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BBEOEHWUE

B 2018 rogy 6enopycckue obyvarowmecs BhnepBble MPUHANM ydactve B MexayHapogHowm
nporpaMmme no OLeHKe obpasoBaTenbHbIX AOCTWXKEeHUN obyvatowmxca PISA. PISA — aTto
nccriegoBaHne, KOTOPOe OueHMBaeT ypoBeHb 3HaHWUM 15-neTHMX obyyalowmxcsi No KroYeBbIM
KOMMeTeHUusM, a Takke cnocobCcTByeT MOBbIWEHMIO KayecTBa UM 3PdEKTUBHOCTU
obpasoBaTenbHbiX cuctem. B 2018 rogy B mMexayHapooHOM MCCredoBaHUWM MPUHANK y4actue
okosio 600000 nogpocTkoB 13 79 cTpaH.

KntoueBbiMK HanpaBneHmamMn uccrnegoBaHusa PISA aBnaTca unTaTenbckasd, matemaTudeckas u
€CTeCTBEHHOHay4Hasi rpamoTHoCTb. B umkne 2018 roga akueHT 6bln caenaH Ha U3yYeHUn ypoBHS
YMTaTENbCKON rPaMOTHOCTM MOAPOCTKOB.

TecTnpoBaHue BKNto4aeT B cebsa 2 Gnoka 3agaHwui, HanpasfieHHbIX Ha OnpeaeneHne ypoBHS
rPaMOTHOCTM MOAPOCTKOB MO COOTBETCTBYHOLLUMM HamnpaBfieHMAM uccrnenoBaHusi. TecTupoBaHue
NPOBOAMTCA B KOMMbIOTEPHOM ¢hopMaTe. Ha BbINOMHEHUE 3agaHui TeCTMpPyeMbIM OTBOAMTCA 2
yaca.

lMepBass 4acTb AaHHOrO nocobusi codepXuT OTKpbIThble 3agaHus PISA no maTtemartunyeckon
rPamMOTHOCTM, MPU MOMOLLM KOTOpPbIX oby4varowmecs CMOryT O3HaKOMUTbCS C pasHOOGpasHbIMU
dopmamMnm ©“ TMNamu BOMPOCOB, C KOTOPbIMM OHW MOFYT CTOSMKHYTbCA NpW y4yacTum B
uccnegosaHuun. Bece 3agaHusa conpoBoXaaroTcs npaBuibHbIMU OTBETaMU. B HEKOTOpPBIX 3agaHusX
Tawkke npeacTaBrneHbl OTBETbl, KOTOPble MOryT 3acyMTbiBaTbCd YacTUYHO, W BapuaHThl
HenpaBUnbHbIX OTBETOB, K KOTOPbLIM MPUBOAATCH KOMMEHTAPUN N NOACHEHUS.

BTOpaFI yacTb nocobus npencrtaBndeT cobowm CI'IeLI,I/I(*)I/IKaLl,I/II'O nccrnegoBaHus MateMaTu4eckon
rPamMmoOTHOCTW. ,D,J'Iﬂ COXpaHeHua ayTeHTU4HoOCThn mMatepumanoB WM TOYHOCTU TEPMUHOIOrnMn
CI'IeLl,I/Id)VIKaLI,VIﬂ npmnBoanUTCA Ha A3blke OpUrnmHana.



YACTb 1: MPUMEPbI 3A0AHUN NO
MATEMATUYECKOU FPAMOTHOCTU

®EPMA

3aecb Bbl BUanTe (hoTo hepmepcKoro JoMumka € Kpbilen B hopme nupamuapl.

Hwxe M3o6pa>|<eHa MaTeMaTtunyecCkada Moaesb Kpblilln aHHOro goma C D,OGQBJ'IGHHbIMVI eanHnuamMm
N3MepeHNA.

Uepaak, o6o3HaueHHbIn, kak ABCD B Mmogenu, npeacrtaenseT cobon kBagpar. Nogaepxusarowime
Kpbiwy 6anku asnsaTcsa pedbpamm 6noka (npsmoyronsHon npuambl) EFGHKLMN. Touka E —
cepeauHa 6anku AT, Touka F — cepeanHa 6ankn BT, Touka G — cepeaunna 6anku CT, a Touka H —
cepeauHa 6ankm DT cootBeTcTBEHHO. BCe pebpa nnpamuasl uMeeT AnvHy 12 MeTpos.

Bonpoc 1: PEPMA

Bbiuncninte nnowaab Yepaaka ABCD.
Mnowaab yepgaka ABCD = M.
®EPMA: OLIEHKA OTBETA HA BOINPOC 1

LENb BOIMPOCA:



O6nacTtb MaTemaTM4eCcKoro cogepxaHus: IameHeHne n 3aBUCUMOCTH
KoHTekcT: Hay4Hbi
Mo3HaBaTenbHasa aeaTenbHOCTb: BocnponsseaeHne, onpeaeneHuns, BblYUCNEHNS

Omeem npuHumaemcsi NoJIHOCMbIO

Kog 1: 144 (eanHvua namMepeHuns yxe ykasaHa).
Omeem He npuHumMaemcsi

Kog 0: pyrue oTtBeTHI.

Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 2: PEPMA

Beiumcnute gnuHy EF, ogHoro ns ropusoHTanbHbix pebep 6roka.
Onwvna EF = M.

®EPMA: OLIEHKA OTBETA HA BOMNPOC 2

LIENTb BOIMPOCA:

O6nactb MaTemaTu4eckoro cogepxaHusi: NpoctpaHcTBO 1 hopma

KoHTekcT: MNpodheccmoHanbHbIN

lMo3HaBaTenbHasa AeATenNbHOCTb: YCTaHOBNEHME CBA3EN U NHTErpaums nHpopmauum ans
pelleHns 3agaym

Omeem npuHumaemcsi NOJIHOCMbIO

Kog 1: 6 (eamHuLa nsmepeHnsa yxxe ykasaHa).
Omeem He npuHumMaemcsi

Koa 0: [pyrve oTBeTHI.

Kog 9: OTBeT OTCyTCTBYET.



NMUWAUHUKHN

B pesynbTaTte rmobanbHOro NoTensieHns HeKoTopble NEAHNKN HauyMHaT TaaTb. CnycTa
ABeHaauaTb NeT Nocne NcY4e3HOBEHNS NbAa, Ha KAMHSIX HAYMHAKOT PacTy KPOLLEYHbIE pacTeHMs,
nULWanHUKN.

Mo cbopme KaxabIn NUWAanHUK HanOMUHAET KPYr.

B3anmocss3b Mexay AvaMmeTpoM AaHHOMo Kpyra u BO3pacToM fvanHka MOXHO NpeaCcTaBuTb B
Buae hopmynel:

d=70x,(t—12)pnat=12

ede d - amo Guamemp nuwaltHuKa e musnumempax, a t - kosiudecmeo ripowedwux iem rocrie
uc4ye3HoBeHUs nboa.

Bonpoc 1: IMLUANHUKN

Mcnonb3ysa gaHHyto bopmyny, Bel4UCANTE AnaMETp nuwarnHmka cnycta 16 net nocne
NCcYEe3HOBEHUSA NbAa. 3anuLmMTe CBOW BblYUCITEHUS.

NULWAUHUKW: OLLEHKA OTBETA HA BOINPOC 1
LIENb BOMPOCA: MNpumMeHUTb NpuBeaeHHY0 hopmyny.
Omeem npuHumMaemcsi NOJIHOCMbHIO

Kog 2: 14 mm (eguHuua namepeHust He siBnsieTcst obsizatensHon). Kog 2 cnegyet npucyxaath 3a
yKka3aHve BepHOro oteseta — 14, HE3aBUCUMO OT HaNUYNSA UK Xe OTCYTCTBUSA BbIYUCIIEHUA.

Omeem fnpuHumaemcsi 4acCmu4Ho

Kog 1: YacTnyHo BepHble OTBETHI BKOYAOT B cebs:
o BepHasa 3ameHa 3Ha4yeHunn B hopMyne, HO HeBepHbIN oTBeT, NI oTcyTcTBUE oTBETA.
e HenonHble oTBeThI (Hanp., 7V4).

Omeem He npuHuMaemcsi
Koa 0: [pyrue oTBeTHI.
Kog 9: OTBeT oTCYTCTBYET.

Mpumepbl oTBeTOB

Kop 2:

d=7.0x+v16—12 14 mm 14

d=14

d=7.0x+V16 —12 (O6pamume sHuMaHue, Ymo 8 daHHOM MPUMEpPE 8CE 8bIHYUCIIEHUS
rpasuribHble, HO eduHuya usamepeHuss HegepHa. MoxHo

d=7.0xV4 donycmums, 4Ymo 3mo fpocmasi onucKa)

d =14 net

Kog 1:

10



d=7.0xv16—-12

d=16 (omeem HegepeH, HO 3aMeHa 3Ha4YeHul 8 hopmyrie eepHa)
d=7.0x+v16—-12

d=7V/4 (HenonHkIt omeem)

Kop O:

16

Bonpoc 2: IMLUANHUKN

AHHa namepuna gnameTp O4HOro nuwarnHuKa, oH paBeH 35 MunnveTpam.
CkonbKo neT Ha3ag Ha 3TOM MecTe ucye3 nea?

3anuwmTe CBOM BbIMUCIIEHNUS.

NULWAWHUKN: OLUIEHKA OTBETA HA BOINPOC 2

LIENb BOMPOCA: lNpumeHuTb NpuBEAEHHY0 hopmyry.

Omeem npuHuUMaemcsi NOJIHOCMbHO

Kog 2: 37 net (eanHnua namepeHns He aBnsieTcs ob6s3aTenbHOM), HE3aBUCMMO OT HaNn4ums nnm
e OTCYTCTBUS BbIYNCIIEHUN.

Omeem npuHumaemcsi Yacmu4yHo
Kog 1: BepHasi 3aMeHa 3Ha4yeHun B (popmyrne, HO HEBEPHLIN OTBET, UK OTCYTCTBUE OTBETA.
nnm

36 net nnn 38 net. (Yyawmecs MOryT NpuATK K Takum oTBEeTaM MeTo4oM npob v
owmnboK)

Omeem He npuHuUmMaemcs
Kog O: [pyrue oteeTbl.

Kog 9: OTBeT OTCyTCTBYET.

lpumepbl omeemos

Kopg 2:

35=7xt—12 35+7=5
5=+t—12 7x5=7x~25
25=t—-12 =7 xV25+ 12
t=37 =7x37

11



~ 37 net

35/7=5 (CosepuwieHHO HEKOPPEKMHO rMpedcmassieHO C MOYKU 3peHus
, aneebpsbl, HO Mbl MOHUMaeM, Ymo ydawuticss umeem & audy)

5¢=25

25+12=37

t=15d=12.1

t=25d=252 (O6bpamume sHumaHue, Ymo omeem 37 0aH Yepes

t=40d =370 npasusibHoe ypasHeHue)

t=35d=233.6

t=37d=35

CnepoBartenbHo, npoLwuno 37 neT ¢ MOMEeHTa UCYE3HOBEHUS Nbaa.

756=35=7x37—-12=7xV25=7x5=35

Kopg 1:
35=7.0x+Vt—12  35=70x+vt—-12  35=7.0xVe—12
352=72xt-12 5=+t—12 5=+t—12
49t = 1237 25 =2 _ 122 5=/t -12
t=25 t=13 Cnuwwkom
CMOXHO!
Kopa O:
35=7.0xVt—12
28 =+t—-12
784 =t-12
t=796
40 net

12



XOAbbA

Ha kapTuHke nsobpaxeHbl cneapl, OCTaBLIMECS NOCIE NPOrynkn My>X4dnHbl. [nvHa wara P —
paccTosiHMe MexXay NATKamu ABYX CredoB, CreayoLwmx Apyr 3a Apyrom (Mexay Toukamu,
yKa3aHHbIMW Ha poTorpacum).

n
[ns my>xxunH popmyna s = 140 pemoHCTPUPYET NPUMEPHYIO 3aBUCMMOCTb Mexay N v P, roe

N = KONNYECTBO LLAroB B MUHYTY, a
P = onvHa wara B MeTpax.
Bonpoc 1: XOOAbBA

Ecnv npumenntb hopmyny k xoabbe NMaena, kotopbii genaet 70 waroB B MUHYTY, KakoBa
ANWHa ero wara? 3anuwimTe Xon CBOUX pacCy>XOeHWUN.

XOAbBA: OLLEHKA OTBETA HA BOIPOC 1

Omeem fnpuHumaemcsi NOJIHOCMbHO

Kop 2:
0.5 M unun 50 cm, 70/ p = 140 70/ 140
%(GD,I/IHI/ILl,a N3MepeHns He sBNsieTcst 0bsi3aTensHon). 70=140p

p=0.5

Omeem npuHuUMaemcsi 4aCmu4Ho

Koa 1: BepHaga 3ameHa umcen B popmyrne, HO HEBEPHLIN OTBET, UMW OTCYTCTBUE OTBETA.

70
i 140 (3ameHa 4ucen mosnbKo 8 chopmyrie)

70
i 140 (8epHasi 3ameHa, HO 8bI4UCIIEHUS] HE8EPHbI)

70 = 140p
p=2

nnn
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BepHoe npeobpasoBaHue popmynbl B P=n/140, HO ganbHenwmne BuIYNCIIEHNS HEBEPHDI.
Omeem He npuHuMaemcsi

Kog O: [ipyrue otseTbl.
e 70cmMm.

Kog 9: OTBeT OTCyTCTBYET.

Bonpoc 2: XOObBA
MaBen 3HaeT, uTo AnuHa ero wara — 0.80 meTpos. NpumeHnTe opmyny k xoabbe MNMaena.

BbluncnvTte ckopoCTb ero ABMXEHUS B MeTpaxX B MUHYTY U B KUITOMETpax B Yac. 3anvwmTte Xoa
CBOUX PaCCY>XOEHWUMN.

XOObbA: OLUEHKA OTBETA HA BOINPOC 2
LIENb BOMNPOCA:

Onucanwue: NoHMMaHue TOoro, YTo CKOPOCTb ABWXEHNSA 3aBUCUT OT KONIMYECTBA LUaroB 3a
yKasaHHOe BpeMs, yMeHMe BbIpasnTb O4HY U3 NepeMeHHbIX B (hopmyre yepes apyrue
nepemMeHHble.

O6nactb MaTemaTU4eCcKoro coagepxaHusi: MIameHeHne 1 3aBUCUMOCTH

KoHTekcT: JInyHbIn

lMo3HaBaTenbHasa gesaTenbHOCTb: PopmynupoBaTb

Omeem npuHumaemcsi NoJIHOCMbIO

Kog 31: BepHble oTBeThl (eanHMLA M3MEPEHNs He ABnsieTca oba3aTenbHOM) Kak B M/MUH, Tak U B
KM/\Y:
e n=140x.80=112.
o B MuHyTYy oH npoxoant 112x. 80 meTpos = 89.6 meTpoB.
e Ero ckopocTtb — 89.6 MeTpoB B MUHYTY.
e CnepoBaTtenbHO, ero ckopoctb — 5.38 nnu 5.4 km/u.

Kog 31 npucyxgaeTtcsa B criydyae npaBuiibHOCTU ABYX oTBeToB (89.6 u 5.4), He3aBncnmo

OT HanM4ns Unu e OTCYTCTBUS BbluMcneHnn. Obpatute BHMMaHWE, YTO OLWNGKN B

CBSI3M C OKpyrneHuem gonyctumel. Hanpumep, 90 meTpoB B MUHYTY 1 5.3 kM/4 (89 x 60)

ABMAKTCS AOMNYCTUMbIMU BapuaHTaMu.

e 89.6,54.

e 90, 5.376 KM/\.

e 89.8, 5376 M/4 [0b6paTnTE BHUMaHNE Ha BTOPOW OTBET; ECIN OH yKa3aH 6e3 mepbl
n3mepeHusi, eMy npucBamBaeTca kog 22].

Omeem npuHumMaemcsi Yacmuy4Ho (2 6anna)

Kog 21: Cxoxe ¢ kogom 31, Ho oTcyTcTBYeT yMHOXeHue Ha 0.80 ans npeobpasoBaHus Lwiaros B
MWHYTY B METPbl B MUHYTY. Hanpumep, ero ckopoctb 112 MeTpoB B MUHYTY 1 6.72 KM/u.
e 112, 6.72 kM/u.

Kop 22: CkopocTb B MeTpax B MUHYTY BepHa (89.6 MeTpoB B MUHYTY), HO Npeobpa3oBaHuve B
KMIOMETPbI B YaC HEBEPHA UMK e OTCYTCTBYeT.
e 89.6 m/mMuH, 8960 km/u.

89.6, 5376.

89.6, 53.76.

89.6, 0.087 kM/\.
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e 89.6, 1.49 kMm/u.

Kog 23: Ncnonb3oBaH npaBuiibHbI METOA (SBHO NPOAEMOHCTPUPOBAH) C HE3HAUYNTESbHBIMK
owmnbkamm B pacyeTax, He Bxogdawmmm B Kog 21 n Kog 22. MNpaBuibHble OTBETHI
OTCYTCTBYIOT.

e n=140x .8 =1120; 1120 x 0.8 = 896. OH npoxoauT 896 M/MUH, 53.76 km/u.
e n=140x.8=116; 116 x 0.8 =92.8. 92.8 M/MUH -> 5.57 KM/u.

