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BBenenue

B 90-pie romel ObLTIO OMpenesneHO OCHOBHOE HampaBlieHue uccieaoBanuss TIMSS Ha
OmKallliue TOIbl — CPABHHUTEJbHASl OLEHKA Y4YeOHBIX JOCTH:KEHMH Yy4yamiuxcsi B
Pa3IMYHBIX CTpaHax MHpPAa, BbIfIBJIE€HHE TeHJAeHIUIl WU3MeHeHHMs B  00JacTu
MATeMaTH4eCKOI0 U eCTeCTBEeHHOHAYYHOI'0 IIKOJIbHOI0 00pa30BaHusl.

Crnenyer OTMETHTH CYIIECTBEHHOE OTJIMYME KOHILIENTYaJbHOTO IMOJX0Ja, MPUHATOIO B
TIMSS, x omnpeneneHuio COAEpKaHUS TOHATHUS «PE3yJbTaThl OOyYEHHs», Ba)XXHOTO st
OpraHM3allil JUArHOCTHKU y4eOHbIX nocTikeHui. [lox pesynmpraTamu oOydeHus B
uccinenoBannu TIMSS nmoHumaroTcs: mpeIMETHbIE 3HAHUS U YMEHHUs, oOLIeyuyeOHble YMEHUS U
JMYHOCTHBIE KAUeCTBA yYalTUXcs, KOTOpbie (GOPMUPYIOTCS MPU U3yUEHUH YUEOHBIX MTPEIMETOB.

OrneHka y4eOHBIX JOCTHIKEHUN yYallUXCsl 0 MaTeMaTHUKE W €CTECTBO3HAHHMIO B paMKax
uccnenoanus TIMSS 3a nocnegnue 15 ner npoBoauiacek math pas: B 1995, 1999, 2003, 2007' u
2008 rr.” B KaI0M H3 IIEPBBIX YeTHIPEX LUKIOB OLCHUBATHCH yUICOHBIE JOCTHKCHHS yUAIIHXCS
8-ro Kiacca, a Ha Tpex sranax (kpome 1999 r.), — emie u gocTuxkeHus yyamuxcs 4-ro kiacca. B
1995 romy Takke OIEHHMBAIUCH YYCOHBIC ITOCTIKEHMSI BBIMTYCKHHUKOB CPEIHEH IIKOJIBI TI0
yrayOJIeHHOMY Kypcy MaTeMaTuku W (GU3MKH, a Takke UX MaTeMaThdeckas |
eCTeCTBeHHOHay4Hast rpamoTHoctu. B 2008 romy B pamkax uCCIeIOBaHMS MPOBOAMIOCH
M3y4YeHHE yUeOHBIX TOCTHKEHUH BBIMTYCKHUKOB CpPEeIHEHN IIKOJBI [0 MaTeMaTuke U (pU3MKe.

Poccust yuactBoBasia BO Beex Iukiax uccienoBanus TIMSS, B 1995 roay B
WCCIIeIOBAaHUH YYaCcTBOBAJIM TOJBKO POCCUNCKHE MIKONBbHUKH 7-8 1 11 Ki1accos.

B manHO# pa®oTe MpUBOAMTCS aHAIN3 KOHIETITYaIBHBIX MOJXOJ0B K OICHKE yU4eOHBIX
JOCTHKEHHUM yJaluXcsi HA4YalbHON U OCHOBHOM IIKOJIBI.

1
UccnenoBanue TIMSS (4 u 8 xiaccel) ocymecTBiaseTcs 4-1€THUMH ITUKIAMHU.

2 Wccnenosanne TIMSS (BBIITYCKHUKHU CPEIHEN IIKOJIbI) IPOBOANUIOCH ABAX/IBI 110 3aKa3y

CTpaH ¢ uHTEepBaJIoM Oosee 10 ser.



1. OO0mass wundopMamusa o MexayHapogHoM wucciaenoBanuum TIMSS.
MeTonosiornyeckue MOAXOAbI K OIleHKEe KAa4yecTBA MATEMATHYECKOro H
€CTECTBEHHOHAYYHOI0 00pa30BaHUA

Me:xaynapoanoe ucciaenopanue TIMSS (Third International Mathematics and Science
Study, Tperbe MeXIyHApOJHOE HCCICIOBAHUE IO OIEHKE KadecTBa MAaTEMaTHYEeCKOTO U
€CTECTBEHHOHAYYHOTO 00pa30BaHUA), KaK YK€ OTMEYalloCh, BIEPBhIE ObLIO MpoBeneHO B 1995
rogy MexayHapoaHoil Accouumanueid mo oreHke y4eOHbIX moctmxennid IEA (International
Association for the Evaluation of Educational Achievement). ' 1aBHBIM €ro OTJIMYHEM OT BCEX
MPEeNbIAYIINX ~ CPAaBHUTENBHBIX  HWCCIENOBaHWA B O0JacTH  MAaTeMaTUYeCKOro U
€CTECTBEHHOHAYYHOTO 00pa3oBaHusi OBUIO OOBEIWHEHHWE B OJHOM HCCICIOBAHUU JIBYX
npeaMeToB (MaremaThka U ecrectBo3Hanue). [lo 1995 ronma cpaBHuUTENbHBIE HCCIEIOBAaHUS B
00J1aCTH MaTEeMaTUYECKOT0 U €CTEeCTBEHHOHAYYHOTO 00pa30BaHUsI MPOBOAMINCH OT/IENBHO .

B 1999 romy wuccnenoBanue TIMSS B OCHOBHOM UCHOJIB30BAlO MOJAXOJbI U
WHCTpYMeHTapuii ucciaegoBanus 1995 roga, B cBsi3u ¢ yeM OHO M Obuto Ha3zBaHo TIMSS-R —
TIMSS-Repeat. IIpoBoaniocs 0HO TOJIBKO B 8 Kilaccax.

C 2003 roma uccnenoanne TIMSS cTaHOBHUTCSI MOHUTOPUHIOBBIM HMCCJIEAOBAaHUEM U
noiydaer HoBoe HaszBaHue «Trends in Mathematics and Science Study» (Tengenmmu B
MaTeMaTHUYeCKOM M €CTeCTBEHHOHAy4YHOM oOpa3oBaHuHM). OCHOBHOM €ro IEbI0 CTAaHOBUTCS
CpaBHHTEIbHAS OIlEHKAa KadecTBa MAaTEMaTHYECKOTO M €CTECTBEHHOHAyYHOTO OOpa3OBaHUS B
HayaJlbHOM W OCHOBHOM mIkoje. Kaxmple YeThipe roja OICHUBAIOTCS O0O0pa3oBaTe/IbHBIC
JOCTIKEHMS yyammxcs 4 v 8§ KJIaccoB, BKJIIOYAIOIIME HE TOJBKO MX 3HAHUS M YMEHHUsS, HO U
OTHOIIIEHUS K TIPEJMETaM, HHTEPEChl U MOTHBAIIMU K o0Oy4eHuto. VccienoBanue CrijtlaHUpOBaHO
TaKUM 00pa3oM, 4TO €ro pe3yIbTaThl O3BOJISIOT OTCICKUBATH TCHACHIIMU B MATEMAaTHIECKOM U
€CTECTBEHHOHAYYHOM OOpa30BaHWHU YUYaCTBYIOIIUX CTpaH Kaxnable 4 rojaa, Korja ydammecs 4
KJIACCOB CTAHOBATCS ydYamuMucs 8 kiacca. Takum o00pa3oM, OCYIIECTBISETCS MOHUTOPUHT
y4eOHBIX JOCTI)KCHHM y4YalluXCs HAYaJIbHOW W OCHOBHOW IIIKOJIBI, a TakK)Ke HW3MCHCHHH,
MPOUCXOJSIINX B MATEMAaTUYECKOM M ECTECTBEHHOHAYYHOM OOpa30BaHWU TPU TMEPEXole U3
Ha4yaJIbHOW B OCHOBHYIO IITKOJY.

Bce uccrnenoBanusi B 00J1aCTH MaTeMaTUYECKOTO M €CTECTBEHHOHAYYHOTO O00pa30BaHUS,
kotopele npoBoauiuch IEA no 1995 rona, sBusnuchk cpe3oBbiMu, uccienoBanue TIMSS 1995
rojia OTINYAJIOCh OT IPYTUX TE€M, UTO CPE3bl COCTOSHUS CHCTEMBI 00pPa30BaHUS OCYIIECTBISUIACH
HE B OJTHOM KJlacce, a B IBYX CIEAYIOIUX APYT 3a ApyroM, B 3-4 u 7-8 kimaccax. Takoil moaxo/,
B OTJIMYHME OT OOBIYHOTO CPE30BOTO, MMEI 3HAYUTEIbHBIC MTpenmMyIecTBa. OH MO3BOJISIT OLICHUTH
y4eOHBIE JTOCTH)KCHHS YYaIllMXCsS OMPENSICHHON BO3PACTHOM TPYIIBI, IMOCKOJBKY KJIACChI
BBEIOMpATHCH TAKHM 00pa30M, YTO OHHM OXBATHIBAJIHM MOYTH BCEX JETEH OMPEICICHHOTO BO3pacTa.
Hampumep, oGcnenyemas B uccinenoBanun TIMSS B 1995 romy COBOKYIMHOCTh y4YaIuXCs
CeIbMBIX W BOCBMBIX KJIACCOB OXBaThiBaja MPAKTHYECKH OOJNBIIMHCTBO  yYalUXCs
TPUHAAIATIWICTHETO BoO3pacTa. Tak, pOCCHICKas BBIOOpPKA BKIIIOYAa MPAKTUUECKH BCEX
yaamuxcs 13-netHero Bo3pacta (94%). OnHOBpEMEHHO MMENach BO3MOXHOCTh OOCIIEIOBaTh
COBOKYITHOCTH YYaIlIUXCS MO OTACIBHBIM TOJaM OOYy4YeHHUs, a TakKKe€ CPaBHUTh M3MEHEHUS B

3 TlepBoe MeXIyHApOIHOE HCCICIOBAHHE IO MaTeMaTHueckoMy obpasoBarmio — FIMS (First
International Mathematics Study, 1959-1967), IlepBoe MexayHApPOIHOE HCCIEAOBAHUE II0
ecTecTBeHHOHay4YHOMY oOpazoBanuto — FISS (First International Science Study, 1966-1973),
Bropoe mMexayHapoIHOE HMCCiIeOBaHUE MO MareMaTtudeckoMy oOpaszoBanuio — SIMS (Second
International Mathematics Study, 1976-1987), Bropoe MexmayHapoIHOE HCCIEIOBAaHUE TIO
ecTecTBeHHOHay4HOMY oOpa3zoBanmio — SISS (Second International Science Study, 1980-1989).



y4eOHBIX JOCTH)KCHUSAX YYallMXCsi C Y4YeTOM WX Bo3pacta W Kiacca. Hampumep, Obiio
MPOBECHO CPABHEHHE YUEOHBIX JOCTIKEHUN yUaIIuXcs BOCBMOTO Kjacca B Bo3pacrte 13,5 et ¢
y4eOHBIMU JOCTHKCHHSIMH YYaIIUXCSl CEIbMOTO Kilacca B Bo3pacte 12,5 NmeT u TakuMm oOpa3oM
ompeeneH o0pa3oBaTeabHbIN YP(HEKT 0JHOTO Toa O0yICHHS.

ITo muenwuro J1. Yaiinu u P. Bonbga, cienmanuctoB, KoTopble paboTany HaJ KOHLENIHEH
ucciuenoanuss TIMSS 1995 roma, moaxoa, KOTOpbI UCHOJb30Balca B ucciaegoBanun TIMSS
Ha TEPBOM JTame, SBISIICS KOMIIPOMHCCOM MEXAY OOBIYHBIM CPE30BBIM M JIOHTUTHIOIHBIM
HCCIEAOBAHUSAMH W TIO3BOJISUT TIOJIYYUTh 3HAYUTENBHO Oouibiie mHGOpMauu o0 ydeOHBIX
JOCTIKEHUSIX ydaIuxcst U (aKkTopax, BIUSIONIUX HA Pe3yJbTaThl OOYUYCHHsI, YeM B OOBIYHOM
CpPE30BOM HCCIIEJJOBAaHUH, OPUEHTHPOBAHHOM TOJBKO HA OIMPEIENICHHBI BO3pacT WM TOJ
00y4eHusl.

Cnenyer Takke OTMETUTh, 4yTO B uccienoBanun TIMSS 1995 ropa craBunacek 3amava
CPaBHHUTH Y4eOHBIC TOCTIIKEHUS IIKOJPHUKOB HAa PA3IMYHBIX CTYNEHSIX OOYYCHHs B IIKOJE, U
M03TOMY ObUTH BBHIOpAHBI TPU COBOKYITHOCTH yyamuxcs. Beibopka 1 cocTosiyia u3 IByX KjaccoB
HAYabHOW MIKONBI (3-4), B KOTOPBIX 0O0Yy4alloCh OONBIIMHCTBO YYAIIUXCSl JEBSTHUIETHETO
Bo3pacTta. Beibopka 2 BKITIOuUaja JBa Kiacca OCHOBHOM MIKOJBI (7-8), B KOTOPBIX 00ydasioch
OOJNBIIMHCTBO YYaIIUXCS TPUHAIIATHIETHETO Bo3pacTta. B BBIOOPKY 3 BOLULIM ydYaluecs
BBIITYCKHOTO KJIacca CpeaHed MKoJbl. B oTiMune oT mepBoil U BTOPON BBIOOPKH, B KOTOPHIC
ObUTH BKITIOYEHBI BCE CpEIHUE 00IIeo0pa3oBaTeIbHbIe YUPEKACHHUS CTPaH, y4acTBOBABIINX B
uccnenoBanun TIMSS, BeiOopka 3 dopmupoBasack TakuM o00pa3oM, YTO B HEE BOIUIH
y4ariuecs: BBIITYCKHBIX KJIacCOB, OOYYAIOUIMXCS KaK MO 00I1eo0pa3oBaTelbHbIM IpOrpaMMam,
Tak ¥ MO IporpaMMaM yriIyOJE€HHOrO HM3y4eHHUsI MaTeMaTUKd U (U3HKH. DTO MO3BOJIUJIO
MOJTy4UTh UH(OPMALIHIO 00 YPOBHE €CTECTBEHHO-MAaTEMAaTUYECKOW TPAMOTHOCTH BBIITYCKHUKOB
CpelHel LIKOJIbI, T.€. UX YMEHUU MPUMEHITh B Pa3IMUHBIX CUTYalUsX MOJyYEHHbIE B LIKOJIE
OCHOBHBIEC 3HAHUS U YMEHHUS [0 MAaTeMaTHKE U ecTecTBO3HaHuio. Kpome Toro, cpaBHUBanach
MOJATOTOBKA BBIMYCKHUKOB, KOTOpbIE Ha MOMEHT OKOHYAaHHS IIKOJbl CBSI3BIBAIH CBOIO
Oyayuryto npodeccuro ¢ MaTeMaTHKON U (PU3UKOM.

PaccmoTrpuM  MeTOZOJIOTMYECKHE  TIOAXOMBI, HCIOJBb3yeMble B  CPaBHUTEIBHBIX
MEXIYHAPOAHBIX HCCIEAOBaHUAX, Ha npuMmepe wuccnegoBanuss TIMSS-1995. OcnoBoit
OOJBITMHCTBA pacCMaTpPUBAEMbIX ITUKIOB uccienoBanus TIMSS sBisieTcss kKoHueNnTyaabHas
MOJIeJIb BTOPOTO MEXKIYHAapOJHOTO UCCIETOBAHMS MO MaTeMaTudeckomy oOpazoBanuio SIMS
(puc. 1), co3mannas K.Tpaepcom u A.BecrOopu. Dta Monenb W3BeCTHa Kak MOJIENb
nccnenosanuii IEA, T.K. B Heii 0000m@aeTcs ONBIT, HAKOIUIEHHBIM B HCCISIOBAHUIX,
MIPOBOJIMMBIX TAHHOW MEXIyHapOAHOU acconmanuein. OOpa3oBaHue B MPEICTABICHHON MOIEIH
paccMaTpuBaeTCs Ha TPEX YPOBHSX: IUIAHUPYEMBI ypOBEeHb 00pa30BaHUs — COLMATbHBIN 3aKa3
IKOJIE, peaIn3yeMbIii ypOBEHb 00pa30BaHUs — peajbHBIA YUCOHBIN MPOIECC W JOCTUTHYTHINA
ypOBeHb 00pa30BaHUsI — pe3yIbTaThl O0yUEHUSI.



XapaKTepuUCTUKa HNucTuryninoHHble IInanupyemslit
CUCTEMBI \ CTPYKTYpbI ) YPOBEHb
—/ —/ Cucrema
o0Opa3oBaHus
XapakTepucTHUKa VY4ebHblil nporecc Peanusyemsblit ko
LIKOJIbHOT'O \ U YCIIOBHUS 4\ YPOBEHb -
OKPYXKCHHS V o0OyueHus B o0Opa3oBaHUs
19 ) y —/ P KITace
IIKOJIBI, YUUTENS LIKOJIE U KJIacce
XapakTepucTHKa JeqarenbHOCTh JloCTUTHY ThII
yY4EHHKA ) Y4YEHHUKA ) YPOBEHb .
—/ —/ Vuaaruiicst
o0Opa3oBaHUs

Puc. 1 Konuenryanbnas monens uccieaoanuii IEA [30, ¢.35]

[IpencraBnennas Ha puc.l MOAENb MOMOTAET MOHATH CJIOKHYIO B3aUMOCBS3b PA3TUYHBIX
AJIEMEHTOB CHCTEMbI 00pa3oBaHUs, KOTOpas MPEACTaBICHA TAKXKE TPEMs YPOBHIMH: CHCTEMa
oOpasoBaHmus, IIKOJAa-KiIacc U yuyeHUK. Ha makpo-ypoBHEe 00pa3oBaTeIbHOW CHUCTEMBI (CTpaHa,
o0jacTh, paiioH, Tie pacroyiokeHa IIKoJia) GOpMHUPYIOTCS O(HIMATbHBIE LETH 00pa30BaHUS.
COBOKYITHOCTH MEIarornyeCcKnX U METOIUYECKUX HJIeH, HAKOTUICHHBIX B OOIIECTBE, OTPAXKAETCS
B IMporpaMMax, y4yeOHMKaX M METOAMYECKUX mocobusx. Bce 3To paccmarpuBaercss Kak
IUTAHUPYEMBIH YpOBeHb 0Opa3zoBaHus. Ha ypoBHe IIKOJBI M Kacca YYHTEIh peaTn3yeT
IUTAaHUPYEeMOe cojiepkaHue o00pa3oBaHUS B pealbHOM ydeOHOM mporecce. M, Hakowel,
pe3yapTaToM  OOyYeHHsS  SIBIACTCS  JOCTUTHYTHIH  YYEHHKOM ypOBEHb OOpa3oOBaHMI,
MPEICTABICHHBIN B BUJE €TI0 3HAHUI, YMEHUN U OTHOLLICHUN.

B xonnenryanbHoit Moaenu uccienoBaHuss TIMSS-1995  nomonnutensHO K
MIPE/ICTABJICHHON BBIIIE MOJIENH Yy4YuUThIBasca pa3pabotannbiii P.IlleiiBencoHom mnoaxon
aHAJIN3Y CUCTEMBI 00pa30BaHMsI, KOTOPBIA OBLT peaTn30BaH B MOJICIIH, N300pakKeHHOH Ha puC. 2.

B cootBerctBumn ¢ moaxomom P.IlleiiBencona mpu aHanmu3e cHUCTEMBI 00pa30BaHUA
paccMaTpuBarOTCS TpHU OJIOKA: BXOJA CHCTEMBI (BJIOXKCHHS B OOpa30BaHWE W HCXOJHBIC
XapaKTepUCTHKU CHUCTEeMBbI 0O0Opa3oBaHMs), mporecc (Yy4eOHBI Mpolecc W HUCHOJIb3yeMbIe
porpamMMmbl U y4eOHHKH, nuddepeHuanys o0ydeHuss U JIp.) U BBIXOA CHCTEMBI (Pe3yJIbTaThI
oOydenust). Mcnomnp3ys AaHHBIN CUCTEMHBIN MOAXoJ, B uccienoBanuu TIMSS ananusupyrorcs
BbIZIeNIeHHBIe B Mojenu LlleitBesicona OJIOKH ¢ y4EeTOM XapaKTEPHUCTHK CHCTEMbI 0Opa30BaHMs,
IIKONIBI, Kjacca M ydammxcs. Pe3ynabTarel o0Oy4eHHs aHANU3UPYIOTCS B KOHTEKCTE
IJIAHUPYEMOT0, PEATM3YyEMOTO U JIOCTUTHYTOT'O YPOBHEH 00pa3oBaHus.

HcxonHas koHIIenTyalbHas MoJenb uccienoBanus TIMSS npencraBinena Ha puc. 3.
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Puc. 2 Monens cucremsr oopazoBanus IlleiiBencona [30, ¢.36]
MNokasaTenn, lMokasaTenu,
XapaktepuayloLine XapakTtepuayoLine
cuctemy obpasoBaHus LLUKOSY U ee [MokasaTtenu,
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YPOBEHb
obpasoBaHus

Peanunsyemblii
YPOBEHb
obpasoBaHus

J L

[ocTurHyTbIn
YypOBEHb
obpasoBaHus

Puc. 3. Konnenryansnast mogens uccnenoanust TIMSS [30, c. 37]

Heobxomumo oTMeTuTh, 4TO MOjenb uccienoBanus TIMSS pa3pabaTeiBanack ¢ yueTom
KpI/ITI/IKI/I HpOBO,Z[I/IMBIX paHee MC)KI[}IHapOI[HBIX I/ICCJIG,Z[OBaHI/Iﬁ 3a UX OCHOBHOC BHHMAHHUEC K
PaHXUPOBAHUIO CTPaH B COOTBETCTBUU C YUCOHBIMH JIOCTHKEHUSMHU WX ydamuxcs. [loaromy B
mozxenu TIMSS Obina crnenaHa TOMBITKA OTPa3UTh HOBBIE TMOAXOABI B OICHKE YYEOHBIX
JOCTIDKCHHM IMKOJBLHUKOB, T.€. YICNHTH OOJIbIIEE BHUMAHUE OOBSICHEHUIO IOTYYEHHBIX




naHHbIX. HeoOXxoauMocTh u3yueHHs OONBLIOrO uucia (akTOpoOB NMpHUBENAa K 3HAYUTEIHLHOMY
YBEJIMYEHHUIO JIEMEHTOB aHAIM3UPYEMOW CHCTEMBI M CO3IaHUIO JTOCTATOYHO CJIOKHOW MOZEIIN
B3aUMOJICHCTBHA (aKTOpPOB B 0OOpa3zoBaTenbHOM cucreme. B stom cmeicie monens TIMSS
OTBEYAET OCHOBHBIM TpeOOBaHMUAM pe(OpMBbl CYIIECTBYIOIUX MOAXOJOB B OLEHKE yUEOHBIX
JOCTUKEHHM IIKOJBbHUKOB.

IIpu BceM 0oOMIMM BBIAEICHHBIX MOKa3aTeaed OKOHUYaTelIbHAsl KOHLENTyaJlbHasi MOJEIb
TIMSS «Mogenp oOpa3zoBarenbHbIX Bo3MOXHOcTeld TIMSS» (cm. puc. 4) mOCTaTO4HO
KOMIIAaKTHa U 00pa30BaHa YeThIPbMs PSAAAMHU MOKa3aTesel, KOTOPbIE XapaKTepHU3yIOT Pa3InyHbIe
YPOBHH 00pa30BaTEIbHON CUCTEMBI (CTpaHy, IIKOJy, KJIAcC, YYCHHKA) U YETHIPbMS KOJIOHKaMH
MoKa3areyie, KOTOpbI€ OTBEUAIOT Ha CJIEAylolue BOMpochl: "UemMy MOryT Hay4duThCs
mkonbHukH?", "Kto ocymectBiser oOyuenue?", "Kak opranuzoBano oOyuenue?", "Uemy
HAy4YUJIUCh MIKOJIBHUKK?". OYEeBUHO, YTO HU B OJIHOM HCCJIEJOBAHHH HEBO3MOKHO BBIICIIHTH
abcomoTHO Bce (aKTOpbl, JEHCTBYIOIIME B 0Opa30BaTENbHOW CHCTEME, M HW3MEPUTh HX
B3aUMOJICHICTBHE, A TaKXKe BIMAHME Ha YydeOHble nocTmkeHus. KonuenrtyanpHas Monenb
oOpasoBatensHOU cuctembl TIMSS u He mpereHayeT Ha 3T0. B 3T0if Mojenu cienaHa NOMbITKA
BBIJICIUTh OCHOBHBIE (DAKTOPBI U YCTAHOBUTH UX B3aMMOCBSI3b HA OCHOBE CUCTEMHOTI'O MOAX0/a.

B pesynbrare uccnepoBanus TIMSS mnpeamonaranock OTBETHUTh Ha YETHIPE TPYIIIBI
BOIPOCOB, CBSI3aHHBIX C IUIAHUPYEMBIM, PEAIU3yEMbIM U JOCTUTHYTHIM YPOBHSMHU 00pa30BaHMs,
a TaKXKe YCTaHOBHUTh B3aUMOCBS3b MEXIY ATHUMHU YPOBHSMH 00pa3oBaHUS. DTHU TPYIIIbI
BOINPOCOB SBUJIMCh OCHOBOM JJs IUIAHUPOBAHMS MCCIENOBaHHUA M pa3pabOTKH  €ro
UHCTPYMEHTapusl.

B mnepByw rpynmy BONpOCOB, KacaroLIMXCs IUIAHUPYEMOI'O YpPOBHsS 00Opa3oBaHHS,
BOIILIYU CJIEAYIOIHE!

—  UYem omauyaiomcs cmpaunvl 6 onpedenenuu  yeaeu U COOEPIHCAHUS
MAMeMamuyecko20 u ecmecmeenHOHayYHo20 0opas3oeanus?

— Ymo yuyumwieaemcs npu onpedenenuu yenei u papabomke CcOOEPIHCANUS
Mamemamuyecko2o u ecmecmeeHHOHAYYH020 00pa308anus?

— Kakxue xapaxmepucmuxu u ocobeHHOCMU cucmembl 00pA308aHUS 6 YENOM,
OMOENbHBIX WKON U YUAUWUXCSA PACCMAMPUBAIOMCS U VUUMbIBAIOMCS 8 npoyecce
CO30aHUs NPOCPAMM MAMEMAMUYECKo20 U eCMeCmeeHHOHAYYHO20 00pa308aHus 6
cmpauax?

ConuasbHbIil KOHTEKCT IUIAHUPYEMOTO YpPOBHS OOpa3oBaHMsI BBIPAXKAETCS Ha SI3bIKE
Lesel, OXHUJIAHUM U LEHHOCTEH, KOTOpble OOLIECTBO CBS3BIBAET C OOpazoBaHHEM, (OPMUPYS
COLMaJbHBIA 3aka3 Imkoje. IIpUMEHHTENbHO K KOHKPETHOMY Yy4eOHOMY IpeaMETy
IUTAHUPYEMbIIl YpOBEHb OOpa30BaHUsI MOXET ObITh BBIPAXEH CleAyloUMM obpaszom: "Uemy
MOTYT Hay4YHUTbCS yYallUecs B paMKax JaHHOTo npeamera?”

Kak wu3BecTHO, TIUIaHUpyeMblE LEIM U  COJIEpPKaHWE  MATEMATHYECKOTO W
€CTECTBEHHOHAYyYHOro 00pa30BaHUsl B CTpPaHAX OTPa)KE€Hbl B YUEOHBIX IUIaHAX, MporpaMMax u
Ipyrux opUUUANbHBIX TOKyMeHTax. OHU Takke peaqu3yroTcs B y4eOHHMKaX M METOJUYECKUX
MOCOOMSIX, B COJIEPKaHNU IK3aMEHOB U KypCOB MPOPECCHOHANBHON MOATOTOBKU YUUTENIEH.



