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«DopMHpPOBAHME MATEMATUYECCKON IPAMOTHOCTH HA YPOKaXx
MaTeMaTHUKID)

CeroJiHsi Ha IEPBOE MECTO B MUPE BBIXOJUT NOTPEOHOCTH OBICTPO pearupoBaTh
Ha BCE U3MEHEHU, IIPOUCXOIAIINE B KU3HU, YMEHUE CAMOCTOSTEIIbHO HAXOIUTh,
aHAJIM3UPOBATH, MPUMEHATHh UHPOpMaLKIO. [ TaBHBIM CTaHOBUTCSA
(GyHKIHOHAIbHAsI TPAMOTHOCTD, TaK KaK 3TO «CIIOCOOHOCTH Y€JIOBEKA PeIlaTh
CTaHJIapTHbIE JKU3HEHHBIE 33/1a4 B PA3IMYHBIX Cepax KU3HU U JAESITEIbHOCTH
Ha OCHOBE ITPUKJIAIHBIX 3HaHUI». OTHUM U3 €€ BUIOB SBJISIETCS MATEMaTUYECKAS
IPAMOTHOCTb.

«Mamemamuueckas cpamomHocms — CHOCOOHOCMb 4el08eKa onpeoeisims u
HOHUMAMb POJIb MAMEMAMUKU 8 MUpe, 8 KOMOPOM OH JHCUBEM, 8bICKA3bIBAMb
Xopouto 000CHOBAHHbBIE MAMEMAMUYECKUE CYHCOEHUs U UCNONb308AMb
MaAmMemMamuxy max, umoowsl yY0081emeopsams 8 Hacmosiuem u 6yoyujem
nompeoHOCmuU, NPUCyujue co3u0amenrbHOMy, 3aUHMEPECOBAHHOMY U MbICAAUEM)
2PAANCOAHUHY Y.

B onpenenennn «mareMaTuyecKoON rpaMOTHOCTHY» OCHOBHOM YIIOP CAEJIaH HE Ha
OBJIaJICHUE TIPEAMETHBIMU YMEHUSIMU, a Ha (DYHKIIMOHATBHYIO TPAMOTHOCT,
MO3BOJISIIONTYIO CBOOOTHO UCTIOIh30BATh MATEMATHUECKHUE 3HAHUS TSI
YIOBJICTBOPEHUS PA3IUYHBIX MOTPEOHOCTEN — KaK JIMYHBIX, TAK U OOIICCTBEHHBIX.
CornacHo 3TOMy OCHOBHOE BHUMAaHHE HYKHO YACIATh MPOBEPKE CTOCOOHOCTH
yUYalMxcsl UCIOIb30BaTh MAaTEMaTUUYECKUE 3HAHUS B pPa3HOOOPA3HBIX CUTYAIIMSIX,
TPEOYIONIUX /JI1 CBOETO PEIICHUS Pa3IMYHbIX MOJIX0/10B, Pa3MbIIUICHUN 1
uHTyuud. OYeBUIHO, YTO JJIS 3TOTO SIBHO HEOOXOJUMO UMETh 3HAYUTEIIHHBIN
00beM MaTEeMaTUYECKUX 3HAHUN U YMEHUMN, KOTOPhIE HE CBOISTCS K 3HAHUIO
MaTeMaTUIECKUX (PaKTOB, TEPMUHOJIOTUH, CTAHJAPTHBIX METOJIOB M YMECHHUIO
BBINIOJIHATH CTAHAAPTHBIE AEUCTBUS U UCIIOIb30BATh ONPEAECICHHBIE METO/BI.

CYHIHOCTL MMOHATUA «I'PAMOTHOCTU) OIMPCACILACTCA TPCMA IIPU3HAKAMU

e TIOHMMAHHUEM POJIU MATCMATUKHU B PC€aJIbHOM MUPC,

e BBICKa3bIBAaHHEM OOOCHOBAHHBIX MaTEMaTHYECCKUX CY)KI[GHI/II\/'I,

e HCIIOJIB30BAHHUCM MATCMATUKHU JJI YAOBJICTBOPCHUA HOTpe6HOCT€I\/JI
YCJIOBCKaA.

Heobxoaumo u3MeHuTh NPHUOPUTETHI B IIKOJIBHOM 00pa30BaHuUM,
IIEPEOPUEHTUPOBATHCA HA KOMIIETEHTHOCTHBIN ITIOAXO/, HENIPEPBIBHOE
caMmo00pa3oBaHue, OBJIAJIEHUE HOBBIMU MH(OPMALIMOHHBIMU TEXHOJIOTUSIMH,
yYMEHHUE COTPYIHUYATh U paboTaTh B rpynnax H Jp.