Kopg 24: YxkasaH Tonbko oTBeT 5.4 Km/4, a oTBeT 89.6 M/ MUH OTCYTCTBYET (MPOMEXYTOUHbIE
BbIYMCINEHNS HE 3anucaHbl).
o 54,
e 5.376 km/u.
e 5376 kM/\.

Omeem npuHumaemcsi Yyacmuy4Ho (1 6ann)

Kog 11: n =140 x .80 = 112. He npoaeMoHCTpupoBaHbl AanbHENLLMNE BbIYMUCNEHUS UMK
HeBepHbIe BbIYMCINEHUS, HA4YMHas € 3TOro atana.
o 112.
e n=112,0.112 kMm/.
e n =112, 1120 km/u.
e 112 m/MuH, 504 KM/4.

Omeem He npuHumaemcs
Kog 00: dpyrue oTBETHI.

Kog 99: OTBeT oTCyTCTBYET.

15



ABJIOHU

depmep B cagy BbicaxuBaeT sI6roHM B popMe kKBagpaTa. [ns 3awmTtbl SS6NoHb OT BeTpa OH
caxkaeT Mo Kpasim yyacTka XBOWHbIe AepeBbS.

Hwxe npuBeaeHa cxema paccagku, rae n3obpaxeHo pacnoriokeHne ss6110Hb U XBOMHBIX AepeBLEB
Ans nboro konuyecTsa (n) psAoB SGMOHb!

n=1 n=2 n=23 n=4
X X X XXXXX XX XXXXX XXXXXXXXX
X ® X Xe eX Xe o eoX Xe o o oX
X X X X X X X X X
Xe eX Xe e eX Xe o e eoX
XX XXX X X X X
Xe o eoX Xe o o oX
~ . XX XXXXX X X
):__ xE:iouHoe,u,epeBo X e ° ° ® X
- AbaonA XXXXXXXXX
Bonpoc 1: ABJIOHA
3anonHute Tabnuuy:
n Konuyecmeo s16510Hb Konuyecmeo xeoliHbix depesbea
1 1 8
2 4
3
4
5

ABJIOHU: OLIEHKA OTBETA HA BOIMNPOC 1
LIENb BOMNPOCA:

Ob6nactb MaTteMaTU4eCcKoro cogepxaHus: MUameHeHne 1 3aBUCMMOCTH

KoHTekcT: NpodeccmnoHanbHbIN

lMo3HaBaTenbHasa AeATenbHOCTb: YCTaHOBNEHWE CBA3EN U NHTerpaums nipopmauum ans
pelleHns 3agaymn

MpaBunbHO 3amnonHeHHasa Tabnuua:

n Konuyecmeo s16510Hb Konuyecmeo xeoliHbix depesbea
1 1 8
2 4 16
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Omeem npuHumMaemcsi NOJIHOCMbHO
Kog 21: Bce 7 Aveek 3anofiHeHbl BEPHO
Omeem npuHuUMaemcsi 4aCmu4Ho

[Omu kodbi npuceausaromces 3a OHY owubky / OAWH nponyck e mabnuue. Kod 11 — 3a
OAOHY owubky nipu n =5, a kod 12 — 3a OHY owubky npu n = 2, unu 3, unu 4]

Kog 11: NpaBunbHoe 3anonHeHne ayeek gnst n = 2,3,4, Ho OQHA s4deinka ansa n = 5 HeBepHa
WUnmn Xe He 3anosriHeHa.
o [locnegHss Auenka ‘40’ HeBepHa Npy NPaBUNBHOM 3aMOSIHEHMN BCEX OCTalbHbIX S4EeK.
o fyeinka ‘25 HeBepHa Npy NpaBUSIbHOM 3aMNOSTHEHMM BCEX OCTalbHbIX SYEEK.

Kog 12: NpaBunbHoe 3anonHeHne ayeek anst n = 5, Ho OQHA owwnbka/ OQWNH nponyck and n =
2,3 4.

Omeem He npuHuUmMaemcs
[HaHHbie KoObI npuceausaromcs 3a [BE u 6osiee owubku]

Koa 01: MNpaBunbHoe 3anonHeHne sdeek ana n = 2,3,4, Ho OBE auenku ana n = 5 3anonHeHsbI
HeBepHoO.
o (O0e savelikun ‘25’ 1’40’ HeBepHbI NpU NPaBUITbHOM 3aMOfIHEHMM BCEN OCcTanbHOM Tabnumubl.

Kog 02: [lpyrne oTBETHI.

Kog 99: OTBeT OTCYTCTBYET.

Bonpoc 2: ABJIOHU

[ns noacyeTa Konm4yecTBa siI6110Hb M KONMYECTBA XBOMHbIX JEPEBLEB Ha CXEME BhilLE CyLLEeCTBYyeT
ABe hopMyIribl, KOTOPbIE MOXHO UCMNOSb30BATb.

KonuyectBo s86110Hb =2 n
KonunyectBo XBOWHbLIX AepeBbEB = N 8
roe n — KonuM4ecTBo psaoB SA6MOHb.

CyuliecTByeT 3HauyeHue n, Npu KOTOPOM KONMYECTBO SIGNIOHb M KONMYECTBO XBOWHbIX [AepeBbEB
coBnagaet. BblumMcnuTe 3TO 3HAaYEHNE N U 3anNULLNTE BaLLW BbIYUCIEHUS.




ABJIOHU: OLIEHKA OTBETA HA BOINPOC 2
LENb BOMPOCA:

O6nacTtb MaTeMaTU4ECKOro coaepXxaHus: MIameHeHne n 3aBUCMMOCTH

KoHTekcT: MNpodheccrnoHanbHbIN

lMo3HaBaTenbHasa OeATeNbHOCTb: YCTaHOBNEHNE CBA3EN N MHTerpaumna nHgopmauumn ons
pelleHns 3agaym

Omeem npuHumaemcsi NOJIHOCMbIO

[HaHHbie KoObI rpuceausaromcs gapuaHmam ¢ npasusibHeiM omeemom (n = 8) ¢
ucronb308aHUeM pasfiuyHbIX 8bi4UCeHUl U 06bsacHeHUU]

Kog 11: n = 8, siBHbIN anrebpanyeckuin Metos
e n°=8n,n’-8n=0,n (n—-8)=0,n=0&n =8, cnegoeatensHo n = 8

Kop 12: n = 8, HET YeTKMX BblYMCIIEHUN N OO BACHEHWUI
e nN°=8°=64,8n=8x8=64
e n’=8n. COOTBETCTBEHHO N = 8.
e 8x8=64,n=8
e Nn=8
e 8x8=8°

Kog 13: n = 8, ncnonb3ays nHble MeToabl, HanNnpuMep, pacluMpPeHe CXEMbI UITN PUCYHOK.

[daHHbIe KOObI npuceausaromcs eapuaHmam ¢ npasusibHbiM omeemom (n = 8), BJJOEABOK
omeem n = 0 ¢ pasfu4yHbIMU r1odxodamu K e20 8bI4UCIIEHULO.]

Kog 14: Cxox ¢ Kogom 11 (ABHO nokasaH anrebpanyecknii MeTog), HO NPUBOASTCS ABa OTBeTa:
nN=8Nn=0
e n°=8n,n°-8n=0,n(n—8)=0,n=0un=8

Kog 15: Cxox ¢ Kogom 12 (oTcyTcTBYyeT anrebpavyecknini MeToa), HO NpMBOAATCA ABa OTBETA:
nN=8Nn=0

Omeem He npuHuUMaemcsi

Kog 00: dpyrue oTBeThbl, B TOM YMcCne ToNbKo oTeeT n = 0.
e n°=8n (noBTOpPEHME YTBEPXKAEHMSA U3 BOMpPOCa)
e n’=8
e n=0. He moxeT OblTb OANHAKOBOrO YNCra, NOTOMY YTO Ha Kaxayto S6MoHI0 NnpuxoamTes 8
XBOWHbIX EPEBbLEB.

Kog 99: OTBeT oTCyTCTBYET.

Bonpoc 3: ABJIOHU

MpeactaBum, 4To hepmep Xo4eT NocaanTb ele bonblle paaoB A6M0Hb, YTOObLI YBENUYUTL CBOW
cag. Mo mepe TOro, Kak dhepmep yBenuumBaeT caf, Yto byaet pactu bbicTpee: KONnM4ecTBo
A0NOHb MM KONNYECTBO XBOKMHLIX AepeBbeB? V3noxumTe xo4 CBOUX MbICIEN.

18



ABNOHU: OLLEHKA OTBETA HA BOINPOC 3
LIENb BOMNPOCA:

O6nacTtb MaTeMaTU4eCKOro cogepXxaHus: IameHeHne n 3aBucMMOCTH

KoHTekcT: MNpodheccrnoHanbHbIN

MosHaBaTenbHas geaTenbHocTb: MaTemaTusaumsi, MaTteMaTmyeckoe MbllUfieHne,
06006LeHne, MHTYUUA

Omeem npuHumaemcsi NOJIHOCMbIO

Kopg 21: MNpaBunbHbIn OTBET (16N0HKN), conpoBoXgarowmnncs yoegutenbHbIM pasbACHEHNEM.

Hanpumep,

e £A6noHn = n X n n xBorHble aepeBbda = 8 X n. Obe hopmynbl cogepaT MHOXUTENb N, HO
cbopmyna noac4yeTa A6110Hb BKMtOYaeT B cebs ewe ogunH MHOXNUTEelb N, 3Ha4eHne KoOToporo
YBEJINHNUTCA, B TO BpEMA KakK 3Ha4YEeHNE MHOXUTENA 8 ocTtaeTtca HemamMeHHbIM. KonnyecTtBo
sA0noHb Bo3pacTaeT bbicTpee.

e Konun4yecTtBo A6n0Hb BO3pacTaeT BbiCTpee, Tak kKak OHO BO3BOAUTCS B KBagpaT, a He
YMHOXaeTcs Ha 8.

e Yucno abnoHb KBagpaTUYHO, B TO BPEMS KaK YNCIO XBOMHBLIX AEePeBbEB NIMHENHO.
CnepoBatenbHO, KONMMYeCTBO A0M0OHb Bo3pacTaeT ObicTpee.

o OrtBeT npeacTasreH rpadmkom, AeMOHCTPUPYOLWUM, 4TO (Npy n = 8) n® BO3pacTaeT bbicTpee,
Yyem 8n.

[Obpamume sHumaHue, Ymo kod 21 npuceausaemcs, ecnu y4eHuk daem anzebpauyeckoe
o60cHo8aHue, ucnonb3ys ¢hopmynbl n’ u 8nj.

Omeem npuHumaemcsi Yacmu4Ho

Kog 11: MNpaBunbHbI 0TBET (A610HM), CONPOBOXAAKLLINACA Pa3bACHEHMEM C MOMOLLbIO
KOHKPETHbIX NPMMEPOB MMM pacLUMPEHNS NMEIOLLIENCS TabnuLbl.
e KonunyecTtBo A6n0OHb BO3pacTaeT bbICTpee, Tak Kak, eCriv NocMOTpeTb Ha Tabnuuy
(l'lpe}J,bI,D,yLLl,aFl CTpaHVILI,a), MOXHO 3aMETUTb, 4YTO YNCITO A61noHb pacteT 6bICTpee, 4yeM 4ucro
XBOMHbIX AepeBbeB. Tak NPOMCXOANT B OCODEHHOCTM NOCEe TOro, Kak YMcro sionoHb K
XBOWHbIX epeBbeB ypaBHNBAETCA.

e Tabnuua geMOHCTpUpYeET, YTO YMcno A6noHb Bo3pacTaeT bGbicTpee.
nnn

MpaBunbHbLIN 0TBET (A6110HM), coaepxaLnii xoTs 661 MAITEVLLIEE cemaeTenscTeo
TOrO, YTO YYEHMK YETKO NMOHMMAET OTHOLLEHUE Mexay n? 1 8n, HO HE MOXET 3TO YETKO
Bblpa3uTb Kak B Koae 21.

e Yucno a6noHb npu n > 8.

e [locne BOCbMOrO psiia KonmyecTso A6MoHbL ByaeT pacTu GbicTpee, YeM KONMMYECTBO XBOMHbIX
[AEPEBLEB.

e Yuycno xBoMHbIX AepeBbeB A0 TEX Nop, Noka psaosB MeHbLue 8. [Nocne BocbMoro psga
A6noHn 6yayT pacTu BeicTpee.

Omeem He npuHuUMaemcs

Kog 01: MNpaBwunbHbI 0TBET (A6110HN) 63 06BbACHEHNS UMK XXe COoAEePXKaLLUn HEAOCTaTOYHOE UK
HenpaBUbHOE OO bSACHEHME.
e KonnyectBo 9610Hb
e Yucno a6roHb, Tak Kak OHU 3aHMMatoT BHYTPEHHIO YacTb, KoTopas 6onbLue, Yem nepumeTp.
e Yuycno ﬂGﬂOHb, NOTOMY YTO OHU OKPY>KEHbI XBOMHbIMU noepeBbAaAMU.
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Kog 02: [pyrne oTBETHI.
e XBOVHbIE AepeBbS
¢ Yycno xBoMHLIX OEPEBLEB, TaK KaK AN KaX40ro HOBOro psiaa sib6noHb Hy)KHO MHOTO HOBbIX
XBOWHbIX EPEBLEB.
e Yucno XBOMHbIX ePEBLEB, MOTOMY YTO Ha KaXXayto A0MOHI0 MPUXOANTCH 8 XBOMHbIX JEPEBLEB.
o 4 He 3Halo.

Kog 99: OTBeT OTCYTCTBYET.
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MOHETbI

Bac nonpocunu npugymatb gusanH HOBOro Habopa
MoOHeT. Bce MoHeThl ByayT kpyrnble, cepebpsiHoro
uBeTa, HO pasHoro AnameTpa.

WccnepoBatenu obHapyxunm, 4to naearnbHasi MOHETHasi CUCTEMA COOTBETCTBYET CreAyHLNM
TpeboBaHusM:

e MOHETbI B AnamMmeTpe OO0JTKHbI ObITb HE MeHbLLE 15 MM 1 He Gonblue 45 MMm.

e Kaxgas nocriegyroulas MOHETa B CMCTEME OKHA ObITh Kak MUHUMYM Ha 30% 6onblue B
AnameTpe, YeM npeabiayLias.

e MOHETHO-NeYaTHas MalMHa MOXET BbiNyCKaTb NULLIb TakMe MOHETbI, ANAMETP KOTOPbIX
paBEH LieNIoMy YnCIy MUnnMmeTpoB (Hanp., 17 mm gonyckaetcs, 17,3 — HeT).

Bonpoc 1: MOHEThI

PaccuunTaiite pasmep MoOHeT B Habope, KOTOpbIA Obl COOTBETCTBOBAI NEPEYNCIIEHHBLIM BblLLIE
TpeboBaHuaM. Bam cnegyeTt HayaTtb € pa3mepa 15 MM, n Baww Habop AOMKeEH coaepXaTb
MakcuMarbHO BO3MOXHOE KOnmy4ecTBO MoHeT. KakoBbl OyayT anameTpbl MOHET B Bawem
Habope?

MOHETbI: OLUEHKA OTBETA HA BOINPOC 1
LIENb BOMPOCA: lNoHnMaHue 1 ncnonb3oBaHUe CAoXHOW MHpopmauumn Ans BblYUCHEHNS.
Omeem npuHumMaemcsi NOJIHOCMbHIO

Kog 1: 15 - 20 - 26 - 34 - 45. [lonyckaeTcs, 4To OTBET OyaeT NpeAcTaBneH B BUAE YepTexa
MOHET HY)XHOro agnameTpa. Takom OTBET Takke OOMKeH ObITb NPOMapPKMPOBaH Kak 1.

Omeem fnpuHumaemcsi 4aCmu4Ho

Kog 8: MNpeacraBneH Habop MOHET, KOTOPbLIA NOAXOAMUT MO TPEM KpUTEPMAM, HO He Habop, B
KOTOPOM MNpeAcTaBfieHO MakCUManibHO BO3MOXKHOE KOSIMYECTBO MOHET, Hanp., 15 - 21 -
29 -39, unn 15 - 30 - 45

nin
MepBble Tpu guameTpa BepHbI, NocrneaHne aea Het (Hanp., 15-20-26 -)
nin

lMepBble YeTbipe AnameTpa ykasaHbl BEpPHO, a nocrneaHun — Het (Hanp., 15 - 20 - 26 —
34 -)

Omeem He npuHuUMaemcs
Kog O: fipyrue otseTsl.

Kog 9: OTBeT OTCYTCTBYET.
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UIPAJIbHBIE KOCTHU

Bonpoc 1: UTPAJIbHbIE KOCTU

Ha cdoTo BbI BUagnTE 6 urpanbHbix kocten oT a go f. Kaxgasa
noauvMHsaeTca npasuny: obLiee YMCno To4eK Ha ABYX
NPOTUBOMOSIOXHbIX MOBEPXHOCTAX KaXKA0WM KOCTWN BCerqa paeHa
cemu (7).

Hanuwurte B Kaxxgon a4enke KONIMYeCcTBO TOYEK HA HUXKHEN
NOBEPXHOCTM KOCTK cornacHo doTtorpadumn.

(@ (b) (c)

(d) (e) (1)

UI'PAJIbHbIE KOCTU: OLUEHKA OTBETA HA BOMNPOC 1
Omeem npuHuMaemcsi NosIHOCMbHO

Kog 1: Bepxnun psag (1 5 4) HwkHun pag (2 6 5). AHanornyHbIn OTBET, NOKa3aHHbIN B BUAE
MOBEPXHOCTW UrpanbHOM KOCTU, TaKkkKe 3aCHNTLIBAETCS.