Crcrema ["ocyapcTBeHHbIC/ XapakTepuCTUKA CUCTE-
ofnazona [PETHOHANIbHBIC LIETTH MBI 00pa30BaHUs
BaHUsl
P 0OpazoBaHus Ksamnduxa 1. Judbdepennmanus yuaniuxcs
i BaNM (UK
(TIaHUPyeMBbIi ypOBEH 1 2. Crynenu oO0y4eHus
YUTENs
oOpasoBaHus) y 3. YpOBHM NPUHATHS PEIICHUS O CO-
N Jep>KaHuu 00pa30BaHUSA XapaKTepHeTHKa
™\ 4. Obpa3zoBaHue U 37pPaBOOXPAHE-
y4EHUKa
HHC, KyJIbTypa 1 1p. 1. O01ue cBeneHUs
IIpodeccunonais- .
OGpa3oBaTeIIbHbIC Hr())e(lz)prxceHHe 2. DKOHOMUYECKH
IIxona LIeTTH, KOTOpBIE yamrens YPOBEHb CEMBHU
CTaBUT LIKOJA 3. KynbTypHblil ypOBEHb
\ CEMbU
N 4. OTHOIICHUS
Br160p y4eOHBIX KypcoB,
\\ o o S. Bunel nesrenpsHOCTH
3 npeiaraéMblii IIKOJION; 6. OIS 1 TL1AHLL
XapakTepHCTUKH pA JpyTue QyHKIUH IIKOJIBI ) A
O6pa3033TeJ'H)HBIe e, YUUTEIIA (BKJ'IIOLIaH COHI/IaHBHBIe) ]
KOTOpbIE CTaBUT 1. O6mue cBexeHust
Kunace yUHUTENb (CBA3aHHEIE C 2. OpueHTanus B
coJiep:KaHueM y4eOHOM MpeaMeTe
o6pa3013az{m[) B 3. llenarornyeckue [TpakTuka oOy4eHus — Pesynbratel
peanH%yeMbm YPOBCHb ZC?HOBKH . N peanusyeMsblil ypoBeHb BBITMIOJTHEHUSI TECTOB
0OpasoBaHIA - LOLHa/IbHBIN % o0Opa3oBaHus TIMSS — nocTurnyThsIit
CTaTyc ¥ MOTHBDI ypOBeHb 00pa30oBaHUs
Yuyenuk -
pernoaaBaHus
Yemy MOTI'YyT HAyYUTBCS Kto ocymectiser Kak oprannzoBano o0yuenue? Yemy
LIKOJIbHUKN? oOyudenue? Hay4YWINCh

IKOJIbHUKU?

Puc. 4. Monens oOpazoBarensHbix Bo3mokHocTer TIMSS [30, c. 56]
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B uccnenosanuu TIMSS mnanupyembiii ypoBeHb 00pa30BaHUs ONMUCHIBAJICS B TEPMUHAX
colepkaHus OOydeHHUs, JAEATEJIbHOCTH U OTHOIIEHWM ywammuxcsa. Takoi ke moaxon
HCIIOJIb30BAJICS U B OOJBIIMHCTBE CTpaH, yyactBoBaBmnx B TIMSS, npu onpenenenuu ueneit u
COJIepKaHUs MAaTEMaTHYECKOr0 U €CTECTBEHHOHAYYHOTro 00pa3oBaHus B 3TUX cTpaHax. [losTomy
OH SBJISJICS] XOPOIIEH OCHOBOM J1JIs1 MOJTYUYEHHS HAaJIEXKHBIX PE3yJIbTaTOB PU CPABHEHUU CTPAH.

Omnucanue ucnonb3yemoro B ucciefoBanun TIMSS moaxona mpeacTaBiIeHO B CepUU
JOKYMEHTOB, KOTOpBIE pa3padaThIBarOTCS I KaXIoro Iukma uccienoanus. "Curriculum
Frameworks for Mathematics and Science" (Robitaille et al., 1993) Obl1 IepBBIM JOKYMEHTOM U3
ITOU CEpUHU.

Bropasi rpynna BONpOCOB, OTHOCAIIMXCA K pealu3yeMOMYy YpPOBHIO 0OOpa3oBaHMA,
BKJIIOYAJa CIEAYIOLIUE ACTIEKTHI:

— Kakxue e6osmoocnocmu  umerom yuawuecs npu oOyueHUu mamemamuxe u
ecmecmeeHHOHAYYHbIM npeomemam?

— UYem 6 ocHO6HOM omauuaemcss NPAKMuka —O0OyueHus —Mamemamuxe U
ecmecmeo3HanHUIo 8 PA3IUYHBIX CIMPAHAX MUpa?

— Kakue ¢paxmopur onpedensirom smu pasnudus?

Peannsyemblii  ypoBeHb 00pa30BaHUSl XapaKTEpU3yeT HEMOCPEICTBEHHO Y4YeOHBIN
IpoIecC, OCYIIECTBISEMbIH Y4yHTeJIeM B KJlacce, KOTOPBIA HampaBiseTcsl O(pHUUIUAIbHBIMU
JIOKYMEHTaMH, TaKUMHU KakK MPorpaMMa U y4eOHUKH, T.€. ONPEAeIsAeTCs JIaHUPYyEMbIM YPOBHEM
oOpa3zoBanus. OHAKO OH HE COBIAJAET C MOCIEAHUM, AaXe B YCIOBHUIX LIEHTPAIM30BaHHOI'O
yIpaBJIeHus 00pa3oBaHWEM. JTO MPOMCXOJUT MOTOMY, YTO COJIEp)KAHHE OOYUYCHHUS MPE/ICTaeT
nepes KOJBHUKOM HEe B TOM BHJI€, KaK OHO 33JaeTcsl OOIECTBOM U CUCTEMON 00pa30BaHus, a B
MHTEPIIPETALNN YUUTEINS], I7I€ OTPOMHYIO POJIb UTPAIOT €r0 3HAHUS, OIIBIT, UHTEPECHI U T.1.

N3ydenue peannzyemMoro ypoBHsS 0Opa30BaHUs KOHIIEHTPUPYETCS BOKPYT CIEIYIOLIMX
BorpocoB: "Kto ocymectrisier o0yuenue?" u "Kak opranuzoBan yueOHbIi mipoiiecc?" Crnemyer
OTMETHTb, YTO Ha CUCTEMY OpraHM3aluu OOydeHHs Ha JOKaJIbHOM ypOBHE OOJIBIIOE BIMSIHHE
OKa3bIBAIOT MHOTHE (DaKTOPBI, XapaKTEPU3YIOLIUE CUCTEMY OOpa30BaHMs B LIEJIOM, LIKOIY U ee
OKpYXEHHUE, CEMbIO ydammxcs U T.1. [laHHoe BiausiHue B nccienaoBaHud TIMSS BBISBISUIOCH C
MOMOIIBIO CMEUUANTBbHO pa3pabOTaHHBIX AHKET UL YYaIMXCs, y4yuTelnedl M aJAMUHUCTpAIUU
IIKOJIBI.

Jis cpaBHEHMs IUTAHUPYEMOTO M pealu3yeMoro ypoBHEH 00pa3oBaHUS MOCIEIHHUN
TaKXKe OIMKCBHIBAJICS B TEPMHUHAX COJAEPKAaHUS OOydYeHUs, AEATENbHOCTH YyYalluxcsi M HUX
OTHOILEHUMN.

Tperbst rpynna BOnpocoB, oTpaxarollasi AOCTUTHYThI ypOBEHb 0Opa3oBaHus, ObLIa
MPEJICTaBJICHA CIIEeIYIONIIM 00pa3oM:

— Kakue 3nanus, ymenus u OMHOWEHUS CHOPMUPOBAHLL Y VUAWUXCA 8 npoyecce
00yyeHus mamemamuke u eCmecmeo3HaHuio?

— Kakxum obpazom yuebHble Oocmudicenus YY4awjuxcsi CeA3aHvl € MeMu
B03MOJICHOCMAMU NpUOOpemeHUs. 3HAHUL, KOMOpble OHU UMeNU 6 npoyecce
obyyenus?

JlocTUrHyTHIH ypoBeHb 0Opa3oBanus (UeMy HaydMIHCh HIKOJBHUKH?) pacCMaTpUBAJICS B
KOHTEKCTE JIMYHBIX JOCTHM)KEHUH yyallluXcs: UX 3HAHUH, YCUIMH, 3aTPadyeHHbIX HA UX OCBOEHHE,
Ha OpraHU3allMI0 CBOCH Yy4yeOHOW NeATeNbHOCTH KaK Ha ypoke, Tak U JoMa. OCHOBHBIMHU
XapaKTEepUCTUKAMHU JOCTUTHYTOTO YPOBHsA O0Opa3oBaHUS SBISIETCS HE TOJNBKO 00BEM
npruoOpETEeHHBIX 3HAHUN, HO M OTHOUICHHUS yYaIIUXCS K y4eOHOMY NpEeIMETY, UX CTpeMIICHHE
3aHUMAaTbCs UMEHHO 3THM IIPEIMETOM, OLICHKA MPOABHKEHHS B IPEIMETE, YPOBEHb 0XKUJaHUN
(IepCTIeKTUBBI, CBS3aHHbIE C UW3yYEHHEM JaHHOrO YydeOHOoro mpenmera). Takke Kak
IUIAHUPYEMbIM U peanu3yeMblii YpOBHU 00pa3oBaHMsA, JOCTUIHYTBHIH YPOBEHb 3a/aBajicsi B
TEPMUHAX YCBOCHHOTO COJIEPKaHMsI 00y4eHUs, NeSITeIbHOCTH U OTHOIICHUH YJaluxcs.

YerBeprasg rpynma BKJIIOYajga BOIPOCH], CKOHLIEHTPUPOBAaHHBIE HA YCTAHOBICHUHU
B3aMMOCBSI3M MEX/1y IIJIAHUPYEMBIM, pEalIn3yeMbIM U JOCTUTHYTHIM YPOBHAMHU 00pa30BaHUS:
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— B kaxoii cmenenu naanupyemulii, peaiuzyemviii U 00CMUSHYMbLU YPOSHU 00PA308AHUSL
3a8UcaAm om CoyuanbHO20 KOHMeKCma 0opazoeanus, opeaHu3ayuu yuebHo2o npoyecca u
pe3yremamos ooyuenus?

Jis oOBsiCHEHHsI pa3iuuuii MEXIy IUTAHUPYEMBIM, pEalu3yeMbiM H JOCTUTHYTBHIM
YPOBHSIMH O00Opa30BaHHUS HEOOXOJUMO TOIYYUTh HH(OpPMAIHIO 00 HUCCIIeTyeMOM OOBEKTE U3
pa3iauuHbIX HUCTOYHUKOB. [losromy B wuccnemoBanuu TIMSS wunbopmanus cobupanack Ha
pPa3IUYHBIX YPOBHSAX CHUCTEMBbl OOpa30BaHWs M3 PaA3IMUYHBIX HCTOYHUKOB. OIHU U Te XKe
ydaluecs BHIMOIHSIIA TECTHI [0 MATEMAaTHUKE M €CTECTBO3HAHUIO, OHH K€ OTBEYANU Ha BOMPOCHI
AQHKETBI, BBISCHSIONINE WX OTHOUICHUS, IJIAHBI, HHTEPECHl U JIp. YUHTEIs, KOTOphIe O0ydaiu
9TUX JIeTell, Takke ydYacTBOBaJM B aHKeTHpoBaHuu. Kpome Toro, ompammBanack u
aIMUHUCTpAIUs 00CIIeyeMOM IKOJIBI.

2. O0mue moaxoabl K oOmpeaeJeHUI0 O00JACTH COAEP:KAHHMS Js OLEHKH
Y4eOHBIX JOCTHKEeHU

B kauecTBe OCHOBBI Uil pPa3pabOTKM HMHCTpyMeHTapusi uccinepoBanus TIMSS
WCIIOJIB3YIOTCS CIEIMaIbHbIE PAMOYHbBIC TOKYMEHTHI JJIsl KaXKI0To IMKJIa UccaeaoBanuit [2, 23,
28, 29]. Hoxyment «TIMSS Assessment Frameworks and Specifications» [28] Obu1 nepBbiM, B
KOTOPOM OIpeiesIeHbl 00IIMe MOAX0/IbI K OIIEHKE Y4eOHBIX 0 MaTEMAaTUKE U €CTECTBO3HAHUIO,
pa3paboTKe TECTOB U TECTOBBIX 3a/laHUI, OMMCAHO MPOBEPSAEMOE COAEPIKaHUE IO MaTeMaTUKE U
€CTECTBO3HAHUIO, TIEPEUNCIICHBI OCHOBHBIE (haKTOPHI, XapaKTEPHU3YIOUINE yUAIIUXCS, yIUTEIeH 1
o0pa3oBaTeNbHbIE YUPEXKAEHUs, Ul aHalIW3a KOTOpbIX coOupanachk MHpopMalus B Ipolecce
AQHKETHPOBAHUSI.

MexyHapOoaHbIe TECThI pa3padaThIBAlOTCS HA OCHOBE CJIEAYIOUIMX MPUHIIUIIOB:

— aJeKBaTHBIK OXBAaT IMPOBEPSAEMOr0 COJAECPKAaHUS U BUAOB yueOHO-yueOHO-
II03HABATEJILHOM JeSITENbHOCTH;

— MAaKCHUMaJIbHOE COOTBETCTBUE COJACPKAHMUSI MEXIYHApOAHBIX TECTOB H3y4aeMOMY
MaTepHay B OOJNBIIMHCTBE CTPaH-yYaCTHHIL;

— obecmieuenue cBsa3u TectoB 1995, 1999, 2003 u 2007 ronos;

— 3HAUUMOCTh NPOBEPSIEMOI0 COACP)KaHUS C TOUKU 3PEHUS Pa3BUTUS MATEMaTHYECKOTO U
€CTECTBEHHOHAYYHOTO 00pa30BaHMS;

— COOTBETCTBHE BO3PACTHBIM OCOOCHHOCTSM Y4YallUXCS, JUIS OLEHKH JIOCTHM)KEHUH
KOTOPBIX pa3padaTbIBaeTCs TECT;

— COOTBETCTBHE TpEOOBaHMSM, INPEABABISIEMBIM K MAacCCOBBIM MOHHUTOPHUHIOBBIM
UCCJIEJOBAHUSIM.

Jist OLIeHKH MaTeMaTH4eCKOM M eCTECTBEHHOHAYUHOU MOJrOTOBKH YYaIIUXCS B TECTHI (B
Ka)XXJIbIii BAPUAHT) BKIIIOYAIOTCS 33JJaHUS U 10 MaTEMATHKE, U 110 €CTECTBO3HAHUIO.

OO0miast cxema pa3pabOTKU TECTOBBIX 3aJaHUM OINpPENeNAeTCsl ABYMS COCTAaBIISIOLIMMU —
CoJlep’kaHWEeM W BHUJAaMU y4eOHO-NIO3HABATEIbHOU JIE€ATENbHOCTH, OBJIAJICHHUE KOTOPBHIMU
JOJDKHBI  [IPOJAEMOHCTPUPOBATh yuamuecs. B mpouecce pa3paboTku KaXaoMy 3aJaHMIO
IPUIHCHIBAIOTCS CIEAYIOUINE XapaKTEPUCTUKU: MPOBEPSIEMOE CONEPIKAHNE; BUIbI AESTEIbHOCTU
WIA YMEHHUS, KOTOpBIE JOJDKHBI MPOJEMOHCTPUPOBATh Y4YalHecs HPU BBINOJHEHUH 3TOTO
3a/aHusl; TUN 3a7aHust (C BBHIOOPOM OTBETa, CO CBOOOAHBIM KPAaTKMM WM Pa3BEPHYTHIM
OTBETOM); Oaj1, KOTOPBIN MPUCBAUBAETCS 3 BBIIIOJHEHUE 3aaHUS.

PazpaboTka HHCTpyMEHTapHs UCCIIEOBAHUS HAUMHACTCS ¢ 0TOOpa COAepIKaHus, OCBOCHUE
KOTOPOTO OLIEHMBAETCsl B uccienoBaHuU. OpraHu3aTopsl MPOEKTa, MPUBJIEKas MpecTaBUTeNeH
BCEX CTpPaH-Y4aCTHHII, ONIPENIEIAIOT 00IacTh COACPIKAHUS, YIUTHIBAs BAKHOCTh M3YUEHUS ITUX
BOIIPOCOB B paMKax KypCOB MaTeMaTHKH M €CTECTBO3HAHMSA, a TAKXKE 3alpPOChl COBPEMEHHOIO
obmecta. OTOOP conepkaHusi MPOBOAUTCS HA OCHOBE CIICAYIOIIUX MPUHIIUIIOB: BBIACIISIOTCS
BOIIPOCHI COZEPKAHUs, KOTOpbIE SBISAIOTCS OOLIMMM JUIsl OOJBIIMHCTBA CTPAaH-yYacTHUI], YTO
CBUJICTEIIECTBYET 00 OOIIENMPUHATON BaXKHOCTH WX M3YUYCHHS, a TaK)KE BOIPOCHI COJEPIKAHHMS,
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KOTOpBIE M3y4daloTCsd JalleKO0 HE B KaXJOH CTpaHe, HO BJaJeHUE KOTOPHIMHU aKTyalbHO MJIs
COBPEMEHHOI0 0011ecTBa. DTUM, HaIIpUMep, 00BsACHSETCs BEIOOp TeMbl 0 MaTematuke «Paborta
C JTaHHBIMK», BKIIIOYAIOUIEH TEMaTUKy BOIPOCOB, U3yYaeMbIX B paMKax pasneina «BeposTHOCTb.
CratucTtuka», XO0Tsl OHa OTCYTCTBYET B IIPOrpaMMe [0 MaTeMaTHKE HAa4daJlbHOM IIKOJBI B psizie
ctpad. O4eBUAHO, YTO TIPHU COOJIOACHUN YKa3aHHBIX MPUHIMIIOB OTOOpa TEMAaTHKH HPOBEPKH
HEKOTOPBIE TEMBI WJIM BOIPOCHI COAEPKAHMSI MOTYT BBIXOJWUTH 3a PAMKHU IPOIPAMMBI TEX WJIN
UHBIX CTpaH.

Crnenyer OTMETHTh, YTO MJisi OOECNEYeHHsT BO3MOXHOCTH BBISBICHUS TEHACHLUH B
U3MEHEHUN YYEOHBIX IOCTIDKEHHH ydJalluxcs IO MaTeMaTHKEe W €CTECTBO3HAHHIO 00JacTh
COZIepXaHUsl MPOBEPKHM B OCHOBHOM coxpanserca B 1995-2007 rr., XoTs B Hee BHOCSTCS
U3MEHEHUS, OTPAXKAIOUIUME MPHOPUTETHI, CIOXHBIIWECS B MHPOBOW NPAKTHUKE K MOMEHTY
IIPOBEJECHUS MOCIEYIOLIET0 dTana UCCIEI0BaHNU.

Martepran UIKOJBHBIX KypCOB MAaTe€MaTHKH M €CTECTBEHHOHAYUYHBIX IPEAMETOB Ha
KaXJIOM 3Talle HUCCIICOBAHUs PACIPEEIIseTCs] Ha HECKOJIbKO OJIOKOB CO/AEp)KaHUs, TUIIHYHBIX
JUISI LIKOJIBHBIX MTPOrpaMM OOJbIIMHCTBA cTpaH-yyacTHUL TIMSS.

Hwuxe npuBogutcst Oonee neTanbHbIM aHanu3 coaepxkanusi TectoB TIMSS otnenbHO 10
MaTeMaTHKE U €CTECTBO3HAHMUIO.

2.1. Ioaxoabl K ompeaejieHUI0 00JIaCTH COAEPKAHUA JJIA OUEHKH Y4YeOHBIX
AOCTUKEHUH M0 MaTeMaTUKe

Jlo 2003 r. BKIIOYHMTENBHO IO MaTeMaTHKEe OBUIM BBIJCIICHBI IIATH 0J0KOB: Ywmcia,
Anrebpa, U3mepenus, ['eomerpus, AHanu3 JaHHBIX (BOMPOCHI, CBSI3aHHBIE C BEPOATHOCTBHIO H
craTucTukor). Brimenenne Ttembr «M3mepeHus» B OTACIbHBIA OJIOK CBUIETEIHCTBOBAIO O
BAKHOCTH, KOTOPOMY Ha MEXIYHAPOJAHOM YPOBHE NMPUIACTCS OBJIAJICHUIO MAaTepUAIOM JAHHOU
TEeMBbI, UMCIOIIMM IITUPOKOE MpakTuiyeckoe npumenenne. B 2007 r. ObUTH BBIZIEICHBI TOJBKO 4
6noka: Yucna, Anrebpa, I'eomerpus, Jannsie u llancel. IIpu s3TOM BOmpockl, KOTOphIe paHee
ObTH OTHECEHBI K OJoKy «M3mepeHus», Obuin BKIIOYEHBI B 0ok «I'eomeTpusi», a OJIOK
«AHanu3 JaHHBIX» MoMyuyuia Apyroe Ha3Banue «/lanueie u lllancel», KOTOpOE SBHO TOBOPUT O
TOM, YTO OH COJIEPKUT TEMATUKY Pa3/ICJIOB «CTATUCTUKA» U «BEPOSITHOCTHY.

CrnemyeT OTMETHTh, YTO COJACpAHHWE BBIACIECHHBIX OJOKOB oTinuvaercs miusg 4 u 8
KJIACCOB, OTpaXkasi MPUPOy U CIOKHOCTh COAEPKAHUSA Kypca MaTEMAaTHKU, U3y4aeMOro Ha 3TUX
CTYINEHAX OOydeHHUsi B OONBIIMHCTBE CTpaH-y4acTHUIl. Tak, Mo cpaBHeHHIO ¢ 8 KiaccoMm B 4
KJIACCE 3HAYMUTEILHO OOJIbIIIC BHUMAHHUSI YIEISETCS JUArHOCTUKE YUEOHBIX JOCTHXKCHUM 110 TEME
«Hucnay. B 8 kmacce u3yuarorcst pa3ielbHble KypChl aIreOpbl U TEOMETPUU, TTIOITOMY BBIICTICHBI
KKJIBIM M3 9TUX OJIOKOB cojepkaHus. B To ke Bpems B 4 Kjacce H3y4yaeTcs OOIMMHA Kypc
MaTEeMAaTHKH, [O3TOMY  JHArHOCTHKA  y4€OHBIX  JIOCTIDKEHHH  UYeTBEPOKIIACCHUKOB
chokycupoBaHa Ha TMPOCTECUIINX TEOMETPUYECKUX (opMax W H3MEPEHHSIX HMX DJIEMEHTOB, a
Tak)Ke Ha TMEPBOHAYAIBHBIX MPEICTaBICHHUSIX 00 anreOpanveckuX MOHATUAX (HAIpUMep, O
YHUCJIOBBIX TOCJIEIOBATEILHOCTAX), KOTOphIEe BKJIOYEHB B Temy «Uwucma». B 4 kmacce tema
«JlanHbie» CchoOKycHmpoBaHa Ha JAMArHOCTUKE YMEHHUS YHUTAThb WM TPEACTABISATH HECIOXKHBIC
JIaHHbIE, @ BOMPOCHI, CBA3aHHbIE C TeMON «BeposSTHOCTH», HE 3aTparuBarOTCsi coBceM. B §8-om
KJIACCE OCHOBHOE BHHMAaHUE VJACNSETCS OIEHKE YMEHHMS HWHTEPHpPETUPOBATh JAHHBIE U
OBJIQJICHUIO TIEPBOHAYAIbHBIMU TOHSATHUSMU TEOPUU BEPOSTHOCTEHM, OTHECEHHBIMU K pa3aeiny
«ITanCEB».

Buapl yueOHO-TT03HABATEIHPHONM ACSITEIBPHOCTA OJIMHAKOBBI i 4 W 8 KJIacCOB, Tak Kak
OHM OTPAXKAIOT XapaKTEepHbIC IMO3HABATEJIbHBIC MPOLIECCHl MPU NPUMEHEHUU MaTeMaTHUKU B
pa3IMYHBIX CUTyalUMsX B Ha4yallbHOW W OCHOBHOHM Mikosie. OJHAKO KOJIMYECTBO BHUIIOB U
ONMCAHUE [IEATEIbHOCTH TMPETEPIENO OINpECICHHbIE W3MEHEHHS B IMPOIECCe MPOBEACHUS
JTanoB ucciaeaoBaHus. Tak, Hanmpumep, B 2003 1. Obutk BbIAENEHBI 4 BUAA ACSITCIBHOCTHU:
3nanne (akToB u MeTomoB, llpuMeHenue TOHATHH, PemieHwe CcTaHAAPTHBIX 3ajad,
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Paccyxnenus. Cienyer oTMETUTh HE JOCTaTOYHO YETKOE ONMHMCAaHUE BTOPOTO U TPETHETO BHUJIOB
NeSITeIbHOCTH, YTO 3aTPYJHSIIO UX pacro3HaBaHue. [1oaTroMy He ynuBuTensHo, yto B 2007 1. B
OIpezieNIieHUE BUJOB JIEATEIbHOCTH ObUIM BHECEHBI U3MEHEHUS U BBIAEICHO 3 pa3Inyaroluxcs
BUAa JesTenbHoCTH: 3HaHue, IIpumenenue, PaccyxneHus, omnucaHue KOTOpPbIX OyIer
IPUBEJICHO Jaliee.

Hwxe B Tabnune 1 npeacraBieHa cTpyKTypa MaremaTuyeckoi yactu tectoB TIMSS 2007
roJia MO BBIICJICHHBIM OJIOKaM COJIEPKaHMsI U BUIaM y4eOHO-TT03HABATEIBHOM e TETLHOCTH.

Tabamnuna 1
Pacrnipenenenne marematnueckoit yactu TectoB TIMSS no conepkanuio u Buaam IesTEIbHOCTH

4 knacc Cooepocanue IIpoueHTsl
Yucna 50%
I'eomeTrpuueckue Gpurypsl u 35%
WU3MEPEHUS
IIpencraBinenue qaHHBIX 15%

8 knacc Cooeporcanue
Yucna 30%
Anrebpa 30%
['eomerpus 20%
AHanu3 TaHHBIX U BEPOATHOCTh 20%

Buowi oesmenvrnocmu IIpoueHTsl

4 knacc 8 knacc
3HaHue 40% 35%
[Tpumenenne 40% 40%
Paccyxnenue 20% 25%

Huxe MNPUBCACHLI TCMbI U3 OCHOBHBIX PAa3/1€JIOB MATCMATHKU, KOTOPLIC OBLTH IIpHU3HAaHbI
OONBIIMHCTBOM CIICMUAJIMCTOB CTpPaH-YUYAaCTHHUI HUCCICOAOBAaHWA BaXXHBIMU [JId BKIIOUCHHSA B
MG)I(,HYHapOIIHBIﬁ TCCT, HA OCHOBC KOTOPOI'0 OCYHICCTBIIACTCA CPABHCHUC CTPAH.

MaremaTtuka 4 kjacc

Uucna — Harypanbnpie uncina. OOBIKHOBEHHBIE M JeCATHYHBIC ApoOu. llempie yucia.
OTHOH_IGHI/IH, Mpornopurn 1 NpoOuCHTHI. HOCHGHOB&TGHBHOCTI/I 1 3aBUCHUMOCTH.

'eomerpuueckue Gurypsl u usmepenus — [Ipsimpie 1 yrisl. [IByXMepHbIe U TpEXMEpPHBIE
¢urypel. MecTomnonoxxeHle U B3aUMHOE pacroyiokeHue ¢uryp. CUMMeTpHust U JIBHXKCHUS B
IIPOCTPAHCTBE U Ha MJIOCKOCTH.

HDGI[CTaBJIeHI/Ie JAaHHBIX — I/IHTepHpeTaHI/IH JAaHHBIX. OpF aHU3alus JaHHBIX U
MpeJICTaBICHNUE JaHHbIX.

Martemartuka 8 Ki1acc
Yucna — Hartypaneuble yncna. OObIKHOBEHHBIE U JecATHYHbIe aApoOu. Llensie ymcna.

