATh JOCTH)KEHHUE BTOPOTO YPOBHS
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KOMIIETeHTHOCTU. [Ipm  oTBere Ha TpeTwid BOmpoc  Tpedyercs
CaMOCTOSITENIFHO ~ CO3/1aTh ~ MaTEeMaTUYEeCKyl0  MOJENb  CHUTYaluH,
pa3paboTaTth MeTOA pemieHus: (COCTaBUTh W PEIIUTh KBAJAPaTHYECKOe
HEpaBEHCTBO), MAaTEMaTHYECKH W JIOTUYECKHM TPAMOTHO 3aIUCaTh
MOJIy4eHHOE pelleHue U o00OocHOBaHHE. BpIMonHeHHe 3TOro Bompoca
MO3BOJISIET 3a(hUKCUPOBAThH JOCTHKEHUE TPETHETO YPOBHS
KOMITETEHTHOCTH.

B Hem TpeGoBasioch ONpeneNnnTh, KakKuxX AEPeBbEB OYIYT BBICAKUBAThH
OoubIIe — IOJOHB WIIM XBOMHBIX MPH YBEIMYCHUN YHCIa PAI0B s1010HE (N).
Jna pemieHuss 3TOM 3amaur HaAO OBUIO HWHTErpUPOBATH HHQPOPMAIHIO,
MOJTyYSHHYIO TIPY BBHIMIOJIHEHUH JIBYX IEPBBIX BOMPOCOB, HCIIOIB30BaTh
MOJTy4eHHbIe ()aKThl B HOBOM CUTYallUH, CO3[aTh MOJIETb STOW CUTyaIlll U
HalTH crnoco0 pemenus. Poccuiickue ydaiuecsi, pelIMBIINE 3ajady,
WCIIONIb30BalIM  TOJNBKO OJMH CIOCOO — COCTaBlI€HHE U peIIeHUe
KBajpaTHOro Hepaserctsa (N° > 8n). ITo ToMy BOmIpOCY GBLI TMOKA3aH
OUYeHb HU3KHI pe3yNnbTaT — 5% BEpHBIX OTBETOB.

OTMeTUM [IBOSIKYIO POJb, KOTOPYIO BBITIOJHSIOT TPHUBEJICHHBIE B
YCIIOBUU 3aJlaHUsl CXEeMbl CaJ0BbIX YyuacTKoB. [Ipum HemoctatouHoi
MOJITOTOBKE yYaIIUXCS 3TH CXEMBI, IOMOTasi OTBETUTH Ha MEPBBIA BOTIPOC,
MIPOBOIUPYIOT yYaIIUXCs Ha HEBEPHBIM OTBET HA TpeTuil Bompoc. Jlemo B
TOM, YTO Ha HUX PACCMOTPEHBI CUTYallMHU JJIsl KOJMYECTBA PSAAOB SOJIOHB,
MEHBIINX 8, MpU KOTOPBIX YHCIO XBOWHBIX JEpeBbEB OoJblle YHcla
sI0JI0Hb, XOTS C YBEJIMYCHHUEM KOJUYECTBA pAaoB s0g0HL (N > 8) umcio
s0JOHb  cTaHOBUTCS ~ Oombmie. OTBETh  POCCHMCKHX  ydalIuXcs,
CBHUJICTEIILCTBYIOT, YTO HEKOTOpPBIE W3 HUX JaBalld HEBEPHBIH OTBET,
omupasich Ha 3TH cxembl [11]. HectanmapTHas cutyanus, IpeaioKeHHas B
3aJJaHAM, HECMOTPS Ha IIOJICKa3KH, NMPHUCYTCTBYIOUIME B YCJIOBHUU IBYX
MEPBBIX BOMPOCOB, OKa3ajgach HE MO CHJIaM OOJBIIUHCTBY YYalllUXCS
Poccun. OrmernmM, 49TO 3aadya OKa3ajlach CJIHIIKOM CIIOKHOW H A
ydamuxcs Bcex apyrux crpa. Camblil BIcOKu# pe3ynbTat B Kopee — 24%,
B ['onkonre — 14%, B Slnonun — 11%, B ocTanpHBIX CTpaHax pe3yibTaThl
HUXKE.

3.5 O06001eHHBIE Pe3YJIbTATHI BHINOJIHEHHUSA
MATeMATHYECKHX 3aJaHui

Wutepnpetupyst pe3yibTaThl MPOBEIEHHOTO MCCIEJOBAHUS, CIEAyeT
WUMETh B BUIY, YTO W3yYEHUE MAaTEMATUYECKOH T'PAMOTHOCTH HE SIBIISIOCH
€ro OCHOBHOM w1enbto. [1oaToMy ywammumces ObIIO MPEIOKEHO TOJIBKO 16
MaTeMaTHYeCKUX 3aJaHui, KOTopble BKItoyanu Bcero 31 Bompoc. Ilpm
3TOM KaXK[IbI YYEHHK OTBeuas ToJabKo Ha 14-16 BompocoB. O4eBUAHO, YTO
pe3yJbTaThl WX BBIMIOJHEHUS HE MO3BOJIIOT JOCTATOYHO IIOJIHO OIICHUTH
MaTeMaTU4YeCKyl0 MOArOTOBKY 15-metHux ywammuxcs Poccun. Tem He
MeHee, HECOOTBETCTBHE 3TOW TOATOTOBKHM HEKOTOPHIM MEXIyHapOTHBIM
TpeOOBaHUAM BBIIBUIOCH JOCTATOYHO SIBHO.

[Ipn ananuze pe3ysapTaTOB HEOOXOIUMO YUMTHIBATh, YTO CJIOXKHOCTH
MHOTHX 33/IaHUil MEXyHapOAHOTO TECTa MOXKET ObITh HEOAMHAKOBOW st
yUYaIIUXCsl Pa3HBIX CTpaH. DTO MOATBEPKIAIOT PE3YJIbTAThl BBITOJTHEHUS
POCCUICKMMM y4yallUMHUCS 3aJaHWi, OTHECEHHBIX pa3padOTUMKAMU K
pa3HBIM YPOBHSIM KOMIIETEHTHOCTH, OMPEEIISIONINM CI0KHOCTD 3aaHus:

nepBbiii ypoBenb (11 BorpocoB) — 38% — 77%;
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KaxoBsl
IIPOCTPAH-
CTBEHHBIC
IpecTaBie-
HUs
POCCUNCKHUX
ydammxcs

BTOpoii ypoBenb (19 Bompocos) — 6% — 76%);

TpeTuil ypoBeHb (2 Bompoca)  — 5% u 6%.

B cnydae BbINMOMHEHHWS 3aJaHUl TIEPBOrO W BTOPOTO YPOBHEU
3HAYUTENBHBIN pa30poc pe3ylbTaTOB MOATBEPKAACT BHIBOA O TOM, 4YTO
npezamnoaraeMasl pa3padoTunKaMu CIIOKHOCTh 3aJIlaHUs B Pa3HBIX CTpaHaX
CYIIECTBEHHO 3aBHCHT OT OCOOEHHOCTEH cojepKaHusi OOydeHus u
AKIICHTOB B OOyYCHHH.

PaccmoTpum 6oee moapoOHO BHIOTHEHNE HEKOTOPBIX TPy 3a/1aHui,
B KOTOPBIX MPEMIOKEHHbIE 3aJa4d CXOJHBI IO XapakTepy YMEHHH,
KOTOpPBbIE HAJI0 aKTyaJM3HpPOBaTh NpU UX pemieHuu. CpaBHUM pe3yJIbTaThl
Poccun ¢ pesynapraTamu apyrux crpaH. [Ipu cpaBHEHUH BBITIOJHEHUS
3aIaHUl  UCIOJIb3yeM  MPOLIEHTbl  BEPHBIX  OTBETOB, IOKa3aHHBIE
POCCUHCKMMH yYaIlUMHUCS, W CPEIHUE TPOIEHTH BEPHBIX OTBETOB,
MokasaHHble ydamumucs Bcex crpaH OOJOCP, yyacTBOBaBIIMX B
WCCTIEIOBAaHUM, a TaKXKe HAWOOJBIIUN TPOLIEHT BBIOJTHEHUS 3aJlaHU,
MOKA3aHHBIN TON WK UHOU cTpaHoil. OTMETHUM, YTO HAaUOOJIBIINUNA MPOLIEHT
BBITIOJIHEHUS TOYTH BCEX 3aJlaHUi TIOKa3aH yYallUMHCS OJHOM U3 TpeX
ctpad: SAnonuu, Kopeu, ®uHnsHauu.