Omna ouenuBaercs B tectax BOY /I, EHT, B 3ananusix PISA, TIMSS u npyrux
MEKTYHAPOIHBIX UCCIIETOBAHUSIX.

anmnecsl HOJIKHBI YMCTh pCIIATh JIFOOBIE ITOCTABJICHHBIC nepca HUMHU 3a1a4u. B
3aBUCHUMOCTH OT CJIOKHOCTHU 3adaHUS BBIACIICHBI TPU YPOBHA MaTEMaTHYECKOM
KOMIICTCHTHOCTH..

YPOBEHb BOCIIPOU3BEICHUS, YPOBEHb YCTAHOBJIEHUS CBA3€H, YPOBEHB
PACCYXICHUHU.

Ilepesviii yposens (ypoBEHb BOCIIPOU3BEIEHUS) — ATO MPSMOE MPUMEHEHHE B
3HAKOMOM CUTYallUh U3BECTHBIX (DAKTOB, CTAHAAPTHHIX IPUEMOB, PAaCIIO3HABAHUE
MaTEMaTUYECKUX OOBEKTOB U CBOMCTB, BHITIOJHEHNE CTAHAAPTHBIX MPOIIEAYD,
MPUMEHEHHNE U3BECTHBIX AJITOPUTMOB U TEXHUYECKUX HABBIKOB, paboTa co
CTaHJAPTHBIMU, 3HAKOMBIMHU BBIPAKCHUSAMH B (POPMYIIaMH, HETIOCPEICTBEHHOE
BBIITOJIHEHUE BBIYUCIICHU.

Bmopoii yposens (ypoBeHb YCTaHOBIIEHUS CBS3€H) CTPOUTCS HA PENPOTYKTHUBHOM
JEeSATEbHOCTHU MO PEIICHUIO 3a]1a4, KOTOPbIE, XOTS U HE SIBJISIOTCS TUIIUYHBIMU, HO
BCE K€ 3HAKOMBI YYAIIMMCS WU BBIXOJST 32 PAMKH U3BECTHOT'O JIUIIb B OYEHB
Mmanoi crenenu. CopepkaHue 3a/1auu NOJICKa3bIBAET, MaTEpHUall KaKoro pasjesna
MaTEeMaTUKH HAJI0 UCIIOIb30BaTh U KAKHE U3BECTHBIE METO/Ibl IPUMEHHUT.
OOBIUHO B 3THX 3aJlayaxX MPUCYTCTBYET OoJiblie TPEOOBAHUN K MHTEPIIPETAIIUN
pelIeHus, OHU MPEANOIaraloT yCTAaHOBIECHUE CBSI3€M MEXTY Pa3HbIMU
NPEACTaBICHUAMU CUTyalluy, OTMCAHHOMN B 33J]a4€, WJIH YCTAHOBIICHUE CBA3EH
MEXy TaHHBIMU B YCIIOBHUH 3aJ1ay.

Tpemuii yposenv (ypOBEHb PaCCyKICHUI) CTPOUTCS KaK Pa3BUTHE MTPEABIIYIIETO
ypoBHs. JIJIsl pelieHust 3a/1a4 3TOr0 YpOBHS TPEOYIOTCS Onpeae/IeHHAas: HHTYUIINS,
Pa3MBIIIUICHHUS] K TBOPYECTBO B BBIOOPE MaTEMAaTHUECKOT'0 HHCTPYMEHTAPHS,
WHTETPUPOBAHUE 3HAHUU U3 PA3HBIX Pa3/IeiiOB Kypca MAaTEMAaTHKH,
caMOoCTOsITeIbHAs pa3paboTKa ajaropuT™Ma JeicTBUi. 3a1aHus, KaK IIPaBUIIo,
BKJIFOYAIOT OOJBIIE JAHHBIX, OT YYAIIUXCS 9acTO TpeOyeTcss HauTh
3aKOHOMEPHOCTD, IIPOBECTH 0000IIEHNE U OOBSICHUTH WIIH 00OCHOBATH
TIOJTyYCHHBIC PE3YJIBTATHI.