OTHo1IEeHUS, TPOTIOPLMH U TPOLEHTHI.

Anrebpa — IlocnenoBarenbHocTH.  AnreOpanyeckue  BBIPOKEHHs. Y paBHEHHS,
3aBHCHMOCTH.
I'eomerpus - I'eomerpuyeckue ¢burypsi. I'eomerpuueckue U3MEpEHHUs.

MecrononoxeHue 1 B3auMHOE pacrnonoxenue puryp. CuMMeTpus U IBUKEHUS B IPOCTPAHCTBE
Y Ha IUIOCKOCTH.

AHanu3 JNaHHBIX W BeposATHOCTh — OpraHm3anys H IOPEICTaBICHHE JaHHBIX.
HNureprperanus qaHHbIX. BeposTHOCTS.
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Wudopmanus, npeacraBieHHas B Tabiuie 1, Mo3BOISET ONPEACTUTh OTIUYNS POCCHUCKUAX
U TPUHATBIX Ha MEXIyHapOJHOM YPOBHE TMPUOPUTETOB B 00JaCTH MaTEMATHYECKOTO
o0pa3oBaHMsl B HauyaJlbHOW M OCHOBHOW IiKoje. O4YeBHIHO, YTO B MHpPE B OTIMYHUE OT
POCCHUHCKON IIKOJBI CYUTACTCS 1eIeCO00pa3HbIM B HauajIbHOW MIKOJIE TI0 MaTeMaTHUKe YIENATh
3HAYUTEIPHOE BHUMAHUE U3YYEHHIO TE€OMETPUYECKOrO0 MaTepuaya, CIOCOOCTBYIOIIErO
pPa3BUTHIO  BaXXHEWIIUX  OOMmIEy4yeOHBIX yMEHMH (MPOCTPAHCTBEHHBIX  IPEACTaBICHHIHA,
OpUEHTAIlMM B MPOCTPAHCTBE M Jp.), a TaKXKe MNPUCTyNaTh K H3ydeHHIo TeMbl «Paborta ¢
JTaHHBIMK», OCBOGHHE KOTOPOHM MpUOOpeTaeT peliaroliee 3HaYeHHe B YCIEHIHOW aJanTaluu U
(YHKIIMOHUPOBAHUU B COBPEMEHHOM MHpE.

OTMeTuM, YTO MOYTHU TPETh BPEMEHU TECTUPOBAHUSA B §-OM KJIACC€ OTBEJEHA HA OLIEHKY
y4eOHBIX JOCTHKEHUH 110 TeMe «Yucaa» U CTOIBKO ke 1o TeMe «Anredpa». Ciaenyer OTMETHUTbD,
YTO M3YyYEHHE MHOTHX BOIIPOCOB COJEP>KAaHMS, BKIIOUEHHBIX B TeMy «Yucina» U HMEOUIUX
HIMPOKOE NMPAKTUYECKOE NMPUMEHEHHE (HAlIpUMeEp, IPOLEHTHI, IPOMOPLUH U Jp.), 3aBEPILIAETCS B
pamKax Kypca apupMeTuKd B 5-6 Ki1accax POCCHIMCKOW MIKOJBI W HE aKkTyaiausupyercs B 7-9
KJIaccaX OCHOBHOM HIKOJIbI MPU HM3YYEHHHM CHCTEMAaTHYECKHX KypCcOB aireOpsl U reomerpuu. B
TO K€ BpeMs B 3apyOeHOM IIKOJIe 3T BOMPOCH MPOJOIDKAIOT U3y4yaThesl BIUIOTH 10 10 kiacca.
Kax mokasbiBaloT pe3yJsbTaThl UCCIEAOBAHUS, ITO MOJOXKHUTEIBHO CKa3blBAECTCS HAa OBJAJACHUU
UMU yYallluMHUCS 3apyOex HBIX CTpaH.

PaznuyaroTcss akueHThl, KOTOpbIE JENAloTCi Ha MEXIyHapOJHOM YpPOBHE U B
POCCHIICKOM IIKOJIE Ha OBJaJCHHE TEMH WM MHBIMU BOIpocamu cojiepkanus. Hampumep, B
OTJIMYME OT POCCHUHCKOM INIKOJBl HAa MEXKIYHApOJIHOM YPOBHE SIBHO J€JaeTcs akKIeHT Ha
MPOBEPKY OCBOCHHSI MaTepHalioM, KOTOPBIH HMeeT OOJNBIIYI0 MPAKTUYECKYH) 3HAYUMOCTD:
YHUCJIOBBIE IOCJIEI0BATEIbHOCTH, INPOCTPAHCTBEHHbIE IPEJCTABICHMS, OLEHKAa WU TNPUKUIKA
pe3yabTaTOB, CTATUCTUYECKHE MOKA3aTeIu U BEPOSITHOCTD U Jp.

CpaBHeHHEe coaepKaHUs UM TpeOOBaHMI K MaTeMaTHUYeCKOMy OOpa30BaHUIO
BBIMTYCKHUKOB POCCUHCKON OCHOBHOW IIKOJBI (00pa30BaTeNbHBIN CTaHJAPT OCHOBHOTO OOIIETO
maTteMaTuueckoro ooOpaszoBanus 2004 roma) ¥ MUHUMyMa COJEpXKaHMSA, NPHUHITOTO Ha
MEXIYHAPOJAHOM YPOBHE, ITO3BOJIUJIO CAENIATh BBIBOJ O TOM, YTO IO HOMEHKJIAType U3y4aeMbIX
3JIEMEHTOB COJEpXKaHUS 00s3aTeIbHBII MHUHUMYM COJAEp)KaHUS 00pa30BaTEeNbHBIX MPOTPAMM
POCCUICKON OCHOBHOM IIIKOJIBI B 11€JIOM 3HAYUTEIBHO OOJbIIE M TPeOOBAHUS K €r0 YCBOCHHUIO
SIBHO BBIIIE. DTOT BBIBOJ B OTHOIIEHHM BOIIPOCOB COJEPIKAHUS OCOOCHHO CHpPABEIJIUB IS
MaTepuaga, M3ydyaeMoro B paMKaxX CHCTEMaTHYEeCKHUX KypcOB anredpbl U reomMeTpuu 7-9
KJaccoB. B To ke BpeMs 3TH pa3iuuus HEBEIUMKA B OTHOIICHHWH Kypca apudMETHKH —
HCKJIFOUEHHE COCTABIIAIOT TOJIBKO HECKOJIIBKO BOIIPOCOB COAEP/KAHUS, N3y4aEMBbIX B POCCUICKON
IKOJIE, HAIIPUMEp, CTENEHD C LIEJIBIM [10KA3aTeIeM, MOLYJIb YUCIIA U pa3/ield «AeHCTBUTEIbHbBIE
yucnay. COOTBETCTBEHHO 3Ta € TEHJCHUHUS NPOSBIAETCS U B OTHOUIEHUHM HOMEHKIIATYpBI
TpeOOBaHU K MOATOTOBKE BBIITYCKHUKOB OCHOBHOM LITKOJIBI.

CpaBHeHue cofepkaHusi ©  TpeOOBaHUII K MaTeMaTH4YecKOMy 00pa3oBaHUIO
BBITYCKHUKOB POCCHUHCKONW Ha4daJbHOW HIKOJBI (00pa3oBaTeNbHBIA CTaHIAPT HAYaJIHHOTO
obmrero matemaTudeckoro oopazosanust 2004 roga) u conepkaHusi, BRIOPaHHOTO JIJIsl TPOBEPKHU
Ha MEXIYHapOJHOM YypOBHE, II0Ka3ajo, 4YTO HOMEHKJIAaTypa »3JIEMEHTOB COIECpXKaHHs
00s13aTeIbHOTO MUHMMYMa COJICpKaHUsI 00pa30BaTEIbHBIX MPOTPAMM POCCHUUCKONW HavYaJIbHON
IIKOJIBI B IIEJIOM 3HAYUTENbHO yxke. 13 Hanbosee 3aMeTHBIX B HEH OTCYTCTBYIOT TaKHE BOIIPOCHI
COJIepKaHusl: 3HAKOBBIE U YHCJIOBBIE TIOCIIEI0BATEIBHOCTH, IPOOH, OKPYTIIEHHE YHCel, paboTa ¢
JAHHBIMHM, TIPEJCTABICHHBIMU B Pa3IMYHON (hopMe, IIKaJIbl U3MEPEHUs, TPEXMEPHbIE (PUTYPHI U

Ap.

PaznuuaroTcss mpUOPUTETHI, IPUHATHIE HA MEXIYHAPOAHOM YPOBHE U B POCCHUCKOMN
LIKOJIE B OTHOLICHUM OBJIQJCHHA HEKOTOPBIMH BONPOCAMM cocpxaHus. Tak, B OTIMYHE OT
POCCUICKOM HIKOJIbI HA MEKyHAPOJHOM YPOBHE SIBHO JI€JIA€TCS aKL[CHT Ha IIPOBEPKY OCBOCHHUS
MaTepuana, KOTOPbI HMeeT OOJbIIyI0 pa3BUBAIOIIYI0 M MPAKTUYECKYI0 3HAYUMOCTB!
3aKOHOMEPHOCTU 3HAKOBBIX M 4YHUCJIOBBIX IIOCJIEIOBAaTEIbHOCTEM, OLICHKA U IPUKUIKA
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pe3ynpTatoB, pabora ¢ wH(pOpMamuMe, TNpenCTaBIEHHOW B  Pa3NIU4HON  (opme,
MIPOCTPAHCTBEHHBIE (PUTYPHI U AP.

PasnuuaroTcst akneHThI, KOTOPBIE AENAI0TCS HAa MEKIyHapOJHOM YPOBHE M B POCCHUICKOMN
HIKOJIE Ha JOCTIKEHHE psna TpeboBaHui. Hampumep, Ha MEXIyHapOJHOM YPOBHE SIBHO
npujaeTcss OOMbIIOe 3HAUEHHE: NMOHMMAaHHWIO CMbICIA M3YyYaeMbIX MaTEeMaTHMYECKUX IOHSATHUH,
Pa3BUTHIO  TPOCTPAHCTBEHHBIX TMPEACTABICHUI M MPOCTPAHCTBEHHOTO BOOOpa)KEeHUS,
UCCJIEIOBATEIbCKUM HaBbIKaM, YMEHMIO pelaTh HpoOJieMbl, TPeOyIOUIME HCIOIb30BaHU
3HaHUN U3 Pa3IMYHBIX YUYEOHBIX MPEAMETOB, YMEHHUIO PelllaTh 3a7a4i, B KOTOPBIX MpeACTaBlIeHa
cuTyarus, O0iM3Kas K peaJbHOH. B TO Bpemsi Kak B POCCHICKOM IIKOJIE KaK Obl MpU3HAETCS
BaXHOCTb PAa3BUTHS MEPEUHCICHHBIX BBIIIE YMEHUHN, HO B TIPOIECCE OOYUEHHS 3TOMY yAETSETCs
Maj0 BHMMAaHHA. 3aTO 3HAYUTEIBLHOE BPEMsI OTBOJUTCS HA Pa3BUTHUE HABBIKOB NPUMEHEHHS
AITOPUTMOB CTaHAAPTHBIX JEHCTBUM.

2.2. HOIIXOI[I)I K ONpeacjeHu1o 00J1acTH coacpKaHuda OJsA OLHECHKH y‘l@ﬁHle
I[OCTI/I)KeHI/Iﬁ M0 €CTECTBO3HAHHNIO

OcHoOBOM 1A OLCHKU eCTeCTBeHHOHaquOfI MNOATOTOBKH  ABJACTCA COACPIKAHUC
€CTEeCTBEHHOHAYyYHOro 00pa3oBaHUs, MPHU3HAHHOE CIEUHUAIUCTAMHU CTpPaH-yYaCTHHI] Ba)KHBIM
AJI1 OCBOCHUA YHAIITUMUCA HavaJIbHOM M OCHOBHOM IIIKOJIBI CBOMX CTpaH, a TaK’KC BHUJIbL y‘-I€6HO-
MO3HABATEIbHON  JEATEIbHOCTH, B  Ipolecce  KOTOPOM  yYEHUK  JOJDKeH  Obll
MPpOACMOHCTPHUPOBATL CBOU 3HAHUA U YMCHUA.

B Tabnuie 2 mpeacraBieHa CTpYKTypa eCTeCTBEHHOHaYy4YHO# yactu TectoB TIMSS 2007
roaa IO BBIACJICHHBIM 6HOKaM COACPpIKaHNAg U BUAAM y‘-ICGHO-HOSHaBaTCJIBHOﬁ NCATCIIBHOCTH.

Taoauna 2
Pacnpenenenue ecrectBeHHOHay4yHOH yacTu TectoB TIMSS no conepkanuio U BUgam
JeSITeTbHOCTH

4 knacc Cooeporcanue IIpoueHTsl
buonorus 45%
du3nuecKue HayKu 35%
['eorpadust u acTpoHOMUs 20%

8 knacc Cooeporcanue
buosnorus 35%
Xumust 20%
duznka 25%
['eorpadust u acTpoHOMHUS 20%

Buowl desmenvnocmu IIpoueHTHI

4 knacc 8 knacc

3HaHue 40% 30%
IIpumenenue 35% 35%
Paccyxnenue 25% 35%

B ecrecTBeHHOHayuHyH0 4YacThb TeCTa BOLUIM 3aJaHUS M3 BCEX TPAAULMOHHBIX JUIS
Poccun  ecreCTBEHHOHAyYHBIX MpEAMETOB: OWOJIOTUH, (U3MKM, XUMHUH, Teorpapuu U
aCTPOHOMHUHU.

B cpaBHeHUM €O CTPYKTYpOIl €CTeCTBEHHOHAYyYHOI'0 00pa30BaHMs B POCCUHCKOM HIKOJe
MOKHO CKa3aTb, 4YTO B MEXJIyHapoAHBIX TecTaX Kak Jius &8 kimacca, Tak W JUis 4 Kiacca
HPOSIBIIINCH CIEAYIOIINE TeHICHIIMU: TOYTH B T€X K€ MPOIMOPLUIX, YTO U B POCCUICKOH IIKOIIE,
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MpEACTaBICH OMOJIOTHYECKUM MaTepuali; B OosblieM oObeMe, YeM B POCCHICKOHN IIIKOJIE,
BKJIIOUCHBI 3aj7laHus MO0 (DU3MKEe M XMMHHW; B MCHbIIEM oObeMe — 3alaHus Mo reorpaduu u
ACTPOHOMHUH.

Hwxke mnpuBeneHbl TeMbl M3 OCHOBHBIX pa3lieIOB €CTCCTBO3HAHMS, KOTOPBIC OBLIH
HpI/I3HaHLI 60J'II)IHI/IHCTBOM CIICouaJInCTOB CTpaH-y‘-IaCTHI/IH HUCCICOOBAHUS BaXHBIMU IJIA
BKJTIOUYCHUS B MEXKTyHAPOTHBIN TECT.

EcrtecTrBo3Hanme 4 kiace

buonorusa: XapakTepUCTUKH M JKA3HEHHBIE IIpOLlECCHl B OpraHm3max. Kietkm m ux
bynkiun.  JKU3HEHHbIE  IIMKJIBI  OPTaHM3MOB, Pa3MHOXKEHHE W HACJIEJCTBEHHOCTb.
B3aumoseiicTBue OpraHu3MoB ¢ OKpyKarollel cpeioil. DxocucrteMbl. YeI0BeK U €To 310pOBbE.

Ousnyeckue Hayku: Kraccudukanus BemecTB M CBOWCTBA BEIIECTB. ATperaTHble
COCTOSIHUS BEIIECTBA U WX U3MEHeHue. ICTOUHMKM 3Hepruu, TerioBble siBieHUA. CBETOBbIE U
3BYKOBBIE SIBJICHUS. DJIEKTPUUECKUE U MarHUTHbIE ABJIeHUs. CUIIbl U ABH)KEHHE.

leorpaduss u acrponomus: CrpoeHue 3eMiIHM, XapaKTEPUCTHKH O0OJIOYEK 3eMITh
(mutocepa, ruapocdepa u armocdepa), nmpupoaHsie pecypcesl. [Ipoueccel Ha 3emie, IUKIHI,
reosiornueckasi uctopus 3emiu. 3emiisa B COIHEUHOM CUCTEME.

EcrecTBo3Hanue 8 kiacc

buonorusi: XapakTepucTHKH U KIacCU(pUKALUS KUBBIX OpPraHU3MOB, >KU3HEHHBIE
MponeccCChbl B OpraHn3max. Knetku u ux q)yHKI_[I/II/I Pa3ButHe u :XKU3HECHHLIC LUKJIbI OPraHu3MoOB,
pa3MHOXXEHHE U HAcleACTBEHHOCTh. Pa3sHOOOpasue *KMBOTHOTO MHpa, aJanTalus K YCIOBUAM
OOUTaHHUS M €CTECTBEHHBIH 0TOOP. DKOCUCTEMBL. YeJIOBEK U €ro 370pOBbE.

®dusuka: ArperaTHble COCTOSIHUSI BEILIECTBA MU MX MU3MEHEHUE. DHEprus, MpeBpalieHue
SHCPrruu, TCIIJIOBBIC SBJICHUS. CBeTOBLIE SIBIICHUSL. 3ByKOBLIe SABJICHUS. 3J’ICKTpI/I‘ICCKI/I€ )41
MarHuTHele sBiieHus. CUibl U IBUKEHUE.

Xumusa: Kraccudpukanus u cocraB BemecTB. (CTpoeHuE BeliecTBa. XHUMHUYECKUE
NU3MCHCHUA.

['eorpadus u actpoHomusi: CTpoeHHe 3eMIM M XapaKTEPUCTUKH OOOJI0UEK 3eMiu
(;utocdepa, ruapocdepa u armocdepa). [Ipomecchl Ha 3eMiie, MUKITBI, TEOJIOTHUSCKAs UCTOPHUS
3emiu. [IpupoaHbie pecypchl, HX UCMOIB30BaHUE U coxpaHeHue. 3emist B COTHEYHON cUCTeMe U
BO BceneHHou.

[Tpu BEIOOpE comepkaHMs TECTUPOBAHUS, B KOTOPOM YY4aCTBYET MHOTO CTPAH, MMEIOIINX
pa3Hble MOAXO0Mbl K IMPENOJIaBaHUI0 €CTECTBEHHOHAYYHBIX MPEIMETOB B IIIKOJIE, HEBO3MOMXHO
y4eCTh MHTEPEChl B OCOOEHHOCTH KXKIOW M3 3TUX cTpaH. OYeBHIHO, YTO IS KaXKIOW M3 HUX
COJIEp)KaHWE 3alaHUi MEXIyHapOJHOTO TecTa B TOW WJIM WHOW CTENMeHW He Oyner
COOTBETCTBOBATh U3YYCHHOMY COJCPKAHHUIO €CTECTBEHHOHAYYHOTO 00pa30BaHUsI.

Ananmu3 mokaszan, 4uro s 67% crpan 6onee 20% OTACIBHBIX BOIPOCOB U TEM,
BKIIFOUEHHBIX B MEXIYHAPOIHBIM TECT Ms ydamuxcs 4 KJIaccoB, emie He ObUTH H3Y4YCHBI
IIKOJIbHUKaMH Ha MOMEHT MPOBEACHUS TECTHPOBAaHUS. DTO crpaBeanBo U s Poccun. Habop
JTUX BOIPOCOB M TE€M OTJIMYAICA Ul KaKI0M cTpaHsl. Ha puc. 5 mokaszaHo pacmpeneneHue
3aaHuii MexayHapoaHoro Ttecta TIMSS mms 4 kimacca mo 005acTsM €CTECTBO3HAHHS C
yYKa3aHUEM UX COOTBETCTBHs IPOrpaMMaM POCCUNCKON IIKOJIBL.
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OTe4yeCTBEHHBIM HIKOJIBHBIM MPOTPAMMaM TI0 €CTECTBO3HAHMIO [T HAYATHHOM IIKOJIBI
COOTBETCTBOBaNO coaepxkanue 47% 3amanuii B Ttectax TIMSS 2007 roma. bonee monoBHHBI
BHEIIPOTPaMMHBIX 3aJaHUil OTHOCHJIOCH K oOnactu ¢u3umku u Ouonoruu. Ilo ¢usuke 310
BOMPOCHI, CBSI3aHHBIE C SJCKTPUUECKUMU U MATHUTHBIMU SIBIICHUSIMHU, CBETOBBIMHU, 3BYKOBBIMU U
TEIUIOBBIMHU  SIBJICHUSIMH, 110 OHOJIOTMM 3TO BOINPOCHI, CBSI3aHHBIC C Pa3MHOXKCHHEM,
YKU3HEHHBIMH LIUKIIAMU OPTaHU3MOB, PEAKIMSIMHU OPTaHU3MOB Ha N3MEHEHHS BHEIIHUX YCIOBUH.

MexayHapoaHbIii TecT i 8 kimacca Bkiodan O6oisiee 20% OTICIBHBIX BONPOCOB HITH
TEM, KOTOpble HA MOMEHT MPOBEACHHS TECTHPOBAHMS HE OBLTHM M3Y4YEHBI BOCHMUKIIACCHUKAMU
60% cTpaH-y4acTHHII.

Ha puc. 6 nokazaHo pacnpenenenue 3anaHuil mMexayHapoaHoro tecta TIMSS nna 8
KJ1acca 1o 00JIACTsIM C YKa3aHUEM MX COOTBETCTBHS MPOTPaMMaM POCCHICKON TIKOJIBI.

(+) — 3agaHus B

leorpadwms (+) nporpamme
(=) — 3apaHua He B
dusnyeckme nporpammve
HayKkm (=) \ eorpadwms (=)

dusnyeckue

Hayku (+) Buvonorua (+)

Buonorusa ()

Puc. 5. Pacnpenenenme 3amanuii st 4 Kiacca Mo 00JIaCTAM €CTECTBO3HAHHUSA C
yYKa3aHUEM UX COOTBETCTBHs IPOrpaMMaM POCCUNCKON IIKOJIBL.

(+) — 3apaHus B
leorpadwms (+) nporpammve
(=) — 3apaHusa He B
nporpamme

Xumus (—)

Xumus (+)

leorpadms (-)

duanka (—
e Buonorus (+)

Pusnka (+)

Smonormn (-)

Puc. 6. Pacmpenenenue 3amanuii ans 8 Kkiacca MO O0OJIAcTsIM €CTECTBO3HAHUS C
yYKa3aHHUEM X COOTBETCTBHSI MPOrpaMMaM POCCUMCKOM IIKOJIBI.

* MimetoTcst B BUZY Nporpammbl o kypcam «MpupogoBeaeHne», «EcTecTBosHaHne» Unu « OKpysKatoLLii
MUP».
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[IpoBenenusiii ananu3 s Poccum mokaszan, 49To coaepxkanue 64% 3amaHuii
COOTBETCTBYET OTE€UYECTBEHHBIM ILIKOJBHBIM MPOrpaMMaM I0 MpeMeTaM eCTeCTBEHHOHAYYHOIO
IIMKJIa HA MOMEHT OKOHuYaHus § kiacca. V3 BHemporpaMMHBIX 3aJaHui OoJiblasi 4yacTh — ATO
BOIIPOCHI 10 3KOJIOTUH, KOTOpas B OOJBIIMHCTBE 1IKOJI Poccun He M3ywaercss Kak OTJAENIbHBIN
npeaMmer. Bompocsl, cBsi3aHHBIE ¢ TpoOIeMaMH OKPYXKAIoWIEH Cpensl, JUIIb B HEKOTOPOU
CTENEHU 3aTparuBalOTCd B Y4YeOHHMKAaX M Ha YPOKax TaKUX IPEeIMETOB Kak OHONorus Hu
reorpadus. Kpome Toro, MeXIyHapOJHBIA TECT BKIIOYAN 3aJlaHHsS, COJIEPKAHUE KOTOPBIX eIle
HE M3ydajioch yvaiumucs 8 kiaccoB. K HUM OTHOCWINCH, HampuMmep, 3afaHus Mo oOuien
OMOJOTMM, B YaCTHOCTH, BOIIPOCHI, CBA3aHHbIE C PA3MHOKEHHEM W HAcJEICTBEHHOCTBIO,
KOTOpbIE B POCCHICKOH IIKOJIE U3yUYatoTCsl TO3KE.

VYuuteiBas TO, YTO B OIpPENEICHUM COAEepX aHUs MexayHaponHoro Ttecra TIMSS
INPUHUMAIU ydacTHe sKciepTsl Oosee 50 cTpaH, U 0TOOpaHHOE Ul TECTUPOBAHMSI COJIEpKAHUE
BKJIIOUAeT Hauboyiee Ba)KHBIE IS OCBOEHUS BCEMHU LIKOJIBHHKAMM BOIIPOCHI €CTECTBO3HAHUSA,
IpeCTaBICHHbIE JUarpaMMbl MOKHO HMHTEPIPETUPOBATh MO CTENEHHM OTIUYUS COJACpKaHUSA
POCCHUICKHMX IPOrpaMM HavyaJbHOTO U OCHOBHOT'O 00pa3oBaHus OT coaepxkanus tectoB TIMSS.

AHanu3upysi COOTBETCTBHE POCCHHCKHMX IIporpaMMm cozaepxkanutro TectoB TIMSS,
CJIeIyeT OTMETUTb, YTO K MOMEHTY TECTUPOBAaHUS POCCUHCKHME IIKOJIBHUKU 8 Kjacca HUMENIu
BO3MOXHOCTbh OCBOUTh 3HAUUTEIHHO OONBLINI 00BEM yueOHOT0 MaTepraa Mo eCTeCTBO3HAHUIO,
4yeM ObLIO MPEACTABICHO B MEXyHAPOJHBIX TECTaX. DTO 03HAYAET, YTO HA OCHOBE PE3YJIbTaTOB
BbINOJIHEHMsI TecTOB TIMSS Henb3s nenath BBIBOABI O KAUECTBE OCBOEHUS LIKOJIBHBIX TPOrpPaMM
POCCHICKON MIKOJBI 10 €CTeCTBO3HAHUIO (reorpaduu, Omonoruu, GU3MKe U XUMHH). MOXKHO
TOBOPUTH JIMIIb 00 OCBOGHMH TOTO COJAEp)KaHUs O0Opa3oBaHMs, KOTOpPOE IPEJICTABICHO B
MeXyHapOoaHbIX TecTax uccaenoBanus TIMSS.

3. Buabl y4eOHO-MO3HABATEJHLHOH [1eATEILHOCTH, B IpoLecce KOTOPOH
OCYHIECTBJISIETCS OLEHKA y4eOHBIX JOCTHKECHUI

Kak yxe ormeuanocs, B uccinegopanuu TIMSS orieHka yueOHBIX JOCTHKCHHHN yUaluxcs
HalcJIcCHa HC TOJIbBKO Ha OICHKY OBJIAJACHUSA BBIACIICHHBIMHU 3JJICMCHTAMHU COACPIKAHHUA, HO H
BUJAMH Y4eOHO-TIO3HABATEILHOM JIEATEIBHOCTH, KOTOpPBIE JOJDKHBI IPOJIEMOHCTPUPOBATH
yJaluecs.

K 2007 romy aBTOpbl KOHILIENIMHA HUCCIEIOBAHHMS BHECIM HEKOTOPHIE KOPPEKTUBHI B
HCIIOJIb30BABIIHUECCA PAHCC BHUIbBI y‘ICGHO-HOBHaBaTCHBHOﬁ ACATCIIPHOCTH U BBIACIININ
Clenylomme obobuenHble Kame2opuu W A7 MaTeMaTUKW, U ISl €CTECTBO3HAHMS: 3HaHUe,
npumenenue u  paccyscoenus. OTMETHM, 4UYTO KATETOpUs «IUChMEHHAsT H  YyCTHas
MaTeMaTHuecKas pedb», KOTopas paHee paccMaTpuBajiach Kak OTACIbHBIN BU JEATEIBHOCTH 1O
MaTeMaTHKe, ObUIa MCKIIOYEHAa W3 JTOr0 CHHCKA, TaK KaK CUMUTAETCS, YTO BIAJICHUE €I0
NpPOSIBIISIETCS. B paMKaxX BCEX YMOMSHYTHIX BBIIIE BHAOB JeATenbHOCTH. KoHuenTyaiabHOe
MOHUMAaHUE, KOTOPOE TAKXKE paHee BBIACISUIOCh B OTACIbHYIO KaT€rOpvi0 B €CTECTBO3HAHMH,
OBLIIO MCKIIIOUYEHO, TaK KaK OHO BXOJUT MPAaKTHYECKH BO BCE BUJBI Y4eOHO-TIO3HABATEIHHOU
ACATCIIBHOCTH.