IIpocTpaHcTBeHHBIE MPeEICTABIEHUS

Pa3BuTne mMpoCTpaHCTBEHHBIX IMPEICTABICHUH ydYaIIUXCs MPOBEPSETCS
IATHIO 33/IaHUSMHU  pa3IMYHOM CIOKHOCTH. [Ipy uX BBIMONIHEHUH OT
y4dalmxcs HE TpeOOBaNIOCh BOCIIPOU3BEICHUS KaKoro-ianoo
MaTeMaTu4eckoro ¢axkrta uiau ¢Gopmyisl. J[1s oTBeTa Ha NpeUIOKEHHBIE
BOIPOCHI HAJI0 OBLIO MPEICTaBUTh (BOOOPA3UTh), KAKOW BHJ UMEET Ta WU
WHasi HeJIOCTYIHAs JJIs1 HATJISIIHOTO BOCIIPUATHUS YacTh MPOCTPAHCTBEHHOM
(hOpMBI WIIN MBICIIEHHO TPAaHCPOPMHUPOBATH TaHHYIO (hopMy.

OTmeruM, 4TO B IIEJIOM C 3THMHU 3a/laHUSIMHM yyallluecsl CHpPaBUIMCH
JqydIie, YeM MOXHO OBUIO TPOTHO3MPOBATH Ha OCHOBE pPE3yJbTAaTOB
[IPEIBAPUTEIILHOTO TECTUPOBAHUS.

B 3amanmm «Bunx KOMHAaThI» Ha PHCYHKE H300pa)keHa KOMHATA, B
KOTOpPOM pacrnosioxeHa MeOenb, U MNPHUBEIEHbl YEThIpe IUJIaHa 3TOMH
KOMHatbl. Pacronokenne mebenu Ha 3THX IUIaHAX MMEET OpPUEHTAIHIO,
OTJIMYHYIO OT TNPUBEACHHOW Ha pPHCYHKE KOMHATBI, YTO 3HAUYUTEJIBHO
3aTpyaHsieT BbIOOp BepHoro otrBera. CyMmenu pacmo3HaTh IUIaH
n300pakeHHOW KOMHAThl /4% pOCCHICKUX y4YalluXcsi, YTO MPUMEPHO
paBHO cpeaHemy mnporeHty 1o crpanaMm ODCP (mamee Oymem ero
obo3HauaTh cp.%), paBHoMy 73%, a HaWIydIIdil pe3yabTaT MOKa3aIH
yaamuecs Snonnn — 81%.

OkpaleHHbIH cCHapykKu KyO pa3pe3aroT IIOCKOCTAMH, MapasiebHbIMU
€r0 OCHOBaHUIO, Ha TPU CJIOS, COCTOSIINE M3 ANHUYHBIX KyOnkoB. OquH
U3 BOIPOCOB IMPOBEpseT IMOHMMAaHHE CYIIHOCTH Ipoliecca H3MEpeHUs
o0beMa MPOCTPAHCTBEHHOW (QUIypbl, Korja TpeOyercs ONpeNesIUuTh YUCIIO
€IMHUYHBIX KyOHMKOB, M3 KOTOPBIX COCTOMT JaHHas Qurypa. YUeHHKH
JOJDKHBI  COOOpasuTh, UYTO HYXKHO JIMOO TNPUMEHUTh W3BECTHYIO UM
dopmyny V=a® rme a=3, mmGo, HampmMep, MPOCTO MEPECUHTATH
€IMHUYHBIE KyOWKH, WCIIONB3Yys PHUCYHOK. Bompoc HENpUBBIYHBIN IS
yuamuxcst Poccun, mo3toMy He yJUBHUTEIBHO, UTO HAa HEro oTBeTwin 619%,
HO M BCE CTPAHBI B IEJIOM BBITIOJTHHIIM €ro He Jydine — cp.%=61%. Cambrit
BBICOKHI pe3ynbTaT — B SImonnu (81%).
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CIIPABJISIIOTCSA C
BbIUHKCIIE-
HUSMU

OTBEeTH/IM HA CaMblii TPYIHBIN BOMPOC (OMPEACIUTh YHCIO KYyOHKOB C
TpeMsl OKpalleHHbIMH TpaHsiMu) 47% poccuiickux yvamuxcs (cp.%=36%,
Snonust — 50%). DTOT BOMpOC XapakTepeH IS POCCHHUCKUX IKOJIBHBIX
onummnuaz. Poccuiickue yyamuecst OTBETUIM HA HETO MPUMEPHO Ha YpOBHE
JY4IIero pe3yJsibTaTa, IMOKa3aHHOTO B SnoHun. HEBBICOKMU MPOLIEHT
BEPHBIX OTBETOB OOBSCHSETCS TEM, YTO HE TaK MPOCTO MPEJICTaBUTh, YTO
MpU pa3pe3aHud OKpAIICHHOTo Ky0a mapauleNbHBIMH IUIOCKOCTSIMU
KyOMKH C TpeMsl OKpaIIeHHBIMHU I'PaHsMHU OYJIyT HaXOIHUTHCS TOJIBKO B €ro
BEpIIMHAX.

Pe3ynbpTaThl CylIeCTBEHHO HIJKE MPU BBIMOJIHEHHHM HECTaHAApPTHOTO
3aJaHud, TJe M0 M300pakeHHBIM Ha PUCYHKE BUAAM (UTYpHI CIepein U
c3aa, Ha KOTOPBIX ObLIa HE BUAHA YacTh JaHHOW (urypsl, Hago ObUIO
OTIPENICNIUTh €€ KOH(PHUTYPAIHMIO U TOACYUTATh YUCIIO JEeTaje Pa3InIHOTO
pasMepa, U3 KOTOPhIX OHa OblIa CIOKEHAa. 3aTeM, HCIONb3Ys 3aJaHHbIC
YHCIIOBBIE COOTHOLICHHS MEXIy pasHbBIMH 110 pa3Mepy JACTalsIMH,
3aMEeHUTh Ooyiee KpymHbIE [€Tald CaMbIMH MeJKUMHU. [IpaBUIIBHO
MOJICYATATh YHUCIIO CAaMBIX MAaJICHBKHX JeTanel, KOTOphIe MOHAI00sTCH,
9TOOBl CJHOXHUTH JaHHYI Gurypy, cymenu toibko 34% poccuiickux
yuamuxcs (cp.%=37%, Snonust — 56%). HeBbicokue pe3ynbTarhl, CKOpee
BCEro, OOBSACHSIOTCS 3aTPyAHEHUSMHU, KOTOPBIE BOSHUKIIN Y yUalIUXCs MPU
OTIpeNleNIeHnH BUAa 3TOH HectaHmapTHOH ¢urypsl. [lomoOHbIe 3amaHus
XapaKTepHbl CKOpee Ui YPOKOB YEpPUYEHHUS M HE HCIHOIB3YIOTCSA TPHU
00y4eHUU MaTEMaTHKeE.

Takum o0pa3oM, 3a7aHus, B KOTOPBIX HE TPeOOBaIOCh UMETh BBICOKO
pPa3BUTBHIX  NPOCTPAHCTBEHHBIX  MPEJICTABICHHH,  BBIIOJHEHB  HA
yIOBJIETBOPUTEILHOM YypoBHe. B 0Oonee CIOXKHBIX Ccllydasx, Koraa
TpeOyroTcsi  0Oojiee  pa3BUTBIE  MPOCTPAHCTBEHHBIC  MPE/CTABIICHUS,
pe3yNbTaThl, KaK M CIEA0BAJIO0 OKUIATh, 3HAUUTEIBHO HIDKE.

Boruncaenus (popmyJibl 1151 BHITIOJTHEHUs BHIYUCIEHUTT

B YCJOBHH He MPUBOISITCS, UX HA/IO BHIOPATH CAMOCTOSITETLHO)

VYuamnmmcst ObutH TpeuioxkeHbl 4 3ananus (cM. mpuioxenue 4, 3agaHus
«Kumoit mom», «[lnomiame KOHTHHEHTa»). B KaxaoM ©3 HHX IS
BBIYHCIICHUS] HEKOTOPOW BEIWYHMHBI Ha/O0 OBLJIO CAMOCTOSATENFHO BHIOPATH
MaTeMaTu4eckue (PakThl, KOTOpPHIE MOYKHO HCIIONB30BATh JUISI PEHICHUS
MOCTaBICHHOW 3a1ayd. OTMETUM, YTO POCCHHCKUM yYallUMCS W3BECTHBI
9TH (QaKTHlI.

YMEIOT BBIYNCIIUTE!

- IIomanab KBajapaTtHoW KomHatel («XKwumoit mom», Bompoc 1),
ucrons3yst popmyiy rromany kBaapara, 55% (cp.%=56%, Snonus —
81%).

- JUUHY CTOpPOHBI ~ OeToHHOro ©Omoka, wumeroniero  Gopmy
psSIMOYTOJILHOTO Mapaienenumnena («Kunoit 1om», BOpoc 2), UCIob3ys
TEOpEeMy O CpeaHel JHUHUU TpeyrosbHuka, 67% (cp.%=59%, Snonus —
85%).

