Tema: YMeHusi, XapakTepu3ywoiue MaTeMaTH4eCKy0 TPAMOTHOCTh
Pazoen 1. Cywinocmov )yHKUUOHATIbHOU MameMamuiecKoil 2pamomHocmu

1. Oo6beM yacosB: 1 u.

2. Heap wm3ydeHusi pasgeia. 3HAKOMCTBO C  MOAXOJaMH K
GbOpMHUPOBAaHUIO W  OICHKE MATEMAaTHYCCKOM TIpaMOTHOCTH B  ¢opmare
nccaenoBanus PISA.

3. JleKuMOHHBII MaTepuas: BHUICO, MPE3CHTAIUS, KOHCIICKT JICKIIUH,
BOITPOCHI.

4. KoHCIIEKT JIEKIHH.

B wuccnenoBanun PISA mMaremaTwdeckass TpaMOTHOCTh ONPESNISICTCS Kak
«CTOCOOHOCTh HMHIWBHIyyMa TPOBOJHUTH MAaTEMaTHYECKUE pacCyXICHUS U
dopMynupoBaTh, NPUMEHSATH, HHTEPIPETUPOBATH MATEMATHUKY HJs pPEIICHHUS
po0JeM B pa3HOOOPa3HBIX KOHTEKCTAX PEaTbHOTO MUPaY.

@opMyJHPOBATh CUTYalMd MATEMAaTHYeCKH BKIIOYAET CIIOCOOHOCTH
pacmo3HaBaTh M BBISBISATH BO3MOKHOCTH WCTOJIL30BaTh MAaTEMAaTHKY, NMPHUHATH
UMEIONIYIOCS CUTyaluio U TpaHchopmupoBatb ee B (oOpMy, MOAJAIOUIYIOCS
MaTeMaTHYECKON 00paboTKe, Co3aaBaTh MATEMATHIYECKYIO MOJIEITh, OTPAKAIOIIYIO
0COOEHHOCTH ONMCAHHOW CUTYaIIUH.

[IpuMeHATH MaTeMATHKY pacCMaTPUBAETCS KaK CIOCOOHOCTh MPUMEHSTh
MaTeMaTUYECKUE TTOHATHUSA, (aKThI, IPOLIEAYPHI, PACCYKICHUS U MHCTPYMEHTHI JIJIs
MOJTYyYEHUS] PEIICHUs WM BBIBOJOB. JTa NEATEIBHOCTh BKIIFOUACT BBITIOJTHEHUE
MaTEeMAaTUYECKUX TMPOIEAYp, HEOOXOAMMBIX [UJIS TIONYYEHHs] pe3yiIbTaToB U
MaTEMaTHYECKOTO pelieHusS (HampuMmep, aHaJIW3WpoOBaTh HWHQPOPMAIMIO Ha
MaTEeMaTHYECKUX JuarpaMmax u rpadukax, pabdoTath € TEOMETPHUYCCKUMHU
dbopMamMu B TIPOCTPAHCTBE, aHAIM3WPOBATh JaHHBIC). PaboTaTh ¢ MOACIBIO,
BBISIBIISITh 3aKOHOMEPHOCTH, OMPENEIATh CBS3U MEXKIY BEIUYHMHAMH U CO31aBaTh
MaTEMaTUIECKNE apTYMEHTHI.

HNuTepnpeTupoBaTh TOJpa3yMeBaeT CIOCOOHOCTh Pa3MBIILISATH  HaJ
MaTeMaTUYECKUM PEIICHHEM WIH Pe3yIbTaTaMH, HHTEPIPETUPOBATh U OICHUBATH
UX B KOHTEKCTE peallbHOW MpoOJieMbl. JTa NEATEIbHOCTh BKIIOYAET TMEPEBOT