[lepBriii BuA AESATENBHOCTU — 3HaHUe — COKYCHPOBAaH Ha 3HAHWU (PAKTOB, NOHATUU U
pOIEAyp, KOTOPbIE JOJKEH 3HATh ydaluiics. B oTiiMume OT MPUBBIYHOTO Ui TpeOOBaHUM
POCCHUICKOMN MIKOJIBI TOJIBKO 3HaHUA (DaKTOB HA MEXKIyHAPOIHOM YPOBHE 3TOT BUJ I€ATEIHHOCTH
CBA3BIBAIOT C UCIIOJIB30BAHUCM CTAHAAPTHBIX aJITOPUTMOB U MCTOJ0B B CTAHAAPTHLIX CUTYaAlUAX
(Hampumep, CIOXHUTH JBe ApoOH, pa3AeNuTh YUCIO B 3aJlaHHOM OTHOILIEHUH, PEIIUTh
CTaHapTHOE JIMHEHHOE YPaBHEHHUE WM ONIUCATh NIPOLELYPY U3BECTHOIO OIbITA).

Bropoit Bun — npumenenue — chokycupoBaH Ha CIIOCOOHOCTH YYalllUXCsl MPUMEHSThH
HN3YUYCHHBIC MOHATHA IJId PCHICHUA 3a4a4 W MOJYYCHUS OTBCTA HA NOCTABJICHHBLIC BOIIPOCHI, B
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KOTOPBIX B OCHOBHOM IPHUXOJUTCS MMETh JIEJI0 JINOO CO 3HAKOMBIMH yYEOHBIMH CHUTYaLUSMHU,
1100 ¢ HECKOJIBKO U3MEHEHHBIMU CUTYALMSIMU.

Tperuii BuUJ AEATENBHOCTU — paccyxicoeHusi — SIBHO BBIXOJUT 3a PaMKH PELICHUS
CTaHJApPTHBIX 3aJa4 U CBA3aH C IPUMEHEHHMEM 3HAHUN B HE3HAKOMOW CHUTyalluH, C PEIICHHUEM
CJIOKHBIX 1 MHOT'OIIIArOBbIX 3a/1a4.

Hekoropyto uHpopmanuio o0 TpeOOBaHMAX  pa3padOTUMKOB  HMHCTPYyMEHTapus
MEXIyHapOJHOIO MCCIIEA0BaHUs K OBJAJCHUIO YKa3aHHBIMH BHJAMU y4eOHO-II03HABATEIbHON
NeSITeIbHOCTH MO OTHOIIEHHWIO K yYalIMMCs, HaXOJAIIMMCS Ha Ppa3HbIX CTYyNEHAX O00ydeHus,
MO3KHO MOJTYYUTbh, UCIIOJIb3YS JaHHbIE, IPEACTaBIEHHbIE B Tabmuuax 1-2.

OcHoBHOe BHUMaHME (65%-75%) Ha HauyalnbHOM M OCHOBHOM CTYINEHSAX 00y4eHUs MOYTH
B OJJMHAKOBOW CTENEHU YJIENsIeTCs OLIEHKE OBJIAJEHUS IByMsI 0a30BBIMHM BUJIAMH JESATEIBHOCTH.
Hebonbmoe pasnuuue, 04eBUIHO, OOBSICHAETCS Pa3IMuKMeM B BO3pacTe U ONbITE yyaluxcs 4-ro
u 8-ro kinaccoB. CrneayeT OTMETUTh, YTO U OLICHKE OBJAJEHUS CaMbIM BBICOKHM YPOBHEM
JEATEIIBHOCTH — PacCyKJIECHUEM — YIEJSAETCSl 3HaUYUTEIbHOE BHUMAHUE, HAYMHAs C HA4aJIbHOU
HIKOJIBL, — 25-35% BpeMeHU TECTUPOBAHHUS.

OxapakrepusyeM Oosee noJpoOHO coep)kKaHHe MPEICTABICHHBIX BUIOB JESTEIbHOCTH,
IPUHATOE AaBTOpPaMHM  paccMaTpuBAaeMOM  KOHLEMIUU OTAEIBbHO [0 MaTeMaThKe U
€CTECTBO3HAHUIO.

3.1. Oco0eHHOCTH Y4eOHO-IIO3HABATEJIbHOM AeSITeJIbHOCTH 10 MaTEeMAaTHKe

Kareropust «3nanue» BKIIOYaeT 3HAHHUE S3bIKA MATEMATHKH M MaTEMATUIECKUX (PAKTOB U
CBOHMCTB, KOTOpBIE COCTABISIOT OCHOBY MAaTEMaTHYECKOTO MbIIUICHHA. B03MOXHOCTH
IIKOJIbHHUKA HCIIOJIb30BaTh MAaTEMAaTUKy JUIS PEIICHHs 3a7ad WM MPOBEACHUS PaCCyKICHHUM
3aBUCHT OT €r0 3HAHHWS MaTeMaTHYeCKUX (aKTOB M MOHMMAaHHs MaTEeMaTHYECKUX MOHATHI. Uem
0O0JbIIIe COOTBETCTBYIOIIUX 3HAHUN MOXKET BOCIIPOM3BECTH YUEHHK, YeM IIHpE KPYT MOHATHH,
KOTOPBIMH OH BIIQJIeeT, TEM OOJbIIE €ro IOTEHIHAIbHAs BO3MOXKHOCTh CIIPABHTBCS C
Pa3IMYHBIMH POOIIEMaMH, TPEOYIOIIMMHU UCTIONb30BaHUS MATEMATHKH.

IIpoyedypvl — MaTeMaTH4eCKUe METOAbl M AJITOPUTMBI COCTABISIOT MOCTHK MEXKIY
0a30BbIMH 3HAHHUSMHU W WCIOJIH30BAHUEM MATEMAaTHKH IS PEIICHHS CTAaHAAPTHBIX MPoOIeMm,
0COOCHHO TeX, C KOTOPBIMU OOJBIIMHCTBO JIFO/ICH BCTPEUAIOTCS B CBOCH IMOBCEIHEBHOMN JKH3HH.
Ilo cyrn, cBOOOAHOE WCIONB30BAHME MPOLIEAYP CBOJUTCA K  BOCHPOM3BEICHUIO
TIOCJICZIOBATENIbHOCTH  JCHCTBUH W WX BBINOJHEHHWIO, HampuMmep, K 0e30mmO0YHOMY
BBIMTOJIHEHUIO ~ BBIYMCIUTEIBHBIX ~ MPOLEAYP WM  HCIIOJNB30BAaHUIO  COOTBETCTBYIOIINX
MHCTPYMEHTOB. Y4aluecs AOJDKHBI IMOHMMAaTh, YTO ONpPEAEICHHBIE MPOLEAYpPbl MOTYT OBITH
UCTIOJIB30BaHBI ISl PEIICHUS] HE TOJBKO HEKOTOPHIX KOHKPETHBIX IMPOOJIeM, a IEeNIoro Kiacca
npobeM.

3HaHWE TOHATUI TMO3BOJSET YYAIIUMCS YCTAaHABIMBATH CBSA3M MEXKAY OJIEMEHTaMHU
3HAHUW W TPUBOIUTH WX B CHCTEMY, BBIXOIUTH 3a IPEIeNIbl MMEIOIIUXCS Yy HUX 3HAHUM,
BBIHOCHTH CYXJICHUS O TIPAaBMIIBHOCTH MaTeMaTHYECKUX YTBEPIKICHUN U METOJIOB.

Buppl nedarensHOCTH, CBSA3aHHBIE C KaTEropuel «3HaHHe» BKIIOYAIOT: 80CHPOU368e0eHUe,
pacnosnasanue (udenmuguxayuro), 6bIYUCICHUS, U3GNeUeHUe UHGOpMayuU, UCNOIb308AHUE
UHCMPYMEHMO8, KIAcCUu@uKkayuio u ynopsa0odueanue mamemamuieckux oo6vekmog. OnucaHue
3THUX BHUJIOB JEATEIHHOCTH MPECTABICHO B TadIuIe 3.
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Taoanua 3
Onucanne ocoOeHHOCTEH ASSITETFHOCTH MO Tpynie «3HaHUE» M0 MaTEMAaTHKE

3HAHHUE

BocnpousBoautb BocnpousBoauTh ONpeneseHus, TEPMUHBI, CBOWCTBAa YHCEN,
reOMETpPUYECKHEe CBOICTBA M MaTeMaTHYECKHE COTJIAIICHUS
(mammpumep, a - b =ab; a+a+a=3a).

Pacno3naBartsp Pacrio3naBaTte MaTtemaTtuyeckue OOBEKTHI, (GOpPMBI, 4YHCIA H

(uaeHTH(PUUUpPOBATH) BbIpakeHHs. Pacrmo3HaBaTh MaTeMaTUYECKHM HOKBUBAJICHTHBIE

O00OBEKTHl (HAampUMEp, paBHbIE 3HAKOMbIE OOBIKHOBCHHBIC U
ACCATUYHBIC Ilp06I/I U TMPOLCHTHI; TOXJACCTBCHHO pPAaBHBIC
anreOpandeckre BhIPaXKECHUS; TIPOCThIE TEOMETPHUECKUE (PUTYPHI,
MMEIOLINE PA3JINYHYI0 OPUEHTAIHIO).

Beruucasarts BhImonHATe anroput™sl apupmMeTHIecKux aecTBuit (+, — ¢, ) U
X KOMOHMHAIMM C HaTypaJlbHbIMH YHUCJIaMU, OOBIKHOBEHHBIMHU U
JECATUYHBIMU JIpOOSIMM M 1enbIMU uyuciaamMu. OKpyIisTh 4yuciia
JUISl OLIEHKHU PE3yJIbTAaTOB BBIYMCICHUN U U3MEPEHUN. BBINMOIHATH
CTaHIAapTHbIE apupMeTHYecKHe M anreOpauyeckue IMpoLeaypbl
(Hampumep, pa3AeauTh YUCIIO B 3aJaHHOM OTHOILIEHUH, YBETUYUTh
WIM YMEHBIINTDH YHACIO HAa JAHHBIA NPOLEHT, PEIINTh YPaBHEHUE,
HATH 3HAYECHWE BBIPAKCHHSA, CAEIATh MOJCUETH MO (PopMysam,
YIPOCTUTh, PAa3lOXUTh Ha MHOXHTENH, PACKPBITh CKOOKH,
IPOJOJKUTD aNreOpanyecKue U YHMCIOBbIE BBIPAXKECHHUS).

N3Baexkaty nHpopmanuio | M3Bnekate wuHpopManuio u3 rpapukoB, TaOMULl U APYTUX
HMCTOYHUKOB; YUTATh NPOCTEHIINE MIKAJIbI U3MEPEHHUS.

Hcnoab3oBath Hcnonb30BaTh  M3MEpUTENbHbIE  MHCTPYMEHTHI  (Hampumep,
HHCTPYMEHTbI MPOBOJUTH TPSMBIE, CTPOUTH YIJIBl WINM (GUTYpPHI, HUMEIOIINE
OIIpEZICIICHHBIE CBOWCTBA, IMOJb30BAThCS JMHEUKOW M LIUPKYJIEM
JUIsL TIOCTPOEHUsS IEpHEHIUKYJIsIpa K CEepeauHe OTpe3Ka,
OUCCEKTPUCHI yTia, IIOCTPOCHHUS TPEYrOJIbHUKOB U
YEeTBIPEXYTOJIbHUKOB IO H3BECTHBIM 3JIEMEHTaM 3TuX (Quryp);
aZlcKBaTHO HCIIOJIb30BAaTh EOUHMIBI W3MEPEHMS; NPOBOIUTH
OLICHKY P€3YJIbTaTOB U3MEPECHUM.

Kaaccuduumposarts / KnaccuunmpoBars win rpynnupoBats 00beKThl, GUTypHl, YUCia
yHnopsiiouMBaTh U BBIP@XEHHS COIVIACHO OOIIMM JUIsi HUX CBOMCTBAaM; BBIHOCHUTD
BEPHbIE CYXJIEHHUS OTHOCHUTEIIBHO NPUHAIEKHOCTH OOBEKTa K
OIIpeICIEHHOMY KJIAcCy; YIOPSAA0YMBAaTh OOBEKTHI M YUCIIA IO UX
CBOWCTBAaM U IPU3HAKaAM.

Pazpabotunku nHcTpyMeHTapus B uccienosanuu TIMSS ormeuarot, uTo pemieHue 3aaad
ABJIIETCS. OCHOBHOM LIEJIbIO U CPEICTBOM H3YUYEHMSI MaTEMATUKH, IIO9TOMY CIIOCOOHOCTh peliaTh
3aaud U MOJJIEpKUBAIOIINE ee YMEHUs (Hampumep, BbIOMpaTh, NPeACTaBIsATh, MOJACINPOBATh)
SBHO OTHOCATCSI K OOJIACTH MpUMEHEeHUA 3HaHull U noHAmuuno2o annapama. OT ydaluxcs
TaKxke TpeOyeTcs NMPUMEHATh 3HAaHHE MaTeMaTH4YecKHX (DakToB, yMEHHMH M MpOLEAyp, a TaKxKe
NOHMMAaHHE CYyTH MaTeMaTHYeCKUX MOHSTUN Ul CO3JaHMs Pa3iIndHbIX (OpPM MpEeICTaBIICHUS
TpeOyeMbIX OOBEKTOB M pellleHus 3aaay. Pa3paboTumky KOHLEMIUM HMCCIEIOBAHUS CUUTAIOT,
4TO  npeocmagieHue  Mamemamuyeckux  Uuoet,  paccylicOeHuli  cocmaeisaem  OCHOBY
Mamemamuyecko20 MblWNEHUs U KOMMYHUKAMUGBHbIX YMEHUN, a CNOCOOHOCMb c030a8amb
adexkeammule hopmuvl npedcmasienuss obecneyusaem yCneutHocms 8 Mamemamuxe.

Cutyanuu, npeasaraeMble B 3ajadax, JOJDKHBI OBITh 3HAUUTENBHO ONKE K
CTaHJapTHBIM, YEM CUTyalluH, IpeularaeMble B 00JIaCTH 3HAHUM — «pacCyKJIeHUs». DT 3a7auu
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JOJDKHBI OBITH OJNIM3KM K y4YeOHBIM 3a7jadaM, HCIIOJIb3yeMBIM Ha YPOKax sl OpraHW3aIluH
NPaKTHKH B TPHUMEHEHUH H3yYaeMbIX METOJOB WJIHM TEXHHKH. B pOCCHICKOW ILIKOJE TakKue
3aJja4i NPUHATO HA3bIBATh 00SM3aTENbHBIMU. DTH 33aJa4d JOJDKHBI Pa3IMYaThCs 1O CIOKHOCTH,
HO OBITh 3HAKOMBI yYamlMMCs, YTOObI OHH MOTJIM OCYIIECTBUTH BHIOOD M TNPHUMEHHUTH Ha
NPaKTUKE OJJMH U3 NU3BECTHBIX UM METOJIOB PEIICHHUS.

[To cBoemy xapakTepy 3TH 3aJadd MOTYT OBITH CBSI3aHBI C HEKOTOPOW pealbHON
KU3HEHHOW CHUTyanueld Wiau OBITh YHCTO MAaTeMaTHYeCKHUMH, YYEOHBIMH, CBSI3aHHBIMH,
HarpuMep, TOJNBKO C anreOpandecKMMHU  BBIPDAKCHUSMH, (YHKUUSMH, ypaBHEHUSIMHU,
TeOMETPUYECKUMHU (UTYpaMH, CTATUCTHYCCKHUMH JAaHHBIMH. [loaToMy pemieHue 3amau Tpedyer
BBITIOJTHEHUSI HE TOJIBKO TAKOW JESTEIFHOCTH, KaK IPUMEHEHUE C aKIIEHTOM Ha peleHue doiee
3HAKOMBIX U CTAaHJAPTHBIX 3314, HO M PacCyKICHHH.

OTMeTuM, YTO MO YPOBHIO CJIOKHOCTH CTaHAAPTHBIE 3a/layM CYILECTBEHHO MpOLIE IO
CpPaBHEHHMIO C HECTAaHJAPTHBIMH 3a/ladaMd, KOTOpbIE B JaHHOM HCCJICIOBAHUU OTHECEHBI K
TaKOMYy BUIY JEATEIbHOCTH, KaK paccyxcoenusi (00bsicHeHus). T.e. B 3aBUCHUMOCTH OT
CJIO)KHOCTH TIPEUIOKEHHOW CHUTYyallud, a Takke HEOOXOAMMOCTH HCIIONB30BaTh HM3BECTHBIM,
CTaHJApTHBI METOJ WIM pa3pabdoTaTh HOBBIH METON PEUICHUs 3TH 3aJa4d CUUTAIOTCS JHOO
CTaHJApTHBIMHU, TUOO HECTAaHIAPTHBIMHU, M 10 BHUIY TPOBEPSEMOMN JEATEIHHOCTH MX OTHOCST
100 K «IPUMEHEHHIO», JTN00 K «MaTeMaTHUECKUM PACCYKICHUIM.

Bunsl nesrenbHOCTH, CBSI3aHHBIE C KaTETOPUEH «IPUMEHEHHE» BKIIOUYAIOT: 8b100D,
npedcmasienue, MoOeIUPoOsarue, GbINOJHEHUe VKA3AHUU, peuleHue CmaHoapmuObix 3a0ad.
Ornrcanue 3TUX BUOB ESITEIBHOCTH MPEACTABICHO B Ta0wuile 4.

Taoauua 4
Onucanne ocoO0eHHOCTEH AedaTenbHOCTH 1o Tpynne «[IpuMenenue» mo maremMaTuke

IHPUMEHEHME

BuiOupaTth Br16upaTh NpoyKTUBHBIA METOJ UM CTPATETHIO PEIICHUs 3a7a4d B
TOM CJIy4ae, KOrja MOXHO 0’KMJaTh, YTO YYallMMCSl TOW Mapajuiean
KJIACCOB, JJIs1 KOTOPBIX COCTABJIAETCS 3aJaHUE, U3BECTEH aJITOPUTM
WIA METOJA pelleHus. BplOuparh COOTBETCTBYIOLIUI alrOpUTM,
dbopMyJly WK €IMHULIBI U3MEPEHUS.

IIpencraBasith [lpencraBnsaTh  MaTeMaTH4YecKyl0  HMH(OpManuil0 U JaHHBIE,
UCIOJIB3YSl Pa3lIMYHblEe MOJENU: AMArpaMMbl, TaOIMIIbI, CXEMbI WU
rpaduKy, CO3/aBaTh OKBUBAIECHTHBbIE (OpPMBI  IpeACTaBICHUS
MaTEeMaTHYeCKOro oOBbEKTa WJIM OTHOIIEHHUS (Hampumep, Ha OCHOBE
3allUCH  HEKOTOpoil (QyHKIMM B BUAE YypaBHEHMs 3amucarhb
YOOPSAOYEHHbIE Mapbl 4YHCEN, KOTOpPbIE ONMCHIBAIOT JIAHHYIO

GYHKIHIO).

MoaennpoBats Co3naBaTh COOTBETCTBYIOLIYIO MOJENb (ypaBHEHHE, IUarpammy,
rpaduK) AJIst pelIeHus CTAaHJAPTHOM 3a1a4un

BbINOJIHATH CnenoBate M BBINOJHATH ~ HEKOTOPYIO  IOCIIEIOBAaTEIbHOCTh

MaTeMaTHYECKUX yKa3aHWH (HarpuMep, HHCTPYKLUIO, KOTOPOH HAJ0
CJIEIOBATh, YTOOBI TOCTPOUTH HYKHYIO (PUTYDPY)

Pemath crangapTHble | Pemats cTanmapTHble 3amaun (HampuMep, 3aadd, MOI0OHbBIE TeM, C
3aJa4u KOTOPBIMH, BEpPOSITHO, BCTPEUYAJIUCh Yydalluecs, s KOTOPBIX
pa3pabaThIBaIOTCS MEXKYHAPOIHBIC TECTHI), HCIOIH30BAaTh CBOHCTBA
reoMeTpuyeckux Quryp ans peuienus 3anad. CpaBHUTH U BBIOpaTh
COOTBETCTBYIOIYIO (DOpPMY TPEICTABICHUS JaHHBIX (I ydanmxces 8
Kjlacca) W UCHOJb30BaTh JlaHHbIE, MPEJCTaBICHHbIE B (Qopme
TaOJIMIBI, JAMArpaMMBbI, CXeMbl, rpaduka, Ha KapTe UIsl peIIeHUs
CTaHJapTHBIX 33434
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Mamemamuueckue  paccysxcoenuss — BKIIOYAIOT — CHOCOOHOCT K JIOTMYECKOMY,
CHUCTEMATHYECKOMY MbIIUIEHUI0. K MaTeMaTH4eCKUM pacCyKIEHUSAM OTHOCAT MHTYUTHUBHBIE U
UHAYKTUBHBIE pacCyXJIeHHUs, Oa3upyloIlMecs Ha pPacCMOTPEHUH IOCJIENI0BAaTENIbHOCTEH U
3aBHCUMOCTEH, KOTOpble MOTYT OBITh HCHOJb30BAaHBI JAJIS pElICHHs HECTaHAApPTHBIX 3ajad.
HecranmapTHpiMM cuMTarOTCS 3aa4¥ YUCTO MATEMATHYECKUE WIH CBS3aHHBIE C PEaJbHBIMU
CUTyallMsIMH, C KOTOPBIMH, CKOpEe BCEro, HE BCTpEYaIMCh ydaliuecs B mpolecce o0yueHHs.
3anaun, TpeOyroIMe NPOBEACHUS PACcCy X ACHUN, MOTYT pa3ndaTrbcs MeXay coO0Oi HOBHU3HOM
IpelaraéMol  CUTyalluH, CIOXXHOCTBIO  BONPOCAa, KOJMYECTBOM  ILIArOB  PEILEHUS,
HEOOXOMMOCThIO HHTEIPUPOBATh 3HAHUA W3 Pa3IMYHbIX pa3fesioB MaTeMaTuku. g perieHus
9THX 3aJa4 TpeOyeTcsl MO3HaBATENbHAs JeSITeIbHOCTh 00Jiee BEICOKOTO YPOBHS MO CPAaBHEHHUIO C
HEOOXOUMOMN ISl pellieHusl CTaHAApTHBIX 3a1ad. Kak mpaBuio, TpeOyercs nepeHoc 3HaHUIl B
HOBYIO CHUTYalUIO, Ja)K€ €CIM CaMH 3HAaHUSA U yMEHUS, HY)KHBbIC IUISl UX PEIICHUS, U3YUYECHBI
YYaIIAMHUCS.

IIpoBenenue paccyXIE€HUH BKJIIOYAET PA3NIMUYHBIE BHUIBI ACATEIBHOCTH, KAXKIBIA N3
KOTOPBIX SIBJISIETCS 3HAYUMBIM pPE3yJbTaTOM OOyuY€HHs M CIIOCOOCTBYET pa3BUTHIO Ooiiee
0000IIeHHOrO0  CTHMJS  MblIUIeHus. Hampumep, pacCyXaeHus BKJIIOYAIOT CIIOCOOHOCTh
HaOM0aTh, JENaTh BbIBOJABI, BBIBOJWUTH JIOTUYECKUE  CJEJICTBUS, OCHOBAHHBIE Ha
NPENONI0KEHUAX U MPAaBUIIaX, U OOBACHATH PE3yJIbTaThI.

Onucanuve BUIOB AESITEIBHOCTH, KOTOPYIO pa3paOOTUYMKHU CBSI3bIBAIOT C MPOBEACHUEM
paccy’KIeHUH, IpeICTaBIeHO B TadnuLe 5.

Taoauna 5

Onucanue 0cOOEHHOCTEH 1eATENILHOCTH 10 rpynmne «PaccyxaeHus» 1o MareMaTuke

PACCYXIAEHUSA

BoiaBuraTh runotesbl, | Jlenats COOTBETCTBYIOIIUE MIPEOJIOKEHUS npu
aeJaThb UCCIIEOBAaHUM  HEKOTOPOM  MOCIEAOBATEIbHOCTH,  IIPH
NPeAnoJI0KeHHUs], 00CYyXJIeHUM HEKOTOpPOW HJIeH, NPHU CO3JaHUU MOJEIH, NpHU
NPOTHO3bI UCCIIEIOBAHUM HEKOTOpPOro Habopa JaHHBIX; OINpEeneisTh
BO3MOXHBIH pe3ynbTar (4mcino, BHIA QUTYPEl W T.II.)
BBINOJIHEHHUS] HEKOTOPOT'0 JIEHCTBUS WM HKCIEPUMEHTA /10 €T0
OCYILIECTBIICHUSI.

AHaJIM3UPOBATH OnpenensTb U ONUCBHIBATH WM MCIIOJIB30BaTh 3aBHCHUMOCTb
MEXIy TIEepEeMEHHbIMH WIM OOBEKTaMU B  HEKOTOPOM
MaTEMaTHYECKON CHUTYallMd; HCIIOJIb30BaTh MPOMOPIHOHATb-
HbIC 3aBHCHMMOCTH (4 Kiacc); pa30uBaTh Ha 4YacTd
reOMEeTPUUYECKYI0 GUTYpPY, YTOOBI YIPOCTUTH PEIICHHUE 33]a4H;
n300pa3uTh  pa3BEepPTKy  HE3HAKOMOM  MPOCTPAHCTBEHHOM
Gburypsl; NpeACTaBIATh PE3yJIbTaT PA3IUYHBIX TpaHChHOpMaLIUi
NPOCTPAHCTBEHHBIX  (UTyp; CpaBHMBaTh MW  NOJOMPATh
pasiuuHble (OpPMBI MPEACTABICHUS OJHUX U TEX K€ JaHHBIX
(4-p1ii KJIAcC); AenaTh 3HAYMMbIE BBIBOJBI HAa OCHOBE JaHHOM
uH(bOopMaInu.

O060o0marp Pacivpsate o0mactb, B KOTOPOM MOTYT HPUMEHSATHCS
pe3yJabTaThl MaTeMaTHYECKUX Pa3MBIIUIEHUH U pelieHHs
3a7a4, TOCPEACTBOM (DOPMYIHMPOBKH pE3yJIbTaToB B Oojee
o0mux TepmuHax. Hanpumep, npeanaraercs 3agada, B KOTOpOn
naHa nocnenosarensHocth 1, 4, 7, 10 um  TpeOyertcs
MaTeMaTUYECKHU OMUCATh 3aBUCUMOCTh MEKIY KaXJIbIM YJICHOM
N0CJIEI0BATENBHOCTH U CIEAYIOIIUM 33 HUM YICHOM.

CunTe3npoBatn/ KomOuHupoBars/coueTatb pa3indHble METOABI IS MOTYUYEHHUs
00beANHATH pe3yJIbTaTOB U KOMOMHHMPOBATh PE3yJbTaThl I IOTYYEHUS
JaJIbHEHIINX pe3yJIbTaToB (Hampumep, 00BbETUHUTD
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pe3ysbTaThl, IOJYYEHHBbIE C TOMOIIBIO JBYX Pa3IMYHBIX
rpaduKkoB). YCTaHaBIMBATH CBA3M MEXKAY pPa3IUUYHBIMU
AJIEMEHTaMU 3HAHUN U COOTBETCTBYIOLIUMH IPECTaBICHUIMY;

YCTaHaBJIMNBATb CX0ACTBO MCKIAY CBA3aHHBIMHA
MAaTCMATUYCCKUMH UACAMU.
O00CHOBBIBATDH OO0OCHOBBIBaTh CIIpaBCJIMBOCTDb WM  HCCIIPABCAJIMBOCTDH

HEKOTOPOI'0 yTBEPKICHHMsI, CCBUIASICh HA MAaTeMAaTHYECKHE
pe3yapTaTel WJIM CBOMCTBA; IPUBOJUTH MAaTEMAaTHYECKHUE
apryMEHTBl WJIM COOTBETCTBYIOIIYI0 HH(POPMAIUIO, YTOOBI
JI0Ka3aTh WIHA OIIPOBEPTHYTh YTBEPKIACHUE.