1 5 |4
2 |86 |5
o ® 00
® 0
® Ei ...

Omeem He npuHuUMaemcs
Kog 0: dpyrue oTBeTHI.

Kog 9: OTBeT OTCYTCTBYET.
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nnowAdb KOHTUHEHTA

Hwxke nsobpaxeHa kapta AHTaPKTUKN.

Bonpoc 2: NNOWAAQb KOHTUHEHTA

Monb3ysicb MaclTaboM AaHHOW KapTbl, onpeaenvTe nnowanb AHTapKTUAbI.
N3noxunTe xoa CBOUX MbICNen U 06bsACHUTE, Kak Bbl MPULLN K NOSyYEHHOMY OTBETY.
(Bbl MOXETE AIenaTh NOMETKU Ha KapTe, eCNN 3TO NOMOXET B BbIYMCIIEHUSX)
nnowAdb KOHTUHEHTA: OLUEHKA OTBETA HA BOINPOC 2

LIENb BOMNPOCA:

O6nacte maTemaTu4eckoro cogepxxanus: NpoctpaHcTBo 1 hopma

KoHTekcT: JInyHbIN

Mo3HaBaTenbHast 4eATENbHOCTb: YCTaHOBNEHNE CBA3EN N MHTerpaumst MHpopmaumm ans
peLLeHns 3agaum

Omeem npuHumaemcsi NOJIHOCMbHO

[daHHble KoObI npuceausaromMcs nNpasuribHbIM omeemam, fnosly4eHHbIM Yepe3 npasusibHbIl
mMemod eblHucrieHUs. Bmopas yugpa kola chukcupyem passiudHble nodxodbl K 8bIHUCIEHUIO.]

Koa 21: OnpeaeneHue NnoLaam ¢ NoMOLLbIO M306paXeHNst KBaapaTta Unu NpsMoyronbHUKa —
mexay 12 000 000 km® 1 18 000 000 km? (eaUHULIA U3MEPEHUS He ABMAeTCS
obsasaTenbHown).

Kog 22: OnpegeneHve nnowiaam ¢ NOMOoLLbo n3obpaxeHus kpyra — mexagy 12 000 000 KM? 1
18 000 000 km?.
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Kog 23: OnpegeneHune nnowagmn oCcyLecTBASETCS NyTEM CYMMUPOBaHMWS NoLwagen HECKOMNbKMX
CTaHAapPTHbIX reoMeTpuyecknx duryp — mexay 12 000 000 km? 1 18 000 000 km?.

Kog 24: OnpegeneHuve niobbim gpyrum npaeBunbHbIM MeTogom — mexay 12 000 000 kM2 1
18 000 000 km?.

Kopg 25: MpaBunbHbI oTBeT (Mexay 12 000 000 km? 1 18 000 000 KM2), HO BbIYUCNEHNA U
onucaHune xofa paccyaeHUn oTCyTCTBYIOT.

Omeem npuHumaemcsi Hacmu4Ho

[daHHble KoObI npuceausaromcs omeemam, rnosy4eHHbIM Yepe3 npasusibHbIU Memoo
sbiqucneHusi, HO komopas s18nsitomcsi HenpasuibHbIMU UIU e HernosHbiMU. Bmopasi uyugpa
KoOa hukcupyem pasnuyHbie nodxo0b! K 8bI4YUCTEHU0.]

Kog 11: OueHka nnowiaam ¢ NOMOLLbI0 M3006paXKeHnst KBagpaTta Unmn npsiMoyronbHUKa —

npaBuUnbHbIA METOA, HO HENPaBUIbHbLIA NN HEMOMHLIN OTBET

o M306pakeH NpsAMOYrofnbHUK U MEPEMHOXEHbI €ro LWNMPUHA U ANWHA, HO OTBET HE COOTBETCTBYET
npaeunbHomy (Hanpumep, 18 200 000).

o U306pakeH NpsAMOYrofnbHUK U MEPEMHOXEHbI €r0 LUMPWHA U ANWHA, HO KONMYECTBO Hynewn
HenpaBunbHoe (Hanpumep, 4000 x 3500 = 140 000).

e /306paxkeH NpsAMOYrofibHUK U MEPEMHOXEHbI €ro LWMPUHA U AfNWHA, HO OTCYTCTBYET
npeobpasoBaHne CaHTMMETPOB B KBagpaTHble kunomeTpsbl (Hanpumep, 12 cm x 15 cm = 180).

e 306paxeH NpSAMOYroNbHUK 1 yka3aHo, 4To ero nnowanp pasHa 4000 km x 3500 km.
OTcyTCTBYIOT AanNbHENLUNE BbIYUCIIEHNS.

Kog 12: Onpenenexve nnoLiaan ¢ NoMoLLbo M306paxeHns Kpyra — NpaBUrbHbIN METOA, HO AaH
HenpaBUNbHbIA UM HEMOMHbIN OTBET.

Kog 13: OnpeneneHve nnoLiaaun OCyLLECTBNSETCS NyTEM CyMMUPOBaHUSA MoLLaaen HECKOMbKIUX
CTaHO4aPTHbIX rEOMETPUYECKMX Uryp — NpaBUIbHbIN METOA, HO AaH HenpaBUIbHbIN UK
HeronHbIN OTBET.

Kog 14: Onpegenexve nnowiaan nobbiM ApyrM npaBuiibHbIM METOAOM, HO aH HenpaBUrbHbIN
WM HEMOJHbIN OTBET.

Omeem He npuHumMaemcsi

Koa 01: BblumcneH nepumeTp BMECTO nsiowaau.
e Hanpumep, 16 000 kM, Tak kak macwTab paBeH 1000 km, To npuaeTcs ob6ONTU BOKPYr KapThbl
16 pas.

Kog 02: [pyrne oTeeThl.
e Hanpumep, 16 000 KM (Bbl4MCNEHMSA HE MPOAEMOHCTPUPOBAHbBI, U CaM OTBET HEBEPHLIN).

Kog 99: OTBeT oTCyTCTBYET.

Utorosas Tabnuua oLeHKu oTBEeTOB

I'Iplee/:l,eHHaﬂ HuXe Tabnuua NokasbiBaeT COOTHOLLEHME MeXxay Kogamu:
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MeToA OLEeHKHn

Kop

«OTBET NpUHUMaeTcH

«OTBET NPUHNUMaETCS

NOSHOCTbIO» YaCTUYHO»
. . «OTBET He
BepHbin oTBET Mexay BepHbin MmeToa, HO NPUHUMAETCS»
12 000 000 km? u HEeBEPHbIN NNK
18 000 000 km? HEenonHblii OTBET

N3o6paxeH
NPSIMOYTrONbHUK 21 11 )
N306paskeH Kkpyr 22 12 -
CnoxeHbl nnowiaamn 23 13 )
CTaHZapTHbIX ouryp
[pyrve BepHble 24 14 )
meToabl
PelwieHue He gaHo 25 - -
MNepumeTp - - 01
Hpyrvne HeBepHble i ) 02

OTBETbI

NMPUMEYAHUE:

I'IpM KoanpoBaHM OTBETOB y4HallMXCAa cnenyert 06pau_|,aTb BHUMaHME He TOJIbKO Ha TO,
YTO HanncaHo B cneunanbHO OTBEAEHHbIX MeCTax, HO N Ha HOMeTKVI/pVIOyHKVI Ha camom

kapTe. [JOBOMbHO YacTo y4YalMACs HE OYEHb XOPOLLO U3raraeT CrIOBECHO

npoAenaHHble AeNUCTBUSA, HO NMOMETKM Ha KapTe MOryT MOMOYb Nony4Yutb Gonee
MOJIHYI KapTuHy. Llenb He 3akntoyaeTcs B TOM, YTOGbI MPOBEPUTL CMOCOGHOCTb
yyallMxcs BblpaXkaTb MbICIb CIOBECHO, 8 B TOM, YTODbI NOHATL, KAkUM 06pa3om OHU

NpULLNK K 0TBETY. TEM HE MeHee, Aaxe ecnu 0ObsICHEHME OTCYTCTBYET, HO Gnaroaaps

nomMeTKam Ha KapTe UMM UCNoNb30BaHHbIM hOpMynamM AENCTBUSA yYEHNKA MOHATHBDI,
noxanymcra, NpPUM1UTE UX B Ka4ecTBe 0OBACHEHUNA.
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POCT

MOJOAEXb CTAHOBUTCA BbILUE

CpefgHui pocT MonoabiX MyXUMH 1 Monogbix Aesyliek B HnaepnaHgax 1998 roga nokasaH Ha
rpachuke.

Poct 190

CpepgHuii pocT monogpix

cm
(cm) 180 // my»x4mH B 1998 rogy

170 / """

/ pesywek 8 1998 rogy

CpepgHuii pocT monogpix

160

150 :}
S/

140 F

130

{ Bospact
10 11 12 13 14 15 16 17 18 19 20

(Kon-so ner)

Bonpoc 1: POCT

C 1980 ropa cpegHuin poct 20-neTHUX aeByLuek yeenunyunca Ha 2.3 cm (goctur 170.6 cm). Kakon
6bin poct 20-netHnx gesywek B 1980 roay?

OTBET: oo cM

POCT: OLIEHKA OTBETA HA BOINPOC 1

Omeem npuHUMaemcsi NoJIHOCMbHO

Kog 1: 168.3 cm (eguHunua namepeHuns yxxe ykasaHa).
Omeem He npuHuUmMaemcs

Kog O: [pyrue otseTbl.

Kog 9: OTBeT OTCyTCTBYET.

Bonpoc 2: POCT

N3yuute rpacmk. Kakum obpasom Ha rpadpmke nokasaHo, YTO CpeaHUIn pocT AEBYLUEK
3ameansietcd nocne 12 net?
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POCT: OLUEHKA OTBETA HA BOINPOC 2
Omeem npuHumaemcsi NosIHOCMbIO

OTBeT B JaHHOM criyyae JOoSbKeH cogepxaTtb B cebe «M3MeHeHue» rpagmeHTa KpuBow Ans
aesyLlek. ITo MoXeT BbITb BblpaXeHo npsimo unum kocseHHo. Koa 11 n Kog 12 npucesausatoTcs
OoTBETaM, B KOTOPbIX YPOBEHb HAKITOHA KPMBOW rpadomka BblpaXkeH NpsiMo, a koA 13 — KOCBEHHbIM
oTBeTaM C ykasaHuem pocTta 4o u nocre 12 ner.

Kog 11: Ccbinaetcs Ha yMeHbLUEHNE HaKMoHa KpMBOK, HaunHaga ¢ 12 net. [ins BelpaXXeHWst MbICK
NCNONb3yeTCs NOBCEAHEBHbIV A3bIK, @ HE MaTeMaTUYeCKUN.
o KpVIBaH 6onblle He naeT BBepx, OHa NOCTENEHHO BbINMpAMIAETCA.
. KpVIBaﬂ BblpaBHMBaETCA.
e Kpusas 6onee posHasi nocne 12 ner.
e JlnHusa AeBYyLUEK HA4YMHaET BblpaBHMBATbCA, a JIMHUA MY>XXYNUH CTPEMUTCA BBEPX.
° KpVIBaﬂ BbINMPAMIIAETCA, a JIMHNA MYX4YNH NpOOOoJKaET pacTw.

Kog 12: Ccblnaetcsa Ha yMeHbLUEHWE HaKnoHa KpMBOK, HaunHaa ¢ 12 net. [ing BelpaXXeHust MbICK
ncnonb3yeTca MmaTeMaTuyeckui s3biK.
e Bbl MOXeTe BUAETb, YTO Yron HakrnoHa CTaHOBUTCS MEHbLLE.
e YpOBEHb N3MEHEHMS KPMBOW YMeHbLLaeTcs nocne 12 ner.
e [Yyawwmincs paccynTtan yron HaknoHa B OTHOLWeEHUM K ocn X 4o u nocne 12 net.]

B uenom, ecnu Takue crnoBa, Kak « HAKNoH», «YKINOH» UNn «ypoBeHb U3MEHEHNUA»
yr|0Tpe6neHb|, TO MOXHO CuYMTaTb, YTO MaTeMaTU4ECKU A3bIK BblNT UCMOSL30BaH.

Kog 13: HenocpeacteeHHoe cpaBHEHME pocTa (CpaBHEHME MOXET ObiTb BbIpaXX€HO KOCBEHHO).
e B nepwuog c 10 go 12 net poct yBennumnsaetcs Ha 15 cm, Ho ¢ 12 go 20 net poct
yBenuuneaeTcs nub Ha 17 cm.
e CpepaHuii ypoBeHb pocTa B nepuog ¢ 10 go 12 net cocrtaBnsieT okono 7.5 ¢m B rof, HO oKono 2
cMm B rog B nepuog ¢ 12 go 20 ner.

Omeem He npuHuUMaemcsi

Kog 01: Yka3aHo, 4TO poCT AeByLUEK YyCTynaeT pocTy MyX4uH, HO HE ynomuHaeTcs yron
HaKnoHa KpMBOW pocTa AeBYLLUEK UMM CpaBHEHME pocTa AeByLlek Ao v nocne 12 ner.
® KpMBaﬂ poCTa AeByLleK yCTynaeTt Kpl/lBOVI POCTa MYX4UH.

Ecnn yyeHnk oTmMevaeT, Y4To KpmBasi pocTa AeByLUeK CTaHOBUTCS Bonee npsamon, u,
BOOBABOK, uTo pocCT AeByLlEK yCTynaeT poOCTy My>X4MH, TOrga OTBET NpMHMMaeTcs
nonHocTtbio (Koa 11, 12 unun 13). Lienb He 3akntoyaeTcsa B CpaBHEHMMN KPUBbLIX pocTa
MY>XYUH 1 AeBYLLEK, MO3ITOMY CTOUT He obpallaTb BHUMaHUSA Ha Takne CpaBHEHWs, a
CyauTb No BCEMY OTBETY.

Kog 02: dpyrue oTBETHI.

Hanpumep, oTBeT He coaepXuT B cebe onncaHme rpadmka, HECMOTPs Ha TO, YTO B

camMoM BOIMPOCE YETKO NPONMUCaHO, YTO OObACHEHME AOMKHO OCHOBLIBATLCS Ha

PAOUKE.

e [leByLUKM B3pOCNEKT paHo.

e [loToMy YTO AEBYLUKM NPEOSONEBAOT NPOLECC B3POCIEHUS paHbLLE MYXXYMH, MOSTOMY CKa4yokK
NX poCTa NPOUCXOAMUT paHbLLUe.

e Poct geBylwwek 3amegnsetcsa nocne 12 net. [[aet yTBepxaeHune, Ho 6e3 CCbINkn Ha rpadouk]
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Kog 99: OTBeT OTCYTCTBYET.

Bonpoc 3: POCT

CornacHo rpacduky, B cpeaHeM, B KakoM BO3pacTe AEBYLLKN BbilLe MY>XYUH-POBECHUKOB?

POCT: OUEHKA OTBETA HA BOMNPOC 3
Omeem npuHumaemcsi NosIHOCMbHO

Kog 21: YkasaH npaBunbHbIN UHTepBan, ¢ 11 go 13 ner.
e Mexgy 11 n 13 rogamu.

e B nepnoa c 11 go 13 neTt geByLIKN B CPEAHEM BhILLE MY>XUUH.
e 11-13.

Kop 22: YkasaHo, 4YTO AEBYLLKM BbILLE MY>X4MH, Korda um no 11 u 12 net. (310T OoTBET
npaBunbHbIN, Tak KakK, roBOpsA NOBCeAHEBHbLIM A3bIKOM, MOApa3yMeBaeTCcs MHTepBan
mexay 11-13 net).

o [leByLUKM BbILLE MY>XYMH, KOorga um no 11 n 12 ner.
e B Bo3pacte 11 1 12 ner.

Omeem npuHumaemcsi 4aCmu4Ho

Kog 11: NHble yepepoBanus (11,12,13), He BKIHOYEHHbIE B NYHKT «OTBET NPUHUMaETCH
NMOMHOCTHLIOY.
e C12p0013.
o 12.
e 13.
e 11.
e C11.2p012.8.

Omeem He npuHuUMaemcs

Kog 00: dpyrue oTeeThbl.
e 1998.
e [leByLLKM BbILLE MY>XHYMH B Bo3pacTe nocne 13 ner.
e [leByLlKu Bbile MyXu4uH B nepuog ¢ 10 go 11 ner.

Kog 99: OTBeT oTCyTCTBYET.
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NMALILA

B nuuuepumn roToBAT ABE KPYyrible NMLLbl OUHAKOBOW
TOMLLUMHBI U pa3Horo pasmepa. MeHbluasa nmeeT guameTp
30 cm u ctout 30 3ea. bonbwas nveet anameTtp 40 cm 1
ctouT 40 3en.

Bonpoc 1: MULULUA

Kakyto nuuLy BbirogHee nokynaTtb? AprymeHTupyinTe ceoe
MHeHwue.