MAaTEMATUYCCKOIO PpCUICHUA B KOHTCKCT peaHLHOﬁ HpO6JI€MBI, OLCHNBAHHNC



PEATBPHOCTH MaTEMaTHYECKOT0 PEIICHUS WM PACCYXKJICHUH IO OTHOIICHHIO K
KOHTEKCTY TPOOJIEMBl. DTOT TPOIECC OXBATHIBACT W MHTEPIPETAINIO0, U OICHKY
MIOJTYICHHOT'O PEIICHUS WIH ONIPEIEeNICHNEe TOT'0, YTO PE3yIbTaThl Pa3yMHBI 1 UMEIOT
CMBICII B paMKaxX MpeMIOKEHHOW curyanuu. [Ipm 3TOM MOXET moTpedoBaThCs
pa3paboTaTh OOBSICHEHUS WM apTYMEHTAIIUIO C YYETOM KOHTEKCTa TPOOJIEMBI.

Kaxkplif U3 3TUX MBICIIUTEIIBHBIX ITPOIIECCOB OIMMPACTCS HA MAaTEMaTHYCCKHUE
pacCcyXaeHus, IO3TOMY pa3paboTYuKH KoHIEeNnuuu wuccienoBanus PISA-2021
JOTIOTHWIIM UX PAacCyKAeHUsIMH. DTO O3HAYaeT, YTO YydYalluMcs MoTpedyercs
IPOJAEMOHCTPUPOBATh, KaK OHHM YMCIOT pPa3MBIIUIATh HaJ apryMEHTaMH,
000CHOBaHUSIMH W BBIBOJAMH, HaJ PA3IUYHBIMH CIOCOOAMHU TPEACTABICHHUS
CUTyallMM Ha s3bIKE MaTeMaTHUKH, HaJ PaIlMOHAIBLHOCTHIO IMPHUMEHSIEMOTO
MaTEMaTUYECKOTO ammapara, HaJl BO3MOXKHOCTSMH OIICHKH W HMHTEpIpPETAIluu
MIOJTYYCHHBIX PE3YJIbTATOB C y4ETOM OCOOCHHOCTEH MpeiaracMoi CUTYaIlny.
Kaxxmoe 3amanue Ha OIEHKY MaTeMaTHIECKON TPAaMOTHOCTH BKITIOUAET KOHTEKCT.

KonTtekeT 3a1anns — 0COOCHHOCTH M JIEMEHTHI OKPYKAroIIel 00CTaHOBKH,
IpeACTaBICHHbBIC B 3aJ]JaHUH B paMKax OIMMKMCAaHHON CUTYaIlUH.

JIMYHBIA KOHTEKCT OOBIYHO CBSI3aH C IIOBCEAHEBHOW JIWYHONH KU3HBIO

Y4alierocsa (HpI/I O6H1€HI/II/I C APY3biAMHU, 3aHATHUAX CIIOPTOM, IIOKYIIKAMHU, OTABIXOM,
ITOBCCAHCBHBIM 6BITOM), €ro ceMbu, €ro }lpy36ﬁ 1 CBEPCTHHUKOB.

[IpoGsieMbl, KOTOpBIE TpeAsiaraloTcs B NMPO(decCHOHATbHBIX KOHTEKCTAX,

CBSI3aHBI CO IIKOJIBHOM KU3HBIO MU pr,)lOBOfI ACATCIIBHOCTBIO.

OOuecTBEHHbIE KOHTEKCThI CBSI3aHBI C KU3HBIO 00IIECTBA (MECTHOTO,

HAIlMOHAJLHOT'O WX Bcero mupa). CuTyaluu, CBS3aHHBIE C KU3HBIO MECTHOTO
o0IecTBa, KacarTCcs TpoOJieM, BO3HHMKAIOMUX B OIMKAWIIEM OKpPYXCHUHU
YUAIIUXCH.
KOHTEKCThI, OTHECEHHbIC K HAYYHBLIM, OOBIYHO CBSI3aHBI C IPUMEHECHHEM
MaTEMaTHKH K HAYKE WX TEXHOJIOTHH, SIBJICHUAM (PU3UUECKOro Mupa.
MaremaTrueckoe CoJiepKaHue, KOTOPOE UCIIOIBb3YETCS TP KOHCTPYHUPOBAHU U

3a/1aHUi, CKOHLIEHTPUPOBAHO BOKPYT YEThIpEX (PyHIaMEHTAJIbHBIX UJIEH.