Pemarn Pemrats 3aga4u, 4YUCTO MATCMaTH4YCCKHEC WM CBA3aHHBIC C
HECTAaHAAPTHLIC pcaIbHBIMU JKNU3HCHHBIMHA CUTyallusIMHU, C KOTOPBIMHA
3agavau ydamuecs, y4aCTBYIOIIUME B TCCTHUPOBAHHHU, CKOPEC BCETO, HE

UMENM  JleNa; TPUMEHATb MAaTeMaTUYeCKUE METOAbl B
HE3HAKOMOM HJIM CIIOKHOW cuTyauuu. Mcnons30BaTk CBOKCTBA
reoMeTpHuecKuX (GUryp i pelieHus 3aaay.

Heo6x01uMo OTMETUTh, YTO OTHECEHUE 3aJJaHUs K TOMY WJIM HHOMY BUJY AEATEIbHOCTU
CYLIECTBEHHO 3aBHUCHT OT COJEpXaHMUA Kypca MaTeMaTHKH W TpeOOBaHMH K MOJATOTOBKE
yUaIuxcsl.

3.2. Oco0ennocTn Y4eOHO-M03HABATEJIbHOM NeATEJLHOCTH no
€CTeCTBO3HAHHUIO

Kak yxe oTmeuanoch, BCe MpOBEpsE€Mble YMEHHUS M BHIbI y4eOHO-IIO3HABATEIBHOMN
JESTENIbBHOCTH B paMKax €CTECTBEHHOHay4HOH yacTu TectoB TIMSS Obuin paszneneHsl Ha Tpu
0O0JIbIIINE TPYTIIHL:

— 3HaHMA — (PaKTUUYEeCKHEe 3HAHUS (3HAHHE (DAaKTOB U MPOIIETYP);

— IpUMeHeHHne (BKIII0Yasi HCTIOIb30BaHKE TIOHITHIA ),

— pacCyXICHHUS — YCTaHOBJICHUE MPUYMHHO-CIICJICTBEHHBIX CBS3€H M aHanu3 (BKIIIOYast
OIICHKY U pelIeHue mpooem).

Pacnpenenenue 3ananuii €cTeCTBEHHOHAYYHOM 4acTy TecTa JuIsl yyaumuxcs 4 u 8 KiiaccoB
M0 OI[EHMBAEMBIM YMEHHSIM U BUIaM y4eOHO-I103HABATEIbHOMN AESITETbHOCTH OBLJIO MPUBEACHO B
Tabnuie 2. AHAIU3 TaHHBIX, TPEJCTABICHHBIX B TAOIUIlE 2, TOKA3bIBACT, YTO Jake /Ui 4 Kiacca
3alaHdsl HAa TPOBEPKY OCBOCHMS 3HAHWW COCTAaBJSIOT MEHEE IOJOBUHBI OT BCEX 3aJaHUU
€CTeCTBEHHOHAYYHOU yacTH TecTta. JlocraTouHo Ooiblnas 4acTh 3aJaHMid KaK AJs yJalmxcs 8,
TaK M I y4Jaluxcs 4 KJIacCoB HalleJIeHa Ha MPOBEPKY NOHUMAaHUS U UCIIOJIb30BaHNS OCHOBHBIX
MOHSTHN, 3aKOHOB U TPHHIIUIIOB €CTECTBO3HAHUS TPU PEUICHUH 3a/1ad, OOBSICHEHUU SIBICHUN
NPpUPO/IbI, IPOBENCHUHU HcciienoBanui. Okono 20% 3amanuii u Ui ydammxcs 8 kiacca, U it
yyamuxcs 4 Kjacca OLICHMBAIOT YMEHHUs YCTaHABIWBATH NMPUUYMHHO-CIIEICTBEHHBIE CBS3U NPU
aHalM3e SBJICHUM NPUPOIBI, IJIAHUPOBAaTh W MPOBOJAUTH HCCIEIOBAHUS, (OPMYIUPOBATH
TUIIOTE3bl, JeNlaTh MPEINOJIOKEHUs, pellaTh HeCTaHJapTHble 3afaud. Jlus cpaBHEHHS: B
POCCHUICKOH TIKOJIE MPHU pa3pabOoTKe TECTOB ISl POBEPKH 00IIe00pa30BaTEIHLHON MOATOTOBKH
y4Yanmxcs MPakTUYeCKH BCET/Ia OIICHKE 3HAHUH yJaluxcs ynensercs 0obiine BHuMaHus (bonee
MTOJIOBUHBI TTPOBEPOYHOM pabOTHI).

3amanus Ha 3HAHMAL (3HaHue ¢pakmoe u npoyedyp) TPeOOBAIM OT YyUaIIUXCS
socnpousgecmu no namamuy (HaKTUYECKUE 3HAHMSI O €CTECTBEHHOHAYYHBIX (DaKTax, CBA3SX,
npoleccax U MOHATUAX; MEPEUUCISITh XapaKTEPUCTUKU MM CBOMCTBA OTAEJIbHBIX OPraHU3MOB,
MaTepuaioB  wium  mpoueccoB. Ot yyamumxcs — TpeboBaJioch  JaTh  ONpEJeNIeHHe
€CTECTBEHHOHAYYHbIM TMOHATHUSIM, y3HAaBaThb M HCIOJIb30BaTh €CTECTBEHHOHAYYHBIE TEPMMHbI
(cmoBapb), CHMBOJIBI, COKpAIICHMS, €AUHHUIIBI H3MEPEHHS U IIKaJIbl B COOTBETCTBYIOLIEM
KOHTEKCTE.
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OnHu 10KHBI OBUTH noscHAMb (TIOAKPEIUIATH) 3HAHUS O €CTECTBEHHOHAYUYHBIX (haKTax,
CBS35X, IMpolleccaXx M MOHATHSIX COOTBETCTBYIOUIMMH MPUMEpPAMH; MPUBOAUTH IPUMEPHI,
WUIIOCTPUPYIOIIME 3HAaHWE M IOHMMAaHHE OCHOBHBIX MOHATHH. OmNHChIBaTh OPraHU3MBL,
dusznyeckue Marepualbl U €CTECTBEHHOHAYYHBIE MPOIECCHI, T.€. JIEMOHCTPUPOBATH 3HAHUE
CBOMCTB, CTPYKTYpbl, (YHKIHWA W CBs3eid. JleMOHCTpHUpOBaTh 3HAHHS 00 WCIIOJE30BAHUN
000pyA0BaHuUs, MAaTEPUAIOB, PA3IUYHBIX CPEACTB, U3MEPUTENBHBIX IPUOOPOB U IIKAJL.

Omnwucanue BUIIOB JIESTEIFHOCTH, KOTOPYIO Pa3padOTUYHUKH CBS3BIBAIOT C JEMOHCTpAIHen
3HAHUI M0 €CTECTBO3HAHUIO, MPEACTABICHO B TabnuIie 6.

Taoauua 6

Onucanne oco0eHHOCTEN ASSITENFHOCTHU O Ipymie «3HaHUE» M0 eCTECTBO3HAHUIO

3HAHUE

Bocnpou3BoauTh Mo maMATH, BocnpousBonuTh 3HaHUS O €CTECTBEHHOHAYYHBIX

y3HaBaTh dakTax, CBA3X, MPOIeccax U MOHATUAX; MEPEUUCIISATH
XapaKTEPUCTUKU W CBOMCTBA OTJIETTbHBIX
OpPraHU3MOB, MaTEPHAIIOB MU IIPOIECCOB

OnpeneasTs JlaBaTh ompenenaeHus €eCTECTBEHHOHAYYHBIX MOHSATHUH,
y3HaBaTh W  HCIOJb30BAaTh E€CTECTBEHHOHAYYHBIE
TEPMHHBI (CIIOBApb), CAMBOJIIBI, COKPAILEHUS, €TUHUIIBI
W3MEPEHHUSI U IIKAJIBI B COOTBETCTBYIOIIEM KOHTEKCTE

IIpuBoaAUTHL MPUMeEPBI [TosicHsITh (MOOKPEIUIATH) 3HAHUSI O €CTECTBEHHOHAYY-
HBIX (akTax, CBS3AX, IHpoIeccax W MOHITHIX
COOTBETCTBYIOIIUMHU pUMepaMu; MIPUBOIUTH
NpUMEPBI, WUITIOCTPUPYIOIINE 3HAHME W TOHHUMAHHE
OCHOBHBIX TTOHSITUI

OnuceiBaTh OnuceiBaTh OpraHU3Mbl, (hU3HUECKUE MaTepuaibl U
€CTECTBEHHOHAYYHbIE MPOLIECCHI, T.C.
JEMOHCTPUPOBATh 3HAHHME CBOMCTB, CTPYKTYPBHI,
byHKUMHT U cBsA3EH

JleMmoHCTPUPOBATH 3HAHUS 00 JleMoHCTpHpOBaTh  3HaHUSA 00  HCIIOJIB30BAHHUU

HCMO0JIb30BAHNU NPUOOPOB U 000pyZOBaHUs, MaTEpUajoB, pPA3IUYHBIX CPEJCTB,

MaTepHaJIOB, METOJ0B H MPOLEAYP | M3MEPUTEIHHBIX NPUOOPOB U IIKAT

[Ipn BhIMOTHEHUM 3aJaHUIl Ha MPUMEHEHHWe, BKJII0Yas KOHIENTyalbHOE NMOHUMaHUE U
UCIIONB30BAaHUE TIOHATUH, ydYalluecs MOJDKHBI OB Mpueooums npumepvl, Onpeoeiiamsv uiu
ONUCHIBAMb CXOOHblE Yepmbl UMW pasiuyus MEXIY TPYNIaMHd OpPraHU3MOB, MaTEpUajoB MU
MPOLIECCOB; CPABHUBAMb, NPOMUBONOCMABIAMY, KIACCUPUUUPOSAMb UTU YCMAHABIUBAMb
HNOPSAZOK WJIM IOCIIEOBATEIbHOCTh OTAEIbHBIX OOBEKTOB, MaTEpUaOB, OPraHM3MOB WU
MIPOLIECCOB HA OCHOBE UX XapaKTEPUCTUK U CBOKCTB.

Bonbmioe BHUMaHue pa3paboTUMKaMU OTBOAUTCS pabome ¢ paziuyHvimu mooenamu. OT
ydaimxcs TpeOyeTcs Mpu BhIMOJIHEHUH 3a/1aHui UCTIOJIB30BaTh AMArpaMMBbl, PUCYHKH, MOJIEIH C
LENbI0 TPOJIEMOHCTPUPOBATh MOHUMAHUE €CTECTBEHHOHAYYHBIX IOHATHM, CTPYKTYp, CBS3EH,
MIPOLIECCOB, OMOIOTUYECKUX WU (PU3UUECKUX CUCTEM WJIU IUKJIOB (HallpUMep, MUIIEBbIX LIETIeH,
IIEKTPUYECKUX LIENEH, KpyroBOpOTa BOJbI B IPUPOJIE, COJTHEUHON CUCTEMBI, CTPYKTYpPbI aTOMA).

[Ipu omeHke yMeHMIl NPUMEHSTh 3HAHUS BbLAENSETCS OJOK 3aJaHuil, B KOTOPBIX
ydamiuecs: JOJDKHBI ObUIM C6A3b16amb 3HAHUSA BBIICICHHBIX OHOJOIMYECKHMX M (U3UUECKUX
NOHATUA ¢  HAONIOJAaeMbIMM  WMJIM  NIPEANOJaraéMbIMH  CBOMCTBAMH,  IOBEACHUEM,
UCTIOJIb30BaHUEM OOBEKTOB, OPTaHU3MOB MJIM MAaTEPHAJIOB.
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VYyamuecss JOJDKHBI OBUTH HAXOOUMb U NPUMEHAMb UHGOPMAYUIO, UHMEPRPEMUpOo8ams
CBA3aHHYI0O C €CTECTBEHHOHAYYHBIMH TMOHATHSAMH WIM TPUHIUIAMH  WHGOPMAIIHIO,
MIPEJICTABJIICHHYIO B BUJIE TEKCTA, TAOJIUI] WIIN TPadUKOB.

B mpouecce pewenus xauecmeeHHvIX unU KOIUHECMBEHHBIX 3a0ay HA NpAMoe
npuMeHenue NoHAMuUL OT yYalIuXCsi TPEOOBAIOCH ONPEIEINIATh WIH HCIIOIB30BaTh 3aBUCHMOCTH,
CBSI3H, YPaBHEHUS WIH (POPMYJIBL.

OcHOBHOU OJIOK 33aJjaHWIl B TaHHOW TpyIie ObUT HANIPABIICH HA 0ObsCHeHUs. YJaluecs
JOJKHBI OBLITU OOBSCHATH HAOINIOIaeMbIe B MPOLIECCE HKCIIEPUMEHTa WU B MPUPOIE SBICHHUS,
JEMOHCTPHUPOBATh TOHUMAHWE TTOHITHH, IPUHIIAIIOB, 3aKOHOB WJIM TEOPHH, JIEKAIINX B OCHOBE
JTHUX SIBJICHUM.

Cnenyer 0co0O0 BBIIEIUTH MPOOJIEMY OIIEHKH CIIOCOOHOCTH pelarh 3axadu. B
MEXIYHAPOAHBIX HCCIEMOBAHUSAX pa3NUYaOT pelleHHe 3aJad MO0 BHAAM JeSTEIbHOCTH,
KOTOPYIO HEOOXOAMMO MPOJEMOHCTPUPOBATH NPH WX PEIICHUH: PEIICHUE 3HAKOMBIX WIH
CTaHJApPTHHIX (TUMHYHBIX) 3a/lad U pelIeHHe HECTaHJIApTHBIX 3ajad. PellleHue cTaHgapTHBIX
3a/1a4, B KOTOPBIX TpeOyeTCs MPUMEHHUTh N3BECTHBIC 3HAHUS, aJITOPUTMBI 1 METO/IbI, OTHECEHBI K
onoky «lIpumeHeHmne», a pelleHHe HeCTaHAAPTHBIX 3a]ady, B KOTOPBIX TpeOyeTcs B HOBOM
CUTyalluu pa3paboTaTh HOBBIM METOJ| PEIICHUS HAa OCHOBE HW3BECTHBIX, OTHECEHO K OJIOKY
«Paccyxnenus».

Onucanvie BUIOB ACITCILHOCTH, KOTOPYIO Pa3paOOTYMKU CBS3BIBAIOT C JIEMOHCTpAIIHCH
YMEHHS PUMEHSThH 3HAHUS U alITOPUTMBI U POLIETYPHhI, IPEeICTaBIeHO B Tabmuie 7.

Taoauma 7
Ornucanme ocoOeHHOCTEH AeSITeNFHOCTH 10 rpytie «[IpuMeHeHne» 0 eCTECTBO3SHAHUIO

INPUMEHEHHME

CpaBHUBATBD, OnpenensTb WIM ONUCHIBATH CXOJHBIE YEPTHl WIH
NPOTHBONOCTABJIATH, pa3ianursg MEeXIy IpylnrnaMu OpraHu3MoOB, MaTepUaOB WK
KJIaccupuIUpoBaTh OpOIeCCOB;  pas3inyarh,  KilaccuuuupoBaTb  WIH

YCTaHABIMBAaTh  MOPSAOK  WIM  IOCIEA0BaTEIbHOCTh
OTJENBHBIX OOBEKTOB, MAaTepUANIOB, OPraHU3MOB WIH
IIPOLIECCOB Ha OCHOBE UX XapaKTEPUCTHK U CBOWCTB

Hcnouabs3oBath MoaeIn Hcnonb3oBaTth auarpaMmbl, PUCYHKH, MOJEIU C LEJbIO
IIPOJIEMOHCTPUPOBATH IMOHUMAHNUE ECTECTBEHHOHAYYHBIX
MOHSITUN, CTPYKTYp, CBsi3ed, MPOIECCOB, OMOIOTHMUECKUX
Wi (QU3MYECKHX CUCTEeM WM [HKIOB (Hampumep,
MULIEBbIX LENeH, 3JIEKTPUYECKUX Lener, KpyroBopora
BOJIbI B IPUPOJIE, COTHEYHOU CUCTEMBI, CTPYKTYpBI aTOMa)

Cesa3bIBaTh, COOTHOCUTH Cesi3pIBaTh 3HAHUS BBIICJICHHBIX OWOJIOTMYECKUX U
GuU3HYECKUX  TOHATHH ¢ HAONIOMaeMbIMH  WJIU
MpeAnoJaracMbIMH CBOMCTBaMH, MTOBEJICHUEM,
HCIIOJIb30BaHUEM OOBEKTOB, OPTAaHM3MOB WJIU MaTEPHAJIOB
HNuTepnpernpoBath WNuTtepnpeTrpoBaTh CBSI3aHHYIO C €CTECTBEHHOHAYYHBIMH
uHdopmanuo MOHATUSMHU W MPUHIUIIAMHA uH(pOopMaIuIo,
MIPEJICTABICHHYIO B BUJIE TEKCTA, TAOIUI] WK TpadUKOB
HaxoauTs pemenust Omnpenensats WIM HCIONb30BAaTh 3aBUCHUMOCTH, CBS3H,

ypaBHEHHUS WM (OPMYIBI JUIS PEHICHUS KadeCTBEHHBIX
WM KOJIMYECTBEHHBIX 33/lad Ha MpPSIMOE NPUMEHEHHUE
HOHATHUI

O0LACHATH OO0BsicHATH HAOIIOJaeMBIE B MPOIIECCE IKCIIEPUMEHTA WU
B IpHUPOIE ABJICHUS, OEMOHCTPUPOBATH IIOHUMAHUE
MOHATHI, MPUHIIMIIOB, 3aKOHOB WJIM TEOPHUH, JICKAIIUX B
OCHOBE 3THX SBJICHUI
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3a mocneAHHE TOABI BO BCEX MEXKIYHAPOAHBIX CpPAaBHUTEIBHBIX HCCIEIOBAHUIX
YBEIIMYUBACTCS JIOJIsI 3aJJaHUK Ha OLEHKY TaK Ha3bIBAEMBIX «yMEHHUI BbIcOKOro mopsiaka» (high
order skills), W3MEHSIOTCA aKIEHTHI MEXIy MPOCTHIM BOCHPOU3BEICHHWEM 3HAHMA M HX
MIPUMCHCHUEM B PA3JIMYHBIX CUTYAIUIX.

B 3amanusx Ha paccy:aeHusi (YCmaHo8leHue NPUYUHHO-CIe0CMBEHHbIX Ccea3ell U
aHanu3) OT Y4YAIIUXCS TPEOYETCS HA OCHOB8e NPOBEOEHHO20 AHAIU3a TPOOJIEMBI C IEIBIO
OTIpefieNieHUs] COOTBETCTBYIOIIUX CBSI3€H, MOHITHA W 3TallOB peuieHus npodiemvl; HAXOIUTh
penieHue mpoOIeMBbl U JaBATh 00bACHEHUSL CHOCODA PeUleHUs..

Bonpiioe BHUMaHuE OTBOIUTCS 0000WeHUIO U UHMESPUPOBAHUIO 3HAHUL U3 PASTUYHBIX
obracmell  ecmecmeO3HAHUA, MamemMamukuy u opyeux obaacmeil 3HaHuU. YdamAMCS
npeyiaraeTcsl pemarb MnpoOiaemMbl, TPeOYIOIUE pPAcCMOTPEHUS PA3NIUYHBIX (DAKTOB WIIH
COOTBETCTBYIOIIUX TOHITHH W3 PA3IMYHBIX PA3ACIOB ECTCCTBO3HAHHS, JIEMOHCTPUPOBATH
MOHMMaHHE OOOOIIEHHBIX ECTECTBEHHOHAYYHBIX TOHSITHA M TMOAXOJOB; HCIOIB30BaTh
MaTEeMaTHYECKUE TTOHSITHS ¥ METOJIBI TP PEIICHUN €CTECTBCHHOHAYYHBIX TPOOJIEM.

Oyenka osnadeHuss Memooamu HAyYyHO20 NO3HAHUS SBISAETCS OJHUM W3 Ba)KHEUIINX
HANPABJICHUN JMArHOCTUKH YYCOHBIX JOCTHKeHHMUA. OHa BKITIOYACT CIEAYIONIUE OCHOBHBIC
TPYNIbl YMEHUN:

- ¢opmyruposamev  6onpocvl, Ha KOTOPbIE MOXXHO OTBETHUTH B  TIpoOIecce
€CTECTBEHHOHAYYHOTO  HCCIEOBAaHUSA, HUCIONB3YysSd  €CTECTBEHHOHAy4YHble TOHATUS U
WH(POPMAITUIO, TIOJYYECHHYI0 HAa OCHOBE HAONIOJACHHUN W JIMYHOTO OIBITA; HopMyauposams
eunome3swvl sl TIPOBEPKU B IKCIEPUMEHTE, WCIONB3Ysl SKCIEpUMEHTANbHbBIC JaHHBIC; JENaTh
MIPEIITOJIOKECHUS O BO3MOXHBIX H3MCHCHHSIX B OMOJIOTHYCCKHX WM (PU3HUECKUX OOBEKTAX WIIN
CHCTEMAX;

- NIAHUPOBAMD uccnre0o8anus B COOTBETCTBUU c [TOCTABJIEHHBIMU
€CTECTBEHHOHAYYHBIMH BOIIPOCAMHU WJIM TUIIOTE3aMH; OMHCHIBATH M BBISIBIATH XapaKTEPUCTUKU
MPAaBUJILHO CIUIAHUPOBAHHOTO HCCIIECIOBAHUS C YYETOM H3MEPSEMBbIX U KOHTPOIUPYEMBIX
MEePEMEHHBIX, TMPUYUHHO-CJICACTBEHHBIX CBS3€H, MPUHUMATh PEUICHUS 00 HM3MEPEHHUSIX WU
nporeaypax, KOTOPbIE JOKHBI ObITh UCIIOJIB30BAHEI B MPOIIECCE MPOBEICHUS UCCIICIOBAHNUS;

- Odenamb 8b1800bl HA OCHOBE NOJYYEHHbIX OAHHbIX, & UMEHHO, ONPEICIATh U OMHUCHIBAThH
TEHJCHIIMY B JaHHBIX, HHTEPIIOIUPOBATH M IKCTPANOIUPOBATH HA OCHOBE UMEIOIINXCS JaHHBIX
nin WHPOPMAIMH; JIeJaTh COOTBETCTBYIOIIME BBIBOJBI B CBSI3M C IMOJHATBIMH IMPOOJIEMaMH,
JEMOHCTPHUPYS TOHMMaHWE EeCTECTBCHHOHAYUYHBIX MOHSITHIA, JIEMOHCTPUPOBATH MOHMMAHUE
MIPUYUH U CIEICTBUI MIPU PACCMOTPEHUH SIBICHUI.

- denamv 0bwUe 8b1800bI U OYESHUBAMD UX, BbIX005 30 Npedeibl OAHHO20 IKCHEPUMEHMA
WIM €ro YCJIOBHH, HCIOJIb30BaTh IIOJYYEHHBIC BBIBOJABI B HOBBIX CHUTYyaIlUsAX; IOIy4YaTh
00001eHHBIe (HOPMYITBI, BRIpaKaomue GU3MIECKUE CBS3H,

- OYyeHueamv aibMeEPHAMUBbL U NPOSHOZUPOBAMb NOCAEOCMEUs. PacCMaTpuBaTh M
B3BEIIMBATH MPEUMYIIECTBA U HEJJOCTATKU B MPOIIECCE MPUHITUS PEIICHUH 00 aTbTepHATUBHBIX
mpolieccax, MaTepruaiax Wil UCTOYHUKAX; pacCMaTpUBaTh €CTECTBEHHOHAYYHBIC U COIIMAIbHBIC
(dakTopbl B TPOIECCE OLEHKH BO3JCUCTBUS WU TOCIECACTBUN HCIIOJIB30BAHUS JTOCTHKEHUN
€CTECTBO3HAHMS M TEXHOJOTMH B OHWOJOTHMYECKMX W (U3MYECKUX CHCTEMax; OIICHUBATh
aNbTePHATHBHBIC OOBSICHCHHS WM CTPAaTEerMH pELIEHUS MpoOJeM; OICHUBATH pPE3yJbTaThl
WCCJICIOBAHMI C TOYKU 3PSHUSI IOCTATOYHOCTH JAHHBIX, TIOJITBEPKAAIONTUX BBIBOIBI;

- NPUBOOUMb OOKA3AMENbCMBA U ap2yMeHmbl, JOKA3bIBaTh MPABUILHOCTh OOBSICHEHUN H
pemieHuss mpoOJieM, WCIOb3YysSl OUYEBHJIHBIC TOATBEP)KICHHS; TMPUBOAUTH APTYMEHTHI IS
MOJTBEPKJICHUST OOOCHOBAHHOCTH PEIICHUS MPOOJIeM, SKCIIEPUMEHTAIbHBIX BBIBOJIOB WU
HAy4HBIX O0BSICHEHUH.

K manHOMY OJIOKY Tak:Ke€ OTHOCHUTCS pelieHue HeCMaHOapmHubulx 3a0a.

Onucanue BUIOB NIEATEILHOCTH, KOTOPYIO pa3pabOTUUKHU CBS3BIBAIOT C JIEMOHCTpPAIUEH
YMEHHUH paccykIaTh, PEICTaBICHO B TadmuIe 8.
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Taoauua 8

Omnucanue ocoOeHHOCTEN ACATCIIBHOCTH I10 I'PYIIIC ((PaCCY)I()IeHI/IH» 110 €CTCCTBO3HAHHNIO

PACCYXIAEHUSA

AHaJIM3UPOBATh, pelIaTh
npoodJieMbl

AHanu3upoBaTh OpOOJIEMBI C  LEJIbI0  ONpeAeNeHUs
COOTBETCTBYIOILIUX CBS3€H, MOHATUH M ITANOB PEIICHUS
npoOJieMbl; HAXOOUTh pELIEHHUE MpoOJeMbl U JaBaTh
00BsicHEHHE crioco0a peleHusl.