- TEepUMETp HECTAaHNApTHBIX (UTyp, 3aMEHHB KaXAyl0 U3 HHUX
COOTBETCTBYIOIIUM MPSIMOYTOJBHUKOM M HCIIONB3Ys (popMyiry moacuera
ero TepHMEeTpa, a TaKKe CPAaBHUTHh IEPHUMETPHI IMapajuiesiorpaMma |

NPSMOYTOJBHHAKA, Y KOTOPBIX PaBHBIE BBICOTHI M OJHA W3 CTOPOH, 24%
(cp.%=20%, Sronust — 42%).
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- oAb HeCTaHAapTHOW ¢urypbl («Il710mans KOHTHHEHTa», CM.
npuiaoxenue 4), NpUOJMKEHHO 3aMEHUB €€ HEKOTOpPOW CTaHIapTHOM
¢burypoi (kpyr, IpsSAMOYTOIbHUK, KBaIpaT, TPEYTOJIBHUK) WK pa30uB e¢ Ha
HECKOJIBKO CTaHAApPTHBIX (uryp, wucmonb3oBath (HOpMynbl MojcUeTa
Iomasaen 3Tux GUryp, YIUThIBas MPU BBIUYMCICHUAX MaciiTad kapThl, 9%
(cp-%=10%, OunnsHaNsA — 18%).

Pe3ynbTaThl paccMOTPEHHBIX BBINIE 33aJJaHUM, B YCIOBHHM KOTOPBIX HE
yKa3aHbl TOTOBBIE (DOPMYIIBI JUIS TIOJCUETa 3HAUYCHUN HY>KHOW BEIIMYUHBI,
SIBHO HeBBICOKHE. 10 3amanuro <Kol qoM» OHM YaCTUYHO OOBACHSIOTCS
TEM, 4TO 4acTh 15-eTHUX ydamuxcs elle He BCTPEYAIUCh C TPEXMEPHBIMU
H300paKESHUSIMU CITOXHBIX TCOMETPHUCCKUX KOH(UTYpaIuii
(MpSIMOYTOJTBHBIN MapasuIe/ienuIel BIUcan B mupaMuay). OmgHaKo ropasio
TpyIOHEE JUISI POCCUHCKUX YYalIUXCS COCTABHTh MOJIENIh HECTaHIApPTHON
npaktHueckoi curyanus («ILmoriaap KOHTHHEHTa» W JIp.) H, MOJb3YSCh
3TOH MOJENBI0, BBHIOPATh COOTBETCTBYIOIIME TEOpPETHYECKHE (AKTBI M
(dhopMyIbl, HEOOXOAUMBIE I pa3pelieHus npoodaeMHon cutyanuu. Cambie
Hu3KKe pe3yabTarhl (9%) MoKa3aHbl PH OIEHKE IO HECTaHIaPTHON
¢burypsl — miomanad AHtapkTuabl (cM. «Ilnommaap KOHTHHEHTa»). DTO
HEYJWBHUTEIHHO, TaK KAaK JaHHAS CUTYyaIlHs SBJISCTCS COBEPIICHHO HOBOM
JUISL pOCCUMCKHX yuarmmuxcs. OTMeTUM, 4TO yyaliuecs BCeX APYTUX CTpaH
nmokazayii Hu3kue pes3ynbraTel — cp.%=10%, camblii BBICOKHI TPOLIEHT
BbinoHeHus B @unnsaauu — 18%, B SAnonuun u Kopee — 11%.

AHaJuM3 U MHTepnpeTanus HHGOPMAaLNH,
npeacTaBJeHHOI B Buje rpadgpukoB

KomneTeHTHOCTh ~ ywamuxcs Tnpu paboTe ¢  MpeacTaBIeHHOU
rpadpuueckn wWHPOpPMAIMEH TpoBEpsUIaCh C TIOMOIIbI0 6  3aJaHui.
OxapakTepu3yeM pe3yJbTaThl BHITOTHEHUS 3TUX 3aJaHHH.

[IpakTuka pabOTHI MIKOJBI CBUAETEILCTBYET, UYTO Yy4YalUECS OOBIYHO
MOKAa3bIBAIOT JOCTATOYHO BBICOKHE pE3yJNbTaThl MpPH  BBIOJIHEHUU
CTaHJAPTHBIX 3aJaHHM, B KOTOPHIX SIBHO YKa3blBaeTCs Ha HEOOXOAMMOCTh
«IPOYUTaATh TpaduK» U cleNaTh 3aKII0YCHHE O HAIUYUU WIW OTCYTCTBUU
TEX WJIA MHBIX CBOMCTB HEKOTOPOW (QyHKIMH (HampuMep, yka3aTh 00JacTh
oTmpeseNieHus], MHOKECTBO 3HAYCHH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA U
T.1.). OJHAKO TOJBKO HEKOTOPBIC BOIPOCHI B YKa3aHHBIX TECTOBBIX
3a/laHusAX MOXKHO OTHECTH K CTaHAApTHBIM. B oCTanbHBIX BOmpocax He
npejyIaraeTcsi B SIBHOM BHUZE U3BJeYb MH(MOpMAHIO O (QyHKIHNH, Tpaduk
KOTOpOi M300pakeH Ha puUCyHKE. B OONBIIMHCTBE W3 HUX HAa OCHOBE
MPEJICTABICHHON Ha rpaduke WHPOpMAIUU 00 H3MCHCHHH 3HAYCHUUN
HEKOTOPBIX BEIUYHMH TpeOyeTcs cIenaTh BBIBOA O CBOWMCTBAaX JPYTrHX
BEJIMYMH, CBA3aHHBIX C HUMHU ONpPEJENIEHHON 3aBucUMOCThIO. Hampumep,
Ha OCHOBE XapakTepa HM3MEHEHHS CKOPOCTH IBMKCHHSI MAIIMHBI Ha
OTICNBHBIX YYacTKax TpPacchl HAZ0 OMPEAETUTh (QOpMYy TpPacChl, IO
KOoTOpoii oHa exana (cM. «CKOPOCTh TOHOYHON MAIHUHBI»), MK Ha OCHOBE
rpaduKa 3aBUCUMOCTH BBICOTHI YPOBHS BOJIBI OT BPEMEHH IPH 3aTI0JTHEHUT
BOJION HEKOTOPOM €MKOCTH BBIOPATh U3 MPEATOKEHHBIX BAPUAHTOB HopMy
3TON EMKOCTH.

HToru BHIOTHEHHUS PACCMOTPEHHBIX 3a/laHUil MPHUBOISAT K BBIBOIY O
TOM, YTO OOJBIIMHCTBO yyamiuxcsi Poccun crpaBisitoTCsi CO CTaHIApPTHOM
CUTyallMel: 10 3HAYCHHWIO apryMeHTa (PacCTOSIHHUIO) MOTYT HaWTH

67



COOTBETCTBYIOLIEE 3HAUeHNE (QYHKIMU (HAUMEHBIIYI0 CKOPOCTh MAIlHHBI)
77% poccuiickux yvammxcs (cp.%=83%, Kopes — 91%); Ha ocHOBe
3HaYCHUI (QyHKIUH (CKOPOCTH MAIIWHBI) Ha MPOMEXYTKE MOTYT C/ENaTh
BBIBOJI O XapaKTepe e¢ HW3MCHEHHWs Ha 3TOM IPOMEXyTKe (CKOpocTh
YBEIIMYMBACTCS, YMEHbIIACTCS 1 T.11.) — 66% (cp.%=82%, Snonus — 88%).
[To 3HaveHMIO (QYHKIMU MOTYT BOCCTAHOBUTH 3HAa4€HUE aprymeHTa (CM.
«CKOpOCTh MaIIHHBLY, BoIpoc 1) — 69% (cp.%=66%, Snonus — 82%).

PesynbraTel  CHWXKAIOTCS ~ NpPH  CPaBHEHUH  JIBYX  IpaduKoB,
MOKa3bIBAIONINX W3MEHEHHE CPEJHEr0 poCcTa AEBYIIEK M CPEITHEro pocTa
IOHOIIEH B TEUEHHE HECKOJNbKMX JIeT B OAHOW 3 cTpaH. [lpaBmibHO
CpaBHWIJIX 3TH TpadUKU U ONPEACTIIN, B KAKOM BO3pPAcTe POCT JIEBYIIEK B
cpenHeM Oolbllle pocTa IOHOIIEH Takoro ke Bo3pacTa, 51% poccuiickux
yuamuxcs (cp.%=83%, Kopest — 91%). [1pu s3tom Tonbko 38% poccuiickux
yJammxcsl MoKa3ajld YMEHHE IepEeBEeCTH rpauyecKylo HH(OpMALuio B
AHATITHYECKYI0, yKa3aB OCOOEHHOCTH W3MEHEHUs QOpMbl Tpaduka
CPEIHEro pOCTa JEBYIIEK, KOTOPHIC ITO3BOJSIIOT YTBEPXKAATh, YTO POCT
JIeBYIIEK 3aMEJUIICTCS TIOCIIe TOCTHKECHUSI UMH OTIPEICTICHHOTO BO3pacTa.