NMAULUA: OLLEHKA OTBETA HA BOIPOC 1
LENb BOIMPOCA:

OnuncaHue: YCcTaHOBNEHNE 3aBUCUMOCTIN MEXAY Pa3MEPOM MULLbI U €€ CTOMMOCTbIO.
O6nacte MatemaTn4ecKoro cogepkaHus: MIameHeHne n 3aBUCMMOCTH

KoHTtekcT: JInyHbIn

lMo3HaBaTenbHasa geaTenbHOCTb: PopmynupoBaTb

Omeem fnpuHumaemcsi NOJIHOCMbHO

Kog 2: MNpviBeaeH apryMeHT, 4To nnowaab NOBEPXHOCTM NULLbl YBENMYMBaeTcs bbicTpee B
CpaBHEHUW C ee CTOMMOCTbLI, MO3TOMY MoKynaTb 6onbLUyo NULLY BbiroaHee

e [lnameTp nuLLbI COOTBETCTBYET €€ CTOMMOCTU, HO KONMYECTBO NULILbI 3aBMCUT OT ee nnoLiaau,
NnoaToMy Bbl NonyvaeTe 6onblue NuLLbl 33 OAUH 3e4, NoKynas GonbLUYH NULLY.

Kopa 1: BbluncneHa nnowaab U KONMYeCcTBO NULILILI 33 OAUH 3e AN KaXkaoro pasmepa, Ytoobl
NPUATK K BbIBOAY, YTO GonbLuas nuuLa BbirogHee.

e [lnowaab meHbLlen nuuubl coctaensaeT 0.25 x T x 30 x 30 = 2251T; pasmep nuuubl 3a OAWH 3e4 -
23.6 CM2; nnowaab 6onben nuuybl coctaensiet 0.25 x  x 40 x 40 = 4001T; pa3mep nuuLbl 3a
oavH 3en - 31.4 CMZ, cnenoBaTenbHO, Oonbluas NuLULa BbirogHee.

Omeem He npuHumMaemcsi

Kog 8: Vx ctommocTb oguHakoBa. (JaHHbIi HenpaBuIibHbIA OTBET BbIHECEH OTAENBHO, TaK Kak Mbl
Obl XOTenun oTcneauTb, CKONbKO CTYAEHTOB OTBeYaeT NogobHbIM 06pa3om).

Kog 0: Opyrue oteeTbl U1 BepHbIn oTBET 6€3 BEPHOro 06 bACHEHWS.

Kog 9: OTBeT oTCYTCTBYET.
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PUT'YPbI

Bonpoc 1: ®urypbl

Y kakon n3 puryp 6onbuias nnowagb? ApryMEHTMPYATE CBOE pELLEHME.
®UTr'YPbl: OLIEHKA OTBETA HA BONPOC 1

LIENb BOMNPOCA: CpaBHeHune nnowagen HenpaBuibHbIX uryp.
Omeem npuHuUMaemcsi NoJIHOCMbHO

Kog 1: ®urypa B, ¢ npuemnembiMm 06 bACHEHNEM.
e 370 hurypa c HambonbLueln nrowanbpko, MOTOMY YTO OCTarlbHble MOTYT MOMECTUTLCS BHYTPU Hee.

Omeem He npuHumMaemcsi
Kog 8: ®urypa B 6e3 npuemnemon aprymeHTaumm.
Kog 0: [lpyrue oTBeTHI.

Kog 9: OTBeT OTCYTCTBYET.

Mpumepbl oTBETOB

Kopg 1:

B. B durype B HeT 3a3y6puH U HEPOBHOCTEW, KOTOPbIE YMEHbLLAIT Nowaab urypei.
B, Tak kak 3TO NOMHbIN KPYr, @ ocTanbHble PUrypbl HANOMUHAIOT KPYr C BbIPBaHHLIMU HYacTAMM.
e B, Tak kak curypa uenbHas, 6e3 OTKPbITbIX Y4acTKOB:

_ a1

e B, notomy 4TO y Hee camasd 6onbLuasa nnowanb NOBEPXHOCTHU.
e Kpyr. 310 oueBunaHo.
e B, Tak kak oHa bonbLue.

Kopa O:
o OHM BCE OANHAKOBbLIE.

Bonpoc 2: PUI'YPbI
OnuwunTte meTog onpeaenexHusa nnowaam gurypsl C.

®UT'YPbI: OLLEHKA OTBETA HA BOINPOC 2
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LIEJNTb BOIMPOCA: OueHka cTpaTtermii oby4vatoLmxcs no onpegeneHmto nnowaamn
HenpaBWUNbHbIX Uryp.

Omeem fnpuHumaemcsi NOJiIHoCMbHO

Kog 1: MNMpuemnembin cnocob:

e HauepTuTb ceTky U3 KBaApaToB NOBepPX hUrypbl 1 NOCUUTATbL KONMMYECTBO KBAAPATOB, KOTOPbIE
GonbLue Yem Ha NOMOBUHY NMoMeLLalTcs B durype.

e (O6pesaTb Ny4n y hurypbl 1 paccTaBUTb KyCkn Tak, 4ToObl OHM BNMCAnNUChb B KBaapar, 3aTem
N3MepuTb CTOPOHY KBagpara.

e [locTponTb TpEXMEPHYIO MOAENb Ha OCHOBE (hUrypbl M HAMONMHUTL ee BOAOW. Viameputb
KONM4ecTBO BOAbI U rNybuHy moaenu. BeicuMtaTh nnowans Mogenu, UCnonb3ysa AaHHY0
MHdopMaLnIo.

Omeem npuHumaemcsi 4aCmu4Ho

Kog 8: YacTuyHo BepHble OTBEThI:
(] yqamweca npegnararoT HanTK nnowanb Kpyra n OTHATb nyiowaab Bblpe3aHHbIX KYyCKOB. OD,HaKO
OHU He npeanararT cnocob BblYUCNEHNS nnowaan aaHHbIX KyCKOB.

e CnoxuTb BMeCTe NnoLaamn Kaxaoro «nyya» urypsl.
Omeem He npuHumMaemcsi
Kog 0: dpyrue oTBeThl.

Kog 9: OTBeT OTCYTCTBYET.

NMPUMEYAHUE:

To, Ha YTO cnegyeT o6paTUTbL BHMMaHKWe, - 3T0 npegnaraet nu yvawunca METO/L onpeaenenuns
nnowanun. Cxembl kKogupoBaHua (1, 8, 0) — 3TO Mepapxusa cTeneHen, KOTOPble YYeHUK
onucbiBaeT B kayectee METO[A.

Mpumepbl OTBETOB:

Kopg 1:

e MoxHo 3anonHuTbL urypy 60nbLLIMM KONMYECTBOM KPYroB, KBaapaToB U APYrMX CTaHAAPTHbIX
cbvlryp, Tak, yTOObI HE OCTaNoCh nycToro mecra. Bbluncnntb nnowanb Bcex cbwryp N CINOXNTb UX.

o nepepMCOBaTb cbwrypy Ha MUITMMETPOBYIO 6ymary N NOCHYUTAaTb, CKOJIbKO KBagpaToB OHa
3aHNMaerT.

¢ HapucoBaTb 1 nocunTaTtb paBHbIe NO pasMepy KOpobkn. MeHbLue KOpobkM — TOYHee pe3ynbTar.
(B O0aHHOM Cly4dae onmcaHue KpaTtkoe, HO Mbl 3aC4UTbiBaeMm npe,qnomeHanZ MeTo KakK
npanmbeM, TaK Kak HeO6XO,lJ,VIMO YY4NTbIBaTb HaBblKKM NUCbMa yquMKa).

L] Cﬂe]‘laTb TpexXMepHyr Moaersb (bl/ll'ypbl M HanonHuTb ee 1 cm BOAblI. 3atem N3MEPUTb obobem
BOAbI, HEOOXOOUMBIV AN1S HANONMHEHUs Urypbl.

Kopg 8:

e Hantn nnowaab durypsl B. 3aTem BblUMCNUTE NNoWwaan oTpesaHHbIX KYCKOB U BbIYECTb X U3
OCHOBHOW nrioLagu.

e BbiyecTb urypy ns kpyra.

e CymmupoBatb nnowanb Kaxaon oTaenbHO YacTu.

e Vcnonb3oBatb NogobHyo opMy 1 HAaNoOMHUTL €e BOAOWN.

o CocTaButb rpaduk.

e [lonosuHa nnowaaun gurypsl B.
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Kopa O:

BbicunTaTb, CTOMNBKO MM2 BXOAUT B KaXKObIN «Iy4Y» N YMHOXWUTb 3TO Ha 8.

Mcnonb3oBaTb BEPEBKY M N3MepUTL NepuMmeTp dunrypbl. PactaHuTe BepeBKy Mo NMHUW rpaHnLb
Kpyra n namepbTe nnowanb Kpyra, ucnonb3ys opmyny . (daHHbIt Mmemod sensemcs
HEe8EPHbIM)

Bonpoc 3: ®UT'YPbI

Onnwunte cnocob onpegenexna nepumetpa dgurypsl C.

PUryPbl: OLUEHKA OTBETA HA BOINPOC 3

LIEJTb BOINMPOCA: OueHka cTpaTterun oby4vatonxcsa no onpeaeneHunio nepumeTpa

HenpaBuIbHbIX Uryp.

Omeem npuHumaemcsi NosIHOCMbIO

Koa 1: MNpuemnembiin metoa;

MonoxuTb oTpes BepeBKM MO NNHMM rpaHuLbl OUrypbl, 3aTemM M3MepUTb ANIMHY UCMOMb30BaHHON
BEPEBKMU.

PaspesaTtb durypy Ha KOpoTkue, MpakTUYeCKn POBHbIE OTPE3KM U COeAUHUTb UX BMECTE B JIUHMIO,
3aTeM U3MepUTb ANNHY NUHUN.

N3mepuTb ANVHY Kaknx-nnbo nyyen, 4Tobbl BIMUCANTL CPEAHIO ANNHY Nyyen. 3aTtem
YMHOXMWTb Ha 8 (KONM4eCcTBO nyyen) x 2.

Omeem He npuHuMaemcsi

Kog 0: [lpyrue oTBeTHI.

Kog 9: OTBeT OTCYTCTBYET.

Mpumepbl oTBETOB

Kopg 1:

Kopa O:

LWepctaHasa npspka unu Bepeskal!! (B daHHOU cumyayuu xomb omeem U Kopomkud, ydauutics
npednoxun METO/L 0nsa usamepeHusi nepumempa.)

PaspesaTb CTOpOHY hurypa Ha YacTtu. N3amepuTb Kaxxayo n cyMMmnpoBaThb UX. (30eck ydauwjulics
He 0603Hayus, Ymo Kaxdasi Yacmb OOIHKHa UMeMb MPSMbIE yaribl, HO MOXeM npedrnonoxumes,
4Ymo camo cobol rnodpasymesaemcsi, Ymo Kaxo0asi yacmb QO/IKHa ie2ko noddasambcsi
usmMepeHuro.)

UamepuTb purypy. (B daHHoU cumyayuu Hukakol METO/ He 6bin npednoxeH. [Npocmo
cKkasamb «M3mepums ¢pueypy» HeAoCmamoyHo.)

Cdhopmupyinte ns gurypsl kpyr. (B 0aHHOU cumyayuu npeodnoxeH HerpasusibHbIl Memod.)
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CKOPOCTb NTOHOYHOW MALLUHbI

[aHHbI rpadmk oTobpaxkaeT M3MEHEHME CKOPOCTW FOHOYHOW MaLUMHbI NPY NMPOXOXAEHNM
BTOPOro Kpyra TPEeXKMIIOMETPOBOM KOMbLEBOW TPACChI.

;31"‘;?;‘“" CrkopocTh TOHOYHOH MaIlTHHEI Ha Tpacce JIHHOH 3 KM
KMy
(IpH NpoxX0XIeHHH ETOPOro KPyTa)
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INvHuA cTapTa PaccTogHHe OO Tpacce (KEu)

Bonpoc 1: CKOPOCTb FrOHOYHOW MALLUHbI

Yemy NpMMepHO paBHO pacCTOSIHWE OT NTIMHUM CTapTa 40 Hayana camoro AJSIMHHOTO NPSIMOro
y4yacTka Tpacchbl?

A. 0,5 km.

B. 1,5 km.

C. 2,3 km.

D. 2,6 km.

CKOPOCTb rOHOYHOM MALLWHbI: OLLEHKA OTBETA HA BOMNPOC 1
LIEJNTb BOIMPOCA:

Ob6nactb MaTteMaTU4eCKOro coaepkaHus: MameHeHue 1 3aBUCMMOCTH

KoHTekcT: Hay4Hbin

lMo3HaBaTenbHasa AeATenbHOCTb: YCTaHOBNEHME CBA3EN U MHTErpaums nHpopmauum ans
pelleHns 3agaymn

Omeem npuHuUmMaemcsi NoJIHOCMbHO
Koo 1: B. 1,5 km

Omeem He npuHumMaemcs

Kog 0: dpyrue oTBeThI.

Kog 9: OTtBeT oTCyTCTBYET.

Bonpoc 2: CKOPOCTb FrOHOYHOW MALLUHbI

Ha kakoMm yyacTke Tpaccbl BO BpeMsi NPOXOXAeHUss BTOPOro Kpyra 6bina 3adukcmpoBaHa camas
HW3Kasa CKOPOCTb?
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A. Ha nuHum ctaprTa.

B. NpumepHo Ha oTmeTke 0,8 KMm.

C. MNpumepHo Ha oTMeTKe 1,3 KM.

D. NpumepHoO nocepenmHe Tpacchl.

CKOPOCTb rOHOYHON MALLWHbI: OLLEHKA OTBETA HA BOMNPOC 2
LIENb BOMNPOCA:

O6nacTtb MaTemaTM4eCcKoro cogepxaHus: ameHeHne n 3aBUCUMOCTU
KoHTekcT: Hay4Hbin
MNo3HaBaTenbHasa aeaTenbHOCTL: BocnponsseneHne, onpeaeneHuns, BblYUCeHns

Omeem npuHumaemcsi NosIHOCMbIO
Koa 1: C. lNpumepHo Ha otmeTke 1,3 KMm.
Omeem He npuHuUmMaemcs

Kog 0: [lpyrue oTBeTHI.

Kog 9: OTBeT OTCyTCTBYET.

Bonpoc 3: CKOPOCTb FrOHOYHOW MALLUHbI

UTO MOXHO CkasaTb O CKOPOCTU MaLUWHbI HAa OTMEeTKax mexay 2,6 km n 2,8 km?
A. CKOpOCTb MaLLMHblI OCTAaeTCH HEN3MEHHON.

B. CkopocCTb MalUUHbI YyBENUYMBAETCS.

C. CkopoCTb MaLUMHbl YMEHbLLAETCS.

D. CkopoCTb MaLUMHbI HEe MOXeT ObITb onpeaeneHa ncxoasa ns rpaduka.
CKOPOCTb FrOHOYHON MALLUWHbI: OLUEHKA OTBETA HA BOMNPOC 3
LIEJNTb BOIMPOCA:

O6nacte MaTemaTU4eCKOro cogepxaHus: IameHeHne n 3aBUCMMOCTU
KoHTekcT: Hay4Hbin
MosHaBaTenbHas geaTenbHOCTb: BocnponsseaeHve, onpeaeneHus, BblYMCNEeHNs

Omeem npuHumaemcsi NOJIHOCMbHO

Kog 1: B. CkopoCTb MaLUUHbI yBENUYNBAETCA.
Omeem He npuHuUmMaemcsi

Koa 0: [pyrue oTBeTHI.

Kog 9: OTtBeT oTCyTCTBYET.

Bonpoc 4: CKOPOCTb FrOHOYHOW MALLUHbI

Hwxe Bbl BuanTe nsobpakeHns Nt roHOYHbIX Tpacc. o kakon u3 Tpacc e3guna MallvHa,
CKOPOCTb KOTOPOWN OTpaxkeHa Ha rpaduke Bbille?
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CKOPOCTb FOHOYHOW MALLUWHBI: OLIEHKA OTBETA HA BOINPOC 4
LIENb BOMNPOCA:

S - Touka cTapTa

O6nacTtb MaTemaTM4eckoro cogepxaHus: IameHeHne n 3aBUCUMOCTHU

KoHTekcT: Hay4Hbin

MNo3HaBaTernbHas 4eATeNnbHOCTL: YCTaHOBNEHNE CBA3EN N MHTerpauns nHpopmaumm ans
peLueHns 3agayn

Omeem npuHumaemcsi NOJIHOCMbIO
Koa 1: N'padomk B.

Omeem He npuHuUmMaemcs

Kog O: [ipyrue otseTbl.

Kog 9: OTBeT OTCYTCTBYET.
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TPEYTOJIbHUKU

Bonpoc 1: TPEYIOJIbHUKU
O6eeante 6ykBy, KOTOPOWN 0603HaYeHa hurypa, NOAXOLALAs Nog ONUCAHNE HUXKE.

TpeyronbHuk PQR — npsamMoyronbHbiv ¢ npsimbiv yrinom R. CtopoHa RQ meHbLue ctopoHbl PR.
M — cepeawnHa ctopoHbl PQ, a N — cepeguHa ctopoHbl QR. S — To4ka BHYTpY AaHHOMO
TpeyronbHuka. OTpesok MN Gonblie oTpeska MS.
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TPEYIOJIbHUKWU: OLUEHKA OTBETA HA BOIPOC 1
LIENTb BOIMPOCA:

O6nactb MaTemMaTu4eckoro cogepxanus: lNpocTpaHcTBo 1 hopma
KoHTekcT: Hay4yHbin
MNo3HaBaTenbHasa aeaTenbHOCTL: BocnponsseaeHne, onpeaenenns, BblYUCeHNs

Omeem npuHuMaemcsi NoJIHOCMbIO
Kog 1: ®urypa D.