[Ipobnema dhopmupoBanus PyHKIIMOHAIBHON TPaMOTHOCTH TpeOyeT U3MEHEHU
K COJIEP KaHUIO JIEITEIILHOCTH Ha ypoke. Hayuuthbcst 1elicTBOBaTh Y4EHUK MOMKET
TOJIBKO B MPOIIECCE CAaMOT0 JICUCTBHS, a ©KEJHEBHAS pad0Ta yUUTENs HA YPOKE,
oOpa3oBaTebHbIe TEXHOJIIOIMH, KOTOPbIe OH BbIOMpaeT, (GOPMHUPYIOT
(GYHKITMOHATBHYIO TPAMOTHOCTD YYaIIIUXCHL. .

YueHukn AOJIZKHBI dKTUBHO ITPUHUMATD Y4aCTUC Ha BCCX JTallax yqe6Hor0
Impouncecca: q)OpMy.T]I/IpOBaTB CBOM COOCTBEHHBIC TUIIOTE3hI BOIIPOCHI,



KOHCYJIbTUPOBATL APYT Apyra, CTAaBUTh LCIN IJIs 06651, OTCJIC)KHMBATDH IMOJTYUCHHBIC
PE3yJIbTATHI.

[TpouHoe ycBoeHME MaTepuaia IOCTUTAETCS MMOCPEACTBOM Y4eOHOTO Tpoliecca,
B IIEHTPE KOTOPOr'0 HAXOAMTCS YUECHUK, IIOATOMY Ha IPOTSIKEHUU BCEX YPOKOB
HEOOXOIUMO:

e Coznianue Tou cpefibl, KOTOpasi MO3BOJISIET TUYHOCTH YYyBCTBOBATh Ce0sl
CBOOOHO M 0€30MacHO B IIpoIiecce 00yUeHHUs.

» dopMUpoBaHUE CaMOPETYJIUPOBAHUS, UTO O0ECTICUMBAET CAMOHAMPABICHHOCTD,
CaMOCTOSITEIILHOE ONpeiesICHUE NPOOJIEMbI U 1[EIH, CAMOCTOSITEIbHBIN BHIOOD
CTPATErui ISl JOCTUXKEHHUS LIEJIEH.

* Pa3BuTHE KPUTUYECKOT'O MBIIIJIEHHUS, YTO CIOCOOCTBYET OCMBICIICHUIO, OIICHKH,
aHaJIU3y U CUHTE3y MH(OPMAIINH, KOTOPHIE ITOCTY>KaT OCHOBAHUEM K JICHCTBHIO.
* OnieHrBaHue 00yUYeHUsI, pa3BUTHS COOCTBEHHOI'O TOHUMAHUS M OTPE/IeTICHUS
o0yueHus, 7151 JadbHENUIIEro COBEPIICHCTBOBAHMSI.

Pa3Butue dyenoBeka MpOUCXOIUT B TECHON B3aUMOCBSI3U KOTHUTUBHOTO,
COLMATIBHOTO ¥ SMOLUMOHAJIBHOr0 MbIlLIeHHUs. OTHONW U3 COCTABIIAIOLIUX TAKOTO
pa3BUTHS SABJSETCS AUAIOroBoe o0yuyeHue. J(nanoropoe o0yueHue B3aMMOCBI3aHO
¢ o0y4eHHEM KPUTHYECKOMY MBINIIEHUI0. Vcronb30BaHre TEXHOIOTUN
KPUTUYECKOTO MBIIIUICHUSI 0O4eHb A((PEKTUBHO HA ypokax MaTeMaTuku. OHO
pa3BUBAET yMEHHE paboTaTh ¢ HHPOPMAILIUECH, TOTUIECKH MBICIIUTD, PEIIATh
npo0JieMbl, apryMEHTUPOBATh CBOE MHEHHE, CaMO00y4aThCsl, COTPYIHUYATD

U paboTaTh B IpyIIie. YUEHUKaM O4€Hb HPABUTCS COCTABJIATH KJIACTEP MO Pa3HbIM
TeMaM, 3aJlaHre Ha BO3PAIICHUE K «M3BECTHON MH(MOPMAITNY, TPUEM «MO3aiKa,
WHCTPYKIIMH, MTAaMSITKU», BOMPOCH BEPHO WM HE BEPHO, IPUEM «KOP3UHA UJICHU»
JUTsl OTPaOOTKM HAaBBIKA PEIICHUS 3a/1ad. YUUTEIh U YYCHUK MEHSIOTCS POJISIMH,
TJIaBHAs POJIb IPUHAMJICKUT YUYEHUKY, & YUUTEIb — KOHCYJIbTAaHT, TOMOILHHUK.

