®OPMHUPOBAHUE MATEMATHUYECKOM TPAMOTHOCTHU HA YPOKAX
MATEMATHUKI»

CGFOI[HSI Ha IICpBOC MCCTO B MUPC BBIXOOUT HOTpe6HOCTL 6I>ICTpO pearupoBarTb
Ha BCC UBMCHCHUA, IIPOUCXOIAIMNC B ) KU3HU, YMCHHUC CAMOCTOATCIIPHO HAXOOUTD,
AHAJIIU3UPOBATDH, IIPUMCHATH I/IH(I)OpMaHI/IIO. ['maBHBIM CTaHOBHUTCS
q)YHKHI/IOHaJILHa}I I'PaMOTHOCTbB, TdK KaK 9TO «CITOCOOHOCTH YEJI0OBEKa peuIaTb
CTAaHAAPTHBIC JKU3HCHHBIC 3aa491 B Pa3JIMYHbIX CCIJean ZKHU3HHU U JCATCIBbHOCTH
Ha OCHOBC ITPHUKJIaJIHbIX 3HAHUI. OI[HI/IM Hn3 €€ BUAOB ABJIICTCA MaTCMaTHYICCKasA
I'paMOTHOCTbD.

«Mamemamuueckas cpamomHoCmb — CHOCOOHOCMb Yel08eKd ONPedeisimb U
HOHUMAMb POJIb MAMEMAMUKU 8 MUpe, 8 KOMOPOM OH JICUBEM, 8bICKA3bLEANb
XOpouo 060CHOBAHHbIE MAMEMAMUYECKUE CYHCOCHUSL U UCNONb308ANb
MaAmemMamuxy max, 4moowl yY0081emeopsams 8 Hacmosiuem u 6yoyujem
nompeoHOCmu, NPUCyue CO3UOAMenTbHOMY, 3AUHMEPECOBAHHOMY U MbICAAULEMY
2PAACOAHUHYY.

B onpenenennn «MaTeMaTH4eCKON rPaMOTHOCTH» OCHOBHOM YITOP CAEJIaH HE Ha
OBJIaJICHUE TIPEAMETHBIMU YMEHUSIMU, a Ha (DYHKIIMOHATIBLHYIO IPAMOTHOCT,
MO3BOJISIOIYIO0 CBOOOTHO MCIOIB30BaTh MATEMATHUECKUE 3HAHUS TS
YAOBJICTBOPEHUS PA3IMUHBIX OTPEOHOCTEH — KaK JUYHBIX, TaK U OOIIECTBEHHBIX.
CoryiacHO 3TOMy OCHOBHOE BHUMAHHE HYKHO YACNATh MPOBEPKE CIIOCOOHOCTH
yYaImxcs UCIOIb30BaTh MAaTEMAaTHYECKHUE 3HAHUS B PA3HOOOPA3HBIX CUTYAIIHX,
TPEOYIOIINX JJII CBOETO PEIICHUS PAa3IMUHBIX MTOAXO00B, PA3MbIITUICHUHN U
uHTyHUIMM. OYeBUIHO, YTO JJIsI TOTO SIBHO HEOOXOMMO UMETh 3HAYUTEIHHBIN
00bEeM MaTEMaTUUECKUX 3HAHUN U YMEHUMN, KOTOPhIE HE CBOMSITCS K 3HAHUIO
MaTeMaTU4YeCKuX (PaKToB, TEPMUHOJIOTHH, CTAHAAPTHBIX METOJIOB U YMEHUIO
BBINIOJIHATH CTAHJAPTHBIE JCUCTBUSA U UCTIOJIB30BAThH OMPEAECICHHBIE METO/IBI.

CYH.IHOCTB MOHATHA «KT'PAMOTHOCTH) OIIPCACIACTCA TPEMS ITPU3HAKAMMU:

o TOHMMAHHUEM POJU MATEMATUKH B PEATBHOM MHDE,

¢ BBICKa3bIBAaHMEM OOOCHOBAaHHBIX MATEMATHUYECKUX CY>KJICHUMH,

¢ HCIOJb30BAHUEM MATEMATHKH JJI YAOBIECTBOPEHUS NOTPEOHOCTEM
YeJoBeKa.

Heobxoaumo u3MeHUTh TPUOPUTETHI B IIKOJILHOM 00pa30BaHuH,
MEPEOPUEHTUPOBATHCS HA KOMIIETEHTHOCTHBIN MOJIXO0/1, HEIPEPHIBHOE
camoo0pa3oBaHue, OBJIa/ICHNE HOBRIMU HH(POPMAIIMOHHBIMU TEXHOJIOTHUSMH,
yMEHHUE COTPYAHUYATH U pabOTaTh B Ipynnax u Jp.