Bompoc otHocuTenbHO M3MeHeHHs (POpMBI rpaduKa SBHO MO3BOJISIET
3auKCHpOBaTh Pa3IWYHBIC YPOBHH KOMIIETEHTHOCTH YYalIMXCs, TaK Kak
JIOIYCKaeT OTBEThl, OCHOBaHHBIE Ha WCIIOJb30BAHMH MAaTEMaTHYECKUX
MOHSATHI ¥ MaTEeMaTHYECKOTo si3blka (HampuMmep, ydalluecs COCJIAINUCh Ha
YMEHBIIICHHE YIJIa HAaKJIOHA rpadika K OCH aOCIMCC) MM TOBCEAHEBHOTO
s3pIka (HampuMep, yKa3aldW, 4YTO «KpWBas JIMHHS CTaHOBHTCS OoJee
wiaBHoO»). Ha 3TOT HecTanmapTHbli Bompoc oTBeTHian 38% yuaruxcs
Poccun. OH okazancsi HEMPOCTBIM M IS YYaIIUXCs JAPYTHX CTpaH —
cp.%=47%. Haunyummuii pesynprar B Ouansaaaun — 65%, a B Anonun —
45%.

Camble HH3KHE pe3yJbTaThl y poccuickux ydamuxcs (8%) mpu
BBITIOJIHEHUH 33/IaHUs, B KOTOPOM HaJ10 OBLIO BEIOpaTh opMy KOHTEHHEepa
Ha OCHOBE Tpaduka KycouHOW (YHKIUH, XapaKTepHU3YIOIIeH H3MEHCHHE
BBICOTBI BOJBI IIPY 3aIIOJJHEHUH JAHHOTO KOHTEWHepa BoAou. KoHTelHepsl
UMENH pasHylo (opMy: HWIMHAPA, KOHyCa M CIOKHOW KOH(UTypanuu
IBYX (Guryp — Kyda u yceueHHOH nmupamuabl. OiHa U3 IPHYUH HEBBICOKHX
PE3yJIbTAaTOB 3aKIIOYACTCS B TOM, YTO C TpaduKkaMu KyCOUHBIX (YHKIHIA
poccuiickue yuaniuecs: 3Hakomstes B 10-11 xmaccax. Kpome Toro, mis
OTBETa Ha BOMPOC HAAO OBUI0O HMMETh HEKOTOPOE MpPEACTaBICHHE 00
0COOEHHOCTSIX MPOCTPAHCTBEHHBIX (UTYP M MX KOH(PUTYpAIUH, KOTOpPbIE
Ope/CTaBieHbl B 3aiaHud. OTU (urypbl (UWIMHADP, KOHYC, YCCYCHHas
nupamua) u3ydarorcs B 11 kinacce, moaromy MHorue 15-j1etHue yvamuecs
OBLTH HE 3HAKOMBI C 3TUM MaTEPHAJIOM.

JlaHHOE 3a1aHNe OKA3aJIOCh TPYIHBIM M JUTS YYAIIUXCS IPYTHX CTPaH —
cp.%=11%, camblii BBICOKHiI TPOIIEHT BbIMOIHCHUS — B Smonuu (23%).

AHaJIU3 M MHTEpNpeTanusa HHGpopMaum,
NpeACTaBJEHHON HA THArPpaMMax
PaccmoTpuM  pe3ynbTaThl  BBINOJHEHMS  3aJaHUN, B  KOTOPBIX
nH(popMalus MpeacTaBieHa B BUIE pPa3HOrO BHUJA AMArpaMM: CTOIOYATON
auarpaMMbl M nupamuabl  HaceneHus. Ilocnemnuit Bua  auarpamm
nzydaetcs B 10 kacce Ha ypokax reorpaduu, o3TOMy 4acTH POCCHICKHUX
15-neTHUX yyamuxcs 3TOT MaTepUall HE3HAKOM.
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Ha pucynke m300pakeHBI YeTHIPE BO3pACTHBIC NMHUPAMUIBI HACEICHUS
HEKOTOPO  CTpaHbl, Ha KOTOPBIX 3a(UKCHUPOBAHO paclpeneieHue
HACEeJICHUs 3TOW CTpaHBI MO BO3PACTy M TOJIy B pa3HbIC TOMABI, U yKa3aHa
BenmurHa eauHuIel MaciTaba (1 nenenue = 100000 uenosek).

JIBa TepBBIX BOINpOCa — CTaHAApTHBIE, B HHUX TpeOyeTcs HallTh Ha
OTIpeIeICHHON JTMarpaMMe HY>KHYIO TPYIIITy HAaceJCHUs U ONpPEIeTUTh ee
YHCIIEHHOCTD, T.€. IPUMEHUTh YMEHUE KYUTATh» JaHHBIC HAa TOW WM WHON
JarpaMMe U TPOBECTH HEKOTOPBIC BBIYMCICHHUS, yuuThiBasg macmTad. C
HUMH cripaBwiuch 61% u 54% poccHiCKMX ydYaruxcsi COOTBETCTBEHHO.
[IpumepHO Takue ke cpeHHue Pe3yNbTaThl B IPYTUX cTpaHax — cp.%= 59%
u cp.%=50%, nyumme pesynbrathl — B Ounnsamuu (71% u 68%
COOTBETCTBEHHO).

OTH /1Ba BOIIpOCa COAEPIKAaT HEKOTOPYIO MOJCKA3Ky IJIsi OTBETA Ha SIBHO
OoJee CII0KHBIN MOCIIETYIONINI BOIPOC.

IlpuBenem  Texkct  srtoro  Bompoca:  «CorimacHO  JTaHHBIM,
NPEeACTaBICHHBIM Ha MHPaMUAAX, TOJBKO 4YacTh BO3pacTHOM rpymmsl 0-4
roga B 1950 romy npoxwuset 85 stet u 6omnee. Kakoit HanuboIbInii MPOLIEHT
MOXET COCTaBHTh 3Ta 4acTh?». [y pa3peuieHus MpeioKEHHOH B HEM
cUTyanuu  TpeOyeTcss HaWTH TIPOLEHTHOE COOTHOIICHHE  MEXIy
YHCIIEHHOCTBIO JIBYX TPYIII HAceleHHs, YKa3aHHBIX Ha JBYX pa3HbIX
auarpaMmax, T.e. B YCIOBHHM TPSIMO TOBOPHUTCS O TOM, KaKOH MeETO[
pelIeHns] Halo HCIONb30BaTh. 3ajaya YCIOKHEHA TeM, 4To TpedyeTcs
ONpeNeNINTh, Ha KaKoH JuarpaMMe HaJ0 OIpPENeIuTh YHUCICHHOCTD
HaceleHus 85-nmetHero Bo3pacTa, M KaK BBIYMCIUTD «HAHOOIBIIMN
MPOIICHT», KOTOPYIO COCTABUT 3Ta TPYIIa HACENEHHs 10 OTHOUICHHUIO K
Bo3pactHoit rpynme 0-4 nmer B 1950 romy. Ha »sToT crokHbIi
HECTaHIApPTHBIN BOMPOC OTBETHIIN Bcero 6% poccuiickux ydamuxcs. Ho u
B JPyTUX CTpaHaX pe3yjbTaThl HE HAMHOTO BbIIe — cp.%=8%. Jlyummii
pe3ynbrat — B Snonnu (15%).

B mocnennem Bompoce TpeOyeTcsl ONnpenenuTh HCTHHHOCTh YETBIPEX
YTBEP)KJICHUI OTHOCHTEIBHO XapakTepa W3MEHEHHS UYWCIEHHOCTH TPYIII
HAaceJeHUs B pa3nuuHble TroAbl. [l 53TOro HyXHO TIpaHuyecKylo
WH(POPMAIIHIO TTEPEBECTH B AHATUTHYECKYIO M TIPOBECTH CPABHEHHE BYX U
Oonee numarpamm. [IpuBemem oHO W3 3TUX yTBepXKAeHW: «/laHHBIE,
MPECTaBICHHbIC HAa MMPAMU/IaX HACEJICHHsI, CBUCTEIbCTBYIOT O TOM, UTO,
HauynHast ¢ 1990 roma m manee, KEHIIMHBI KUBYT JOJbIIE MYk 4uH». OT
ydammxcst TpeOyercss yMEHHe aHAJIU3UpoBaTh W COJEPKATEIHHO
MHTEPIIPETUPOBATh TpadUUecKyr0 HHQPOPMAIHMIO, BBISBUB TEHICHIUIO
W3MEHEHHs JaHHBIX, TPEJICTABICHHBIX HAa HECKOJBKUX auarpaMmax. Bae
COMHEHHS, JaHHBIA BONPOC TMO3BOJIICT OLEHHUTh KOMIIETEHTHOCTb
y4Jammxcsi B TEpeBoJie OMHOro Buaa wuHpopMmaimu (rpapuueckyio) B
apyroi (aHanuTHueckoil). BepHO oOmpeaeniin UCTHHHOCTH (JI0KHOCTD)
4yeTbIpex yTBepxkaeHui 49% poCCUIICKUX ydaluxcsi, CPEAHNN MPOIEHT 110
crpanam — ¢p.%=51%, mayummii pe3yabrat — B Snonuu (62%).