N3meHeHne M 3aBHCHMOCTH — 33/1aHUA, CBS3aHHBIE C MAaTEMaTUYECKUM
OMMCAHUEM 3aBUCHUMOCTH MEXKAY MEPEMEHHBIMU B Pa3WYHBIX IpolEeccax,
OTHOCSITCSl K aJIre0OpandecKkoMy MaTepuainy.

IIpocTpancTBO M (hopma — 3a7aHUsA, OTHOCAIIMECS K MPOCTPAHCTBEHHBIM U
IUIOCKUM TE€OMETPUYECKUM (opMaM M OTHOMICHHUSM, T.€. K T€OMETPUYECKOMY
MaTepuay.

KoanuyecTBO — 3a/1aHU, CBA3aHHBIE C YUCIIAMHU W OTHOLIEHUSIMA MEXY HUMH,
B IIporpaMmax IO MaTeMaTHUKE ATOT MaTepuall 4Yalle BCEro OTHOCUTCS K KypCy
apu(METHKHU.

HeonpeneneHHOCTh M IaHHBIE — 3Ta 00JIaCTh OXBAaTHIBAET BEPOSTHOCTHBIE U
CTaTUCTUYECKUE SIBJICHUS W 3aBUCUMOCTH, KOTOPBIE SBISIOTCA MPEAMETOM
W3Y4YEHUS Pa3JEiI0B CTATUCTUKU U BEPOSITHOCTH.

OHOM U3 NMPUYXAH HU3KUX PE3YIbTATOB, KOTOPHIE MOKA3BIBAKOT POCCUKCKHE
IIKOJILHUKU B MEXKIyHAapoaHOM uccienoBannu PISA, sBisiercst To, 9To g wX
OIICHKU HWCIIONB3YIOTCA HE TUNUYHBIC Y4YeOHBIE 3a1aud, XapakTepHbIC IS
TPAIUIIMOHHBIX  CHUCTEM OOy4YeHHMS W  MOHHUTOPHHIOBBIX  HMCCJICIOBaHUMN
MaTeMaTHYECKONH TOJTrOTOBKH, a OJIM3KHE K peaJbHbIM IPOOJEMHBIC CHUTYyaIlUH,
MPEJCTABJICHHBIE B HEKOTOPOM KOHTEKCTE U pa3periaeMble JOCTYIHBIMU
ydanieMycsi CpeiCTBaMyd MaTEMATUKHU.

PaccMoTpuM HEKOTOpBIE MPUMEPBI 3a4a4, WUIIOCTPUPYIOIINE 3aJaHUsl Ha
dbopMupoBaHue U OIEHKY MaTeMAaTHYECKOW TPAMOTHOCTH B  KOHTEKCTE

MeXTyHapoIHOTO HccienoBanus PISA.



OTKPbITOE 3AJAHME 5. MAPYCHBIE KOPABIU

[EBAHOCTO NATL NPOLEHTOB TOBAPOB B MUPE
nepeeo3aT no Mopr npumepHo 50 000 TaHKepos,
rpy3oBbIX kopabneit 1 KOHTEAHEPOBO30B.

& by skysails

BonblumHcTBO  3TWMX  Kkopalneil  MCNOMb3ywT W
[IM3enbHoe TONNKBO. 2P

WHKeHepbl nNaHupyT paspaGoTaTb v \{ .
noffepxky kopabnel, mcnonbsys cuny eetpa. Mx e o
NPefnoKeHne  3aKnN4aeTcd B NMPUKPENNEHUK H \i
K kopabnam KalToB (NapALLMX B BO3AYXE NapycoB) W N #
MCNONb30BaHWK CWNbl BETPA, 4YTOObI YMEHBLINTD g S
pacxol [OW3eNbHOTO TOMMWBA W Mo BIUAHWE =
Ha OKPYKAKLLYI0 Cpeqy.
Bonpoc Ne1 PM923Q01