Omna ouenuBaercs B tectax BOY /I, EHT, B 3aganusx PISA, TIMSS u apyrux
MEKTyHAPOIHBIX UCCIEAOBAHUSX.



anmueca AOJIKHBI YMCTD pCIIaTh JI00BIE TTOCTaBJIEHHBIE nepea HUMU 3aiavu. B
3aBUCHUMOCTH OT CJIOKHOCTHU 3aAdHNA BBIIACIICHBI TPU YPOBHA MaTEMaTHYECKOM
KOMIICTCHTHOCTH:

YPOBEHb BOCIIPOU3BEACHHUS, YPOBEHb YCTAHOBJICHHUSI CBSI3EH, YPOBEHD
pacCyXICHUM.

Ilepesuviil yposens (ypoOBEHb BOCIIPOU3BEICHHUS) — 3TO MPSMOE IPUMEHEHHUE B
3HAKOMOM CUTYyaIluu U3BECTHBIX ()aKTOB, CTAHIAPTHBIX MPUEMOB, PACIO3HABAHUE
MaTeMaTU4YeCKUX 0OBEKTOB U CBOMCTB, BBHITIOJIHEHUE CTaHAPTHBIX MPOLEYD,
MPUMEHEHUE U3BECTHBIX AITOPUTMOB U TEXHUYECKUX HABBIKOB, paboTa co
CTaHJAapTHBIMU, 3HAKOMBIMU BBIPAKEHUSIMH U (POPMYIJIaMU, HETIOCPEICTBEHHOE
BBITIOJTHEHNE BHIUYMCIICHUMN.

Bmopoti yposens (ypOBEHb YCTAaHOBJICHUS CBSI3€i1) CTPOUTCS HAa PENPOSYKTUBHOM
JEATEIIbHOCTH 10 PEIICHUIO 3a]1a4, KOTOPbIC, XOTS ¥ HE SBJISIIOTCS TUITUYHBIMH, HO
BCE JK€ 3HAKOMbI YUalIUMCs WJIA BBIXOAAT 32 PAMKHU M3BECTHOIO JIMIIb B OYEHb
Masoii crerenu. CozepKaHue 3aJ1a4u MOACKa3bIBAET, MaTeprall KAKOro pasjeiia
MaTeMaTUKH HaJI0 UCIIOJb30BaTh U KAKHE U3BECTHBIE METOIbI IPUMEHHT.
OOBIYHO B 3THUX 33Jla4axX MPUCYTCTBYET O0Jibllle TPEOOBAaHUI K MHTEPITPETAIIUU
pELIEHHUsI, OHU MPEIONAratoT yCTAHOBJIECHUE CBA3EN MEXKIY pa3HbIMU
MPEACTABICHUSIMU CUTYallUH, ONIMCAHHOW B 3aj/laye, UM YCTAHOBJIIEHUE CBSI3EH
MEXK]ly JaHHBIMU B YCJIOBUU 3ajady.

Tpemuii yposens (YPOBEHb PACCYXKIEHUM ) CTPOUTCS KaK Pa3BUTUE MPEbIAYILETO
ypoBHsL. J1Jis pelieHus 3a/1a4 3TOT0 YpOBHS TPEOYIOTCS ONpeieeHHAs UHTYULIMS,
Pa3MBITIIUICHUS] U TBOPYECTBO B BBIOOPE MATEMATHUECKOTO HHCTPYMEHTAPHS,
WHTETPUPOBAHUE 3HAHUN U3 Pa3HBIX Pa3/IesiOB Kypca MaTEMaTHKH,
caMOCTOATeNbHAs pa3paboTKa allropuT™Ma JeHCTBUM. 3a1aHus, KaK MIPaBUJIO,
BKJIFOYAIOT OOJIBIIE IAHHBIX, OT YYalINXCS YacTO TpeOyeTcs HalTu
3aKOHOMEPHOCTh, ITPOBECTH 0000IIICHHE i OOBICHUTH UJIIH 00OCHOBATH
MOJTyYEHHBIE PE3YJIbTATHI.