[Ipu ananu3e naHHBIX, IPEICTaBICHHBIX HA JIBYX CTOJIOLAX CTON0YaTON
JMarpaMMBbl, 3aTPYJHEHHs yYalluXcsl BBI3BaHbl HEMPHUBBIYHBIM ISl HUX
n300pakeHNEM TOJIBKO BEpXHEW 4acTh 3THX CTOonOnoB. Kpome Toro, Ha
BEPTHKAJILHOM OCH JIUarpaMMbl BbIOpaHa CIMIIKOM OOJblIas eIuHMIA
M3MEPEHHUs, YTO CIPOBOIMPOBATIO POCCUHUCKUX YyYaIIUXCS NPU3HATH
CYIIECTBEHHBIM pa3IMYle MEXIy NaHHBIMH, M300pa)KEHHBIMH Ha 3THX
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cronbnax. [IpaBuabHO 0OOCHOBATH MMEBIIIEE MECTO OTCYTCTBHE Pa3IHUMsI
cyMenu ToJbko 6% poccuiickux ydvamuxcs. Pe3ynbraThl MO JaHHOMY
3aJJaHMI0 HEBBICOKM W BO BceX napyrux crpaHax (cp.%=12%). Cambrit
BBICOKHMI pe3yJbTaT Ioka3anu ydamuecs [onkonra (25%), 3arem
Ounnsaaun  (19%), Smonmm (15%), B OCTaJdbHBIX CTpaHax IPOLEHT
BBITIOJTHCHUS] HHAXKE.

Huskue pe3yabTaThl BBIMOJHEHHS JTOTO 3aJaHHS POCCHICKUMHU
YUAIIUMHUCS YaCTHYHO OOBSACHSIOTCS TEM, 4TO TeMa «AHaliHu3 JaHHBIX», B
paMKax KOTOPOH JOJDKHBI peliaThCsl MOMOOHBIC 3a1aud, HE SBJSUIACH
oOsi3atenbHol st m3ydenus go 2003/2004 y4eOHOro roga W moka He
HAIIlJIa COOTBETCTBYIOIICH pealn3aiiu B IKOJbHBIX YUeOHHKAX.

YMmeHnue yuyurbes

3HAYUTENbHBII HWHTEpEC MPEACTABIAIOT pPE3yJIbTaThl BBIOJIHEHUS
POCCHUICKMMH  y4YaIIUMHUCS ~ TOCIEIAHUX  BOMPOCOB  TpeX  3aJaHUM
(«CxopocTb roHOYHOM MammuHb — 18%, «ITupaMuabl HaceneHus» — 6%,
«Sl6monn» — 5%), KOTOpbIE HPOBEPSUTM yMEHHE YYHUThCS, MpHOOpeTast
3HaHHUA B TMPOIIECCE BBIMOIHEHUS TPYMIBI B3aUMOCBSI3aHHBIX BOIPOCOB
MOBBIIIAIONICHCS CIOXKHOCTH. HM3KHe pe3ynpTaTbl 1O 3TUM BOIPOCAM
MOKa3au He TOJBbKO yuamuecs Poccuu, oHM OKa3anuchk TpyAHBIMU A 15-
netHuX yvammxcs OonpmmHcTBa cTpan OODCP. Cpemgnuit  mpoueHT
BBIMIOJTHEHHUSI STUX 3aJaHuil Mo 3TUM cTpaHam: cp.%=28%, cp.%=8%,
cp.%=9% COOTBETCTBEHHO, & HAMIYUIIINE PE3YJIbTATHI TI0 ATUM 33aJaHUSIM —
B Snonuu (54%), Sinonun (15%), Kopee (24%) cOOTBETCTBEHHO.

DKCIIepUMEHT, MTPOBEACHHBIN MICUXOJIOTaMH B MOCKOBCKOH TKoie Ne91,
KoTOpas JaBHO pabotaer mno mnporpamme J[.b. Onbkonmna - B.B.
JaBbiioBa, yOeAHWTENbHO CBUAETENBCTBYET, YTO YMEHHIO YYUTHCS, T.C.
BOCIIPUHUMATh HMH(OpPMAIMIO W TEPEHOCUTh CBOM 3HAaHUS B HOBYIO
CUTYaIlI0, HYXHO IIeJICHANPABICHHO 00y4YaTh. YUYEHUKH IIKOIBI Ne9l,
KOTOPBIX COTJIACHO YyKa3aHHOM mporpaMMe »TOMY YUYWIH, [OKa3alu
pe3yJIbTaThl 3HAYUTEIHHO BHIIIE IO CPABHEHUIO C PE3YJIbTaTaMH YYAIHXCS
POCCHICKHUX IIIKOJI, y4aCTBOBABIIHMX B ucciaemoBanuu [TM3A [11].

B 3akmioueHne OTMETHM, YTO B 33/JaHUSX, KOTOPBIE MOXKHO PEIIUThH
pa3HbIMH MeTogaMu (MPUMEHEHHEM ajireOpanvecKuXx METOJ0B, HWIIH
apU(PMETUYECKHX, MIM METOIOM IM0A00pa), POCCHHCKHE Y4Yalluecs
WCIONB3YIOT, T/I€ 3TO BO3MOKHO, TOJIBKO anreOpanyecKkuili MEeTOA U TMpHU
OOBSICHEHUH TIOJYYEHHOTO OTBETa HMCIOJB3YIOT MaTeMaTHUECKUI S3bIK. B
TO K€ BpeMsi MHOTHE y4allliecs APYyTuX CTpaH UCIOIb30BAIH METOH «IIPO0
1 OIIMOOK», a TIPH 3aITUCH OOBSICHEHUH — SI3bIK TIOBCETHEBHOTO OOIICHUSI.

3.6 CpaBHeHue pe3yJIbTATOB TeCTUPOBAHMA
15-1eTHUX POCCHIiCKUX YYAIIUXCH U yYaIUXCs APYruX CTPaH

B 2000 romy wuccnemoBanme I[IM3A mnpoBommnock B 32 cTpaHax,
BKtouass Poccuto. [lpu cpaBHEHMM CTpaH HE YYUTBIBAIUCH PE3YJIbTATHI
Hwunepmannos.

B kadecTBe  OCHOBHOW  KOJHWYECTBCHHONH  XapaKTCPUCTHKH
MaTeMaTH4YeCKOH  TPaMOTHOCTH  YYalluXCs  KOHKPETHOM  CTpaHbl
WCIIOJIB30BaH CPEIHUI 0asll, MOJICYUTAHHBIN IO PE3yJIbTaTaM BBITIOJTHECHUS
MaTeMaTU4YeCKOH dYacTH paboThl BCEMH YYAIIUMHCS OSTOW CTpPaHBI
CyIeCTBEHHO JTydIlle JPYTUX CTPAH BBITIOTHUIM MaTEMATUYCCKHUE 3aIaHHsI
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MEXIYHapOaHOTO TecTa yuamuecs Anonnu u Kopen.

Mecro Poccun Bce crpansbl, yyacTBOBaBIIME B HUCCIEAOBAaHUU, IIPOBOJIUIIN CPAaBHEHUE
CpenM CTpaH- | CBOMX pe3yJbTaTOB €O cpenHuM Oamiom  ctpan-uwieHoB OOCP,
y4acTHUI] XapaKTEepU3yIOLUIMM COCTOSIHUE MaTeMaTH4YE€CKOH I'PaMOTHOCTH YYalllUXCs

9TUX CTpaH B TIIeJoM. B wuTOore BCe CTpaHbl, Y4YacTBOBABIIHE B
uccnenoannu (Bcero 31 crpaHa), pacnpenelwiiCh Ha TPU TPyHIbl (CM.
tabmuiy 3.3):

- 15 crpaH, pe3ynbTaThl KOTOPBIX CTATUCTHYECKH 3HAYMMO BBIIIE
cpennero Oamma ctpan ODCP: Snonusi, Kopes, Homas 3emanmus,
Ounnsanaus, Asctpanusi, Kanaga, IlIBeiinapus, BenukoOpurtanus,
benbruss, ®panuwus, Ascrpus, J[Hanus, Wcnannus, JIMXTEHIITENH",
[IBenms;

- 4 crpaHbl, pe3yJabTaThl KOTOPBIX CTATUCTUYECKH HE OTIUYAIOTCA OT
cpennero Oamnma ctpan ODCP: Wpmanmus, Hopserus, Yemickas
PecnyGmnuka, CIIA,;

- 12 crpan (B HuX BxoauT Poccust), pe3yabTaThl KOTOPBIX
CTaTMCTUYECKU 3HAUYMMO HUXe cpenHero 6amna ctpan OOCP: I'epmanus,
Benrpus, Poccuiickas q)eﬂepaunﬂ*, Ucnanus, [lonema, JlatBus’, Utanus,
IMopryranus, ['penust, JlrokcemOypr, Mekcuka, bpazums .