0OaHo U3 NPeNMYLLECTB UCTMONb30BaHUA KaliTa 3aK/io4aeTcd B TOM, 4TO OH NIeTaeT Ha BbiCOTE B
150 M. Tam CKOpocTb BETpa NpUMepHO Ha 25% Gonblle, 4eEM Ha ypoBHe nanyObl kopalns. C Kakoi
NPUMEPHO GKOPOCTBIO OYET BETEP Ha KaiT, Koraa CKopocTh BeTpa, MamepeHHad Ha nanybe kopabns,
paBsHa 24 km/4?

A, B KM

B. 18 kMM

C. 29 kMM

D. 30 km/M

E. 49 Km/y
Knaccndukanus 3agauu (Bonpoc 1)

Onucanue OobJacTh Konrekcer Ilo3naBaTeabHas
MAaTEMATHYECKOI0 NeATeJIbHOCTL
co/iep:KaHus
ITpumenuTsH KonunuectBo [IpumensTh Hayunslii

BBIUKCIIEHHS C
MPOLIEHTAMH B paMKax
JAHHOW CUTYaIluu B
peasbHOM MUPE




Bonpoc Ne2 PM923Q03
Hemy npumepHo JomkHa GbiTh
paBHa [NWHa KaHata Y KaWTa,
ytobbl  OH  TAHYN  Kopabnb
nog yrnom B 45° W HaxoguncAa
Ha BbicoTe B 190 M Mo BEpTHKANMY,
KaK NoKasaHo Ha pUCYHKe?
A173 M
B.212m
C.285m
D300 © by skysails
Knaccundukanus 3agauu (Bonpoc 2)
Onucanue ObaacTn KontekcT IHo3HaBaTebH
MaATEMATHYICCKOI' O ast
CoaepKaHusA JeATECJIbHOCTD
Hcnone3oBaTh IIpocTpancTso n [IpumensaTe Hayunbii
teopemy [ludaropa B dopma
paMKax
TCOMETPUUCCKOrO
COACPIKAHUA
peaJbHON CUTYallH




Bonpoc Ne3 PM923Q04-019

N3-3a BbICOKOW CTOMMOCTW AM3eNbHOro Tonnuea B 0.42 sefa 3a nUTp BnagensUbl Kopabns
«Hosasq eonHa» OyMatT 0 TOM, YToObl cHabOuTL CBOW Kopabnb KanTom. MoacyMTaHo, YTo NogoGHLIN
KalT 0aéT BO3MOXKHOGTb YMEHBLIMTL pacxod AW3enbHoro Tonnumea Ha 20%. CTOMMOGTb YGTaHOBKKM Ha
«Hosol seonHe» KanTa coctaenaeT 2 500 000 3eno..

HaseaHwe: «Hosas sonHa»

Twun: opaxToBOE CYOHO

AnuHa: 117 MeTpoB

Wwpuna: 18 meTpoB

FpysonogbeémMHocTb: 12 000 TOHH

MakcumankeHaa CKopocTb: 19 yanoe

OuaensHoro Tonnuea 3a rog 6es

WMCNonb3oBaHua KarTa: 3 500 000 nuTpoB

Yepes CKOMbKO NPUMEPHO NET 3KOHOMWA Ha AW3EeNbHOM TONNUBE NOKPOET CTOMMOGCTL
YCTAHOBKKW KanTa? anBe,ﬂMTe BEIHYWMCNEHWUA, NoATBe K Oa0LIWeE Ball OTBET.

KOMUYECTBO MET: tvvviiir i vevenaiirnns

Kanaccudukanus 3agauun (Bonpoc 3)

Onucanne Obaactb KoHTekcT ITo3naBaTeabHasi
MaTeMaTHYeCKOIo JIesiTeJIbHOCTh
CO/IePKAHMS
Pemuts curyanuio B N3meHenus u dopMynupoBaTh Hayunslii
pcalbHOM Mupe, 3aBUCUMOCTH
BKJTIOYAFOIIYIO
S5KOHOMMHHO 3aTpar
1 pacxoJia TOIJInBa
4, Bomnpocsl k Jexknuu.