[Ipobnema dhopmupoBanus PyHKIIMOHATIBHON TPaMOTHOCTH TpeOyeT U3MEHEHU I
K COACPKaHUIO JIEATebHOCTH Ha ypoke. HayunTbcs n1eiicTBOBATh YUEHUK MOXKET
TOJIBKO B IIPOLIECCE CAMOI'0 AEUCTBHUS, a €KETHEBHAs pabOTa yUnUTENs Ha YPOKE,
oOpa3oBaTeibHbIe TEXHOJIOTHH, KOTOPbIE OH BbIOMpaeT, GOPMHUPYIOT
(GYHKIIMOHAJIBHYIO TPAMOTHOCTh yYaIIUXCHl. .

VY4eHuKH TOJDKHBI aKTUBHO IPUHUMATh Y4acTHE Ha BCEX ATarnax yaeOHOTO
nporecca: GopMyIUpOBaTh CBOM COOCTBEHHBIE TUTIOTE3bI U BOMPOCHI,
KOHCYJIBTUPOBATH JPYT JIPyTa, CTABUTH IEIH IS Ce€0s1, OTCICKUBATH MOJTYICHHBIC
PE3yIBTATHI.



[TpouyHOE ycBOEHHE MaTepuaa JOCTUTACTCs TOCPEACTBOM yU4eOHOTO TIpoliecca,
B IICHTPE KOTOPOT0 HAXOUTCS YUCHHK, [IOATOMY Ha MPOTHKCHUH BCEX YPOKOB
HEO0XOIMMO:

e Co3zianue ToM cpefibl, KOTOopasi MO3BOJISET JMYHOCTH YyBCTBOBATh CE0s
CBOOOJHO M 0€30I1aCHO B IIpoLIecce 00yUYEHUSI.

» @opMHUpPOBaHNE CAMOPETYIMPOBAHUS, YTO 00ECIeYBAET CaMOHAMNPABIECHHOCTb,
CaMOCTOSTENIEHOE OIIpeJieIeHne MPOoOIeMBbl U LIEJIH, CAMOCTOSITEIbHBII BHIOOD
CTpaTeruii i JOCTUKCHHUS LIETICH.

* Pa3BuTHE KPUTHYECKOTO MBIIIICHUS, YTO CITIOCOOCTBYET OCMBICIICHHUIO, OIICHKH,
aHaJIM3y ¥ CUHTE3Y MH(POPMAIH, KOTOPbIE MOCIY>KaT OCHOBaHHUEM K JCHCTBHIO.
* OueHuBanue o0yueHusl, pa3BUTHSI COOCTBEHHOI'O TOHUMAaHUS U ONIpeIeICHUs
oOyueHwus, ISl TaTbHEHIIEero COBEPIICHCTBOBAHMSI.

Pa3BuTne yenoBeka MpoOMCXOIUT B TECHOM B3aUMOCBSI3U KOTHUTHUBHOTO,
COLIMAJIBHOTO Y AMOLIMOHAIILHOTO MbIILIeHUs1. OZHON U3 COCTABIIAIOIINX TAKOTO
Pa3BUTHS SIBJISIETCS TUAIOroBoe oOyueHue. Jlnanoropoe 00yueHne B3auMOCBS3aHO
¢ 00y4eHHEeM KPUTHIECKOMY MBIIUICHUIO. VICTIoIb30BaHne TEXHOIOTUN
KPUTHYECKOTO MBIIIJICHUS 09eHb 3(()EKTUBHO Ha ypokax MaTeMaTHKu. OHO
pa3BUBaAET yMEHHE padoTaTh ¢ MH(PpOpPMaALUEH, JIOTHYECKH MBICIUTD, PEIIATh
po0JIeMbl, aprTyMEHTHUPOBATh CBOE€ MHEHHE, CaMO00y4YaThCsl, COTPYIHUYATh

U paboTaTh B IpymIe. YUeHUKaM OY€Hb HPaBUTCS COCTAaBIISITh KJIACTEP MO Pa3HbIM
TeMaM, 3a/1aHHe Ha BO3PALLEHUE K «M3BECTHON HHPOPMAI», IPUEM «MO3alKa,
UHCTPYKIUH, TAMITKI», BOIPOCHI BEPHO WK HE BEPHO, IPUEM KKOP3UHA UACH»
JUIsL OTPaOOTKH HaBbIKA PEIICHUs 3a7ad. YUUTEIb U YIEHUK MEHSIOTCS POJISIMH,
TJIaBHAs POJIb MPUHAIEHKHUT YUCHUKY, & YIUTEIh — KOHCYJIBTAHT, TOMOIIIHHUK.