B 2002 romy MeXOayHapogHble TECThl, HCIOJIb30BaBIIMECS B
uccnenoBannu [TM3A-2000, 6putm mipoBenensl eme B 10 cTpaHax u mx
pe3ynbratel cpaBHUBaiNCch ¢ pesynbratamu 2000 roma. M3 stux crpan
pe3yJIbTaThl 3HAYMMO BBIIIE HE TOJIBKO MO cpaBHEHUIO ¢ Poccuel, HO U co
BCEMHU OCTAJbHBIMHU CTpaHaMH IMOKazanu y4daimuecs: ['onkonra. OcranbHbIe
9 crpan (M3pawmnb, Tamnann, Bomrapusi, Aprentuna, Ywnm, AnOanus,
Makenonust, Muaonesus, Ilepy) mokasand pes3ysbTaThl 3HAYUMO HHKE
pe3ysbTaToB yuammxcs Poccun.

[Tomapuoe cpaBHeHue cpeanero 6amta Poccun co cpeanumu Oamiamu
IPYTUX CTpaH TMO3BOJIAJIO OMPENETUTh €€ TMO3UIMI0 10 OTHOIICHUIO K
KakJ0i cTpaHe, ydactBoBasiueil B uccnegoanuu 2000 u 2002 rogos. Otu
JTAaHHBIC MPEICTABIICHBI B IPUBEACHHOM HIKE TAOJIHIIC.

* cTpansl, He apnmomuecs ynenamu OJCP.
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Tabnuna 3.18

Pacnpenenenue cTpas 1o OTHOLIEHUIO K pe3yJibTaraM ydamuxcsa Poccun
mo MaTematudeckoit rpamornoct (2000 u 2002 rr.)

Crtpanbl, pe3yJbTaThl Crtpansbl, pe3yJbTaThl Ctpansl, pe3yJIbTaThl
KOTOPBIX 3HAYMMO BBIIIIE KOTOPBIX CTATUCTHYECKHU HE KOTOPBIX 3HAYUMO HIKE
pe3yabpraTtoB Poccun OTJINYAIOTCS OT PE3YJIbTATOB pe3yapTaTtoB Poccun
Poccun
(18 crpan) (7 crpan) (15 crpan)
T'onxone Yemickas PecryOnmka Nranus

Snonus CIIA [TopTyranus
Kopes I'epmanus I'penns
Hogas 3enanaus Benrpus JlrokcemOypr
OUHNSTHINUS Hcnanus H3paunw
ABcTpanus [Tonpra Taunano
Kanana JlaTtBus boneapusa
[IBennapus Apeenmuna
BenukoOpurtanus Mexkcuka
benbrus Yunu
Opannus Anbanus
ABcTpus Maxeoonus
Jlanus Hnoonesus
HUcnannus bpazunus
JIuxreHmren Ilepy
[IBenusa
Upnannus
Hopserus

Kpome cpaBHenust pesynbratoB Poccun ¢ ApyruMH CTpaHaMud Ha

OCHOBE CpeIHHUX 0ajIOB, XapaKTEpPHU3YIOLIMX MOJATrOTOBKY BCEH BBIOOPKH
yyYalMxcsl KaKIoM CTpaHbl, MPEICTABISAET MHTEPEC MPOBECTH CPABHEHUE
HAa OCHOBE MPOLICHTUJIEH, XapaKTepU3yHIOIIMX IOArOTOBKY TpyII
y4almxcs, MOKa3aBIIMX CaMbI€ BBICOKHE U CaMble HU3KUE PE3yJIbTaThl, KaK
3TO OBUIO CENaHO MPU OMUCAHUU COCTOSHUS «TPAMOTHOCTH YTCHHUS».

Jns  cpaBHeHUs ObUIM BBIOpaHBI ClEOYIOIIUE CTpaHbl: SNoHUs
(maxomutcs cpeau crpaH, 3aHsBUX 1-4 mecra), Ounnanaus u Kanana
(HaxomsaTcs cpeam crTpaH, 3aHsBOIMX 5—8 mecta). COOTHOLICHHE MEXTY
pe3yiabTaTaMd  YKa3aHHBIX  CTpaH  WJUIIOCTPUPYET  Juarpamma,
npejcTaBieHHas Ha puc. 3.1. 3HaueHus NpOLEHTUIIEH 0 3TUM CTpaHaM, a
TaKkKe IO rpymnne Bcex crpaH-wieHoB OODCP B 1LeiaoM NpUBEAECHB B
clenyromen Tadmiie.

8 B raGmuuy 3.1 BKIOYEHBI CTPAHBI, KOTOPbIE MPOBOAMIHN HcciaenoBanus IIM3A B 2002 r., HCIOIB3YS TOT e
HWHCTPYMEHTapUil U npouenypsl. JlaHHbIC CTPaHBI BBIIECICHBI KYPCHBOM.
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Pe3ynbpTaTel BBITOTHEHUS 3aJaHUI IO MATEMATHUKE,
COOTBETCTBYIOIINE PA3JIMYHBIM TPOLICHTUIISIM

Taomuma 3.2

baiibl, COOTBETCTBYIOLIME TPOLIEHTUIISIM
o-i 10-i1 25-i1 75-i 90-i1 95-i1
Crpanbl  |Cpennuii| mpolieH- | MpPOLIEH- | TPOLEH- | MPOILEH- | POICH- | IPOLCH-
6ann TUJTh TUJTh THJIb TUJIb THJIb TUJIb
Anonus 557 (5,5)°1402 (11,2) | 440 (9,1) | 504 (7,4) |617 (5,2)|662 (4,9)|688 (6,1)
dunnsuaus 536 (2,2) | 400 (6,5) | 433 (3,6) | 484 (4,1) 592 (2,5)|637 (3,2) |664 (3,5)
Kanana 533 (1,4)| 390 (3,2) | 423 (2,5) | 477 (2,0) |592 (1,7)|640 (1,9)|668 (2,6)
ODCP cp. [500 (0,7)| 326 (1,5) | 367 (1,4) | 435(1,1) |571(0,8)|625 (0,9) 655 (1,1)
Poccus 478 (5,5)| 305 (9,0) | 343 (7,4) | 407 (6,6) |552 (6,6)|613 (6,8) |648 (7,8)
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g
ot
=
%
2300
%
2
2200
5-it 10-i 25-i 75-i 90-i 95-i
MNPOUCHTUIIb MPOUEHTWIb TMPOUCHTUIIb TMPOUCHTUIIL HNPOUEHTWIb IPOLUCHTUIIb

Puc. 3.1 Pe3ynbTarhl rpymmsl yqammxcsi Poccun u HEKOTOPBIX CTpaH 110 MaTeMaTHIECKON
IPaMOTHOCTH (IO TIPOIICHTHIISAM)

OTH [aHHBIE MOKAa3bIBAIOT, YTO JJIsI BCEX 3HAYCHUW MPOIEHTUIICH
CYIIECTBYIOT pa3iuyusi, KOTOPbIE YMEHBIIAIOTCS MPHU MEPEX0/e OT S-TO K
95-My TIPOLIEHTHUITIO.

HauOonpmme pasnuuuss Mexay pesyibrataMmu  Poccum u - Tpex
YKa3aHHBIX CTpaH HAONIONAIOTCA Uil MEHEe MOJATOTOBJIEHHBIX YYaIllUXCs
(5-p1it, 10-p1it ¥ 25-bIi MPOLEHTUIIN). DTU Pa3lIUyuUs CYLICCTBEHHO HIKE
s 75-95-ro mpouentwieit. Otrmerwm, uyto 5% (maumnas ¢ 95-ro
OPOICHTWIISI)  HauboJiee  MOATOTOBJICHHBIX  POCCHMCKHUX  YYaI[HXCS
MOKa3ajdu pe3yjbTaThl Ha ypoBHE 5% myummx yyammxcs OUHISHIUU U

% B cko0Kax yKasaHa CTAHIApTHAS OLIHOKA H3MEPEHHS
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10% myymmmx
POCCHICKUX
ydaruxcs He
ycrynarot 10%
Ty YIIAX
yUaIIAXCS
ctpan OOCP

Kanaznpl, HO HUXKE ATOM K€ TpyNIbl yyalmuxca SINOHUM U COOTBETCTBEHHO
tpex apyrux ctpa (['onkonra, Kopeu, HoBoii 3enanaun), 3anspuux 1 — 4
Mecta. Takum o0pazom, 5% pPOCCHNUCKUX JTyUYIIUX YYAIIMXCS MO YPOBHIO
MaTeMaTH4YeCKOM TIpaMOTHOCTH, KOTOpas OLEHUBAEeTCS B JaHHOM
UCCIeIOBaHNM, He ycrynaioT 5% nydmmx ydaumxcs OUHISHIUU U
Kananel, HO, K COXaJCHHIO, HE IOTATUBAIOT N0 YpoBHS 5% HamOomee
MOJATOTOBJICHHBIX YUAIIUXCS YEThIPEX JIyUILHUX CTPaH.