0O0600maTh, HHTETPHPOBATH

Pemars pooIeMBl, Tpebyromue paccMOTpeHUs
pa3iauyYHbIX (DAaKTOB WM COOTBETCTBYIOLIUX IOHSATHH W3
pa3IMYHBIX Pa3lElOB €CTECTBO3HAHUSA, NEMOHCTPUPOBATH
MOHMMaHHe OOOOIICHHBIX €CTECTBEHHOHAYYHBIX MOHITHN
U TOJXOJOB; HCIOJb30BaTh MAaTEMATUYECKUE TOHATUSA U
METOBI PH PEIICHUH €CTECTBEHHOHAYYHBIX MPOOIIeM

@DopMyJMpPOBATH THIOTE3bI,
AeJ1aTh NMPeanoJi0KeHUs

dopMyIHpOBaTH BOMPOCHL, HA KOTOPHIE MOKHO OTBETUTH B
nporecce €CTECTBEHHOHAYYHOTO UCCIIe0BaHUS,
UCTIONB3YS €CTECTBEHHOHAYYHBIC TIOHSTHS u
MHPOPMALIMIO, TONYYEHHYI0O Ha OCHOBE HAONIONEHUH W
JUYHOTO OMBITa; (OPMYIUPOBATH TUIIOTE3bI I TPOBEPKU
B 9KCIIEPUMEHTE, UCIIOJIb3YS SIKCIICPUMEHTAJIbHbBIE TAHHBIC;
JenaTh MPEANoJIOKEHUS O BO3MOXKHBIX H3MEHEHHUSAX B
OMOJIOTHYECKUX WM (PU3HUYECKUX O0BEKTaX WIH CUCTEMAX

IIpoexTHpoBaTh, IIIAHUPOBATH

[InanupoBaTh  HMCCIENOBaHHS B COOTBETCTBUM  C
[IOCTaBJICHHBIMU E€CTCCTBEHHOHAYYHBIMU BOIIPOCAMHU WU
TMIIOTE€3aMU; OIMUCBHIBATh M BBIABIIATH XapaKTEPUCTUKHU
[IPaBUJIBHO CIUIAHUPOBAHHOIO HCCIECNOBAHUSA C YYETOM
U3MEPSIEMBIX u KOHTPOJINPYEMBIX IIEPEMEHHBIX,
NPUYMHHO-CJIEICTBEHHBIX CBA3EH, IPUHUMATh peIIeHus 00
U3MEPEHUSIX WM NpPOLEaAypax, KOTOpble IOJKHBI OBbITh
HCIIOJIB30BAHbI B IIPOLIECCE NIPOBEACHUS UCCICA0BAHNS

(I)OpMy.]'I]/IpOBaTI) BbIBOAbI

OmnpenensaTb W ONUCHIBaTh TEHACHIMM B JaHHBIX,
WHTEPIIOIUPOBATh M  AKCTPANOJHUPOBATH HAa  OCHOBE
UMEIONUXCA  JaHHBIX Wi uHOpMalnuu;  AenaTh
COOTBETCTBYIOIIME BBIBOJBI B CBA3M C MOJHATBIMH
npodiieMamu, JEMOHCTPUPYS IMIOHUMAaHUe
€CTECTBEHHOHAYYHBIX TTIOHSTHH; JIEMOHCTPHUPOBATH
MMOHUMAHWE NPUYMH M CJIEACTBUU MpPU PaCCMOTPEHUHU
SIBIICHUH

0o0o00mIaTH

Jenate oOmue BBIBOABI M OLCHWBATh MX, BBIXOAA 3a
npefensl  JaHHOTO JKCIEPHUMEHTa WIM €ro yCIOBHH,
HCTIONIb30BaTh MOyYEHHBIE BBHIBOIBI B HOBBIX CHUTYalusX;
nonydate  00oOmIeHHble  (OpMYyJBI,  BBIpaKaIOIIUE
(du3HYeCcKue CBI3U

OueHuBaTh

PaccmarpuBarh M B3BEIIMBATH  INpPEUMYIIECTBA U
HEJOCTaTKM B TMPOLIECCE TMPUHATHS  pEemIeHud 00
aNbTEPHATUBHBIX nporeccax, Marepuainax WU
HMCTOYHMKAX; paccMaTpUBaTh €CTECTBEHHOHAy4YHbIE U
couuangbHble (DaKTOpbl B NIpOIECCe OLEHKU BO3JCHCTBHS
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U MOCJIEACTBUH HUCIOJIb30BAHUS JOCTHIKECHUH
€CTECTBO3HAHUA M TEXHOJIOTMH B OHOJOTMYECKHX U
(U3MYECKUX CHUCTEMax; OIEHUBATh AJIbTECPHATHUBHBIC
00BSICHEHUS WIIN CTPATETHH PEIICHUS MPOOIeM; OlIEHUBATh
pe3yJIbTaThI HCCJICIOBAaHUMN C TOYKHU 3peHUs
JIOCTATOYHOCTH JIaHHBIX, IOATBEP>KIAIOIINX BBIBOJIBI

Jloka3piBaTh MNPAaBWIBHOCTh OOBSCHEHUH U PEIICHUS
npoOJjieM,  HUCIMOJIb3yS  OYEBHAHBIC  TMOATBEPXKICHMUS;
NPUBOJIUTH apryMEHTBI ISt HOATBEPIKACHHS
000CHOBAaHHOCTH PEIICHUS MPOOJIeM, IKCIIEPUMEHTAITBHBIX
BBIBOJIOB WJIM HAyYHBIX OOBSICHEHUI

I[OKaElI)IBaTI) NMpaBUJIbHOCTD

Kak moka3piBaeT ananmus, B wucciaenoBanun TIMSS 3amanus ¢ BBIOOpOM OTBeTa B
OCHOBHOM HCIIOJNB3YIOTCSI ISl OLIEHKHM OCBOCHHSI 3HaHUM, B TO BpeMsi KaK [Jsi OLICHKHU
c(OpMUPOBAHHOCTH YMEHUN U y4eOHO-TI03HABATEIbHON JIEATEIBHOCTH 00Jiee BHICOKOTO YPOBHS
M0 KATETOPHUH «PACCYKICHHUS» UCTIOIB3YIOTCS 3a/IaHUsI CO CBOOOIHBIM KPATKUM M Pa3BEPHYTHIM
OTBETOM, IMpPHYEM OLIEHKE HMEHHO 3THUX yMEHHH yJenseTcss 3HayuTelbHOe BHHUMaHUE, 4TO
MOYKHO POHJUTIOCTPUPOBATH, UCIIOJB3YS TaHHBIE, TPUBEICHHbIE B Tabmumax 9-10.

AHanu3 CTPYKTYphl U COAECpPKaHUS €CTeCTBEHHOHAay4yHOM yactu TectoB TIMSS B 2007
roJy B CpPaBHEHHMU C MpeablAylIMMH 3TanmaMu ucciaenoanud (1995, 1999 u 2003 ronos)
MO3BOJINJ BBISIBUTD Psi/i U3MEHEHUU.

HexoTtopble U3 HUX MOKHO MPOAEMOHCTPHPOBATH C OMOLIbIO Tabmuil 9 u 10, B KOTOPBIX
MPEJCTABICHO PACHpPEACIICHUE 3aJaHuid €CTECTBEHHOHay4yHOW yactu Tecta TIMSS mo tumy
3aganuid B 1995, 1999, 2003 u 2007 romax (mnsa 4 kmacca — Toybko st 2003 u 2007 romaoB).
Amnanu3 TabJIMIl NOKa3bIBAET, UTO:

— YBEJIUYHIIOCH 001IIee YHUCIIO 3aJaHuil;

— yBEIMYMIIACh JOJs 3aJaHUM CO CBOOOJHBIM OTBETOM; HA HX BBIIIOJHEHUE CTaJo
OTBOJAUTHCS OKOJIO 50% BpeMeHH.

Ta6anna 9
Pacrnipenenenue 3ananuii ecrectBeHHOHay4yHOU yactu Tecta TIMSS
JUIs yJaluxcs 8 KJ1accoB

Ton IIpoueHT 3ananuii ¢ [TpouenT 3aganuii co | OO6miee YUCIo
HCCIICJOBAHU BEIOOPOM OTBETA CBOOOIHBIM OTBETOM 3aJaHIH
1995 75% 25% 135
1999 71% 29% 146
2003 58% 42% 189
2007 50% 50% 212
Taoauna 10

Pacrnipenenenuie 3ananuii ecrectBeHHOHay4HOU yactu Tecta TIMSS
U1 yyaruxcs 4 Ki1accoB

Ton IIpoueHT 3ananuii ¢ [TpouenT 3amganuii co | OO6miee YUCIo
HCCIICJOBAHUS BEIOOPOM OTBETA CBOOOIHBIM OTBETOM 3aJaHIH

2003 60% 40% 152

2007 53% 47% 174
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4. Tlogxoa K OLEHKe JIMYHOCTHBIX KAa4YeCcTB y4yalluxcsi, (pOpMHpyeMbIX Ha
YPOKax MaTeMATHKHU U €CTECTBO3HAHUS

CornacHo KOHIIETILMM HCCIEIOBAHUS COCTaB Y4YEOHBIX IOCTM)KEHUI ydaluxcs He
OTPaHUYMBAETCS MPEIMETHBIMM 3HAHUSAMH M YMEHUSAMH, a TaKkKe BUAAMU Y4yeOHO-
IIO3HABATEIILHON JEATEIIBHOCTU. B KayecTBe TpEeThel COCTABIIAIONIEH BKIIIOYAIOTCS JIMYHOCTHBIE
KayecTBa YYAlllUXCS: IIOJOKUTENBHOE OTHOIICHHE K IpeAMETy, «MaTeMaTUYeCKHH U
€CTECTBEHHOHAYUHBIM CKJIaJ yMa», HAJIWYUE KOTOPbIX, KaK I10Ka3bIBAlOT pPE3YJIbTaThl
UCCIIEI0BaHMsl, CIOCOOCTBYET YCHEIIHOCTH JOCTH)KEHUH ydaluxcsl.

[IpencraBnenne o TpeOOBaHUAX K JIMYHOCTHBIM pe3yjbTaTaM OOYYEHHUs I03BOJISIOT
COCTaBUTbh BOIPOCHI, BKIIFOUEHHBIE B AHKETHI JUIsl yUallluXcsl U yuurene. Bormpockl aHkeTsl ams
yyalluxcsl, HalpaBJICHHbIE HAa BBIABICHHE HEOOXOAMMOW MH(popMalnuu, ObUIM pa3paboTaHbI C
YYETOM COBPEMEHHOW KOHIENINHU «3(P(EKTUBHOTO YUEHHKA», KOTOpask HAllIa MOATBEPKICHUE
B IpakTuke 00ydeHus. CoryiiacHO 3TOH KOHLENIMH «3(PPEKTUBHBIM YUYEHUKOM) CUMTAETCS TOT,
y KOTO XOpOIllasi MOTHUBAIHSI, YBEPEHHOCTh B CBOMX CHOCOOHOCTSX, A(PQPEKTHBHBIE IMOAXOIBI K
M3YYECHHIO NPEAMETA, CO3HATEIBHOE PEryJIMpoBaHUE 3TOro mpouecca. CUUTAETCsl TOCTATOYHO
BEPOSATHBIM, UYTO TaKUE y4YallUeCs MOCJe OKOHYAHUS LIKOJIbI OyIyT MPOAOKATh YUUTHCS BCIO
AKH3Hb, a 3TO YMEHHE C KaKIbIM IOZIOM IpHOOpeTaeT Bce Oobliee 3HaU€HHE B COBPEMEHHOM
OBICTPO U3MEHSIOLLEMCS] MUPE.

Bonpocsl aHkeTsl OblIIM HalpaBJICHbI Ha MOJyYeHUE HHQPOPMALMU O YEThIpEX CTOpPOHaX
JMYHOCTH YYallUXCsl, CBA3AHHBIX C U3YYEHHEM MaTEMaTHKU M €CTECTBO3HAHUS:

— MOTHBalMs (MHTEpeC K MaTeMaTHKe M €CTECTBO3HAHHIO, BaXHOCTb UX H3y4YEHUS,
yI0BOJIbCTBUE TPU M3YyUYEHUH, MO3BOJISIET JIM U3YUYEHHUE 3TUX IMPEAMETOB JIOCTUraTh
1esiel, KOTOpbIe CTaBUT YUEHHUK, U JIp.);

— YBEpEHHOCTb B cebe (YBEpEHHOCTh B CBOMX CIIOCOOHOCTSX K MAaTeMaTUKE H
€CTECTBO3HAHUIO M BO3MOXKHOCTH MPEONOJIETh BO3HHUKAIOIIME MpU OOydeHUH
TPYZHOCTH U JIp.);

—  «CTpaTerum» B M3YUYCHHUHU MpeAMeTa (CTapaeTcs JIM YYeHUK B OCHOBHOM 3allOMHHATh
HOBBIM MaTepuaj WIH CBA3aTb €r0 C TE€M, YTO OH H3ydaJl paHee, CAMOKOHTpPOJIb B
nporecce U3yueHus peaMera u Jip.);

— OMOIMOHAJIBHBIE (PaKTOPHI (HACKOJIBKO YYCHUK BOJHYETCS TPU M3YUYCHUH TIPEIMETa,
YyBCTBO TPEBOXKHOCTH, OECIIOMOIITHOCTH U T.II.).

OTBeThl yualuxcs Ha COOTBETCTBYIOLIME BOIPOCHI AHKETHI IO3BOJSIOT KOCBEHHBIM
00pa30M OLIEHUTh, HACKOJIBKO OHM YBEPEHBI B CBOMX BO3MOXKHOCTSIX B MU3YYEHUU MAaTEeMaTUKU U
€CTECTBO3HAHUS, HACKOJBKO 3Ta YBEPEHHOCTb CBsi3aHA C pe3yJbTaTaMHM UX AESITEIBbHOCTU NpU
BBINIOJJTHEHUM MAaTEMAaTUYECKUX M €CTECTBEHHOHAYYHBIX 3ajaHuil. Kpome Toro, Hackoiapko Ta
WIA WHAs CTENeHb OOJaJaHWs TEMH WM HWHBIMA KOMOWHAIMAMHU BBIJCICHHBIX KadeCTB
ornpeenser BbIOOp 3(h(HEeKTUBHBIX CTPATErnid B U3yUYECHUH MaTEMaTHKU U €CTECTBO3HAHMUS.

[IpencraBnenne o TpeOOBaHMIX K OOMIETPEAMETHBIM yYMEHHUSM MO3BOJSIOT COCTaBHTH
BONPOCHl AHKETHI, pa3pabOTaHHbIE i KOCBEHHOW OLIEHKM JOCTH)KEHUS OJHOTO U3 TaKuX
TpeOOBaHUI — YMEHHS peIIaTh PA3IUIHbIC MPOOIEMBI, UCIIONB3YS ISl 3TOTO MATEMaTHYECKHE U
€CTECTBECHHOHAyuyHble 3HaHMsA. [l0 MHEHMIO OpraHm3aTopoB HCCIENOBAHMSA, I Pa3BUTHUSA
JAHHOTO YMEHMsI YUYWTeNsl JOJDKHBl OpPraHM30BbIBaTh HA YPOKE BBINOJIHEHUE YYalllUMHUCS
OIIPECICHHBIX BUAOB JCSATEIBHOCTH, KOTOPBIE SBISIOTCS COCTABHBIMHM YacCTSMHU 3TOTO YMEHUS.
B kauecTBe moOKa3zaTeneld, XapaKTEPU3YIOUIMX HWHTEHCUBHOCTb IIPOBEIEHUS YUYUTEISIMU
noJOOHON paboThl, MCIOIB30BAIIOCH BPEMsI, KOTOPOE, COTJIACHO MHEHHIO YYalIUXCs, YUHUTels
OTBOJIAT HA CJIEAYIOLINE BUJIbI IEATEIBHOCTH Ha YPOKaX €CTECTBEHHOHAYYHBIX NIPEAMETOB!

— 00BsCHEHHE yyYalluMCs BbICKa3aHHOW UM HJIEH,

— IpEJCTaBICHHUE 3aBHUCHUMOCTH MEXAY Ppa3JIMYHbIMU BEJIMYMHAMH B BHUJE (PYHKIMH

WM yPABHEHHUS,

— UHTepIpeTalnys JaHHbIX, IPEICTaBICHHBIX B pa3InyHON GopMme (Tabiul, Juarpamw,

cxeM, rpauKoB),
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— pelleHue HECTaHJapTHBIX 3aJa4, KOTOPbIE HE UMEIOT OYEBUAHOIO CIIOC00A PEIICHUS.

JUis TmonyyeHHs [EepEeYMClIeHHOM Bbllle HWH(POpPMALMM B aHKETy JJs ydalluxcs
BKJIIOYAJIMCh COOTBETCTBYIOIINE BOIIPOCHI.

Oco6o o0paraercss BHUMaHUE Ha BBISABICHHE OBJIAZICHUS YYallUMHUCS CIOCOOaMu
NO3HAHUS, HampuMep, yMeHHeM YyuHuTbcsa. MHbopmamus o0 3Tom 00meyd4eOHOM yMEHHH
coOMpaeTcss C MOMOILIBIO BKJIIOUYEHUS B aHKEThl I YYalIMXCS BOIPOCOB, BBIICHSIOIIUX
CTpareruu o0y4eHHs, KOTOPble OHU UCHOJb3YIOT NPU U3yUYEHUU MATEMAaTUKU U €TECTBO3HAHUS.
Kpome Toro, B TecThl BKIIOYAIOTCS KOMIUICKCHBIE 3aJaHMs, IO3BOJIAIONIME 3a(UKCHPOBATH
YMEHHE y4allerocsi B MHTEPAKTUBHOM pEeXHME yCBauBaTh HOBBIM METOJ Mo3HaHus. B Hauane
TAKOro 3aJaHusi cooOmaercs HoBas HHGOpMalMs WIM HOBBI C€IMOCOO MO3HAHMA, 3aTEM
IpeIaraloTcs BOIPOCHI, MPU BBINOJHEHUU KOTOPBIX Yy4allUiics JODKEH IOKas3aTh, YTO OH
CaMOCTOSITENIbHO OBJaJIeJl HOBBIM CIIOCOOOM IMO3HAHUS U MOKET HCIIOJIb30BaTh €r0 TBOPYECKU
IS TIOSTy4yeHns 0oJiee 00IMX 3aKOHOMEPHOCTEH N3y4aeMoro MpoLecca WK SBICHUS.

Hwxe mnpuBeneHbl HpuMepbl BONPOCOB, HANpaBIECHHBIX Ha BBIIBICHHE HEKOTOPBIX
JUYHOCTHBIX KA4yeCTB Y4YalllUXCSl: MHTEpeca K MpPeaMeTy, MOTHBAMM K €ro M3Y4YeHUIO U
camooleHKU. Tak Kak OOJIBIIMHCTBO BOIIPOCOB M 110 MaTeMaTHKe, M 10 €CTECTBO3HAHUIO UMEIOT
IPAKTUYECKHU OOIIYI0 CTPYKTYpPY U COJAEp’KaHUE, TO MO OJHUM MO3HULMSIM IMPUBEIECHBI BOIPOCHI,
UMEIOIME OTHOLIEHWE K MaTeMaTHKe, a MO JAPYTMM — K OTAEIbHBIM €CTECTBEHHOHAYYHBIM
peaMeTam.

1) Omnowenue k mamemamuxe (Ankema 0ns yyawuxcs 8 knacca).

Hackoabko0 Bbl coriiacHbI MJIM He COTJIACHBI €O CJIeTYIOIMMU BHICKA3bIBAHUSIMH 00
H3YYEeHHH MATeMATUKHU?

(Ommemvme 00HY K1emKY 6 Kanicoou cmpoxke.)
[lonnocmvio  Crkopee  Ckopee ne  Ilonnocmoio
Cco2laceH cocnacen Cco2laceH He co2llldCceH
a) 51 0OBIYHO XOPOIIO yUyCh II0 MATEMATHKE O, O, O, Oy

0) MHe xouercs, 4TOOBI B IIKOJIE OBLIO
00JIbIlIe YPOKOB MATEMATHUKH 0, O, O, Oy

B) Kak 51 HU cTaparoch, MaTeMaTHKA aeTCs
MHC prHHee, YeM MHOI'UM MOUM
O/THOKJIACCHHUKAM O, O, O, Oy

F) H3yquI/Ie MaTEeMaTuKu JOCTABJISIET MHE
YI0BOJBCTBHE O, O, O, Oy

1) MHoraa, Kkorjaa st ¢ caMoro Haydajia He
MMOHUMAIO HOBYIO TEMY IO MaTeMaTHKe, S

3HAK0, YTO HE MTOMMY €€ HUKOI'1a 0, O, O, Oy
e) B MaTemaTuke 51 He CuIICH O, O, Cls C,
) MaTeMaTHKa J1aeTcs MHE JIETKO O, O, Cls C,
3) MareMartyka — CKy4HbIi IpeMeT O, , 13 L4
1) MHe HpaBHUTCS MaTeMaTHKa O, , 13 L4
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Momusayus k oo6yuenuro gusuxe (Ankema ons yuawuxcsa 8 knacca)

Hacko,1bKk0 BbI COTrIacHbI WIIK He COTJIACHBI €O CJIeYIOIUMH BbICKA3LIBAHUAMU 00

2) H3y4eHuu Gu3uKu?

(Ommemovme 00HY KIemKYy 8 KaxcOou cmpoxe.)

[lonnocmovio  Cropee  Ckopee ne  Ilonnocmbio
cocnace”  CO2NACeH  CO2NAceH  He CO2NaceH

a) S nymato, 9to H3ydeHHE bu3uKu 1, O, [, O,
MIPUTOJUTCSA MHE B MOEHU KU3HU

6) MHe HyxHa (pU3MKa A U3YUCHUS 1, 1, O, O,
JPYTHX IIKOJBHBIX MPEIMETOB

B) MHe Hy»HO XOpOIIIO YYUThCA MO (PUBHKE, 1, O, [, O,
YTOOBI MOCTYIIUTH B BY3

r) MHE HY>KHO XOpOILIO YUYUTHCS 1O PU3mKe,
YTOOBI IOJYYUTh PadOTy, KOTOPYIO MHE 0, O, O, O,
X04UeTCA

5. OneHka BbINOJIHEHHS 3aJaHUN 10 MaTeMAaTHKE U eCTeCTBO3HAHUIO

NupopmMaTuBHOCT U OOBEKTHBHOCTh OLIEHKHM YYEOHBIX JIOCTHXKEHHUH Yydaluxcs
CYILIECTBEHHO 3aBHCHUT OT MpOLEAypbl OLEHKM BBIOJIHEHUs 3afaHuil. B wuccinenoBanun
UCTIONIb3YIOTCSL TPU THIIA 3aJlaHUM: C BBIOOPOM OTBETa, C KPAaTKUM OTBETOM U C Pa3BEpPHYTHIM
orBeToM. [103TOMY 3HaUMTENbHBIE YCUIIUS HAIPABISAIOTCSA HA CO3JJaHHE PYKOBOJICTBA IO OLIEHKE,
KOTOpO€ BKJIIOYAET YETKO OINpPEesICHHbIE PEKOMEHIAIMM K BBICTABJIECHUIO OLIEHOYHBIX OailioB.
OTU pYyKOBOJCTBA pa3palaThIBalOTCS Ul 3KCHEPTOB IO IPOBEPKE BBIIOJHEHUS 3alaHuil ¢
KpPaTKUM U pa3BEpPHYThIM OTBETaMH.

5.1. O0mue moaxoabl K OlleHKE BBINMOJHEHUS 3aaHUi

BrimonHenue 3anaHuil ¢ BBIOOPOM OTBETAa M HEKOTOPBIX 3aJJaHUN C KPAaTKUM OTBETOM
NOJJJAeTCSl aBTOMAaTU3UPOBAHHOM NIpOBEpKe U oOleHke. [lpu STOM HEBEpHBIE OTBETHI,
IpeUIO’KEHHbIE pa3pabOoTYMKaMH K 33JaHUSIM C BBIOOPOM OTBETa, COCTABISIOTCS TaKUM
00pa3oMm, 4TO MO3BOJIAIOT IUAarHOCTUPOBATh HEKOTOPHIE XapaKTEPHbIE OMNOKY ydaluxcs. Yuer
Han0oJiee 4acTO BCTPEUAIOIIMXCSI HEBEPHBIX OTBETOB, KOTOpBIE ydallMecs NAl0T Ha 3aJaHus ¢
KPaTKMM OTBETOM, TAaKK€ TIO3BOJSIET OTCIEOUTh HEKOTOPHIE XapaKTepHbIE OMIMOKH
TECTUPYEMBIX IIKOJIBbHUKOB.

B Tex ciyuasix, korja 3aJjaHusl ¢ KpaTKUM OTBETOM HE MOJJAIOTCSl aBTOMAaTU3UPOBAaHHOM
IPOBEPKE WM MPEIACTABISAET OCOOBIH MHTEPEC BBISIBUTH XapaKTepHbIE HEIOUYEeThbl MOATrOTOBKU
yyammxcs, Uil 9KCIEPTOB pa3padaThiBAalOTCS CIELMAIbHbIE PEKOMEHAAIMHU IO OLEHKE
BBIMOJIHEHHSI 3TUX 3a/aHUll, KOTOpbIE BKIIOYAIOT IEpeYeHb IPEANoaraeMbIX XapaKTEepHbIX
OIMOOK yyamuxcs. 3ajadeil 3KCHepToB sBIsSETCS (PUKCHUPOBAHUE BBIIEICHHBIX OLIMOOK MpHU
npoBepke paboT yuamuxcsa. Hioke npuBeseHo Takoe 3a/laHHe U PEKOMEHJIAIMU 0 OLIEHKE ero
BBITIOJTHEHHUS.
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3amanue 1 (maTematuka, 4 kiacc, 1 6amn).

Tpu mulcauu 6unemos na Gymoéonvusili mamy npoHymeposanvt om 1 0o 3000. 3pumenu, y
KOMOpbIX HOMmep Ounema 3axawyusaemcsi va 112, nomyuarom npus. 3anuwiu Homepa 6cex
NPU308bIX OUTIEMO8.

Kox | OTrBer 3aganune: M031016

BepHblii oTBeT

10 | 112,1112,2112

HeBepHblii oTBeT

70 | 112, 1112, 2112, Ho yka3aHsl enie U HEBEPHbIE HOMEpPaA

71 | OnuH win ABa HOMEpa yKa3aHbl BEPHO U HE NIPUBEIECHBI HEBEPHBbIE HOMEpA

79 | dpyroii HeBepHBI OTBET (BKIIIOYAsl OTBET: 3aUE€PKHYTHIN, CTEPTHIH, Hepa300pUnBBIA
WM HE CBSA3aHHBIN C YCIOBUEM 3aJ]aui, CIIy4aiHbIE 3aIIHCH).

3aiaHue NpomnyueHo

99 | Het HUKaKUX 3aIMceil WX CIEO0B 3aITicel

[ToBeimenno WHOOPMATUBHOCTH JWMATHOCTUKHM YYEOHBIX JIOCTMDKCHHUN — yYaITUXCS
CrocoOCTBYeT (PUKCUPOBAHHWE HE TOJIBKO BEPHBIX M HEBEPHBIX OTBETOB, HO U OTCYTCTBHE
Kakoro-au0o OTBeTa Ha 3a/JaHue (3aJJaHue MPOMYIIECHO). DTOT MOKA3aTeIb BHITOJIHCHUS 3a/IaHUs
UCIIONB3YETCSl B TOM CiIydae, KOTJa YYEHHK HE OCTaBWJI HUKAKHX CBUAETEIHCTB TOTO, YTO OH
MBITAJICS BBITIONHATH 3TO 3aJlaHUE, HO TIPUCTYIIA K BBITOJHEHUIO TTOCJIEYIOMUX 3a1anuid. Eciu
Ha BCE TMOCJEeAYIONINe 3aJaHNs YUYalluics He PUBET HUKAKOTO OTBETA, T.€. HE OCTABHI HUKAKHX
CJIEZIOB, TO OTBET HA 3TO 33JaHUE U BCE TOCIEAYIONINE GUKCUPYETCS KaK «HE MPUCTYHAI». ITO
MOJKET OBITh, HAIIPUMEp, TOT/a, KOTJla yyalleMycsi He XBaTHJIO BPEMEHH Ha BBITTOJHEHUE ITHX
3anaHuii. Pa3BeneHue OTCYTCTBHSI OTBETa Ha JIBE KAaTETOPUU: «3aJlaHUE MPOIYIICHO» U «HE
MpUCTyNa» MO3BOJSET 00Jee TOYHO AUArHOCTUPOBATh MOATOTOBKY YdYalllerocs, Tak Kak, €cliv
OH MPOMYCTWJI 33JlaHHE, TO, CKOpEE BCEro, HE 3Haj, KaK €ro BBINOJHUTH. [lo3TomMy B cxeme
aHaIM3a TPEANHCHIBACTCS NPU HAIMYUU JIIOOBIX CJEI0B, IOKAa3bIBAIOMIMX, YTO YYEHHUK
NPUCTYNAJl K BBHIMOJHEHUIO 3aJaHus (CM. B TNPHUBEACHHOM BBIIIE NpPUMEpPE YKa3zaHUS K
BBICTABJICHUIO Konla 79 — 3auepkuymulil, cmepmulil, Hepa300puusvblll UIU He CEA3AHHbIU C
ycnosuem 3a0adu, CIy4aiinvle 3anucu), CIUTaTb OTBET HEBEPHBIM, a €CIM HUKAKUX CIICOB HE
OCTaJOCh — «3aJaHUE MPOMYIIEHO» WM «HE NPUCTYNal K BBHINOJIHEHHUIO», €CIM Ha BCe
MOCJIETYIOIIUE 3a/IaHUsI HE TAaHO HUKAKOTO OTBETA.