Omeem He npuHuUMaemcs

Kog O: [ipyrue otseTsbl.

Kog 9: OTtBeT oTCyTCTBYET.
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OrPABJIEHUA

Bonpoc 1: OFPABJIEHUA

TeneBn3nOHHbIN penopTep nokasarn AaHHblA rpaduk 1 ckasan: «3ToT rpadumk HarnsgHo
OEMOHCTPUPYET BHYLUNTENBbHOE yBENMYeHne Yncna orpabnernii B nepmog ¢ 1998 no 1999.»

520 —f
lon 1999
Yucno 515 —
orpabnexunii
B rof,
510 FD,[I,1QQB
505 —

CuunTaeTte nu Bbl, YTO YTBEPXKAEHME penopTepa SABnseTcs npaBuiibHbIM U 060CHOBaHHbIM
TOnkoBaHueM rpadoumka? ApryMeHTUpynTe CBOKO TOYKY 3pPEHUS.

OrPABJIEHUA: OLUEHKA OTBETA HA BONPOC 1
NMPUMEYAHMUE:

Mcnonb3oBaHne HET B 9Tnx kogax nogpasymeBaeT, YTo TosfikoBaHue HE aBnsaeTcsa
obocHoBaHHbIM. Mcnonb3oBaHue A roBOpUT O TOM, YTO TOSIKOBaHWE NpaBUIIbHOE.
MoxanyincTa, ydoeantecb B TOM, KaKOM TOYKM 3pEHUS NPUAEPKNBAETCH YYEHUK
(NMpaBunbHOE/HENPaBUIBHOE TONKOBaHME) U He BOCNpUHUManTe Hanundve OA nnn HET
Kak KpuTepun ons npMcBamMBaHus TeX Un MHbIX KO4OB.

Omeem npuHumaemcsi NOJIHOCMbHO

Kog 21: Het, TonkoBaHne HenpaBurbHoe. PoKyc Ha TOM, YTO MOKa3aH b HEOOMNbLLOMN
dparmeHT rpaduka.

e HenpaBunbHoe TonkoBaHne rpaduka. [lomkeH 6biTb NPOAEMOHCTPUPOBAH BeCh rpadiuk.

e He gymato, 4to rpachmk MCTONKOBaH NpaBUIbHO, Tak Kak, ecnu bl Bbin NokasaH BeCb
rpacmk, To 6bin Obl 04eBMAEH HEGONBLLON CKavyoK orpabneHun.

e Hert, HenpaBunbHo. Tak Kak oTOGpakeHa TOMbKO BEPXHSASA YacTb rpadumka, a ecnv 6bl Obin
nokasaH OH uenvkoMm, Bkntoyas 0 - 520, To pocT orpabneHun He kasarncs Obl Takum
3HaYUTENbHbIM.

e Her, Tak kaK rpaduk BbIrmaguT Tak, kak OyaTo ckayok 3HauMTenbHbIN, HO ecrnv obpaTuTb
BHUMaHWE Ha LUMdPbIl, TO OH N HE KaXeTCHA TakuM BHYLUUTENBHLIM.

Kog 22: Het, TonkoBaHve HenpasunbHoe. CoaepXXuT npaBuibHbIE apryMeHTbl, CBA3aHHbIE C
N3MEHEHNAMN KOIPPULINEHTOB UM NPOLIEHTOB.
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e TonkoBaHue HenpaBuibHoe. 10 — 3T0 HEOOMbLLOW CKa4YoK B CPaBHEHWM C OOLLMM
konnyectsom B 500.

e HenpaBunbHoe TonkoBaHue. B npoueHTax pocTt coctaBndaeT nuwb 2%.

e Hert. [lobaBnnock Bcero nuib 8 orpabnenuii, ato yBenmyeHme Ha 1.5%. He Tak yxx MHoro, S
cuuTato!

e HerT, Bcero nuwb Ha 8 nnun 9 6onblue B CpaBHEHUM C NpoLLbLIM rogoM. B pamkax 507 aTo
Marnoe 4mcno.

Kog 23: [JormkHbl ObiTb NPOAEMOHCTPUPOBaHbI AaHHbIE O AMHAMUKE nepen TeM, Kak MoryT ObiTb
caenaHbl Kakne-nmbo BbiBOAbI.
¢ Mebl He MmOxeMm ckaszaTb 6onbLuon pocT unu Het. Ecnu B 1997 rogy uncno orpabneHun Takoe
e Kak n B 1998, To Mbl MOXXEM rOBOPUTb O 3HAYUTESNBHOM ckayke B 1999.
e B paHHOM crnyyae Mbl HE MOXEM MOHATb, YTO 3HAYUT «BHYLUMTENbHOEY, 6€3 KaK MUHUMYM
OBYX €4VHUL, NSl CPaBHEHWSI.

Omeem npuHumaemcsi 4aCmu4Ho

Kog 11: Het, TonkoBaHne HenpasunbHoe. OgHako B 060bACHEHMM OTCYTCTBYIOT BaXkHble AeTanu.
e  ®okyc TOJIbKO Ha pa3sHuue B 4Yncne orpabneHunin B pamkax ABYX AaHHbIX neT. Ho
OTCYTCTBYET CpaBHeHMe C ObLMM KONMYeCTBOM orpabneHui.
e HenpaswunbHoe TonkosaHne. Konnyectso orpabnexun ysenuunnock Ha 10, 5 6kl He
ckasar(a), YTo 3TO «BHYLUMTENbHOE» YBENNYEHNE.

e HerT, Tak Kak yBenuyeHue Ha 8 nnun 9 Hemnb3s Ha3BaTb BHYLUUTESbHbIM.
e [loxoxe Ha To. PocTt ¢ 508 o 515 B Kakon-TO CTENEHN BHYLLUNTENEH.

NMPUMEYAHUE:

Tak kak rpacpyk He4OCTAaTOYHO SAICEH, CNOXHO Ha3BaTb TOYHOE YMCIO YBENUYEHUS
orpabneHwun.

Kon 12: HeT, HenpaBunbHoe 06bsicHeHMe. MpaBunbHbIN MeTofd, HO C HE3HAYUTENbHBIMM
olwimbkamm B pacyeTax.
e [lpaBunbHLIN METOA U BbIBOA, HO NPOLEHT nogcyntaH HesepHo (0.03%).

Omeem He npuHuUmMaemcs

Kog 01: OTBeT BEpHbIN, HO OOBACHEHME HENOMHOE, HE3HAYNTENBHOE UMK XXe OTCYTCTBYET.
e Hert, rpadumk UCTONKoBaH HEMPaBUIBLHO.
e PenopTtepy He cnefoBarno NCNosib30BaTh CIIOBO «BHYLUUTENbHOEY.
e Hert, TonkoBaHue HenpaBunbHoe. PenopTepsl Bcerga nobsT npeysennynsaTh.

Kog 02: TonkoBaHue npaBurnbHoe. PoKyc Ha BHELUHEN CTOPOHE rpaduka. 3amedyaHue, 4Tto
KONM4ecTBO orpabneHunin yaBovnocs.
e TonkoBaHve npasunsHoe, rpaduk ysenuynuncs B Asa pasa.
e [la, TonkoBaHne npaBunbHoe. KonnuecTtso orpabnennii yBennuunoce NoyYTv B ABa pasa.

Kog 03: TonkoBaHne BepHo. O6bsICHEHNA OTCYTCTBYIOT UMW NPUBEAEHDbI UHbIE OO BSCHEHUS
KpoMme TeX, KoTopble yka3aHbl B Koge 02.

Kog 04: dpyrue oTBETHI.

Kog 99: OTBeT OTCYTCTBYET.
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TOPMOXEHUE

MpWGRU3NTENbHbIA NYTb ANt OCTAHOBKW ABUratOLLEroCs TPAHCNOPTHOIO CPEACTBA PaBHSIETCS
CyMMe:

e NYyTWU, NpOEe3XKaeMoro 40 HaxaTn4d Ha negalrib TopMo3da (I'IyTb npn BpeMeHun peaKLI,VII/I).

e MyTK, NPOE3KaeMoro 3a TO BpPeMs, Korga neganb TOpMo3a yxxe HaxaTta (nyTb
TOPMOXEHMS).

[MpeacraBneHHasn HWXe guarpamMmma «ynuTka» gaet TeopeTnyeckoe npeacrasneHune o
paccTosiHUK, HeoBX0AMMOM AN OCTAHOBKM TPAHCNOPTHOrO CpeacTBa C XOpoLo paboTaroLLen
TOPMO3HOW CMCTEMOWN (KpanHe BHUMAaTESbHbIN BOAUTENDb C XOPOLLEN peakuuen, oTrIMYHoe
COCTOSIHWE TOPMO30B U LLKNH, Cyxas Jopora C XOpOLUUM NOKPbITUEM) U O 3aBUCUMOCTU
pacCcToaHNS OT CKOPOCTW.

PaccrosHme, Heobxogumoe

2455m ANA OCTIHOBNM

8508 .
- o TPAHCNOPTHOrO CpeacTBa
//
. Bpema, HeoOxoanmoe
219 "L&’é 82 s ANA OCTABHOKM
/ \\ TPAHCNOPTHOrO CPeACTBa
/ '\
/ A
\
1976m /5 ne \
3 \,\ MyTo TOPMOMEHMA
/ \
/ \
,// \
/ \
{ \ \
1754m ’/7.5:;, \\
i \ 375m
( b BAm _— ]
| \\\ \ MyTs Npy BpEMeHn peaxkumm
~ 333m \ J
‘ N \
{74 N /'-"\EB_ %0
1522 m #_‘i_’; s Sm‘ />‘ o4
\ 292 mf 4 40
\
\ 271m 0
Y\ . e # —‘\ -
NOAOR o= \1'\1
1356 m *—-

m — mempbl
S — CeKYHObI
Bonpoc 1: TOPMOXEHUE

Ecnu TpaHcnopTHOe cpeacTBo ABMXKETCA CO CKOPOCTbIo 110 KM/Y, Kakoe pacCTosiHMe OHO
npoeaeT 3a Bpems peakuumn sogutena?
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TOPMOXEHME: OLIEHKA OTBETA HA BOINPOC 1

LIEJTb BOIMPOCA: OueHka cnocobHOCT NOHUMAaTb MHEpOpMaLMIO, N30OPaXKEHHYI0 Ha PUCYHKE.
Omeem npuHumMaemcsi NOIHOCMbIO

Kog 1: 22,9 meTpa (eanHuua namepeHus He aBnsieTca oba3aTensHom).

Omeem He npuHumMaemcs

Kog O: [ipyrue otseTbl.

Kog 9: OTBeT OTCyTCTBYET.

Bonpoc 2: TOPMOXEHUE

Ecnn TpaHcnopTHOe cpencTBo ABMXKETCS co ckopocTbio 110 km/4, Kakoe obLuee paccTosiHue
OHO NpoefeT, Npexae YemM OCTaHOBUTCA?

TOPMOXEHME: OLIEHKA OTBETA HA BONPOC 2

LIEJTb BOIMPOCA: OueHka cnocobHOCTM NOHUMaTh MHpopMaLmio, M306paXKEeHHY0 Ha PUCYHKE.
Omeem npuHumMaemcsi NOIHOCMbIO

Kog 1: 101 meTp (eanHnua namepeHus He BndeTcsa obazaTenbHon).

Omeem He npuHuUmMaemcs

Kog 0: [pyrue oTBeTHI.

Kog 9: OTBeT OTCyTCTBYET.

Bonpoc 3: TOPMOXEHUE

Ecnn TpaHcnopTHOe cpeacTBO ABMXKETCS CO CKOPOCTbIO 110 KM/Y, CKONTbKO BPEMEHU EMY
noHagobutcsl, YTobbl MONMHOCTLIO OCTAHOBUTLCA?

TOPMOXEHME: OLIEHKA OTBETA HA BOMNPOC 3

LIENb BOMNPOCA: OueHka cnocobHOCTM NOHMMAaTbL UHAOPMaLMIO, N306paXKEHHYIO Ha PUCYHKE.
Omeem npuHumMaemcsi NoOIHOCMbHO

Kog 1: 5,84 cekyHAabl (egmMHULa n3mepeHus He sBnsietca obsa3aTensHon).

Omeem He npuHuUMaemcs

Koa 0: [pyrue oTBeTHI.

Kog 9: OTBeT OTCyTCTBYET.

Bonpoc 4: TOPMOXEHUE

Ecnu TpaHcnopTHOe cpeacTBo ABMXKETCA CO CKOPOCTbIO 110 KM/Y, Kakoe pacCTosiHMe OHO
npoeaeT 3a BpeMsi TOPMOXEHNS?

TOPMOXEHUE: OLLEHKA OTBETA HA BOINPOC 4
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LIENb BOMPOCA: OueHka cnocobHOCTM M3BnekaTb MHOPMaLNIo, M300paXKeHHYI0 Ha PUCYHKE.
Omeem npuHuMaemcsi NoJIHOCMbIO

Kog 1: 78,1 meTpa (eamHuua namepeHus He siBnsietca obsisaTensHon).

Omeem He npuHuUMaemcs

Kog 0: pyrue oTBeTHI.

Kog 9: OTBeT OTCyTCTBYET.

Bonpoc 5: TOPMOXEHUE

BTopow BoguTenb, nepeaBurasiCb B XOPOLUMX YCIOBUSAX, OCTAHOBWUIT CBOW aBTOMOOUITb, Mpoexas
Bcero 70,7 meTpoB. C Kakon CKOPOCTbIO ABUranocb TPAaHCNOPTHOE CPEACTBO A0 BKIOYEHMS
TOPMO30B?

TOPMOXEHME: OLIEHKA OTBETA HA BONPOC 5

LIENb BOIMPOCA: OueHka cnocobHOCTM NOHMMAaTbL MHAOPMaLUMIo, N3006paXKEHHYHO Ha PUCYHKE.
Omeem npuHumMaemcsi NOIHOCMbIO

Kog 1: 90 km/d (eguHuULa namepeHus He aBnsaeTcst 06a3aTensHon).

Omeem He npuHumaemcs

Koa 0: [lpyrme oTBeTHI.

Kog 9: OTBeT OTCYTCTBYET.
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COH MOPCKOI'O KOTUKA

MopckoMy KOTUKY HY>KHO OpblllaTh, AaXe eCrnv OH
cnuT noa Bogon. MapTuH Habnogan 3a MOpPCKUM
KOTMKOM B TeyeHue Yaca. B Havane HabntogeHus
MOPCKOWN KOTUK BCMIbIST HA NOBEPXHOCTb U caenan
BOOX. 3aTeM OH HbIPHYN Ha AHO u ycHy”n. Co gHa oH
MeAJSIEHHO BCMIbI Ha NOBEPXHOCTb 3a 8 MUHYT U
CHOBa caenan Baox. Yepes TpyM MUHYTbI OH BHOBb
Obin Ha gHe. MapTnH obpaTtun BHUMaHWE, YTO
AaHHBIN NPOLLECC HOCUN AOBOSBbHO PErynsapHbIn
Xapakrep.

Bonpoc 1: COH MOPCKOI'O KOTUKA

Yepes 4yac MOPCKOM KOTUK:

A. bBbin Ha gHe

B. [MoaHumancs

C. [Henan sgox

D. Onyckancs

COH MOPCKOI'O KOTUKA: OLIEHKA OTBETA HA BOINPOC 1
Omeem npuHUMaemcsi NoJIHOCMbHO

Kopg 1: B. MNMogHumancs.

Omeem He npuHumaemcs

Koa 0: [pyrme oTBeTHI.

Kog 9: OTBeT OTCYTCTBYET.
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KYPC OBMEHA BAJIIOT

Man-JluHr ns CuHranypa rotosunach k noesake B FOxHyto Adpuky Ha 3 mecsiLa no nporpamme
obmeHa ctygeHTamu. En 6bino Heob6xoaumo NOMEHsSITb HECKONMbKO CUHranypckux gonnapos (SGD)
Ha toXXHoadpukaHckue paHabl (ZAR).

Bonpoc 1: KYPC OBMEHA BAJIOT

Mai-JInHr yaHana, 4to Kypc obmMeHa Mexay CUHranypckum AoSinapom U FoXKHOadpUKaHCKUM
paHaom 6bin cnegyowmnm:

1SGD =4.2 ZAR

Mai-JlnHr o6meHsna 3000 cuHranypckmx 4onnapoB Ha xkHOadpUKaHCKME paHabl No 3TOMy
Kypcy.

Ckonbko toxxHoadprkaHckmx paHgos Man-JInHr nonydnna?
OTBET: oo, ZAR

KYPC OBMEHA BAINIOT: OLUEHKA OTBETA HA BOINPOC 1
Omeem npuHUMaemcsi NOIHOCMbHO

Kog 1: 12 600 ZAR (eanHunua namepeHus He obsizaTenbHa).
Omeem He npuHuUmMaemcs

Kog O: [ipyrue oteeTbl.

Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 2: KYPC OBMEHA BAJTIOT

Korga Man-JlvHr Bosspallanack B CuHranyp nocne 3 mecsues, y Hee octaBanoch 3 900 ZAR.
OHa nomeHsina ux Ha CUHranypckue 4onapbl, HO YXXe No M3MEHEHHOMY KypCy:

1 SGD =4.0 ZAR

Ckonbko cuHranypckux gonnapos Mai-JluHr nonyymna?
OTBET: i SGD

KYPC OBMEHA BAJTIOT: OLLEHKA OTBETA HA BOIPOC 2
Omeem npuHUMaemcsi NoJIHOCMbHO

Kog 1: 975 SGD (eanHuua nsmepeHus He obasarensHa).
Omeem He npuHumaemcs

Koa 0: [pyrue oTBeTHI.

Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 3: KYPC OBMEHA BAJIOT

Bo Bpems 3 mecsueB kypc obmeHa BantoT namenunca ¢ 4.2 Ha 4.0 ZAR 3a SGD.
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Okasancsa nu HoBbIn Kypc B 4.0 ZAR BMecTo 4.2 ZAR BbirogHbiM ang Man-J1uHr, korga oHa
MeHsina XHoaprkaHCckMe paHabl Ha cCuHranypckue gonnapbl? O6baAcHUTE CBOWM OTBET.

KYPC OBMEHA BAJIOT: OLUEHKA OTBETA HA BOINPOC 3

Omeem npuHumaemcsi NOJIHOCMbIO

Koa 11: «a» ¢ npueMnembiM 00bACHEHMEM.

[a, no bonee HM3Komy Kypcy obmeHa BantoT (3a 1 SGD) Man-JlnHr nonyuunt 6onbLue
CVIHranypckux JonnapoB 3a ee oxxHoapukaHcKne paHabl.

a, no kypcy 4.2 ZAR 3a ogunH gonnap oHa obl nonyyuna 929 ZAR. [[MpumevaHue: y4eHuk
Hanucan ZAR Bmecto SGD, HO pac4yeT 1 cpaBHEHWE OAHO3HAYHO ObIfn BbIMNOMHEHbI BEPHO, U
OaHHYI0 OWNBKY MOXHO He NpUHMMaTb BO BHUMaHMe.]

Oa, notomy uto oHa nonyyuna 4.2 ZAR 3A 1 SGD, a cenvac en HyxHo Tonbko 4.0 ZAR ans
nokynku 1 SGD.

[a, notomy uto ctano Ha 0.2 ZAR pewesne kynuTb SGD.

[a, notomy 4TO, ecnv nogenuTb Ha 4.2, cymma NonyyYnTcs MeHblle, YeM ecnu NoAennTb Ha 4.
[a, Kypc okasancs BbIrogHbIM, MOTOMY YTO, ecrin 6bl OH HE MOHM3WUICH, OHa Morna Obl NONY4YnTb
Ha $50 meHbLuUe.

Omeem He npuHuMaemcsi

Kon 01: «[a», 6e3 o6bsACHEHUS NN C HEAOCTATOYHO TOYHLIM OO BbSACHEHUEM.

[a, 6onee HWU3KUI KypC BantoT CTan BbirogHEE.
[a, kypc okasancst BbIrogHbIM, NOTOMY 4TO, ecnu ZAR noHusuncs, y Hee 6yaeT Gonblue aeHer

pa3MeHATb Ha SGD.

e [la, ansa Man-JInHr 6bino BbIroAHO.

Kog 02: [pyrve oTBeThbl.

Kog 99: OTBeT OTCYTCTBYET.
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BPEMA PEAKLIUU

B 6ere Ha KOPOTKME ANCTAHLMN «BPEMEHEM PeaKkuumy» HasblBaloT
NMPOMEXYTOK BPEMEHM MeXy BbICTPENOM CTapTOBOro nucToneTa u
Hayarnom OBWKEHMs aTneTa Co CTapToBbIX KONoaok. «KoHeyHoe Bpemsa»
BKITHOYAET KaK BpeMs peakuum, Tak U BpeMs B ABUKEHUN.

Cnepytowas Tabnuua nokasbiBaeT BpeMsi peakummn U KOHEYHOE BpeMst
BOCbMM GEryHOB B rOHKE Ha CTOMETPOBYIO AUCTaHLMIO.

[Jopoxka Bpems peakuum KoHe4yHoOe Bpems
(cek) (cek)
1 0.147 10.09
2 0.136 9.99
3 0.197 9.87
4 0.180 He 3akoHuun roHky
5 0.210 10.17
6 0.216 10.04
7 0.174 10.08
8 0.193 10.13

Bonpoc 1: BPEMA PEAKLUUA

Onpe,qenme 6erHOB, nonyvymeLInX 30510TYyHO, cepe6pﬂHy+o n 6p0H3OByI'O Meganb. 3anonHute
Ta6n|/1u,y HWXe HOMepaMn AopoXXeK MeaarimcTtoB, X BpeMeHeM peakumn n KOHe4YHbIM BpEMEHEM.

Mepanb [lopoxka Bpems KoHeuHoe
peakuum (cek) | Bpems (cek)
30J10TO
CEPEBPO
BPOHS3A

BPEMSA PEAKLUN: OLEHKA OTBETA HA BOMNPOC 1
Omeem npuHuUMaemcsi NoJIHOCMbIO

Kopg 1:
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Mepanob Jopoxka Bpems KoHe4uHoe
peakuum Bpems (cek)
(cek)
30J10TO 3 0.197 9.87
CEPEBPO 2 0.136 9.99
BPOH3A 6 0.216 10.04

Omeem He npuHuUMaemcs
Kog O: fipyrue otseTbl.

Kog 9: OTBeT OTCyTCTBYET.

Bonpoc 2: BPEMA PEAKLIUU

[lo HacTosILWEero BpeMeHn HUKTO U3 NoAen He CMOr OTpearMpoBaTth Ha BbICTpen nucToneTta
MeHbLUe Yyem 3a 0.110 cekyHg.

Ecnn 3admkcnpoBaHHoe Bpemsi peakumm 6eryHa meHblue 0.110 cekyHa, cuntaeTtcs, 4Uto
npowvsoLlen anbcTapT, NOTOMY 4YTO 6eryH, 4OMKHO ObITb, HaYan ABWXKEHWe 40 TOro, Kak
yCnblwarn curHan nucTonera.

Ecnn 6bl Bpemsa peakumm 6poH30BOro npuaepa 6bi1o kopode, 6bina nu Obl Yy HEro BO3MOXHOCTb
BblMrpaTth cepebpo? O6GbACHUTE CBOM OTBET.

BPEMA PEAKLUUN: OLLEHKA OTBETA HA BOIPOC 2
Omeem npuHumaemcsi No0IHOCMbO

Koa 1: «da» ¢ npnemnemMbiM 00bSACHEHNEM.
e [la. Ecnu 66l y Hero Bpems peakumm 6bino Ha 0.05 cekyHa BbicTpee, OH cMor Bbl MOAHATLCH Ha
BTOpOE MeCTO.
e [la, y Hero 6bina 6bl BO3MOXHOCTb BbiMrpatb cepebpo, ecnu 6bl ero Bpems peakuuu 66110
MeHbLue, YeM 0.166 cek nnm paBHANOCH Gbl 3TOMY YUCTTy.

e [la, c MaKkcmarnbHO ObICTPON peakumenr, KoTopasi TONIbKO BO3MOXHA, OH npobexan Obl 3a 9.93,
YTO BbINO Obl 4OCTATOYHO AN cepebpsaHon Mmedanu.

Omeem He npuHuUMaemcs
Kog 0: dpyrue oTBeThl, BKNtovada «[da» ¢ HeAoCTaTO4YHO TOYHbIM OO BLACHEHMEM.

Kog 9: OTBeT oTCYyTCTBYET.
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IOKCNOPT

Mpaduk, NnpeacTaBneHHbIN HXKe, NokasbiBaeT MHopmaumto 06 o6beme akcnopTta 13 3eanaHanm
(cTpaHa, KoTopag ncnonb3yeT 3ebl B KaYecTBe BankoThl).

O6uian cToMMOoCTb 3KCNopTa U3 3egnavgum s Pacnpepenexue sxcnopra us 3egnaHguv
munnauoHax seg, 1996-2000 3a 2000 rop

45 426

40

® Apyroe

30

XnonyaTtobymaxHan
TKaHb 26% 21%
T — Msco
0
5% 14%
Tabak
7% Yai
5%

DpykToBbLIA goY
COK Puc 13%

25
204
20 -
15
10
54
0

1996 1997 1998

Bonpoc 1: 9KCIMNOPT

Kakas 6bina obias cToumocTb 3KcnopTa (B MunnmoHax 3en) us 3eananaum B 19987

OTBET: oo

OKCIMNOPT: OLEHKA OTBETA HA BOINPOC 1

Omeem npuHUMaemcsi NoJIHOCMbHO

Kog 1: 27,1 munnunoHos 3ea nnu 27 100 000 3eg nnu 27,1 (egmHuua nsmepeHus He obsizatenbHa).
Omeem He npuHumaemcs

Kog O: [ipyrue oteeTbl.

Kog 9: OTBeT oTCYyTCTBYET.

Bonpoc 2: 3KCIMNOPT
Kakasa ctoumMocTb akcnopTta (ppykToBoro coka u3 3egnaHanm 6eina 8 20007
A. 1,8 MunnnoHoB 3e[.
B. 2,3 munnuoHoB 3eq.
C. 2,4 MmnnnoHoB 3e[.

D. 3,4 munnuoHoB 3eg,.
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E. 3,8 munnnoHos 3en.

OKCMNOPT: OLIEHKA OTBETA HA BONPOC 2
Omeem npuHuUMaemcsi MOJIHOCMbIO

Koa 1: E. 3,8 munnnoHoB 3en.

Omeem He npuHuUMaemcs

Kog O: [ipyrue oteeTsbl.

Kog 9: OTBeT OTCyTCTBYET.
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BOOOHAIMNOPHAA BALUHA —10m —

Bonpoc 1: BOOOHANOPHAA BALLUHA
cDOpMy N pasmMmepbl BOﬂ,OHaHOpHOVI OaLlHW Bbl MOXeTe yBMAOeTb Ha 1.5m
PUCYHKe.
CHavana BogoHanopHas 6aluHsa nycras. [lanee oHa HanonHseTcs T
BO,D,OVI CO CKOpPOCTbIO 1 JINTP B CEKYyHAOY.
15m
Kakon us cnegyrowmx Fpa(bI/IKOB NoKa3bIBaeT, KaK BblICOTa YPOBHSA BopoHanopHana 6awHa
BOAbl NSAMEHAETCA BO BpeMeHVI?
A B C
Boicota BbicoTa Bbicora
A A A
BpQA; BpGM: BpeMTa
D E
Boicota Boicora
A
- o
Bpems Bpems

BOOOHAMNOPHAA BALUHA: OLEHKA OTBETA HA BOMNPOC 1
Omeem npuHuMaemcsi NOJIHOCMbHO

Kog 1: MNpadouk B.

Omeem He npuHumMaemcs

Kog 0: dpyrue oTBeTHI.

Kog 9: OTBeT oTCyTCTBYET.
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PA3SHOLUBETHbBIE KOH®ETDI

Bonpoc 1: PASHOLUBETHbIE KOH®ETbI

Mawma lNaBena paspeluaet emy B3Tb OAHY KOHETY U3 cymkn. OH He BUAMT KoHdeTbl. KonnyecTtso
KOHDEeT KaXK[oro LseTa B CYMKe NMokasaHo Ha crnegyoLem rpaduke.

al9Hoedy
Q191K
3I9HaLag
219gAr0
21980£0(
alggaHadu)

alggaHedQ
a19gaHRhMdoy

Kakas BeposaTHOCTb TOro, 4To [NaBen BbITAHET KpacHY KOHdeTy?

A. 10%

B. 20%

C. 25%

D. 50%

PA3HOLUBETHbLIE KOH®ETbI: OLUEHKA OTBETA HA BOINPOC 1
Omeem npuHUMaemcsi NoJIHOCMbHO

Koa 1: B. 20%.

Omeem He npuHumaemcs

Kog O: fpyrue otseTbl.

Kog 9: OTBeT oTCYyTCTBYET.
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TECTbI NO ®U3UKE

Bonpoc 1: TECTbl NO ®U3UKE

B wkone, rge yuntcs Ong, yuntens nNo domsmke gan TecTbl, KOTOpble oueHmBatoTcst no 100-
©annbHown wkane. Onsa Habpana B cpeaHem no 60 6annoB 3a nepeble YeTbIpe TeCTa NO PU3NKE.
3a naTbIi TecT oHa nony4yuna 80 6annos.

Kakoe konuuectso 6annoe B cpegHem Onst Habpana nocrne Bcex NsiTv TeCToB?
B CpeoHEM: .oovveiiiiieeeee e,

TECTbI NO ®U3UKE: OLLEHKA OTBETA HA BOINPOC 1

Omeem npuHuUMaemcsi MOJIHOCMbIO

Kopg 1: 64.

Omeem He npuHumMaemcs

Koa 0: [lpyrue oTBeTHI.

Kog 9: OTBeT OTCyTCTBYET.

51



BECEHHAA APMAPKA

Bonpoc 1: BECEHHAA APMAPKA

Wrpa Ha BeceHHel spmapke npeanonaraeT UCrnosib3oBaHne BpallatoLerocs koneca. Ecnm koneco
OCTaHaBMMBaeTCs Ha YETHOM YunCre, UTPOKY paspellaeTcs BbITAHYTb OOVH LApUK U3 MeLLKa.
BpaluatoLeecs Koneco 1 Wapuky B MELLKE Noka3aHbl Ha PUCYHKaX HUXeE.

Mpn3 nony4aeT TOT, KTO BbITArMBAET YepHbI Wapuk. KaTs urpaeT oguH pas.
Kakasa BeposiTHOCTb TOro, Yto KaTa BeiurpaeT npus?

A. HeBo3moXxHoO.

B. ManoBeposTHO.

C. Okono 50% BepoATHOCTW.

D. Becbma BeposiTHO.

E. To4Ho.

BECEHHAA APMAPKA: OLLEHKA OTBETA HA BOIPOC 1
Omeem npuHuUMaemcsi MOJIHOCMbHO

Koa 1: B. ManoBeposiTHO.

Omeem He npuHuUMaemcs

Koa 0: [pyrve oTBeTHI.

Kog 9: OTBeT oTCYyTCTBYET.
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KAYEJN

Bonpoc 1: KAYENN

Bnag cuant Ha kadenax. OH HauMHaeT packavynBaTbCA. OH nbiTaetcs packa4aTbCA Kak MOXHO
BbilL€E.

Kakown rpacmk ny4iie Bcero naobpaxaeT BbICOTY €ro HOM HaZ 3eMren, Korga OH packadmBaeTca?

BuicoTa Hor
Bpema
BoicoTa Hor
\ X
f f \
B |\ £\ \
\ f J \
\ ’ /
/ \ U
\/ \/ \/ Bpema
BubicoTa Hor
Bpema
BoicoTa Hor
Bpemsn

KAYENW: OLEHKA OTBETA HA BOINPOC 1
Omeem npuHUMaemcsi NoJIHOCMbHO

Koa 1: N'padomk A.

Omeem He npuHumMaemcsi

Kog O: fpyrue otseTbl.

Kog 9: OTBeT oTCyTCTBYET.
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POCT YYEHUKOB

Bonpoc 1: POCT YYEHUKOB

OpHaxabl Ha ypoke MaTteMaTUKM U3MEepPUIiM pocT Beex ydeHnkoB. CpeaHuii pocT MarnbynkoB Obin
160 cMm, a cpegHun pocT aeBodek — 150 cMm. JleHa 6bina camon BbicOkoM, ee pocT 6bin 180 cm.
Kons 6bin cambiM HM3KUM, ero poct — 130 cm.

[lBa y4eHuka OTCyTCTBOBaNM Ha ypoke B TOT A€Hb, HO OHM MPULLNN Ha criegyroLwmnin AeHb. Nx poct
TOXE U3MepWnu 1 nepecynTanu cpegHve 3HadeHus. K yaueneHuio, cpeaHsisi BbicoTa AEBOYEK U
CPeaHsisi BbICOTa MarnbYyMKoB HE 3MEHUNAcCh.

Kakue n3 crnegyowmnx BbIBOAOB MOXHO caenaTb?

Mo>xHO N1 caenaTb Takomn
BbiBOAbI

BbiBOA4?
Ob6a y4yeHunKka — 3TO LEBOYKM. Da/ Het
OOWH 13 y4eHUKOB — Manb4mK, Apyron — geBoyka. Da/ Het
O6a y4yeHnKa NMerT OQMHAKOBbIA POCT. Oa/Het
CpenHui pocT BCEX YYEHUKOB HE N3MEHUIICS. Oa/ Het
Kons octanca cambiM HU3KUM. Ha/ Hert

POCT YYEHUKOB: OLIEHKA OTBETA HA BOIPOC 1
Omeem npuHUMaemcsi NosIHOCMbHO

Koa 1: «HeT» ansa Bcex BbIBOAOB.

Omeem He npuHumaemcs

Kog O: fpyrue otseTbl.

Kog 9: OTBeT oTCYyTCTBYET.
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MIATEXHW MO niowAgu

Nioan, NpoxueatoLime B MHOTOKBapTUPHOM [OMe, PeLunniy Bblkynutb 3ToT AoM. OHM BMecTe
cobepyT AeHbI TakuM 06pPa3oM, YTO KaxKabli U3 HUX 3annaTtuT CyMMy, NPOrnopLUoHanbHYyo
pasmepy Ux KBapTUpbl.

Hanpumep, MyX4nHa, npoXxueatloLwmmn B KBapTmpe, koTopas 3aHumaeT 1/5 nnowanm Bcex KBapTup,
3annaTtut 1/5 oT BCcen CTOMMOCTU 3a 30aHue.