B miranupoBaHuy MoCneAyOMMUX AEUCTBUNA YUUTENS IO COCTABIEHHUIO TUIaHa
pabOoThI MO MOBBIIICHUIO KAYECTBA YCBOCHUS YUAIIUMUCS y4eOHOTO MaTepHalia
00JIBILIOE 3HAUEHUE UMEET OLICHUBAHKE, CAMOIIPOBEPKA U B3aMMOIIPOBEPKA JAKOT
O0JbIIME BO3MOKHOCTH, YYAIMECs HAUMHAIOT OILIYIIaTh ce0sl aKTUBHBIMU
y4acTHUKaMU Ipolecca cBoero o0ydeHus, yyaTcs 3alluIaTh CBOIO padoTy.

WX Hajo yuuTh aHAIU3UPOBATH CBOIO paboTy, pelaTh, YTO HY)KHO CAENaTh s
yIIy4lIEHUS] YCBOCHUS MaTepuaa, Kak MpeoojeTh NpodaeMbl, KOHTPOJIUPOBATh
IPOLECC MPOJABMKEHUS K LEJIH, CAMOOIIEHKA B OOJIBIIION CTEIIEHU CBSA3aHa

C CaMOpETyJIMPOBaHUEM.

Pa3BuBaTh MaTEMAaTUYECKYIO TPAMOTHOCTh HAJI0 ITOCTENIEHHO, HAUMHAA C 5 Kiacca.
PerynsipHo BKIIFOUATh B XO1 ypOKa 3a1aHUS HA «U3MEHEHUE U 3A8UCUMOCTIUY,
«NPOCMPAHCMB0 U PopMay, «HEONPEOEIeHHOCIbY, «KOIUYECEEHHbIe
PAccysHcoOeHusy u m.n..

Ot 3alaHrs MOXKHO HCIIOJIB30BATh IO YCMOTPCHUIO YUUTEIIA:

» Kaxk urpoBoit MOMEHT Ha ypoke;



o Kax nmpoOnemMHBIi 371eMEHT B Ha4YaJle ypoKa;

o Kak 3amanne — «To140K» K CO3/JaHUIO TUTIOTE3bI JIJISl UCCIIEI0BATEIBCKOTO
MIPOEKTA;

o Kaxk 3amanue 1151 cMeHBI JeTETbHOCTH Ha YPOKE;

« Kaxk Mogenb peanbHOM )KU3HEHOM CUTYaIlUH, WILTIOCTPUPYIOIICH
HEO0OXOIMMOCTb U3YUYEHUS KAKOTO JIMOO MOHATHS Ha YPOKE;

« Kak 3amanue, ycranapiauBaroiiee MeXIpeIMETHbIE CBA3U B IIpoliecce
oOy4YeHHS;

« Hexotopsie 3amanmns 3acTaBaT chopMyIUpOBATH CBOIO TOUKY 3PCHHS U
HAWTH apTyMEHTBI JJIsI €€ 3aIUThI;

o MoxHO cOOpaTh 3aJaHMS OJJHOTO THIA U MPOBECTH YPOK B COOTBETBETCTBUH
C KakoiTO 00pa3oBaTeIbHON TEXHOJOTUEH;

o MoxHO Bce 3a7au 00ObETUHUTD B TPYIIITHI M CO3AaTh CBOM JICKTUBHBIN
KypC MO Pa3BUTHIO MATEMATUYECKOTO MBIIIIJICHUS;

o 3ajaHus TAKOTO TUIIA MOKHO BKIJIIOYATh B IIKOJIBHBIC OJUMITHUAIBI,
MaTEeMaTUYeCKUE BUKTOPUHBI;

o 3ajauM Ha pa3BUTHE MATEMATHUYECKOTO MBIIUICHHUS MOTYT CTaTh OCHOBOM
JUTSI BHEKJIACCHOTO MEPOTIPUATHS B paMKaX JeKaIbl MaTeMaTHKH.

J{1s1 BBITIOTHEHUA 3aaHUI TPEOYeTCsl OTHOCUTEIBHO HEOOJBIIONH 00beM 3HaHUI U
YMEHHUM, KOTOpbIE HEOOXOIUMBI JJIsl MATEMAaTUUYE€CKH TPAMOTHOTO COBPEMEHHOTO
YeJ0BEKA.