Kak yxe ormeuanocs, B uccienopanuu TIMSS noutn nosioBuHa 3aaHuil COCTaBJI€HA B
dopme 3amaHuii co CBOOOAHBIM oOTBEeTOM. JIJI KaXOoro M3 JTHUX 3aJaHUN pa3pabOoTaHbI
creluaibHble PEKOMEHIALNMHU MO OI[EHKE €0 BBIOJIHEHHUS.

B uccnepnoBanuu TIMSS npuHSATH CleaylonMe MOAXOAbI K MPHUCBOCHHIO OaylioB 3a
BBITMIOJIHEHUE 3a/laHus: BEPHOE BBIMOJIHEHHE 3a/laHuil C BHIOOPOM OTBETa M KPAaTKUM OTBETOM
orieHuBaeTcs 1 6aniom, HeBEepHOE BHITIOTHEHHUE WU OTCYTCTBUE pemieHus — 0 6aios.

B 3aBucMMOCTH OT CTENEHU CJIOKHOCTU 33/JaHUS C PA3BEPHYTHIM OTBETOM MOJIHBIH
BEepPHBI OTBET HA HEro oreHuBaercs | wmm 2 Oamramu. B pekoMeHmausx 1o OIeHKe
NBYXOAJIbHBIX 3aJaHUl JAMArHOCTHKA HEIOYETOB B IOATOTOBKE YYAIIUXCS MPOBOAMTCA C
MOMOIIbI0 (PUKCUPOBAHMSI YACTUYHO BEPHOTO OTBETa HA OCHOBE CIEIUAIBHO Pa3pabOTaHHBIX
PEKOMEHIa1IHiA.

¢ Brimonnenue 1-6annpHOrO 3aaHMs OLEHUBAETCS KaK BEPHOE — BBICTaBIsETCS 1
6asu1 win HeBepHoe — BeIcTaBisgercs O 6asioB.

e BrinmonHenue 2-0amapHOrO 3ajaHusl OLIEHHMBAETCS KaK IOJIHOCTbIO BEpPHOE
(BpIcTaBIsieTCs 2 Oania) WM YacTUYHO BepHoe (BbIcTaBisiercs 1 Oamn), winu
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HeBepHoe (BbIicTaBisgercss (0 OamnoB). Hampumep, mo maremaTuke YacTHYHO
BEPHBIM CUYHMTAETCA OTBET, B KOTOPOM HMEIOTCS HE3HAYUTENbHbIE OLIMOKH Mpu
WCIIOJIb30BAaHUM BEPHBIX MATEMAaTHYECKUX METOJIOB WJIM YUTEHBI HE BCE YCIIOBUS
nmoctaBleHHOW 3amauu. llpu mpoBepke MOHUMAHUS MATEMATHUYECKUX MOHATUN
OTBETHI, KOTOPHIE TOKA3bIBAIOT TOJIHKO YACTHYHOE MOHMMAaHHUE, OLEHUBAIOTCS |
OanmIoM.

OO6mue yka3aHus o OlLIEHKe 3aJaHuil mpuBeneHsl B Tadnumax 11 u 12. Crenyetr OTMETHTS,
YTO OHU IO CYTH OJIM3KH K PEeKOMEHIAIHSIM, KOTOPbIE pa3padaThIBAIOTCS K OIEHKE BBITOJIHCHUS
3a/laHuil C pa3BEPHYTHIM OTBETOM B BapHaHTaX 3K3aMEHAI[MOHHBIX paboT npu nposeneHuu EI'D.
OTMmeTHM, 4TO BO3MOXKHOCTh OOIIMX YKa3aHUI 00ecrednTh OOBEKTUBHYIO OLIEHKY BBIITOJIHEHUS
3a/laHui SKCTIepTaMU CYIIECTBEHHO 3aBUCHUT OT UX YTOYHEHHS B COOTBETCTBUU C COJEP)KaHHUEM
OLICHUBAEMOI'0 3aJaHHS.

Taoauua 11

O01mue mMoaxoabl K OleHKe BLINOJHEHUSI MATEMAaTHYEeCKUX 3aaHui

€ KPAaTKHM M Pa3BepHYTHIM OTBETOM

OHGHKa BBIITOJIHCHHA 3aJaHr C Pa3BEPHYTHIM OTBETOM

2 dasuia:

OTBGT, OHQHHBaeMLIﬁ 2 6aHJIaMI/I, SABJIACTCA MTOJHBIM W ITPAaBUJILHBIM.
B otBete IPOACMOHCTPHUPOBAHO IMOJTHOC ITIOHUMAaHNEC MAaTEMATUUCCKHUX MMOHSTUH
W/ W METOJ0B, H€06XOI[I/IMI)IX AJId pCIICHUA IIOCTaBJICHHOM 3aga4du:
OTBCT IMOKA3bIBACT, YTO YUYCHUK IIOJITHOCTHIKO BBIIIOJHHUII 3aJaHuC U
HCITOJIB30BAJI ITPU 3TOM BEPHBIC MATEMATHYCCKHUEC MCTOAbI

OTBCT COACPKHUT SACHOC, IIOJIHOC 00BsICHEHHE UM OOOCHOBAaHHME HW/HIU
COOTBCTCTBYIOIICC PCIICHUE, KOTAa 9TO Tpe6yeTca

1 Gasur:

OrtgerT, oneHNBaeMblii 1 0aniom, sIBJISETCS YACTUYHO BEPHBIM.
B OTBECTC HpO,Z[GMOHCTpI/IpOBaHO TOJIBKO YaCTUYHOC ITIOHUMAHHUC
MaTEeMaTUYECKHUX MOHSATHUN W/UITU METOJIOB, HEOOXOAMUMBIX ISl pEIICHUS
ITOCTaBJICHHOM 3aJa4H:
BEPHO YYTEHBI TOJILKO HEKOTOPhIE YCIOBUS 3a/1a4yM, HO pelieHue 0o He
3aBEPIICHO, JINOO COJECPIKUT OMIMOKH B UCTIOIH30BAHUM HEKOTOPBHIX METOOB
WJIH B TIOHMMAHUU TOHSATHHN

MOXKET 6LITI> JaH BepHBIﬁ OTBCT IIPU HCBCPHOM HJIM HCCOOTBCTCTBYIOIICM
OOBSCHCHUM WM pEUICHUH, pelieHue W/ OOBICHEHHE COBCEM HE
NPUBOJIUTCS, XOTSI M TPEOYETCS 10 YCIIOBUIO 3a/1aHUS

MOTYT OBITH OIIMOKU B PCIICHNHU, HO HMCIIOJIB30BaHbl COOTBCTCTBYIOIIUC
MAaTEMATHYCCKHUEC MCTOObI

0 Oas10B:

OTBeT, OLICHHMBAEMbIN 0 6aJ'IJ'IOB, SABJIACTCA NOJIHOCTBIO HECBCPHBIM, HCYMCCTHBIM
NI HEIIOCJICA0BATCIbHBIM.

OI.[GHKa BBIIIOJIHCHHA 3aJaHHA C KPATKUM OTBETOM

1 Oamn:

OtBer, oueHNBaeMblIi 1 OansoM, sIBJISETCS] BEPHBIM.
OTBeT NOoKa3bIBAET, YTO YUEHHUK BBINOIHWI 3aJaHUE BEPHO.

0 Oasu1oB:

OrtBer, oueHnBaeMbli 0 0asIOB, SBISAETCS MOJIHOCTHIO HEBEPHBIM, HEYMECTHBIM
WU HETIOCIIE0BATEIbHBIM.
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Taoanua 12

Oﬁmue PEKOMEHIANNH MO OLCHKE €CTECTBCHHOHAYYHBIX 3aJaHuH ¢ KpaTKuM "

Pa3BepPHYTHIM OTBETOM

OHCHKa BBIIIOJIHCHHA 3aJaHUA C Pa3BEPHYTHIM OTBETOM

2 Oasia:

OTBerT, orleHUBaeMblii 2 OaniaMu, SIBJISIETCS MOJHBIM U IPaBUJIbHBIM.
OTBeT MOKa3bIBACT MOJHOC IOHUMAHKUE €CTECTBEHHOHAYYHBIX MTOHATHIA /WA
METOH0B, HEOOXOIUMBIX IS BBIIIOJIHEHHS JAHHOTO 3aaHMs:
OTBET TOKAa3bIBACT, YTO YUYCHHUK PACCMOTPEI BCE ACMEKThI MOCTABICHHOM
3a/1a4y¥, MOKa3aB MPABWILHOC MPUMCHCHHE €CTCCTBCHHOHAYYHBIX TMOHSATHH
W/WIA METOIOB

OTBET COJIEPKUT SICHOE, TIOJTHOE OOBSICHEHHE W/WIM COOTBETCTBYIOIICE
pelnieHue, Koraa 3To TpedyeTcst

1 Oamm:

OtBer, orleHUBaeMbIi 1 0amIoM, SBIIIETCS YaCTUIHO BEPHBIM.
OTBeT ACMOHCTPUPYCET TOJBKO YAaCTUYHOC IMOHMMAHUE CCTCCTBCHHOHAYYHBIX
MOHSTUN W/WIN METO/I0B, HEOOXOANMBIX ISl BBITIOJIHEHUS JAHHOTO 3aJaHMs:

IMPABUJIBHO BBIMTOJIHEHBI HEKOTOPLIC 3JIEMEHTEI 3aaHNsA, HO OTBET MOXET
OBITH HEITOJIHBIM HIIH COACPIKATh OIIMOKM B ITOHMMAHHU M MCIIOJIb30BAHUU
HEKOTOPBIX IMOHATUH M METOJIOB

MOKET COACPKATH HpaBI/IJ'IbHHﬁ OTBCT, HO HC IIOJIHOC 00BsICHEHHE

MOXET COJEp)KaTh HEBEPHBI OTBET, HO OOBSICHEHHE MOKA3bIBACT
MPaBUJIbHOE IOHUMaHNE HEKOTOPhIX €CTECTBEHHOHAYYHBIX OHATUN

0 0a10B:

OtBer, oneHuBaembii (0 OaJlJIOB, SBISETCS COBEPIICHHO HEBEPHBIM WIIH
HCAICKBATHLIM, HC CBA3AHHBIM C YCJIOBUCM 3alaHUA WJIW HECTIOCICAOBATCIIbHBIM.

OI_[CHKa BBITIOJIHCHUS 3alaHUS C KPATKUM OTBETOM

1 Oamn:

OrtgerT, orieHUBaeMblii 1 0aniom, sBISETCS BEPHBIM.
OTBeT MOKa3bIBAET, YTO YUCHUK BBITIOTHUI 3aJJaHUE BEPHO.

0 Oas1oB:

OTBeT, OI_IeHI/IBaeMHﬁ 0 GaJ'IJ'IOB, ABJIACTCA COBCPIICHHO HCBCPHBIM HJIN
HCAZICKBATHBIM, HC CBA3AHHBIM C YCIIOBUCM 3alaHUA WJIN HECTIOCICAOBATCIIbHBIM.

5.2. JInarHocTHYECKAasA CUCTEMA OlleHKH B ucciaenopanuu TIMSS

B wuccnemoBanun TIMSS wucnonb3yercss auarHoctuuyeckas cucrteMa oneHuBanus. K
KaXIOMY 33JJaHMIO WJIM YaCTH 3aJaHUsl CO CBOOOJHBIM Pa3BEPHYTHIM OTBETOM JIAIOTCS YKa3aHUs
0 OIIEHKE, pa3paboTaHHBIE CHEIMAIBHO JJIS TOTO, YTOOBI 00ECTIEYUTh BOZMOKHOCTh TOJTYUYCHHUS
JAHHBIX O JOCTHXKCHMSAX YYalllMXCs, a TakKe AMAarHOCTMYECKOW HMHEMOpMAalMM O HEBEPHOM
NOHUMaHHUHU TIOHATHH U XapaKTEPHBIX OIIMOKAX.

PykoBOACTBO 1O OLICHKE BBINOJIHEHUS 33JaHUH O CBOOOJHBIM OTBETOM B MCCIIEIOBaHUU
TIMSS paspabotano TakuM 00pa3oM, YTO, KpPOME pAacIpelesieHHs OTBETOB Ha BEpHbIE U

HEBEpPHBIE,

OHO TIO3BOJIAET TMOJIYYUTh JIOTIOJHUTEIbHYI0 HWHGOPMAIUIO, BaXHYIO IS

COBepH_IeHCTBOBaHI/IH Hpouecca 06yquH;1: YTO 3HAKOT U MOFyT acJiaTb yqamnecsl, KaKnue METOAbI
WCIIOJIB3YIOT, @ TAaKKe HEBEPHBIC MPEACTABICHHUS] O TOHATHSAX WIM TUIUYHBIC HEIOYETHl MPHU
HUCIIOJIB30BAHUHN N3BCCTHBIX METOJI0B U Hpouenyp.

Jnarnoctuueckas cucteMa oleHkH B uccienoBanuu TIMSS ocHoBaHa Ha ABY3HA4YHOM
cHUCTeME KOJIUpPOBaHMA, TJe TmepBas Hudpa XapakTepusyeT CTENEeHb IMPaBHIBHOCTH OTBETa
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(TOJTHOCTBIO BEPHBIM, YACTUYHO BEPHBbIN, HEBEPHBIN, OTCYTCTBUE OTBeTa). IlepBas undpa npu
KOJMPOBAaHUM TPAaBWIbHBIX WM YaCTUYHO NPABMIIBHBIX OTBETOB O3HAYaeT YHUCIO Oasos,
KOTOPBIE JAKOTCS 38 OTBET.

Bropas 1mdpa mnpeacraBiser AMArHOCTHMYECKUH KOO M MCIONB3yeTcs  JUis
KJIaccu(UKaMy METOJa, UCTIOIB3YEMOT0 Uil PEUICHUs! TIOCTABICHHON MPOOIEMBI, THITMYHBIX
OIMOOK WM HENpaBWIbHBIX NpeacTaBieHuid. MHpopmanus, nomyyaemas ¢ MOMOLIbIO BTOPOH
UQpHI, 0TBEYAET HA TAKHE BOTIPOCHI, KaK: « BapbUpyIOTCS M OIXO/BI YHALTUXCS K TIOITYYCHUIO
BEPHOI0 OTBETa Ha 3ajaHue? Mmeercs u y ydalmuxcs Takoi MOAX0[, UCIIOJIb30BaHUE KOTOPOTO
OKa3bpIBaeTcsi OoJjiee YCHEIIHbIM 10 cpaBHEHUIO c¢ apyrumu? KakoBbl Haubosiee TUNHYHBIE
HEJI0YeThl B YCBOCHUH YYalIUMHCS poBepsieMoro Matepuana? KakoBbl THIUYHBIE OIIMOKNU?»

Wrak, BTOpas uudpa koga Uisi NPaBWIBHBIX WJIM HENPAaBUIbHBIX OTBETOB JAeT
JMAarHOCTHYECKYt0 HHGpopMmanuio. Tak Kak OILEHKa BBIMOJHEHUS 3aJaHui CcO CBOOOJHBIM
oTBeTOM TpeOyeT 3HAYMTENbHBIX 3arpar, To B wuccienoBanuu TIMSS oTnenbHBIE KOJBI
pa3pabaThIBatOTCA TOJIBKO JUISl TEX TUIIOB OTBETOB y4alllUXcs, KOTOPbIE MPEICTaBIIAIOT IEHHOCTb
JUISL COBEpIICHCTBOBaHUS 00y4YeHMs. A HMMEHHO, CIHELUaJIbHbIE JAMATHOCTUYECKUE KOJbl
IpEJHAa3HAaYeHbl JUIS  BBIABICHUS TOJBKO IPEBAIMPYIOLIMX BEPHBIX WM  HEBEPHBIX
TI0/JTXO/IOB/CTPATETHIA, UCTIONB3YEMBIX YUAIIIMMUCS.

Hwxe npuseneH npuMep, WUIIOCTPUPYIOIUN TUArHOCTUYECKUM XapaKTep KOJAUPOBAHUS
OTBETOB yualluXcs, IPUHATHIN B ucciaenoBanuu TIMSS.
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3ananue 2 (MaTemaTuka, 8 Kjacc, 2 6ajia)

Ha pucyHnke n3zo0pakeHsl 4eTblpe (PUTrypbl, COCTABICHHBIE U3 KPYTOB.

O OOO Oog)O 0099800

Qurypa 1 Qurypa 2 @urypa 3 Qurypa 4

a) 3amoJHUTE MPUBEJCHHYIO HIDKe Tabmuily. CHavana yKakuTe, U3 CKOJIBKHUX
KpyroB coctaBieHa durypa 4. 3aTeM yKaXuTe, CKOJIBKO KPYToB IMTOHAT00UTCS,
yToO0Bl  cocTaBUTh  Durypy 5, ecid  NOPOJOKUTh  MPUBEIACHHYIO
MOCIIE0BATEIHLHOCT (DUTYD.

®urypa | Yucao
KpPYIroB
1
3
6

N[N | =

b) IlocinenoBarenbHOCTH (UTYp TIPOIOIDKAETCS 10 TMoiydeHus Durypor 7.
CKOJIBKO KpyroB IOHa100110Ch OBl [u1st cocTaBieHust durypsr 77
Otser:

c) @durypa 50 B 3TOW mOCIEIOBATEIBHOCTH COCTOUT u3 1275 Kpyros.
Omnpenenure unciao kpyroB B ®urype 51. He umzobpaxkas Durypy 51,
OO0BSICHUTE, KaK Bbl IOJYUUIIN CBOW OTBET.

PexoMeHIa1IMN K OLIEHKE OTBETOB YYallIMXCSl HA BOMPOC )

Bepnblii oTBeT

20 .
1326. Bepnbie obmue hopmyIs: @; >1:52 WJTU DKBUBAJICHTHBIC WM.
21 1326. [Cnoxwutb: 1275 + 51]
29 | JIpyroii moyiHBIA BEpHBIH OTBET, BKJIIOUYas [(HOMeEp (I)Hrypm)2 — YHUCIO KPYIrOB B

npeaplaymen gurype].

YacTUYHO BepHBbIid OTBET

10 1326 6e3 00BsicHEHUs, KaK TOJyYEHO 3TO YHCIIO
11 | Bepnslii MeTOZ, HO HE yKa3aH oTBeT 1326.
19 | Jpyroii 4aCTUYHO BEPHBIA OTBET
HegepHblii oTBeT
71 | 51x2=102
2
72 |n"+1
79 | HeBepHblii  (BKJIIOYasi 3a4epKHYTHIC/CTEPTHIE  3alMCH, CIy4YailHbIE  OTMETKH,

Hepa360qu/IBLIe HJIM HC CBA3AHHBIC C YCJIIOBUCM 3addHU 38.HI/ICI/I)

OtcyrcTBHE OTBETA

99

Het Hukakux 3ammceil U clienoB 3anucei
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HanexxHocTh  OLIGHMBaHMSA ~ OTBETOB  YYAIlUXCS  CYIECTBEHHO  3aBUCUT  OT
COIIACOBAaHHOCTH OLIEHOK, BBICTaBJICHHBIX 3KcIepTraMu. B uccienoBaHuu 3TO oOecrieunBaeTcs
BBITNIOJTHEHUEM JKCIIEPTaMM CIEAYIOIUX PEKOMEHIALMN: €CIIM JKCIEPT HE BCEr/a COIJIaceH ¢
KaX/10i1 OyKBOH yKa3zaHWil 1O OLIEHKE, BCE PaBHO OH JIOJDKEH IMOCIIEIOBATEIbHO NMPUMEHSThH BCE
9TH yKa3aHMsl, 4TOObl 00ECHEeYUTh COXPaHEHHE KayecTBa, 3aJI0)KEHHOI'O B IPOLECC OLIEHKH;
KOJUPOBIIHUK HE JOJDKEH PYyKOBOACTBOBATHCS CBOMMU IPEAIOIOKEHUAMH O TOM, YTO MMEHHO
UMEN B BUJY YYEHUK B CBOEM OTBETE MU MOXKET JaTh TOJIBKO OLIEHKY TOIO OTBETA, KOTOPBIN
YUEHHUK 3anucai B cBoeil Terpanu. Ilpu orjeHke BBINOIHEHUS 3a/laHUil CO CBOOOJHBIM OTBETOM
CllelyeT y4YWThIBaTh, 4TO B uccienoBanuun TIMSS oueHuBaercs 3HaHME MaTEMaTHKU WA
€CTeCTBO3HAHWS, a HE TMNHCbMEHHas peuyb yuamumxcs. I[loatomy opdorpadudeckne u
rpaMMaTH4ecKie OIIUOKH HE YUUTBHIBAIOTCS.

CrienmanbHO paccMaTpHUBaeTCsl CUTYyalMsl, KOI/la yyaliuecss MOTYT J1aTh OTBET, KOTOPBIN
OTBEYAaeT BCEM TPeOOBAHMSAM YCJIOBUS 3aJaHUS U MOXKET ObITh MPHU3HAH MOJHOCTHIO BEPHBIM
OTBETOM, HO MIPH ITOM COJECPKHUT HHPOPMALINIO, KOTOPast SBJSETCS HETOYHOM MM HE CBA3aHHOU
¢ ycnoBueM 3agaHus. OCHOBHOE IPABUIIO B MOJOOHBIX CIIydasiX — HE YUUTBHIBATh HETOUHYIO WM
HE CBSI3aHHYIO C YCJIOBMEM YacTh OTBETA, a OLICHUTH TOJBKO Ty YaCTh OTBETA, KOTOpAs SIBIAETCS
BepHOU. [Ipu 5TOM BO3MOKHBI UCKIFOYEHHUS], TIOITOMY Ka)KIbld OTBET HAJO0 IPOYUTATH B LIEIOM.
Tak, Hampumep, mocieayrolias YacThb OTBETa MPOTUBOPEUUT MpeAblayliell. A HUMEHHO,
JanpHeiee 0ObsICHEHUE SBHO IMOKA3bIBA€T, YTO YUYEHUK B JICHCTBUTENILHOCTU HE MOHMMAET,
Kakoi TpeOyeTcs OTBET Ha IOCTABJIEHHBIM BONPOC, WM CTAHOBUTCS SICHBIM, YTO YUYEHHK
M3MEHNJI TOYHOE TIOHMMAaHUE Ha HETOYHOE. B Takux Cily4asx OTBET CUMTAETCSI HEBEPHBIM.

6. Iloxxoabl K MPeACTABJIECHUIO Pe3YJbTATOB OLEHKH Y4eOHBIX JTOCTHKEHUI
10 MAaTeMATHKeE U eCTeCTBO3HAHUIO

OcoOblif WHTEpeC MpeACTaBIsSeT HCIOJb3yeMblii B uccinenoBanuu TIMSS momaxon k
ONPEACIICHUI0O U OMUCAHWID YPOBHEH MaTEMATHYECKOW W E€CTECTBEHHOHAYYHON MOATOTOBKH
y4Yaluxcs Ha OCHOBE PEe3yJbTAaTOB TECTUPOBAHUS U COAECPKATEIBbHON TPAKTOBKHU IMOJTYUYEHHBIX
MMU OLICHOK.

JIist XapaKTepUCTHKU COCTOSIHHSI YY€OHBIX JOCTMXKCHUU ydamierocs: ObLT MCTHOJIb30BaH
Croco0, YUYUTHIBAIOIIMN pealbHYI0 TPYAHOCTh YCHEIIHO BBINOJHEHHBIX YUYEHHUKOM 3aJaHui
MEXIYHApOJAHOro Tecta. PeanbHas TPYIHOCTh 3aJaHusl MOJCUMTHIBAJACh HAa OCHOBE ydeTa
pe3yNbTaTOB TEX YYaCTHUKOB HCCIEAOBAaHUSA, KOTOPblE CHpaBWIKCH ¢ HUM. [Ipu 3TOM BaxkHoO,
4TO TPYAHOCTh 3aJaHUS M TIOKa3aTellb, XapaKTepPU3YIOMMA y4eOHbIE IOCTHKEHUS yYCHHUKA,
OTIPENIETISIOTCSI TIO OHOM M TOH ke IIKajie (CM. puc. 7). DTO MO3BOJSET COOTHECTH BO3MOKHOCTH
YYEHHUKA C TPYAHOCTBIO 33JJaHUI, KOTOPBIE OH MOT OBl YCIIEIITHO BBIMTOJHHTb.

PeanbHast TpyIHOCTH 3a7aHusl OLICHWBAIACh OayuioM, KOTOpeIM ompenensercs mo 1000-
OaJTbHOM IIIKaJie Ha OCHOBE PE3YJIbTATOB €T0 BHIMOJHEHHS YYaCTHUKAMH UCCIICIOBaHUS. 3aTeM
KKIOMY y4YallleMycCsl C YYETOM peajbHON TPYAHOCTH BCEX PEHICHHBIX UM 33JaHUN 10 3TOH Xe
[IKAJ€ BBICTABISECTCS Oalll, KOTOPBI OIEHUBAET COCTOSIHHE €ro MaTeMaTHYeCKOW WIn
€CTEeCTBCHHOHAYYHOU MOATOTOBKH. OUEBHJIHO, YTO 3Ta OIICHKA MOATOTOBKHA YYCHHKAa HWMEET
BEPOATHOCTHBIN XapakTep. [lo3ToMy ee Henb3si TpakToBaTh TaK, YTO KOHKPETHBIA yYEHUK HE
CIOCOOEH pelIuTh HU OJIHOM 3a/aud, peajbHash TPYAHOCTh KOTOPOM BBIIIE MOJYYECHHOTO UM
Oamna, W pemwT JHOOYI0 3a1ady, TPYAHOCTb KOTOPOM HIXKE TMOJMYy4eHHOro um Oaia.
Hcnonb30BaHHBIA MOAXOJ TO3BOJSET OXapaKTepU30BaTh Yy4deOHBIE JOCTHIKEHHS YUYEHHUKA
CIEeyIOIMM 00pa3oM: CYHIECTBYeT AOCTATOYHO Oouibliasi BEPOATHOCTH (65%), 4TO YYEHHK
YCIEIIHO CIPABUTCA C 3aJaHUSIMH, TPYAHOCTb KOTOPBIX HH)KE OLEHKH COCTOSHUS €ro
MOJITOTOBKHU, U CKOPEE HE CMOXET BBIMOJIHUTH 33/1aHUs, TPYJHOCTh KOTOPBIX BBIIIE MOTYYECHHON
UM OIICHKH.

37



3aganus Yuammuiica A c
NPOABHHYTOI0 MPOJABUHYTHIM YPOBHEM
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400 JTOCTHXKEHUN

Puc. 7. I'padmueckas uaTEeprperanus mkaisl uceiaenopanus TIMSS.

bamioBele  OLEHKM  TPYOHOCTH 33aJaHUM M COCTOSHMSL ~ MAaTEMATHUYECKOM U
€CTECTBEHHOHAYYHOUW MOATOTOBKH YyYalIMXcs pa3pabOTUMKHU HMCCIEAOBAaHUS pacHpeieNuin o
yOBbIBaHMIO 3HAYEHUI Ha YeThIpe YPOBHS (IPOMEKYTKA): MPOJBUHYTHIN, BHICOKUN, CPETHUA U
HU3KHUU.