Bonpoc 1: TNTATEXW MO NNOLWAON

Bbibepute «BepHo» nnu «HeBepHO» Ans Kaxaoro n3 criefyowmnx yTBEPXOeHWUN.

YTBepxneHune BepHo / HeBepHO

UenoBek, NpoX1BaoLLnin B caMmor 60nbLUON KBapTUpe
3annatuT 6onblue geHer 3a Kaxabl KBagpaTHbI MeTP CBOEN BepHo / HeBepHO
KBapTUPbI, YEM YernoBeK N3 camMon ManeHbKOM KBapTUphbI.

3Has nnolagb ABYX KBAPTUP U LIEHY OOHOW U3 HUX, Mbl

. BepHo / HeeepHo
MOXEM BbI4UCIUTb LIEHY BTOPOW.

3Has ueHy 3aaHns 1 cyMmmy, KOTOPYHO Kaxablii Bnagenew,
3annaTuT, Mbl MOXXEM Bbl4MCNNTbL 0OLLYIO Nnowaab Bcex BepHo / HeeepHo
KBapTump.

Ecnu 6bl 06Was ctouMocTb 3aaHuns 6bina cHukeHa Ha 10%,

. o BepHo / HeBepHo
Kaykabl U3 Bnagenbues 3annaTtyn bl Ha 10% MeHbLue.

NNATEXW NO NNOLWAOWU: OLUEHKA OTBETA HA BOINPOC 1

Omeem npuHuMaemcsi NOJIHOCMbHO

Koa 1: YeTbipe NpaBuribHbIX OTBETA B criegyowem nopsgke: HesepHo, BepHo, HeBepHo, BepHo.
Omeem He npuHuUMaemcs

Kog O: [pyrue oteeTbl.

Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 2: MNATEXW MO NJOLWWAON

B 3paHum Tpu kBapTupbl. Camas Gonbluas KBapTupa, kBapTupa 1, meeT nnowanb 95 m2.
KsapTupa 2 1 3 umeltoT nnoLaab pasmepom 85 m? n 70 m? cootBeTcTBeHHO. LieHa npoaaxu
3gaHmda — 300 000 3ep.

CkonbKO AOMKeH 3annaTtuTb Brnageney kBapTupbl 27 [1pogeMoHCTpUpyiTe CBOU pacyeThbl.
NNATEXW NO NNOLWAOWU: OLUEHKA OTBETA HA BOINPOC 2

Omeem npuHuUMaemcsi NOJIHOCMbHO

Kog 2: 102 200 3eq ¢ pacyeTamum unu 6e3, eguHuLa naMepeHns He obsisatenbHa.

e Ksaptupa 2: 102 200 3eg.
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e K—2: % x 300000 = 102000 3eq
300000

Py 1200 3eq Ha Kaxabli METP KBagpaTHbIN, cnegoBaTensHo, Ksaptupa 2 — 102 000.

Omeem npuHumaemcsi Hacmu4Ho

KO,D, 1: rlpaBVIJ'IbeIIZ MeToad, HO MMerTCA HeE3HaYNTeJlIbHbIe OLIJV|6KV| B pac4eTax.
o Ke—2: % +300000 = 102000 3eq

Omeem He npuHuMaemcsi
Kog 0: pyrue oTBeTHI.

Kog 9: OTBeT oTCyTCTBYET.
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KHUXXHbIE MOJIKHU

YTo6bl caenatb OAMH KOMMMEKT NOMOK, MIOTHUKY HYXHbI
cneaywowe getanu:

4 ANHHBIX OepeBAHHBLIX NMNaHesn,

6 KOPOTKUX AEPEBSIHHbIX NaHenen,

12 mManeHbKNX KpenmneHun n

7
14 6onToOB.

Y nnoTHWKa B 3anace 26 ANMHHbIX AepeBSAHHbIX NaHenen, 33 KOPOTKNX AepeBSAHHbIX naHenen, 200
MarneHbkux kpennexumn n 510 6onTtos.

Bonpoc 1: KHMXKXHbBIE MOJIKU

CKONbKO KOMMIIEKTOB NOJSIOK MOXET cobpaTb MNAOTHUK?

(@ =T P

KHUXHbIE NONKW: OLLEHKA OTBETA HA BOINPOC 1
Omeem npuHuUMaemcsi MOJIHOCMbHO

Kopg 1: 5.

Omeem He npuHuUMaemcs

Koa 0: [lpyrue oTBeTHI.

Kog 9: OTBeT oTCyTCTBYET.
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MYCOP

Bonpoc 1: MYCOP

B kayecTBe 3agaHunst Ha JOM MO 3KONOMMK CTYAEHTbI cobpanu MHpopMaLmo 0 BpeMeH
pasnoXeHus pasnuyHbIX BUAOB Mycopa, KOTOpbI Nioan BbiOpachiBatoT:

Tun mycopa Bpems pa3noxeHus
BaHaHoBasi koxypa 1-3 roga
AnenbcuHoBas KoXypa 1-3 roga
KapToHHble KOpobKku 0.5roga
>KeBatenbHas peaunHka 20-25 net
[azeTa Heckonbko aHen
MonucTmponoBble CTakaHYMKK Bonee 100 net

CTyneHT xo4eT nokasaTtb pesyrbTaThl B BUae cTonbuoBoi gnarpammel. MNpueeanTe ogHy NpudmHy,
no KoTopow cTonbuoBas guarpamma He NOAXOAUT AN AeMOHCTPaLMKN AaHHbIX pe3ynbTaToB.

MYCOP: OLLEHKA OTBETA HA BOINPOC 1
LENb BOIMPOCA:

OnucaHue: VIHTepnpeTaums 1 npeacTaBneHne UMEOLLMXCS aHHbIX.
O6nacTtb MaTeMaTU4eCcKoro cogepxaHusi: HeonpegeneHHoCTb U faHHble
KoHTekcT: Hay4Hbin

lMo3HaBaTenbHas geaTeneHOCTb: MIHTepnpeTMpoBaTth

Omeem npuHumaemcsi NoJIHOCMbHO

Kog 1: MNpuunHon asnsetca 60nbLUon pasdpoc B AaHHbIX.
e Pasnuuna B anvHe ctonbuos ctonbuoson gvarpaMmmbl 6yAyT CAMLIKOM BonbLume.

e Ecnu genatb cTton6ew anvHol B 10 caHTUMETPOB ANs nonmcTupona, To ctonbew, Ans kKapTOHHbIX
kopobok 6yaet 0.05 caHTUMETpOB.

nIin
MNpuunHON ABNSETCA BApUaTUBHOCTb AaHHbIX.

e [InvHa ctonbua «nonMCTUPOIIoBble CTakaHYMKU» He onpeaerneHa.
e HeBo3moxHO cgenatb cTonbel Ans npomexyTka B 1-3 roga unm 20-25 ner.

Omeem He npuHuUMaemcsi

Kog O: [ipyrue oteeTsl.
e [loTOMy YTO He nony4nuTcs.
e [lukTorpamma ny4iwe nogonaeT Ans 3TOro.
e HeBO3MOXHO NpoBepUTL NHOPMAaLMIO.
e Liudpel B Tabnuue aenaioTca npubnmantensHbIMU.

Kog 9: OTBeT oTCYTCTBYET.
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3EMINETPACEHUE

Bonpoc 1: 3EMJIETPACEHUE

Mo TeneBunsopy TPaHCNMPOBanu AOKyMEHTarnbHbIA (UbM O 3EMETPSICEHUSIX U O TOM, KaK 4acTo
OHM NPOUCXOAAT. B HeM Luna peyb 0 BO3MOXHOCTU NPOrHO3MPOBaHNUSI 3EMIETPSICEHWIA.

Ceonor onpegenun criegyoulee: “B TeueHne criegyrolmx ABaguaTti neT BeposATHOCTb
3emneTpsiceHns B 3earayHe COCTaBsieT ABa K Tpem”.

Kakoe yTBEpXaeHve 13 crneayoLmx ny4lle BCero oTpaxaeT 3asiBrieHune reonora?

2
A. 3 X 20 = 13.3, cnepoBateneHO, B npoMexyTke mexay 13 n 14 neT HauMHasi C 3TOro MOMeHTa B
3eartayHe OyaeT 3emneTpsiceHue.

2 1 o
B. 3970 GonbLue Yyem ~ CIEeA0BaTeNbHO, MOXHO ObITb YBEPEHHBIM, YTO B 3eATayHe B KaKOW-TO
MOMEHT B TeueHue 20 et MoXeT NPON30NTUN 3EMITETPSICEHNE.

C. BeposaTHOCTb TOro, 4to B 3eatayHe Npon3ongeT 3eMreTpsiCeEHNE B KAKON-TO MOMEHT B
TeyeHue cnegyowmx 20 neT, Bblle, YEM BEPOSATHOCTb TOrO, YTO OHO HE Npon3onaeT.

D. HeB03MOXHO cka3aTb, YTO CYYUTCS, MOTOMY YTO HUKTO HE YBEPEH B TOM, YTO CIy4MTCS
3emMreTpsiceHue.

3EMJIETPACEHUE: OLLEHKA OTBETA HA BOIPOC 1
Omeem npuHumaemcsi NosIHOCMbO

Kog 1: C. BepoaTHOCTb TOro, 4Yto B 3earayHe OyaeT 3emneTpsiCeHNe B KAKOWN-TO MOMEHT B
TeyeHue cnegytowwmx 20 neT, Bblle, YeM BEPOSATHOCTb TOr0, YTO OHO HE NPOU3ONaET.

Omeem He npuHuUMaemcs
Koa 0: [lpyrue oTBeTHI.

Kog 9: OTBeT oTCYyTCTBYET.
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COAOEPXAHUE JIEKAPCTBA

Bonpoc 1: COOEPXAHUE JIEKAPCTBA

XeHwwmHe B 6onbHMLE BBOOAT MHBEKUMIO NEeHNUMNNuHa. Ee opraHnam nocteneHHo pacwennsaeT
NEHNUUIIINH TaK, YTO Yepes Yac nocrie BBeAeHUs1 MHbeKUUK, Tonbko 60% neHnumnnnHa SBnseTca
OEeNCTBYIOLLMM.

OTOT Npouecc NOBTOPSETCA: K KOHLUY Kaxgoro Yaca Tornbko 60% neHnumninHa, KoTopbin
OoCTaBarscs B KOHLe NpeablayLlero Yyaca, NpoAaomkKaeT A4EeNCTBOBaTb.

Mpeanonoxum, 4To B 8 4acoB yTpa XKeHLWuHe BBenn 4oay, oobemom 300 munnurpamm
NeHnUMnInHa.

3anonHuTe Tabnuuy, oTpaxaroLLyt KONIMYECTBO NEHNUUININHA, KOTOPOE NpoaosKaeT
OencTBoBaTb B KPOBW XXEHLUMHbBI BO BpeMeHHOM npomexyTke ¢ 08:00 go 11:00.

Bpewms 08:00 | 09:00 | 10:00 | 11:00

MNeHnuunnuu | 300
(wmr)

COAEPXAHUE NEKAPCTBA: OLLEHKA OTBETA HA BOINPOC 1
Omeem npuHumaemcsi No0sIHOCMbHO

Kog 2: Bce Tpn nosuumm B Tabnuue BEpHbI.

Bpewms 08:00 | 09:00 | 10:00 | 11:00

MeHnunnnmu | 300 180 108 64.8

(MI') nnu

65

Omeem npuHumaemcsi Yacmu4Ho

Kog 1: OgHa unu aBe no3uummn B Tabnuvue BEPHLI.
Omeem He npuHuUMaemcs

Kog O: [pyrue otseTbl.

Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 2: COOEPXXAHUE NEKAPCTBA

[na Toro, 4To6bl KOHTPONMPOBaTb AaBneHne KpoBu, EBreHnto HyxHo npuHmatb 80 Mr nekapcTtea.
Cnepytowuin rpaduk nokasbliBaeT HavyanbHOE KONMYECTBO fleKapCTBa, KONMYecTBo, KOTOpoe
npoaosrkaeT AeNCTBOBaTb B KPOBM EBreHns yepes oauH, ABa, TPy 1 YeTbipe OHS.
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80

60

40

20

Konuuecrso geiicTeytouiero nekapcrsa (mr)

0 —
0 1 2 3 4

Bpems (B AHAX) Nocne npuema neKapcrsa

CkonbKo nekapcTsa NpoAorkaeT AeiiCTBOBaTb B KOHLIE NEPBOro AHA?

A.
B.
C.
D.

6 mr.

12 wmr.
26 wr.
32 mr.

COAEPXAHUE JNEKAPCTBA: OLLEHKA OTBETA HA BOIPOC 2

Omeem fnpuHumaemcsi NOJIHOCMbHO

Kop 1: D. 32 wr.

Omeem He npuHumMaemcsi

Kog 0: dpyrue oTBeTHI.

Kog 9: OTBeT oTCYyTCTBYET.

Bonpoc 3: COOEPXAHUE JIEKAPCTBA

Fpaq)vn( M3 npeabiayuiero Bonpoca nokasbiBaeT, YToO Kaxkabl AeHb NPUMEPHO TaKoe XXe
KONnn4ecCcTBO NNeKapcCTBa C npeabiayliero AHA npoaornkaeTt OencTBoBaTh B KpoBu EBrenus.

Kakoli npubnuantenbHbIi MPOLIEHT NeKapcTBa U3 NpeablayLero AHA NpoaoKaeT AecTBOBaTb B

KOHLIe Kakaoro AHA?
A. 20%.
B. 30%.
C. 40%.
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D. 80%.

COOEPXAHMUE NEKAPCTBA: OLLEHKA OTBETA HA BOINPOC 3
Omeem npuHumMaemcsi NOIHOCMbIO

Kopg 1: C. 40%.

Omeem He npuHuUmMaemcs

Kog O: [ipyrue otseTsbl.

Kog 9: OTBeT OTCyTCTBYET.
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CTPOUTENBCTBO BJIOKOB

TaHe HPaBUTCA CTPOUTb OMNOKM N3 ManeHbKNX Ky6I/IKOB, npnmMep ogHoOro n3
KOTOPbIX Bbl MOXETE BUAETb HAa KapTUHKE CrpaBa:

Y TaHn MHOro TakvMx ManeHbkux kybmkos. OHa ncnonb3yeT Kren, YTobbl
CKpenuTb X B oguH Brok.

Manbliii Ky6
Cravana, TaHs1 cknenBaeT BMeCcTe BoCeEMb KyOMKOB B 0anH 610K, npumep
KoToporo npeactasneH Ha KapTuHke A:

KaptuHka A

TaHsa nenaeT uenble 6nokn, Takme, kak nokasaHbl Ha KaptuHke B 1 KaptuHke C Huxe:

- P
- - -

L1

- - - /
/

d
y

/

KapTtuHka B KapTtuHka C

Bonpoc 1: CTPOUTENbCTBO BJIOKOB

CKOnbKO MarneHbKMx KybuUKoB HY>KHO TaHe, 4ToObl NocTpouTb GroK, Kak Ha KapTuHke B?
OTBET: oo KyOuKoB.

CTPOUTENbLCTBO BJIOKOB: OLLEHKA OTBETA HA BOINPOC 1

Omeem npuHUMaemcsi NoJIHOCMbHO

Kog 1: 12 kybukos.

Omeem He npuHumaemcsi

Kog O: [pyrue oteeTbl.

Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 2: CTPOUTEJIbCTBO BJIOKOB

CKONbKO MarneHbKuMx KybUKoB HY>KHO TaHe, 4ToObl NOCTPOUTL Lienbin 650K, Kak Ha KapTtuHke C?
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OTBET: oo, KyGuMKOB.
CTPOUTENbLCTBO BJIOKOB: OLLEHKA OTBETA HA BOIPOC 2
Omeem npuHumMaemcsi NOSIHOCMbIO

Kog 1: 27 kybukos.

Omeem He npuHuUmMaemcs

Kog O: [ipyrue otseTbl.

Kog 9: OTBeT OTCyTCTBYET.

Bonpoc 3: CTPOUTEJIbCTBO BJIOKOB

TaHsa obHapyxuna, 4YTo ncnonb3oBana 6onblue ManeHbkMx Kybukos, yem en Obifnio Heobxoommo,
4yTO6bI NOCTPOUTL BNOK, Kak Ha KapTuHke C. TaHa noHsAna, YTo Morna Obl CKNenTb MareHbkue
KyOuKn BmecTe 1 nony4ntb 610k, kak Ha KapTuHke C, HO 610K mMor 6bl 6bITb NOSLIM U3HYTPU.

Kakoe MMHMManbHOe KONM4YecTBO KyOMKOB el Heob6xoamnmo, 4Tobbl MOCTPOUTL ONOK, Kak Ha
KapTuHke C, HO nonbii U3HYTpU?

OTBET: oo, KyGMKOB.
CTPOUTENbLCTBO BJIOKOB: OLLEHKA OTBETA HA BOINPOC 3
Omeem npuHuUMaemcsi NOJIHOCMbHO

Kog 1: 26 kybukos.

Omeem He npuHuUMaemcs

Koa 0: [lpyrue oTBeTHI.

Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 4: CTPOUTEJIbCTBO BJIOKOB

Tenepb TaHsa xo4eT NOCTPOUTb BNOK, KOTOPLIM BbirNsgen Obl LenbiM, AnMHa KOToporo Obinia obl 6
MarneHbKMX KyOMKOB, LUMpUHA — 5 ManeHbkux KybukoB, a BbicoTa - 4 ManeHbkmx Kybuka. OHa xoueT
3a4eMCcTBOBaTb MUHUMANbHOE KONMYECTBO KYOMKOB, KOTOPOE BO3MOXKHO, 3@ CYET NYyCTOro
NpOCTpaHCTBa BHYTpKM Grioka.