B murannpoBaHuy nocneayrommux 1eMCTBUNA YUUTENS IO COCTaBICHUIO TIaHa
paboThI 1O MOBBIIIEHUIO Ka4e€CTBa YCBOCHUS YUalllUMUCS Y4eOHOTO MaTepuasa
00JIBIIIOE 3HAUCHHUE UMEET OIICHUBAHKE, CAMOTIPOBEPKA U B3aUMOIIPOBEPKA JTAIOT
OOJIbIIIME BO3MOKHOCTH, yUallliecss HAUMHAIOT ONIYyIIaTh C€0s1 aKTUBHBIMU
y4aCTHUKaMU TIPOIIecca CBOEro 00yUYeHUsl, yuaTCs 3allUIlaTh CBOIO padoTy.

Nx Hapo yuuTh aHAIM3UPOBATh CBOIO PabOTy, pelIaTh, YTO HYKHO CIIETaTh JIs
yIIY4IIEHUs YCBOCHHS MaTepuaia, KaK Mpeo10jeTh NpobieMbl, KOHTPOJIUPOBATh
IPOIIeCC MPOJBMKEHUS K IIEJIM, CAMOOIICHKA B OOJBIIION CTETICHH CBsI3aHa

C CaMOPETYJIMPOBAHUEM.

Pa3BuBaTh MaTeMaTHYECKYIO TPAaMOTHOCTh HAJIO TTOCTENEHHO, HAYMHAas C 5 Kjacca.
PerynspHo BKItOUaTh B XOJ1 YPOKa 3aIaHUS HA «U3MEHEeHUe U 3A8UCUMOCTNUY,
«NPOCMPAHCMBO U POPMA», «HEONPEOENIeHHOCbY, «KOJIUYECBEHHbIe
paccysicoeHusy u m.n..



Ot 3alaHrs MOKHO HCIIOJBb30BATh IO YCMOTPCHUIO YUUTCIIA!

« Kak urpoBoii MOMEHT Ha ypOKE;

o Kak npoOnemMHBII 37IEMEHT B HaYaJIe YPOKa;

o Kak 3amanue — «TogoKk» K CO3aHUIO TUIOTE3BI IJI UCCIIEI0BATEIBCKOTO
MIPOEKTA;

o Kak 3amanue 1 cMeHbl IeITEIbHOCTH Ha YPOKE;

« Kak monensb peanbHON )KU3HEHON CUTYAILINU, WIUTIOCTPUPYIOLIEH
HEO0OXOIMMOCTh U3YUEHUS KaKOTo JIUOO MOHATHS Ha YPOKE;

o Kak 3amanue, ycTaHaBIMBaKOIIEE MEKIIPEAMETHBIE CBSI3H B IIPOLIECCE
o0yueHus;

« Hexotopsie 3amanus 3acTaBaT chopMyaupoBaTh CBOKO TOUKY 3pEHUS U
HaWTU apryMEHTHI 17151 €€ 3allUThI;

o  MoxHO coOpatTh 3a7aHUs OJJTHOTO THUIA U MPOBECTH YPOK B COOTBETBETCTBUU
C KaKoONTO 00pa30BaTe/IbHON TEXHOJOTHEMH;

o MoxHO Bce 3a/1auu 00bEIUHUTH B TPYIIbBI U CO3/1aTh CBOM 3JIEKTUBHBIM
KYpC I10 Pa3BUTHIO MAaTEMaTUYECKOT'O MBIIILICHUS,

o 3aJaHus TAKOTO TUIA MOKHO BKJIIOYATh B IIKOJIbHBIC OJTUMITUAIBI,
MAaTeMaTH4YECKHE BUKTOPUHBIL;

o 3a/1auv Ha pa3BUTHE MATEMATUYECKOT O MBIIUIEHUS MOTYT CTaTh OCHOBOM
JUISL BHEKJIACCHOT'O MEPOIPHUATHUS B paMKax J€Kaabl MATEMATUKHU.

J171s1 BBITIOJIHEHUS 3alaHU TPeOyeTCsl OTHOCUTENIbHO HEOONIBIION 00heM 3HAHUUN U
YMEHUH, KOTOpPbIE HEOOXOAMMBI JIJIs1 MATEMAaTUYECKU IPAMOTHOTO COBPEMEHHOTO
YesioBeKa.