B 1995 u 1999 romax B kauecTBe OCHOBBI ISl BBIACJICHUS YPOBHEH HCIOIH30BAIUCH
npoueHTwid. [IponBuHyThIl ypoBeHb — 90-i1 IPOLIEHTUIb, BEICOKUN — 75-i1, cpeqnuil — 50-i1 u
HU3KUN -— 25-U. OHaKO YYUTHIBas, YTO 3HAYEHUE MPOLICHTWIECH MEHSAETCA B Pa3HBIX IMKJIaX B
3aBUCHUMOCTH OT cocTaBa ctpaH, B 2003 roay ObUIM BBEACHBI MOCTOSHHBbIC 3HAYEHHUS TPAHUI]
YpOBHEH: IPOABUHYTHIN YPOBEHb — 625 Oauia, Beicokuid — 550 6atoB, cpeaanii — 475 6amioB u
Hu3kuit — 400 6amos. [Ipu sTom Obula 06ecreyeHa BO3MOKHOCTh CpaBHEHHUS pe3yinbTaToB 1995
1 1999 ronos.

B cootBercTBUM ¢ mpuHATOIl B uccnenoBanuu 1000-0amipHON MIKATON KaXKIbIA U3 3TUX
IPOMEXYTKOB ONpPENEsUl OAMH M3 YEThIPEX BBIICICHHBIX YPOBHEH MaTeMaTW4YecKOW wWiu
€CTEeCTBEHHOHAYYHOU AESITeTbHOCTH, KOTOpas TpeOoBanach JUIsl PELICHUs 3a/JlaHui, TPYJHOCTD
KOTOPBIX MPUHAUIEkKAIA 3TOMY MPOMEXYTKY. [IpoMexyTok 3Ha4eHHi OaysioB, OTHECEHHBIX K
YETBEPTOMY YPOBHIO (CaMOMy BBICOKOMY), OMpPEIENsUICA TPYAHOCTbIO TPYMIBl TECTOBBIX
3aJaHMid, TPYAHOCTh KOTOPHIX OBbLIa OIlCHEHAa CAMBIMHM BBICOKMMH OajulaMU TIO0 CPaBHEHHIO C
OpYrUMH 3afaHusIMH. [IpOMEXYTKH sl OCTalbHBIX YPOBHEH OMNpEAeNsuNCh MO YOBIBAHUIO
3HaueHUM 0asioB, OLEHUBAIOLIMX TPYJHOCTh OCTaJbHBIX 3aJaHui. CUMTaeTcs, YTO BCE BU/IbI
NESTENIbHOCTH, KOTOPHIE BhIAENICHBI Ha 00Jiee HU3KUX YPOBHSX, SIBJISIFOTCSI COCTABHBIMU YaCTSIMH
NeSITeIbHOCTH, TPUCYIIEH 0oJiee BBICOKOMY IO CpPaBHEHHIO ¢ HUMH ypoBHIO. ClieyeT UMeTh B
BUJTY, YTO €CJIM OLICHKAa MaTEMaTUYECKON WJIM €CTECTBEHHOHAYUYHOM MOJArOTOBKH YUEHHKA HHIXKE
1-ro ypoBHsl, TO 3TO HE 03HAYAET, YTO ATOT YUYEHUK HE MOXKET BBINOIHITh HUKAKYIO, HAIIPUMED,
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MaTeMaTHYECKyI0 JIeATeNbHOCTh. [IpOCTO OH HE CMOr YCIEIIHO MPUMEHUTh CBOH
MaTeMaTUYeCKUe 3HAHUS JaXKe B CaMbIX MPOCTBIX 33aJaHMAX, MPEUIOKEHHBIX B MPOBEACHHOM
UCCIICIOBAaHHH.

Jus KayeCTBEHHOI'O OIHCaHUs yueOHBIX JOCTHKEHUH yualuxcs,
IPOIEMOHCTPUPOBABIINX PA3JIMYHbIE YPOBHU MOJATOTOBKH, OBUI HCIIOJIB30BaH CIIEHUAIBbHBINA
meton (anchoring method), KOTOpBI MO3BONMI OINpEAETUTb, Kakue 3aJaHusl YCIEUIHO
BBIMTOJIHWIA YYalIUecs, JOCTHTIIME TOTO M WHOTO ypoBHS. st 3TOro OBUM OOBEAMHEHBI
pe3yJbTaThl yYalIMXCsl BCEX CTpaH, MMEIOIIMX JaHHbI YpPOBEHb NOATOTOBKU. 3aTeM JUis
KaXJIOTO YPOBHS JI€TaJbHO ONMKCHIBAJINCH 3HAHUSA W YMEHHsS, KOTOPHIE MPOJEMOHCTPUPOBAIN
yuariuecsi, JOCTUruIMe 3Toro ypoBHs. Ha ocHoBe aerasnibHOro omwucanust (HopMyJIupoBajioch
00001IIeHHOE OIICaHHE.

ConeprxaTenpbHOE ONMMCAHUE KaXKJOI'0 U3 BBIACICHHBIX YPOBHEH y4eOHBIX NOCTHXKEHUI
COCTABIJIICTCSI C YYETOM COAEP)KAaHUS TECTOBBIX 3a/JlaHUi, KOTOpBIE YCIICIIHO BBIMOJIHHIIA
Ipynna y4amuxcsi, COCTOSHUE MOJArOTOBKHM KOTOPBIX OTBEYAJIO AAHHOMY ypoBHIO. [Ipu 3TOM
KpUTEepHEeM 0TOOpa 3aJaHMid SBISETCS MX YCIEHIHOE BHITIOJHEHHWE HE MeHee 65% ydwamumxcs
3TOM rpynnsl 1 He 6osiee 50% ydamxcs rpynibl, OTHECEHHOH K 00Jiee HU3KOMY YPOBHIO.

AHamu3  onHMcaHuS ~MEPAapXUYECKUX YPOBHell  COCTOSIHHSI MaTeMaTH4ecKoii
NMOATOTOBKH, NPUHATHIX B MCCIEAOBAaHUM, MO3BOJSET YTOYHHUTh, YEM MMEHHO ONpeaesseTcs
pa3nuyre MaTeMaTHIeCKOM e TeTbHOCTH, XapaKTepPHOU ISt KaXKI0TO U3 HUX:

1. CnoXXHOCTBIO aHaIM3a M MHTEPHpPETAlMM IPEUIOKEHHOW HH(POPMALUU M pacCyXICHHMH,
HEOOXOIMMBIX Ul PEHICHUS TIOCTAaBICHHOH MpOoOJNeMbl. DTO 3aBHCHT OT ONHCAHUS
CUTyalluM, OT TOr0, HACKOJbKO SIBHO BHJHA IpoOiieMa, KOTopas peLIaeTcsi CpeicTBaMu
MaTeMaTHKH, & TAK)KE HACKOJIIBKO YYaIUMCS 3HAKOM CIIOCO0 €€ pemIeHHst 1 HaCKOJIBKO TpH
9TOM TpeOyeTcs IPUMEHHUTh HHTYHULIHIO, CIIOKHBIE PACCYKICHUS U 00001IeHHE.

2. ®opwmotii mpeacrapnenns nHGopmanun. CUTyanuu BappbUPYIOTCS OT MTOCTAHOBKH MPo0IeM, B
KOTOPbIX HMH(OpMalus IpeJcTaBlieHa B €IMHCTBEHHOW (opme, A0 mpobiieM, B KOTOPBIX
HEOO0XO0IMMO MHTErpUpoBaTh MH(POPMALUIO, MPEICTABICHHYIO B HECKOJIBKUX (OpMax, WIH
camMoMy €03/1aTh (POpPMY MPEICTaBICHUS PEIICHUS IOCTABICHHOM 3a/1auH.

3. CHoXHOCTBIO CII0c00a perIeHus, KOTOPBIH BapbUPYETCsl OT OJHOIIATOBOTO PELICHHUs, KOra
TpeOyeTcsi BOCIPOM3BECTH H3BECTHblE 0a30Bbleé MaTeMaTH4ecKue (akTbl M BBIIOJIHHUTH
IPOCTbIE BBIYMCIICHUS, 0 MHOTOILIArOBOIO PEUIeHHUs, KOraa TpeOyercs MPUMEHUTh Oolee
NPOJIBUHYThIE MaTeMaTU4YeCKHE 3HAHUSA, YMEHHE pa3padoTaTh MOJENb MPEI0KEHHON
CUTYyaIlMH U CaMOCTOSITEIILHO CO3JaTh CIIOCO0 peLIeHusI.

4. CnoXHOCTBIO MAaTEMATHYECKOW apryMEHTAllMU, KOTOpasi BapbUPYETCS B 3aBUCUMOCTH OT
NPEUIOKEHHON CUTYyallud, T.€. MOXET BOoOIe He MOoTpeOOBaThCs, WM HYKHO Oyjaer
IPUBECTH XOPOIIO U3BECTHBIEC apIryMEHTHI, WU IPUAETCS CO3/1aTh CAMOMY MaTeMaTHYECKYIO
apryMEHTalMI0, WIM TOHATh apryMEHTAlUI0, MPEJIOKEHHYIO IPYIMMH, WIH BBICKA3aTh
CY’K/IEHUE OTHOCUTEIbHO KOPPEKTHOCTHU 3TOM apryMeHTalHN.

B kauecTBe mpumepa COIEpXKATEIBHOTO OINUCAHUS YETHIPEX BBIACICHHBIX YpPOBHEH
y4eOHBIX JIOCTM)KEHUH yuallluxcs HIXKE NpPUBEICHO mNpuHsAToe B HccienoBanuu 2003 rona
ONMCaHUE YPOBHEN MaTeMaTHYECKOW MOATOTOBKH ydaluxcs 4-ro kiacca.

1. IIpoABUHYTHIN YPOBEHb yUEOHBIX JOCTHKEHHUI IO MaTeMaTHKe — Ooiiee 625 6aos.

VYuyamuecs MOryT IPUMEHUTh CBOU 3HAHUS/TIOHUMAaHKUE K pa3pelIeHUIO IUPOKOro Kpyra
JIOCTaTOYHO CJIOKHBIX cUTyauud. OHM JEMOHCTPUPYIOT JOCTATOYHO pPa3BUTOE IOHUMaHHE
OOBIKHOBEHHBIX M JCCATHYHBIX JIpoOeH M COOTHOUIEHWH Mexay HuMH. OHH MOTYT BBIOPATh
UHPOPMALIMIO, HY)XKHYIO [UIS pELICHHsS MHOTOIIAroBOM TEKCTOBOM 3ajjauu, B KOTOPOii
IPECTaBIEHbI NIPONOPIHOHAIBHBIE BEeIUYMHbL. OHU MOTYT COCTaBUTh CaMU HWJIM BBIOpaTh U3
IPEUIOKEHHBIX IPAaBWJIO COCTABJIEHHS 3aBUCUMOCTH BeaMuMH. OHM BJIAJCIOT IOHATHEM
IUIOIAAM M MOTYT MCIIOJIb30BaTh €AMHHUIBI M3MEPEHHUs U CIOCOOBI MOJACYeTa IUIOUAau JUIs
paspelieHus IMOCTaBICHHBIX MpoOsieM. OHM TMOKa3bIBAIOT HEKOTOPOE MOHHUMAHUE MOHATHUS
OBOpPOTa (QUIyp Ha IUIOCKOCTH U B mpocTpaHcTBe. OHM  MOrYyT OpraHHU30BaTh,
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MPOUHTEPIIPETUPOBATh U TPEACTABUTH JAHHBIC, HEOOXOAUMBIC [JISi PEIICHHUS IOCTaBICHHOM
pPOOJIEMBI.

2. BeIcokunii ypoBeHb Y4eOHBIX JOCTHKEHUH 10 MaTeMaTtuke — 550-625 Gaios.

VYyamuecss MOTYT MPUMEHUTh CBOM 3HAHUS/MOHMMAaHUE K Pa3pelIeHUI0 MOCTaBICHHBIX
npoOieM. OHU MOTYT PEUIMTh MHOTOIIArOBbIE€ TEKCTOBBIC 3a/laud Ha CIIOKEHHUE, BBHIYMTAHHE,
yMHOeHue U aeneHue. OHU MOTYT IPUMEHHUTh CBOE MIOHUMaHUE TTOMECTHOTO 3HAYeHUS U(p B
3aMCH MHOTO3HAYHOT'O YHCJIA, a TAKKE HECIOXKHBIX OOBIKHOBEHHBIX IPOOCH ISl pelICHHS
nocTaBleHHBIX MpobaeM. OHU MOTYT BBIAECIUTH YHCIOBBIE JAHHBIE, KOTOPHIE XapaKTEPU3YIOT
MPEACTABICHHYIO B 3a7ade curyanuio. OHU TIOKa3bIBAIOT MOHMUMAaHUE MPOCTPAHCTBEHHBIX
buryp, pazbuenuss Guryp Ha 4acTd M COCTABIEHUS U3 HUX HOBBIX QUTYD, a TAKKE MPOCTEHIINX
JBIDKEHUN Ha TUIOCKOCTU. OHM JIEMOHCTPUPYIOT YMEHHUE MPOU3BOAUTH Pa3IUUYHbIC U3MEPEHHUS,
MOTYT UHTEPIIPETUPOBATh U UCIIOJIb30BATh JIaHHBIE, MPECTaBICHHBIE B Ta0NMIIaX, HA rpadukax
JUTSL pEIICHHUs TIOCTaBICHHBIX MPOOJIEM.

3. Cpennuii ypoBeHb yUeOHBIX TOCTHXKEHUH o MaTemaruke — 475-550 6amios.

VYyamuecss MOryT NPUMECHHTH 0a30BbIe MAaTEMATHYECKHE 3HAHUS B HECIOXKHBIX
(mpocthix) cutyanmusx. OHU MOTYT NPOYMTATh, MPOUHTEPIPETHUPOBATH U HCIOJIB30BAThH
paznuuHble (GopMbI TmpeacTaBieHUs uuced. OHH MOTYT BBITIOJMHSATH JCHUCTBUS C TpPEX-
YETHIPEX3HAYHBIMU YHCIAMU U JECITHYHBIMHU Apo0siMu. OHU MOTYT HPOJOJDKUTH HECIOXKHBIE
YHUCIIOBBIC MOCIeioBaTeIbHOCTH. OHM 3HAKOMBI C Pa3IMIHBIMU JBYXMEPHBIMHU Qurypamu. OHU
MOTYT MPOYUTATh U UHTEPHPETUPOBATH OJHU U TE€ K€ JAHHbBIC, NPEJCTABICHHBIE B PA3INYHOMN
dopme.

4. Huskuit ypoBeHb y4eOHBIX JOCTHXKEHUN 10 MateMaTuke — 400-475 6annos

Vyamuecs UMEOT HEKOTOpble 0a3oBble 3HaHUSA. OHU JEMOHCTPUPYIOT I[TOHUMaHHE
HATypaJIbHBIX YMCEJI U MOTYT BBINOJHATH C HUMHU MPOCTbIe AEHCTBUA. OHM 3HAIOT OCHOBHBIE
CBOWMCTBA TPEYrOJLHUKOB U TPSIMOYTOJBHUKOB. OHU MOTYyT MPOYUTaTh HH(OpPMAIHIO,
MPEJICTABICHHYIO HA MPOCTHIX CTOIOYATHIX AUarpamMmax.

Ounenka cocTOSsHMSA y4eOHBIX JOCTHUKEHUI MO eCTeCTBO3HAHMIO ydaiuxcs 4 u 8
KJIACCOB MPOBOAWIACH TAKXKE KaK M MO MATEMATHUKE C MOMOIIBI CHEIHATbHO BbIAEIECHHBIX
YpOBHEH BBINIOJIHEHUSI TECTOB (YpPOBHEW €CTECTBEHHOHAYYHOW MOJTOTOBKH, KOTOPHIE MOKHO
OBLJIO COZIEPIKATEIILHO ONMKCAaTh B TEPMHUHAX 3HAHUN M YMEHHM, KOTOPBIC MPOJAEMOHCTPUPOBAIIN
y4aIuecs, TOCTUTIINE JAHHOTO YPOBHS).

Paznuuus mexnay ypoBHSIMU JOCTUAKEHUM MO €CTECTBO3ZHAHUIO OIPEACIISIIOTCS:

— 00bEeMOM U IITyOMHOM OCBOEHUS MPEIMETHBIX 3HAHUHN U YMEHUI;

— KOHTEKCTOM pelraeMoi mpoosieMbl (Harpumep, U3 MOBCETHEBHON JKU3HU WU HAYYHBIX

HCCIIeIOBAHU );

— YpOBHEM YMEHHU B 00JIACTH MPOBEJICHUS HAYYHBIX MCCIICIOBAHUIA;

— CJI0)KHOCTBIO UCTIOJIB3YEMBIX B 33JJaHUH PUCYHKOB, IHMAarpaMm, TpadUKoB U TaOIUI;

— IIOJTHOTO# OTBETOB.

B BbII€NIEHHBIX YPOBHSIX TOCTHKEHUI MPOSBIISIETCS MPUPOCT B PE3yJIbTaTaX BHINOJHEHUS
TeCTa Pa3IMYHBIMU TpynmnamMu ydamnmxcs. Hanpumep, yuammecs 8 kimacca, Haubosee XOpoIio
BBIMIOJIHUBIIIME TECT MO €CTECTBO3HAHMIO, MPOJEMOHCTPUPOBAIIA YCBOCHHME JOCTATOYHO
CJIO’)KHBIX €CTECTBEHHOHAYYHbBIX MOHATHH, YMEHUE IPUMEHATH CBOU 3HAHMS ISl PEIICHU 3a]1a4,
a TaKkKe T[OHMMAHHE OCHOBHBIX OCOOEHHOCTEH €CTECTBEHHOHAYYHBIX HCCIEIOBAaHUM.
BocbMuKknacCHUKYM, BBIIOJIHHUBINNE HAWMEHBIIIEE YHCIIO 3aJaHUM TeCcTa, CMOTIIM TOJBKO
MPOJEMOHCTPUPOBATh 3HAHME HEKOTOPBIX OCHOBHBIX (AKTOB, a TaKXKe MPEACTABICHUS O
HEKOTOPBIX (PU3HUECKHUX SBJICHHUIX, BCTPEUAIOIIUXCS B KU3HHU.

[Ipu ananmsze pe3ynbTaTOB HCCIEAOBAHUS MO YPOBHSIM YYEOHBIX AOCTH)KCHHUU CIETyeT
YUYUTBIBATh, UTO yYalIUECs, JOCTUTIINE ONMPEAEICHHOIO YPOBHS, CMOTJIU MPOJEMOHCTPHUPOBATH
3HAHMUS U YMEHUS, XapaKTepHbIE KaK JIJIs TOTO YPOBHS, TaK M Ui BCeX O0jee HU3KUX YPOBHEU
MMOATOTOBKH.
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Hwxe npuBogutcs 00001eHHOE ONMCaHNe YPOBHEH YUEOHBIX JOCTIKEHHN ydammxcs 8
KJlacca [0 €CTECTBO3HAHUIO, NpeAcTaBieHHoe B uccienoBanuu TIMSS 2007 rona.

1. [IponBUHYTHIA YpPOBEHb Y4YEOHBIX TOCTHXKEHUIH IO eCTeCTBO3HaHHIO — Oosiee 625
OaJioB.

Yuawuecs, oocmuewue >3mozo yposHs, Mmocym HPOOEMOHCMPUPOBAMb  YCEOEHUE
00CMAMOYHO CNONCHLIX U  AOCMPAKMHBIX ecmecmeenHOHayunblx nousmut. OHH MOTYT
UCnonb30BaTh 3HaHMS O CONHEYHOW cHUCTEME U XapaKTepUCTHKax 3emiu, mpoleccax,
nporcxoaamux Ha 3emiie. OHU JEMOHCTPUPYIOT IIOHUMAHUE: CI0)KHOCTH KHUBBIX OPTaHU3MOB U
UX CBSI3U C OKPYXKAIOIIeH CpeIoif, SMEKTPUUECKUX SBIICHUHN, TEIUIOBOTO PACIIMPEHHS, 3BYKOBBIX
SIBIICHUH, CTPOCHHS BEMICCTBA, (PU3NYCCKUX M XUMHYECKUX CBOWCTB M WU3MEHEHUWH, MpolOiieM
OKpYyXarolie cpeiabl U COXpPAaHEHHS PECYpCcOB, OCHOBHBIX OCOOEHHOCTEH MpOBEICHUs
€CTECTBCHHOHAYYHBIX HcclienoBaHnii. OHM MOTYT IIPUMEHUTh OCHOBHBIE (DH3UYECKHE 3aKOHBI U
NPUHLIUIBL JJIs PEIIeHUs] KOJMYECTBEHHBIX 3a/lay; MOTyT JaTh IHUChMEHHBIE OOBSICHEHUS,
JEMOHCTPHUPYIOIINE 3HAHUS B O0JIACTH €CTECTBO3HAHMS.

2. Boicokuil ypoBeHb Y4€OHBIX JOCTHXKEHUN MO ecTeCcTBO3HaHMIO — 550-625 6amios.

Vuawuecs, oocmucwue smoeo yposHs, mo2ym npooemMoHCcmpuposams KOHYEenmyaibHoe
NOHUMAHUE HEeKOMOPbLIX NPUPOOHLIX YUKIO08 U CUCIEM, a MAaKx#ce HEKOMOpbIX HAYYHbIX
npunyunog. OHU TEMOHCTPUPYIOT IIOHUMAaHNE HEKOTOPBIX MPOLIECCOB, MPOUCXOISIINX Ha 3eMite
u B ConHeuHoil cucreme. VMIMEIOT mpeicTaBleHUsT O HEKOTOPBIX OMOJOTHYECKHX CHUCTEMaX,
MOIYJISIIMSIX, PAa3MHOKEHUU M HACIEACTBEHHOCTH, CTPYKType W (pyHKmmsx opranm3moB. OHU
JEMOHCTPHUPYIOT HEKOTOpOE MOHUMaHHe (U3MUECKUX M XHUMHUYECKUX HM3MEHEHHH, a Takxke
cTpoeHusi BemecTBa. OHHM PEHIAIOT HEKOTOPHIE OCHOBHBIE 3a/a4d MO (U3MKE Ha CBETOBBIC,
TEIUIOBbIC, AJIEKTPUYECKUE M MArHUTHBIC SIBICHUS W HMEIOT 0a30Bble 3HAHHUS 00 OCHOBHBIX
IKOJIOTHUECKUX Tpobnemax. OHM [EMOHCTPUPYIOT HEKOTOpbIE YMEHHs, TpeOyemble IpH
MPOBEJCHUHN HAay4YHBIX HccleaoBaHuid. OHM crOCOOHBI KOMOWHHUPOBATH HMMEIOIIYIOCS y HHX
UHPOPMALIMIO ISl TOTO, YTOOBI C(HOPMYIMPOBATH BBIBOABI; HHTEPIIPETUPOBATh WH(POPMAIIHIO,
JAHHYIO B BUJIE PUCYHKOB, rpapuKOB, AMarpaMM U TaOJIUII C LENbI0 PEelIeHUs NpobiieM; 1aBaTh
KpaTKue OOBSICHEHHSI C HCIOJIb30BAHHWEM ECTECTBCHHOHAYYHBIX 3HAHUM M yCTaHABIMBATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3H.

3. Cpennuii ypoBeHb YUEOHBIX TOCTIKEHUH MO ecTecTBO3HaHUIO — 475-550 Gannos.

Yuawuecs, oocmucwue 5mozo ypoeHs, CNOCOOHBI Y3HABAMb U BOCHPOU3BOOUND
OCHOBHble HAYYHble 3HAHUA NO PA3IUYHLIM pazidenam ecmecmgosnanus. OHU 3HAIOT HEKOTOPHIE
xapakTepucTUku COJIHEYHON CHCTEMBbI, 3JIEMEHTBI KPYrOBOPOTa BOJIbI B MPHUPOAE, HEKOTOPHIE
XapaKTePUCTHKHU >KUBOTHBIX M MMEIOT HEKOTOpPOE MPEACTaBICHHE O 370pOBhe uenoBeka. OHU
UMEIOT HEKOTOpOE MpejcTaBiieHue 00 SHEPruu, CHIE U JBUKEHUM, OTPAXKECHUH CBETa U 3BYKE.
OHU JEMOHCTPHUPYIOT JIEMEHTAPHBIC 3HAHUS O BO3JCHCTBUH YEIIOBEKA HA OKPY KAIOIIYIO CPEdy
U TOCIEJCTBUSAX ATOro Bo3AeicTBus. OHU CIOCOOHBI MPUMEHSATH 3HAHUS, JaBaThb KpaTKUeE
OTBETHI, U3BIEKaTh MH(OPMALIUIO U3 TaOIUI], IKCTPAIIOJIMPOBATh JIaHHBIC, MIPEICTABICHHBIC Ha
rpaduke MpOCTON JUHEHHOMN 3aBUCUMOCTH, & TAK)K€ HHTEPIPETUPOBATH PUCYHKH.

4. Huzkuil ypoBeHb y4eOHBIX JOCTHXXKEHUH 1o ectecTBo3HaHMIO — 400-475 Gannos.

Yuawuecs, oocmueuiue 3moeo yposHs, 0emMoHcmpupyiom 3HaHue HeKomopvlx OCHOBHbIX
gaxmoe 6 obnacmu 6uonoeuu, gusuxu u xumuu. OHA UMEIOT HEKOTOPbIE 3HAHHS 00 OpraHU3Me
YeJIoBeKa M HAaCJeICTBEHHOCTH, JEMOHCTPUPYIOT 3HAKOMCTBO C HEKOTOPHIMHU (PU3MYECKUMU
SIBJICHUSIMUA,  BCTPEUAIOIIMMHUCS WM B  TOBCEAHEBHOW JKM3HU.  Y4Yalluecs  MOTYT
MHTEPIIPETUPOBATh HEKOTOPBIE PUCYHKH U MPUMEHSTh 3HAHUE MPOCTHIX (PU3NUECKUX MOHATHH B
MPAKTHYECKUX CUTYaIUsX.

Takum 00pa3oM, HpU TPUHATOM B HCCICIOBAHUM IOAXOJAE OIKMCAHUE BBIICICHHBIX
YPOBHEH YUYEOHBIX TOCTIIKCHHM YYalllMXCsl ONMMPACTCS HAa COJCP)KaHHWE 3aJaHui, peasibHast
TPYAHOCTH KOTOPBIX OTBCYACT JaHHOMY YPOBHIO.
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Jns  wunoctpauuMy  COACpP)KAaHUSA — BBIJCICHHBIX  YPOBHEM  MaTeMaTH4eCKOM U
€CTECTBEHHOHAYYHOW IIOATOTOBKM B OTYETHl [0 pE3yJbTaTaM HCCICIOBAHUS BKIIOYAIOT
IIPUMEPBI 3aIaHUN KaXK10I0 YPOBHsI, KOTOPBIE UCIIOIb30BAIMCH B TECTUPOBAHUMU.

W3 npuBeneHHBIX IPUMEPOB OMMCAHUS YPOBHEHW YUEOHBIX TOCTHKEHUH SBHO BUJIHO, UTO
3TOT MOJAXOJ IPUBOJUT K TOMY, UTO OIIMCAHMs YPOBHEH MMOATOTOBKH HapsAy ¢ XapaKTEPUCTUKON
COCTOSIHUSL OOIIEYy4eOHBIX YMEHUH BKIIOYAIOT XapaKTEPUCTUKY COCTOSIHHS KOHKPETHBIX
y4eOHbIX YMEHMH, KOTOpbIE ONPEAENSAIOTCS  COJEpXKaHMEM IPOBEPOYHBIX  3a/1aHUil,
BBINOJIHABIIMXCS ydamuMmucs. O4eBUIHO, YTO 3TU OMMCAHUS BPAJ JU OyAyT MOBTOPSATHCS AJIs
XapaKTepUCTUKH YpPOBHEW NOJATOTOBKM B JIIOOOM JpPYroM HCCIEIOBaHUU, OTJIMYAIOLIEMCS
COJIepKaHMEM 3a/IaHuil, TpeiaraeMbix ydammmucs. OJHako oO0IIMe IMOAXOJbl K OMUCAHHUIO
y4eOHbIX JIOCTM)KEHUM 10 MaTeMaTHMKe U €CTeCTBO3HAHUIO IPUMEHUMBI KO BCEM
UCCIICIOBAHMSIM, IIEJTBI0 KOTOPBIX SBJISIETCS OLEHKA M JHArHOCTHKA YYeOHBIX JOCTHIKECHHM.
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