K HUM OTHECEHBI:

e TPOCTPAHCTBEHHBIC MPEACTABICHUS;

e TPOCTPAHCTBEHHOE BOOOPAKECHHUE;

¢ CBOICTBa MPOCTPAHCTBEHHBIX (DUTYP;

e yYMEHHE YUTATh M HHTEPIIPETUPOBATH KOJUICCTBEHHYIO HH(DOPMAITHIO,
MPEICTABICHHYIO B pa3uyHOU Gpopme (B hopme TabmuIl, 1uarpamm,
rpauKOB peaIbHBIX 3aBUCUMOCTEH ), XapaKTEPHYIO JJI CPEIACTB MACCOBOM
uHdopmaIuy;

o yMeHue pabotaTh ¢ hopMyIamu;

¢ 3HAKOBBIC M YHCIIOBbIE NTOCIIEI0BATEILHOCTH;

e HaxOXXJICHUE MEpUMETpPA U IJIOMAIeH HECTaHAAPTHBIX (PUTyp;

e JICHCTBUSA C NPOLICHTAMU;

e HCIIOJB30BaHHE MacITada;

¢ HCIOJB30BAaHUE CTATUCTUYECCKUX MOKA3ATEICH ISl XapaKTEPUCTHKH
pEAIbHBIX SIBJICHUH U IIPOLIECCOB;

e YMEHUE BBHITIOJIHATH JICHCTBHSI C PA3IMYHBIMK CIMHUIIAMHA U3MEPCHUS
(IUTMHBI, MacChl, BPEMEHHU, CKOPOCTH) U JIp.

MOHO MPUMEHSTH MOTYYEHHBIE 3HAHHS U YMEHUS Ha YPOKaX K PEIUICHUIO
po0sieM, BO3HUKAIOIINX B MOBCETHEBHON MTPAKTUKE



Hanpumep B Tectax [In3a nansl 3aganus
OKPYIVIEHHUE(S ki)

Anuce HeoOxoauMO HalTH cymmy ducen 19,6,23,8 u 38,4, OKpyTJIMB UX 10
Omkaiiiiero 1eaoro yucia. Kakue Tpu unciia e B3sITh?

XXWUNOW IOM

Ha doTorpacdumn BnaeH xunnon oM, y KOTOpOro Kpbila uMeeT gopmy
nMpamuapl. BbIYMCIUTE Nowaab nona vyepaaka. (Mol MOXXeEM pelmnTb
3aa4y C NoOMoLLbIo TeMbl reoMeTpun B 10 Knacce nnowaab nMpaMmabl)
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ABJIOHU (9 knacc mema npoepeccusi)

depmep Ha CaZJOBOM YYaCTKE BhICAXXHBAET SI0JI0HU B (hopMe KBajipaTa, Kak
MOKa3aHoO Ha pUCYHKe. /{7151 3amuThl s0JI0HH OT BETpa OH CaXKaeT M0 KpasiM ydacTKa
XBOMHBIC JIepeBbs. Huke Ha pucyHKe n300pakeHbl CXEMBI MOCATKU S0JI0HD U
XBOWHBIX JICPEBHEB /11 HECKOJIBKHUX 3HAYEHUH N, TJI€ N — KOJIUYECTBO PSIIOB
BBICQKEHHBIX SI0JIOHb. DTy MOCIE0BATEIPHOCTh MOKHO MPOIOJDKUATD IS JIFOOOTO
qyucia n.
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Bormpoc 1: 3anonaute Tabnuiy:

n KonuuectBo 26noHb KonnuyecTBO XBOMHbBIX
JepeBbeB
1 1 8
2 4
3
4
5
Bonpoc 2:

B paccMOTpeHHOW Bbllle NOCNeA0BaTENbHOCTM KOMIMYECTBO MOCAKEHHbIX
S16/10Hb U XBOMHbIX AEPEBLEB NOACUNTLIBAETCS CEeAYOLWMM 06pa3oM:

KOMMYECTBO S6/0Hb = N2,
KOMIMYECTBO XBOWMHBIX AepeBbEB = 8N,
FAe 11— YACNO PAAOB BbICAXKEHHBIX S6MOHb.

NSl KaKoro 3HayeHust /7 Yncno S6710Hb ByAET paBHO YMCTY MOCAXKEHHbBIX
BOKPYI HUX XBOMHbIX 1€pEBLER?

3anuunTe peLueHue.

Bonpoc 3:

MNpeanonoxXxuM, 4To depmep pewnn NoCcTeneHHO YBENNYMBATL YNCNO
psiaoB 16/710Hb Ha CBOEM yyacTke. YTo npu 3ToM byaeT yBennunBaThCsl
ObICTpee: KOIMYECTBO BbICaXMBAEMbIX S6/10Hb UM KOJTMYECTBO XBOMHbIX
[lepeBbLEB?

Januiuure 00bSICHEHHUE CBOErO OTBETA.