K HUM OTHECEHBI:

¢ TPOCTPAHCTBEHHBIE MPEICTABICHUS;

e TPOCTPAHCTBEHHOE BOOOPAKEHNUE;

¢ CBOICTBa MPOCTPAHCTBEHHBIX PUTYD;

e YMEHHE YUTATh U MHTEPIIPETUPOBATH KOJIUIECTBEHHYIO HH(OpMAITHIO,
MpeACTaBICHHYIO B pa3audHoi ¢opme (B hopme TabIuIl, Auarpamm,
rpaMKOB pealibHbIX 3aBUCUMOCTEN ), XapaKTEPHYIO JJIsl CPEJICTB MACCOBOM
uHpOopMaIny;

o yMeHue paboTaTh ¢ hopMynamu;

¢ 3HAKOBBIE M YUCIIOBBIE MMOCIEI0BATENbHOCTH;

o HAXOXJIEHHE MEpUMETPA U IJIOMIA el HECTaHAAPTHBIX PUTYD;

o JICWCTBUS C MPOLEHTAMM;

e HCIIOJB30BAaHME MACIITA0A;

¢ HCIONB30BAaHME CTATHCTUYECKUX MOKA3ATEIEH ISl XapaKTePUCTHKHU
pEeaNbHBIX SBJICHUN U TIPOIIECCOB;

e YMEHHE BBINIOJHATH IEUCTBUSI C PA3TUYHBIMU €TUHUIIAMU U3MEPECHHUS
(IUTHHBI, MacChl, BpEMEHH, CKOPOCTH) U JP.



MoxHO IMPUMCHATDH IMOJIYUYCHHBIC 3HAHUA U YMCHHA HAa YPOKaX K PCHICHHIO
HpO6J’ICM, BO3HHMKAIOIIINX B HOBCGHHeBHOﬁ IIPAKTHUKC

Hanpumep B Tectax [1n3a gansel 3a1aHus
OKPYI'JIEHHUE(S ki)

Anuce HeoOX0oMMO HalTH cymmy yucen 19,6,23,8 u 38,4, okpyrius ux 10
Oypkaiiiiero enoro yucia. Kakue Tpu unciia e B3sTh?

XWUNOoW OOM

Ha doTorpacdumm BUAEH XUMON 0M, Y KOTOPOro Kpbilla UMeeT thopMy
nMpamMuabl. BblUMCIUTE NowWwaab nona Yepaaka. (Mbl MOXXeEM pelmnTb
3a7a4y C rNoMmolLLbio TeMbl reoMeTpun B 10 knacce nnowaab NMpaMuabl)

| oL 4
>y |
IK

I

A 12m B

ABJIOHU (9 knacc mema npoepeccus)

®depmep Ha CaZJOBOM y4acTKE BhICAXXHBAET sI0JI0HU B (hopMe KBajparta, Kak
MOKAa3aHO Ha PUCYHKE. J[71s1 3a1uThl sI0JI0Hb OT BETpa OH Ca)XaeT MO0 KpasM y4acTKa
XBOMHBIE JIepeBbsi. Hirke Ha pucyHke n300pa’keHbl CXEMbl TOCAIKU S0JI0Hb U
XBOMHBIX JIEPEBbEB /I HECKOJIBKUX 3HAYEHUM N, TJI€ N — KOJIMYECTBO PSIOB
BBICAKEHHBIX SI0JIOHb. DTy MOCIE0BATENFHOCTh MOYKHO TPOJIOKUTE IS TF0O0TO
yucia n.
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Bormpoc 1: 3anonuute Tabnuiy:

n KonuuectBo A6noHb KonmnyecTBo XBOWHbIX
JepeBbes
1 1 8
2 4
3
4
5
Bonipoc 2:

B paccMOTpeHHOM Bbillie NOCNEA0BATENBHOCTM KOMIMUYECTBO NMOCAXKEHHbIX
S16MOHb 1 XBOWMHbIX AEPEBLEB MOACYMTLIBAETCS CNEAYHOLLMM 06pa3oM:

KONMYECTBO S6/10Hb = n?,
KOJIMYECTBO XBOMHbBIX AepeBbeB = 8n,
FAe /71— YUCNO PSAOB BbiCAXEHHbIX SI6MOHb.

[Nsi KAaKOro 3HayeHust /7 Yncno S6510Hb ByaeT paBHO YMCITY MOCAXKEHHbIX
BOKPYT HMX XBOMHbIX AEPEBLEBR?

3anuwmnTe peLueHue.

Bonipoc 3:

MpeanonoxuM, 4to depMep pelumnsn NOCTENEHHO YBENNYMBATL YNCIO
psiAoB 610Hb Ha CBOEM yyacTKe. YTo Npu 3TOM ByaeT yBennMunBaThCs
BbICTpee: KOIMYECTBO BbICaXMBAEMbIX S6/10Hb UM KOSIMYECTBO XBOMHbIX
lepeBbeB?

3anumure 00bICHEHHUE CBOEr0 OTBETA.