[To cpaBHEHUIO ¢ YKa3aHHBIMU BBIIIE CTPAHAMU PA3JIMYUsl PE3YJIbTATOB
Poccum  co cpemHumMu  pesyipTaramu  Bcex cTpaH-uieHoB  ODCP
3HAYUTENILHO HUXKE, OJIHAKO MPOJOJIKAIOT OCTABAThCS CYIIECTBEHHBIMU J10
75-ro mnponentuns. Ilpu »3tom 10% Hambonee MOATOTOBICHHBIX
POCCHUHCKHMX YyYaluXcs MO YPOBHIO MaTeMAaTUYECKOH TpaMOTHOCTH HeE
ycrynarot 10% Hambosee moAroTOBICHHBIX YUAIIUXCs BCEX CTPAH-UIICHOB
OOCP.

B Toxe BpemMs maTemMaTHyeckass TPaMOTHOCTh POCCHICKHUX CJl1abo
MOJITOTOBJCHHBIX ydaruxcsi (5—25-bIif MPOIEHTHIN) HAMHOTO HHXKE TI0
CPaBHEHHUIO C YKa3aHHBIMHU BBHIIIEC JYUYIIAMU CTPaHAMHU. OTH pa3Iddus
3HAYUTENIbHO HWXKE TPU CPAaBHEHUU C 5—25-bIM NPOLECHTHISAMU BCei
BbIOOpPKM  ywamuxcsi crpaH-wieHoB OOJCP, XoTs # mnpoaoykaroT
0CTaBaThCA CYIIECTBEHHBIMHU.

OTMeTuM, dYTO pe3yJbTaThl MPOBEACHHOTO HCCIEIOBAHUS SIBHO
OTpPaXalT pa3luyhe MPUOPUTETOB B MaTEMaTHUYECKOM 00pa3oBaHUU
cTpaH-ydacTHul. OO0 3TOM  CBUACTEILCTBYIOT HTOTH  CpPaBHCHHS
pe3ynpTaToB IBYX MexayHapoaHbix mnposepok (IIM3A u THUMCC),
MPOBOAMBIIUXCS C pa3HbIMU IHeasMu. B omimume ot nemn [MU3A
(mogroroBka k B3pocioit sku3Hu) B THUMCC (1995 u 1999 romsr)
MPOBEPSUIOCH OBJIAJICHUE YYallMMHCS 8 Kilacca OCHOBHBIMU BOIIPOCAMU
COJIep’KaHusl IIKOJIBHOTO Kypca MareMaTuku. Ilpu »ToM cpemu cTpaH,
pe3yabpTaThl KOTOpBIX B wuccienoBanun [IM3A  cyiiecTBEHHO BBIIIE
poccuiickux (cMm. Tabmuiy 3.1), GombimmHCTBO (Kpome Smonuu, Kopew,
benbruu) mokasanau pe3yabTaThl JIMOO TaKue ke, TH00 HIKE POCCHUCKUX B
uccnegoanun TMMCC. B To xe BpemMsi BOCBMUKIACCHUKUA YemicKou
PeciyOnuku w  Benrpum (cTpaHbl, B KOTOPBIX BBICOKHI YpOBEHB
MaTeMaTH4ecKoro o0pa30BaHMs) MMOJOOHO POCCHHCKHM IIKOJbHUKAM
MOKa3aJlM HU3KUEe pe3yiabTaThl B ucciaenoBanuun [IM3A u  Bbicokue
pesynbrathl B uccienosanusx TUMCC [4, 7, 13, 30].

3.7 OcHOBHBIE BBLIBOAbI

W3ydyenne MaTeMaTH4eCKOHl I'paMOTHOCTH HE SBJISAJIOCH OCHOBHOM
nenpto  uccinenoBanus  [IM3A-2000.  OpHako ~ HECOOTBETCTBUE
MaTeMaTU4eCKOl TMOATOTOBKM  POCCHUMCKMX  y4yallUXCs  HEKOTOPBIM
MEXIYHApOAHBIM TPEOOBAaHUSM BBISBWIIOCH JOCTAaTOYHO SIBHO, YTO
MIO3BOJIMIIO CAENAaTh CIEIYIOIIUE BHIBOIBL.

1. MaremaTnueckass MOAroToBKa 15-J€THUX yYallMXcsi B OCHOBHOM
JaeT BO3MOXKHOCTb BBINOJIHUTh 3aJaHHsl MEXIYHapOAHOro TecTa. B
POCCUICKON OCHOBHOM WIKOJIE H3Yy4YaloTCs MareMaThyeckue (akThl U
MaTeMaTU4YeCKUe METO/bl, HEOOXOIUMBbIE MJs pelleHus OOJIBIINHCTBA
3aJa4, BKJIIIOYCHHBIX B MEXKIyHAapOIHbIe TecThl. HekoToprie HEOOX0UMBIE
CBEIEHUSI O TMPOCTPAHCTBEHHBIX (UrypaX, BO3PACTHBIX JUarpamMmax
HaceNeHHus U rpadukax KyCOYHbIX (YHKUMH ydammecs nomydaror B 10-11
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KJ1accax.

2. HeBbIcokue pe3yabTaThl MEKIYHAPOAHBIX TECTOB MOXKHO OOBSICHUTH
HECKOJIBKUMH NPUYMHAMH.

IToutn Bce 3amauM OBUIM TPEIJIOKEHBI B HECTAHAAPTHOM I
poccuiickuX ydamuxcst GopMyIMpPOBKe, KOTOpask 3HAUUTENBHO OTIMYAIACh
OT YYeOHBIX 3a/JaHuil, THUMUYHBIX JUI1 OOJBIIMHCTBA POCCHUHUCKUX
JNEUCTBYIOIMX Y4eOHMKOB. A HMEHHO, B JTHX 3ajadax JOCTaTOYHO
MHOT'OCJIOBHO ONHCHIBAJIACh HEKOTOpas Oiu3Kas K peajbHON cuTyanus,
KOTOpas MoOIjJa BKJIOYaThb (AaKTbl M JIaHHBIE, HE SBISIOIINAECS
HEOOXOMMBIMU JJISl pPEIICHUs TOCTaBIeHHON npoOieMbl. B psne ciyuaeB
3amadya Obuta cPopMyITUpOBaHA TAaKUM OOpPa30M, YTO yYaIIUeCs HE MOTIHU
OTHECTH €€ K KaKOMYy-JIHOO ONpeesieHHOMY pasfielly Kypca MaTeMaTHKH,
9TOOBI  JJISI €€  peIIeHHs  BOCIOJB30BATHCS  COOTBETCTBYIOIIMMHU
TeopeTHyeckuMU (pakramu. He yauBHUTENbHO, YTO 3HAUUTENbHAs 4YacTh
yYaluxcsl 3aTpyJHIIACh COCTaBUTh MAaTEMaTHUYECKYI0 MOJENb MOJ00HBIX
CUTYyaLUM.

OtnmenpHBIC 3amaud  TpeOOBAM JTMOO TPUONMIKEHHBIX METOJIOB
pelleHHs], HCIOJb30BaHUE KOTOPBIX HE IPAKTUKYETCs INpU OO0y4YEeHUHU
MaTeMaTHKe, JIN0O JUIsl pelieHus 3a/1a4u TPeOOBaIOCh BBIIIOJIHUTH TOJIBKO
IPOCTENIINE HEMOCPEACTBEHHbIE BEIYMCIEHHS], YTO 3a4acTylo cMymiano 15-
JeTHUX ydamuxcst Poccuu, KOTOpble, COTJIacHO MHporpamme oOydeHHs B
OCHOBHOMH M cpefiHel IIKOJIe, UMENH JeJI0 C 3aJa4yaMM, TpeOOBaBIIMMHU IS
CBOETO pEIICHUs TPUMEHEHUS 00JIee CI0KHBIX MaTEMaTHUECKUX METOJIOB.

B HekoTophIX cilydasx TpeOOBalOCh C Y4ETOM COAEP)KaHUS 3aJaHMs
MHTEPIPETUPOBATH NMOJYUYEHHOE PELIEHUE U 0TOOpaTh OTBET, OTBEUYAIOLIUI
yCIIOBUIO 3aauu. HeBbICOKME pe3ynbTaThl BBINOJIHEHMS TaKUX 3aJaHUi B
psne ciydyaeB OOBACHAIOTCS OTCYTCTBUEM Yy Y4YalllUXCS HPUBBIYKH K
CaMOKOHTpOJII0. B mpakTuke paGoThl pocCHIlCKON IMIKOJIBI HE oOpalnaeTcs
0co00ro BHHMMaHHUS Ha aHalU3 I[IOJyYEHHOTO OTBETa IMpPU pPELIECHUU
yueOHBIX 3a/laHUM, Tak KaKk B OOJBIIMHCTBE CIy4aeB 3TOro He TpedyeTcs B
YCIIOBUSIX UICKYCCTBEHHOH y4eOHOM cUTyaIuu.