[IpoBenute kiaccuukanuio MPUBEACHHBIX HIDKE 3aMannii PISA.

1) Onpenenure KOHTEKCT, KOTOPbIE UCIOJIL3YeTCH B 3aJaHUU.




NOXOAKA

Ha pucyHke n3o6pakeHbl cneabl MAYWEro Yenoseka. JvHa wara P — pacctoaHune
OT KOHLA NATKM cnega O4HOM HOTW 40 KOHLA NATKK cnepa Apyroun Horu.

ANA NOXOAKM MYXYMH 3aBMCMMOCTb MeXZy n U P npubavKeHHO Bbipaskaercs
dbopmynoit %:140, roe

N —=4YnUCN0 WAroB B MUHYTY,

P — AnvHa wara B MeTpax.

MUcnonb3ya aaHHyio dopmyny, onpegenvte, yemy pasHa AnuHa wara Ceprea, ecnu
OH genaet 70 waros B MUHYTY.
3anuwuTe peleHue.

OtBeTnI:

a) TUYHbIN;

0) 00111eCTBEHHBIN;

B) IPO(ECCUOHAIIbHBIN;

') HAy4YHBIH.

2) Onmnpeneanrte 001aCTh MATEMATHYECKOI0 COJEPKAHUSA, KOTOpOe

HCIIOJIB3YETCH B 3a1a4e€.



Y capgoBHMKa umeetca 32 M NPOBOAA, KOTOPbIM OH Xo4eT 00603HauYMUTb Ha 3emne
rpaHuLy Knymbol. @opmy K1ymbbl emy Hago BbIGpaTb U3 CAEAYOWMX BAPUAHTOB.

A B

‘ - O6seaute cnoso «la» nnm «Her»

e R — —— OKONO Kaxaon ¢opmbl Kaymbbl B
3aBUCMMOCTM OT TOrO, XBATUT UK He

T XBaTUT CAaZOBHWKY 32 M npoBoAa,
o 4T0bbl 0603HAUNTL ee rpaHuLy.

— N — — N

®opma Knymobl XBaTuT nu 32 M NpoBoAa, YTobbl 0603HAYUTL rpaHUuLY
KNymobI1?

dopma A Oa / Hert

dopma B [a / Het

®opma C Oa / Hert

®opma D Oa / Het

OT1BeThI:

a) KOJIMYECTRO;
0) U3MEHEHUS U 3aBUCUMOCTH,
B) IPOCTPAHCTBO H (popma;

T') HEOIPEACICHHOCTh U JIAHHBIC.

3) Onpeneaute BUA MO3HABATEJIBLHOIO JAeHCTBHS, KOTOPOe HEOOXOIUMO

HCII0Jb30BaTDb IIPH OTBETEC HA BOIIPOC 3aaHUSA.

ITPOJAKA MY3bIKAJIBHBIX ITMCKOB
B saHBape ObUIM BBINYIIEHbl HOBBIE KOMMIAKT-AMCKH MY3bIKAJIBHBIX TPy
«Pokepbi» u «Kenrypy». B (deBpane nocieaoBaii KOMIAKT-AUCKH MY3bIKaJIbHBIX
rpynn «Hounsle nTtune» n «Mertamucete». Ha cnenyromeit fuarpamme nokasasa

npoaaxxa 3TUX KOMIIAKT-AUCKOB C sIHBAPA 110 UIOHb.
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OT1BeThI:

Mpogaxa KOMNaKT-OUCKOB 3a Mecsl

—
AHBapb ¢'>eBpanb Mapt Anpene Man MioHb

Mecsaubl

a) MPUMEHSATD;

0) popMyIUpOBaTh;

B) UHTEPIIPETUPOBATD.

O «Pokepbi»

W «KeHrypy»

l «Ho4Hble NTULbI»

O «MeTannucTbi»