JUis  yCHEIIHOCTH  BBINOJIHEHWs  3aJaHUl, TPEJIOKECHHBIX B
HCCIIEIOBaHNH, a, CJIEIOBATENbHO, U JUIsSl YCIIEITHOCTH BO B3POCION KU3HU
OYCHb Ba)XKHA YCTAaHOBKA Ha 00s3aTEIbHOE JOCTM)KEHHUE LIENIU — pelleHHUe
MIOCTaBJIEHHOM 3a/1auy JIIOOBIMM TOCTYIIHBIMU cpencTBaMu. Hanpumep, npu
OTCYTCTBUM  3HaHUS  TOYHOIO  MAaTeMAaTH4YECKOTO  MeToja |
COOTBETCTBYIOILIUX MaTeMaTHYECKHX TEPMHHOB UCIIOJIb30BaTh
NPUOJIMKEHHBIH METOA «Ipo0 M OMMOOK» M MOBCETHEBHYIO JIEKCHKY. K
CO’KaJIEHMIO, ydaluecsi Poccun Takoil yCTaHOBKM HE MMEIOT, TaK Kak OHa
HE CYMTaeTcs NpUemMJIeMON INMpu OOyYeHMHM MaTeMaTHKe B POCCHMCKOMN
LIKOJIE.

3. B mpoBeneHHOM HCCIIEJOBaHUM MOXHO BBIIECIUTH OTHOCHTEIHHO
HEOOJNIBIION TepeYeHb 3HAHWW W YMEHHiA, KOTOpBIE Ha MEXIyHapOIHOM
YPOBHE CUMTAIOTCSI HEOOXOJUMBIMH JUIsI COBPEMEHHOI'O MaTeMaTHYeCKU
rpaMOTHOrO 4esioBeka. K HUM, HampuMep, OTHOCATCA: NMPOCTPAaHCTBEHHbIE
IIPEICTABICHNS], YMEHUE YHUTaTh U HMHTEPIPETUPOBATH KOJIMYECTBEHHYIO
WHPOpPMALIMIO, TPENCTaBIEHHYI0O B pa3nuyHoi ¢Qopme; pabora cC
¢dbopMynaMy; 3HAKOBBIE M YHCIIOBBIE IOCIEA0BATEILHOCTH; HAXOXJEHHE
NepuMeTpa U IUIoU[aied HECTaHIAPTHBIX (DUTYp; BBHINOIHEHHUE AEHCTBUI C
IIPOLIEHTaMH U JIp.
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K coxanenuio, (QOpMUPOBAaHUIO 3TUX MPAKTHUKO-OPUEHTUPOBAHHBIX
3HAHUM M YMEHUH B POCCHMCKOM IIKOJIE€ HE YACIAETCS IOJIKHOIO
BHUMaHUs. DTHU K€ 3HAHU U yMEHHs poBepsuiuch y ydamuxces 11 kmacca
B pamkax apyroro mexayHapoaHoro uccienoBanus (TMMCC) B 1995
roxy. Pe3ynbTaThl POCCHMCKMX BBIMMYCKHUKOB CTapIIed IIKOJbI ObUIH
MOMOOHBI pe3ysbTaTaM, MOKa3aHHBIM 15-TeTHUMH yYalluMHUCS B paMKax
uccnenosanus [IM3A B 2000 roxy [2, 22].

CpaBHenue pe3ynbTaToB Poccuum ¢ pesysibTaraMu JpPYruX CTpaH SIBHO
[OKA3bIBACT OTJIMYHME IPUOPUTETOB POCCHMCKOTO MaTEMaTUYECKOIO
oOpa3oBaHMsl OT Jpyrux cTpaH. Pe3ympTaThl  MeXIYHapOIHBIX
cpaBauTenbHBIX uccaenoanuii (TUMCC 1995 u 1999 rr.) [4, 7, 13, 30]
CBUJIETEIBCTBYIOT, UTO YPOBEHb MPEIAMETHBIX MAaTEMAaTUUYECKUX 3HAHUM U
YMEHUM POCCUMCKUX IIKOJbHUKOB HE HIKE WM IMPEBOCXOJUT YPOBEHB
yuanxcsi  OompmuacTBa crpaH  (HoBas 3enmangus, OuHISHINSA,
Asctpanusi, Kanana, [lIseiinapusi, Benukobpuranus, ®pannus, ABcTpus,
HManwst, Wcnaumus, Jluxtenmreitn, IIBenwmsi, Wpnanmus, Hopserus),
kotopeie B uccienoBanuu [TM3A-2000 moka3any CymIECTBEHHO JIydITUE
pe3yabpTaThl MO COCTOSHUIO MaTE€MaTUYeCKOW TPaMOTHOCTH, YMEHUIO
MPUMECHSITh CBOM 3HAHUS B OJU3KHX K PEATBHBIM CHTYAIHsIX. ITO TOBOPUT
0 TOM, 4TO, oOecreunBas POCCUNUCKUX yUaIUXCS 3HAYUTEIBHBIM Oaraxom
3HaHWM, pOCCHiiCKas cucTteMa OOyYEeHHs MaTeMaTHKE HE CIIOCOOCTBYET
(hOpMHUPOBAHUIO Y HUX YMEHHS BBIXOJUTH 32 MPEesbl yUeOHBIX CUTYalUH,
B KOTOPBIX ()OPMUPYIOTCS ITH 3HAHHUS.

Hesbicokue pe3yabTaThl CpPaBHUTEJIBHBIX MEXIyHAPOAHBIX
WCCIICIOBAHUM TIOKAa3ajad, YTO JAaBHO MOCTABJEHHAS MEpPeN POCCUUCKOMN
IIKOJION 1IeTTh TOJATOTOBUTH BBITYCKHUKOB K CBOOOJHOMY HCIOJIB30BAHUIO
MaTeMAaTHKd B TOBCEJIHEBHON JKM3HM B 3HAUYUTEIHLHON CTEMEHU HE
JOCTUTAeTCs Ha  ypOBHE TpeOOBaHMUW  MEXKIYHAPOJIHBIX  TECTOB,
MIPOBEPSIONIUX MATEMATUYECKYI0 TpaMOTHOCTh. OJHA W3 TPUYHH 3TOTO
SBJICHUS —  aKaJeMHUYyecKas HalpaBJIE€HHOCTh IIKOJBHOIO  Kypca
MaTeMaTHKH, KOTOpas MpHBeEJIa K OTCYTCTBUIO JIOJDKHOTO BHHMMAaHHUS K
MPAKTUYECKON COCTABIISIFONICH COJEp>KaHUsI 00OYyUYEHHUsSI B OCHOBHOM HIKOJIE.
OTa To3UlUsS OTpa3uiach M B COJEPKAHMM WTOTOBOM aTTECTAIlUU
BBIITYCKHUKOB OCHOBHOW LIKOJbI, KOTOPasi MPOBOAUTCS TOJBKO MO KypCy
anreOpsl 7-9 kitaccoB. BenepcTBue 3TOro mpakThdeckas HANpaBICHHOCTh
HE peanu3yercs B JCUCTBYIONIMX yuyeOHHKaX UIi OCHOBHOM U cpemHei
IIKOJIBI, @ TAKXKE B MTPOBEPOUYHBIX U IK3aMEHAIMOHHBIX pad0Tax 1Mo Kypcam
OCHOBHOU U CPETHEU IIKOJIBI.

OpnHako ciieyeT UMETh B BHUJLY, YTO YCBOCHUS MPAKTUYECKUX 3HAHUU
SIBHO HEJIOCTAaTOYHO JUTSL npuoOpeTeHUs MaTeMaTH4eCKOU
KOMIIETEHTHOCTH, TaK KaK 3TH 3HAHUS COCTABIISAIOT TOJIBKO €€ 4acTh. [leno
B TOM, YTO KOMIIETEHTHOCTh BKJIIOUAa€T YMEHUE MPUMEHUTHh CBOU 3HAHUA B
CUTYAIUSIX, OTJIMYHBIX OT T€X, B paMKaX KOTOPBIX MOJIYUYEHBI 3TH 3HaHUs. K
COXKAJICHUIO, MHOTHE POCCHMCKHE YyYalluecsl SIBHO HE CMOIJIM BBIWTH 3a
MpeAesibl MPUBBIYHBIX I HUX YYEOHBIX CUTYallM W NPUMEHHUTHh CBOU
HEMaJlble 3HaHUS [Jis PELIEHHWs MHOTHX JaJleKO HE CIOXHBIX 3ajad,
BKJIIOYEHHBIX B MEXIyHapoJHbIe TeCcThl. Kak MOKa3bIBalOT MCCIIECIOBAHUS
TICUXOJIOTOB B 00JIACTH IIKOJIBLHOTO 00pa3oBaHus, sl IPUOOPETEHUS 3TOTO
YMEHUS HCOOXOMMa COOTBETCTBYIOMIASI METOIMKA O0YUCHHUSI.
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