Kakoe MMHMManbHOe KOnM4ecTBO KyorMkoB Heobxoanmo TaHe, YToObl NOCTPOUTL Takon 6nok?
OTBET: oo, KyOMKOB.

CTPOUTENBbLCTBO BJIOKOB: OLLEHKA OTBETA HA BOINPOC 4

Omeem npuHuMaemcsi NOJIHOCMbIO

Kog 1: 96 kybukos.

Omeem He npuHumMaemcsi

Kog O: [ipyrue otseTsl.

Kog 9: OTBeT oTCyTCTBYET.
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PETPAHCJIMPYEMbIA NUHTPEHET-YAT

Mapk (13 CugHes, Asctpanus) u NaHc (13 bepnuHa, NepmaHns) YacTo o6LLAOTCA OHMaNH B YaTax.
YT1o6bl HavyaTb obLieHne, M Heob6xoanuMo 3anTn B VIHTpPEHET B O4HO U TO XXe BpeMs.

YTtoObl Bbl6paTb nogxogsdiiee BpemA, MapK Hawen cneaywume LI,VIdJep6J'IaTbI Pa3HbIX YaCOBbIX
NOACOB:

lpuHBnuy, 00:00 bepnwuH, 01:00 CupgHeid, 10:00

Bonpoc 1: PETPAHCIIUPYEMbIA UHTPEHET-YAT

Koroa B CugHee 19:00, koTopbii Yac B bepnunHe?

OTBET: it

PETPAHCIIUPYEMbIA MHTEPHET-YAT: OLEHKA OTBETA HA BOINPOC 1
Omeem npuHumMaemcsi NOIHOCMbIO

Kog 1: 10 ytpa unm 10:00.

Omeem He npuHumaemcs

Koga 0: [lpyrue oTBeTHI.

Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 2: PETPAHC/IUPYEMbIA MUHTPEHET-YAT

Mapk n MaHc He moryT obaTtbes ¢ 09:00 oo 16:30 No X MECTHOMY BPEMEHMN, MOTOMY YTO B 3TO
Bpems oHU B wkorne. Kpome Toro, ¢ 23:00 go 07:00 no nx MECTHOMY BPEMEHMU OHU HE CMOTYT
noobLaTbCs, MOTOMY YTO OHU CNAT B 3TO BPEMS.

B koTtopom yacy Mapk n "aHc cmoryT noobatbca? 3anvwnte Mectoe Bpems B Tabnuuy.

Fopop Bpems

CungHen

BepnuH

PETPAHCJIMPYEMbIW UHTEPHET-YAT: OLIEHKA OTBETA HA BOMNPOC 2
Omeem fnpuHumaemcsi NOJiIHOCMbLO

Kog 1: JTloboe Bpemsa nnvn npoMexyTok BpeMeHu, rae boina ydyteHa pasHuua Bo BpeMeHn Ha 9
4YacoB U eCnv BpeMs BXOAUT B OOUH N3 3TUX MPOMEXYTKOB:
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CungHen: 16:30 — 18:00; bepnuH: 07:30 — 09:00
nm

CuaHen: 07:00 — 08:00; bepnuH: 22:00 — 23:00
e CunpHen 17:00, bepnun 08:00.

NMPUMEYAHUE: Ecnu npomexyTok 3anmcaH, OH NOMTHOCTLIO JOSMKEH BXOAUTb B YCTAHOBSIEHHbIE
pamku. Takke, ecrnv yTpeHHee nnmn Be4yepHee BPEMS HE YKa3aHO, HECMOTPSA Ha 3TO 3anncaHo
nogxoasiee Bpems, OTBET MOXXHO onpaBAaTth M 3aKogMPOBaTb Kak BEPHbIN.

Omeem He npuHuMaemcsi

Kog 0: dpyrue oTBeThbl, B TOM YUCe NpaBuUibHOE BPeMS B OOHOM YacOBOM Mosice, HO
HenpasurbHOE BpeMs Opyroro nosca.
e CunpHen 08:00, bepnun 22:00.

Kog 9: OTBeT oTCyTCTBYET.
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MIOTHUK

Bonpoc 1: MNOTHUK

Y nnoTHuka 32 meTpa fiecomartepuana, u oH xodeT caenartb 3abop Bokpyr rpsgku. OH
paccMmaTtpuBaeT CneayroLme KOHCTPYKLUUN NS rpsagku.

UENay

< 10m — > M0m — >

SERE
l

s 10m — >

Bbibepute «Ja» nnun «HeT» HanpoTUB Kaxxgoro AnsarnHa, YTobbl onpeaenuTb, BO3MOXHO
caenatb 3abop ons rpsagku n3 32 MeTpoB fiecomaTepuana.

[AunsanH 3abopa ana | MoXxHo N NoCcTpouTb 3abop ANA rpAaKu
rpsiaku no 3ToMy AU3anHy?
OunszanH A JOa/ Het
[OvsaiH B Ha/ Het
OwvzaiH C Ha/ Het
OwvsainH D Ha/ Het

MMOTHUK: OLLEHKA OTBETA HA BOIPOC 1
LIENb BOMNPOCA:

OnuncaHue: Onopa Ha NPOCTPaHCTBEHHOE BOOBpaxkeHMe npu npeobpasosaHnn B
npamoyroneHukn coopm A n C.

O6nactb MaTemMaTU4eckoro cogepxanusi: lNpocTtpaHcTBo U hopma

KoHTekcT: MNpodeccrnoHanbHbIN

lMo3HaBaTenbHasa AeAaTenbHOCTL: MNpUMeHATb

Omeem npuHuUMaemcsi NoJIHOCMbHO
Kopg 2: YeTbipe BepHbIX O0TBETA B cneaytowlem nopsagke: a, Het, fa, Oa.

Omeem npuHumaemcsi HaCmu4Ho
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Kog 1: Tpu oTBETa BEPHDI.
Omeem He npuHumMaemcs
Koa 0: [1Ba 1 MeHbLLe OTBETOB BEPHbI.

Kog 9: OTBeT oTCyTCTBYET.
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BEPAHOA

Bonpoc 1: BEPAHOA

AHOpen K cBoeMy HOBOMY AOMY XO4YET NPUCTPOUTb BepaHay. [nvHa Bepangbl — 5,25 meTpos,
WwnpuHa — 3 meTtpa. EMy HyxxeH 81 kupnud Ha oauH KBagpaTHbIA MeTP.

Bblumcnute, CKONbKO KMpNMYen Hy>xHO AHZpeto Ans Toro, 4Tobbl MOCTPOUTL BepaHAy.
BEPAHOA: OLEHKA OTBETA HA BOINPOC 1

Omeem npuHumMaemcsi NOJIHOCMbIO

Kog 2: 1275, 1276 nnn 1275,75 (egmHuua namepeHus He obasatenbHa).

Omeem npuHuUMaemcsi 4acmu4Ho

Kog 1: 15,75 (egmHuua namepeHuns He obssartenbHa) unu 1215 knpnnyen ana 5 m x 3 m (JdaHHbIA
OTBET NPUHUMAETCH ANS Y4EHUKOB, KOTOPble CMOCOOHbLI NOACYMUTaTb KONMYECTBO KMpPNnYen
Ha Lienoe Yncrno KBagpaTHOro MeTpa, a He Ha ApobHbIe Yncna KBagpaTHOro MeTpa.)

nnu
HonyuwieHa owmnbka, HO yMHOXeHMe Ha 81 Oblfo Npon3BeaeHO BEPHO
nnm
Okpyrnenue nnowagun n ymHoxxeHne Ha 81 6bi10 Npon3BeaeHO BEPHO.
Omeem He npuHuUmMaemcs
Koa 0: [lpyrve oTBeTHI.
Kog 9: OTBeT OoTCyTCTBYET.
O6pa3uybl omeemos

Kop 2:
525x3=15.75x81=1276

Kopg 1:
e 525x3=15.75
e 15.75x 81 =9000
e 81x15=1215;1215+ 21 =1236
e 5.25x 3.0 = 15.75 Mm% cnegoeatensHo, 15,75 x 1275,75 = 1376 KMprvyen.
(B maHHOM npumMepe nepBas YacTb NpaBuibHas, HO eCTb OLKnbka BO BTOPOM YacTu. 3acuntante
nepBylo YacTb OTBETa U He NPUHMManTe BO BHUMaHWe BTopyto. OueHunBainTe kak 1)

5m

81 81 81 81 81

3m 81 81 81 81 81

81 81 81 81 81
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BbIBEOP

Bonpoc 1: BbIBOP

B nuuLepumn y Bac ecTb BO3MOXHOCTb B35iTb OObIYHYIO NULLLY C ABYMSI HAYMHKaMU: Cbip U TOMaT.
Bbl Takke MOXeTe COCTaBWUTb CBOK MULLY C ABYMS AOMOMHUTENbHbIMU Ha4nHKaMu. Bel MoxeTe
BblOpaTh 13 YETbIPEX OOMONMHUTENbHbIX HAYMHOK: ONIMBKM, BETUYMHA, IPUGLI U cansiMu.

PomaH xo4eT 3akasaTb nuuuy ¢ ABYMS pPa3HbIMW JONONTHUTENIbHLIMM Ha4YMHKaMU 18 NULLbI.
M3 cKonbKMX pasnnyHbiXx KOMOUHALUIN HAYMHOK MoXeT PomaH BbIGpaTh?

OTBeT: e, KOMOUHaLNNA.

BbIBOP: OLLEHKA OTBETA HA BOINPOC 1

Omeem npuHuMaemcsi NoJIHOCMbIO

Koa 1: 6.

Omeem He npuHuUmMaemcs

Kog O: [ipyrue oteeTbl.

Kog 9: OTBeT OTCyTCTBYET.
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PE3YJIbTATbI TECTA

Bonpoc 1: PE3YJ/IbTATbI TECTA

MNpeacTaBneHHasn HXe anarpamma oTpaxaeT pesdyrnbTaThl TecTa no uanke ona AByx rpynm,
o603Ha4veHHbIX Kak Mpynna A u Mpynna b.

CpegHui 6ann Npynnel A coctaBnsieT 62.0 6anna, a cpegHuin 6ann MNpynnebl b — 64.5 6anna. Tect
CUMTaeTCsl NPOMAEHHBIM, ECINM YY4EHMK HabupaeT 50 6annos 1 BhILWE.

Pesynsmamei1 mecma no ¢husuxe
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B pynna A [ 'pynna b

Wcxopsa us guarpammel, yuuTenbs NpuxoauT K BeIBOAY, 4TO pynna b cnpaeBunack ¢ Tectom nyuiue,
yem rpynna A.

Y4eHukn ns rpynnbl A He cornacHbl ¢ yuutenem. OHM NbiTatoTes yoeauTb yuntens B TOM, YTO
Mpynna b Heobsi3aTenbHO cnpaBuiack C TECTOM JyudLUe.

WNcnonb3ys avarpammy, NpvBeauTe oauH MaTteMaTUyeckuii 4OBOA, KOTOPbI MOrnK Gbl NMpUBECTU
YYeHVKM 13 rpynnbl A.

PE3YJIbTATbI TECTA: OLLEHKA OTBETA HA BOIPOC 1
Omeem npuHumaemcsi NoIHOCMbHO

Kog 1: NpuBoguTcs oanH Beckuii goBoAd. Beckne JoBoabl MOTyT CCbINIATbCA HAa KONMYECTBO
YYEHMKOB, KOTOPbIE NPOLUNU TECT, HA HENPOMNOPLUUOHaIIbHOE BNNAHNE 3HAYEHWHN,
OTNNYAIOLLMXCA OT OCTalNbHbIX, UM HA KOSIMYECTBO YYEHUKOB C HANBOMbLLIMM KONTMYECTBOM
©annos.

e bBorblue yyeHnkos u3 pynnel A, yem 13 rpynnsl b npownn Tecr.

e Ecnu He obpalyaTe BHUMaHWE Ha cambli HU3KUI pe3ynbTaT B [pynne A, y4eHUKX 3TOW rpynnbl
nokasanu ny4ywun pesyneTar, 4em ydeHuku 'pynnbl b.

e bornblie y4yeHnkoB u3 pynnbl A, yem n3 rpynnsl b Habpanu 80 6annoe n 6onbLue.

Omeem He npuHumMaemcs
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Kog 0: [lpyrue oTBETHI, B TOM YMCIE OTBETHI 6€3 MatemaTn4eckoro 060CHOBaHNA NN C HEBEPHbIM
MaTemaTnyeckum oboCcHOBaHMEM, a TakKe OTBETbI, KOTOPble MPOCTO ONUCHIBAOT
pasnuunga, HoO He cogepXaT BeCKMX J0BOAO0B O TOM, 4To [pynna b, BO3MOXHO, He
crnpaBunack ¢ TeCTOM nydile, yem rpynna A.

e [pynna A o6bl4HO 3HaeT husmnky nyyie, Yem rpynna b. PesynbTtatbl 3TOro T€CTa — 370 NPOCTO
coBnageHve.

e [loToMy UTO pasHuLa Mexay CambiM BbICOKUM M CaMbIM HU3KUM pedynbTaTaMu MeHbLue B [pynne
B, yem B rpynne A.

e Y [pynnbl A pesynbtaThl B uHTepBanax 80-89 n 50-59 nyywe.

Kog 9: OTBeT oTCyTCTBYET.
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AOETCKAA OBYBb

Tabnuua, npmBeageHHad HMXxxe, rnoka3biBaeT pa3Mepbl neTcKom 06yBVI B 3eananguu,
cooTBeTCTBYOWLME OJTnHE CTOnMbI.

Ot (m»m) | Mo (mm) Poag}?lip

107 115 18

116 122 19

123 128 20

129 134 21

135 139 22

140 146 23

147 152 24

153 159 25

160 166 26

167 172 27

173 179 28

180 186 29

187 192 30

193 199 31

200 206 32

Tabnuua pa3mepoB geTckon o6yBK 207 212 33
B 3eAnaHanu 213 219 34
220 226 35

Bonpoc 1: JETCKAA OBYBb

[nuHa ctonbl MapuHbl coctaBngaeT 163 mm. Mcnonbays Tabnuuy, onpegenunte, Kakon pasmep
o6yBsu B 3eananguun nogonaet MapuHe.

OTBeT: .oiiiiiiiiiiiees

OETCKAA OBYBb: OLIEHKA OTBETA HA BOMNPOC 1
Omeem npuHUMaemcsi NoJIHOCMbHO

Kog 1: 26.

Omeem He npuHumaemcs

Kog O: [pyrue oteeTbl.

Kog 9: OTBeT oTCyTCTBYET.
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CKEUTBOP[O

Cepren yBnekaetca ckentbopanHrom. OH 3ax0anT B MarasviH nog HassaHWeMm «CKEWTEPbI»,
4YTOObI MPOBEPUTL LIEHBI.

B aTOM MarasnHe MOXHO KynuTb cobpaHHbIn ckenTbopa. Minum e Bbl MoxeTe cobpaTb ckenTbopa
CaMOCTOSITENbHO, KyNuB B MarasunHe geky, Habop n3 4 konec, Habop 13 2 noaBecok n Habop
KpenexHbIX aeTane.

Hwnxe npencrasrieHbl LeHbl Ha NPoAYKUNKO MarasunHa:

€Ha B
ToBap ",l,emx ®oTtorpacus
CKeﬁT6opp‘ 82 vnn 84
40, 60
Hexa nnm 65
Habop n3 4 konéc 14 vnn 36
Ha6op 13 2 noasecok 16
Habop kpenéxHbix getanen
(NoALWWMHUKA, PE3UHOBBIE 10 vnmn 20
noaknagku, 6onTbl n rankm)

Bonpoc 1: CKEUTBEOPA

Cepren xoueT cobpatb ckenTtbopa cam. Kakyto MMHMManbHY0 U MakCUMaribHYH0 CYMMY OH MOXET
3annaTtuTb B 3TOM MarasuHe 3a ckentbopa, cobpaHHbIN CaMOCTOATENTbHO?

MUHMManbHast CYMMA: ...........ocueenenn.e. 3en.

MakcMManbHas CyMMa: ............ceueuennee. 3en.

CKEWTBOPA: OLLEHKA OTBETA HA BOMNPOC 1

Omeem npuHUMaemcsi NoJIHOCMbHO

Kog 21: NpuBeaeHbl npaBunsHas MuHumansHas (80) n makcumansHas (137) cymmbl.
Omeem npuHumMaemcsi 4acmu4Ho

Kog 11: YkasaHa Tonbko npaBunbHas MuHumarnsHas (80) cymma.

Kog 12: YkasaHa Tonbko npasunbHas makcumanbsHas (137) cymma.

Omeem He npuHuUmMaemcs

Kog 00: dpyrve otBeThl.

Kog 99: OTBeT OTCYTCTBYET.
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Bonpoc 2: CKENTEOP[

B marasunHe npogatotcsa 3 pasHbIxX AeKu, 2 pasHbiX Habopa konec, 2 pa3Hbix Habopa KpenexHbIX
aeTtanen n Tonbko 1 Habop NoaBECOK.

CkonbKO pasHbIx ckenTbopaoB MoxeT cobpate Cepren?
A.6

B.8

C.10

D. 12

CKEWTBOPA: OLLEHKA OTBETA HA BOMNPOC 2
Omeem npuHUMaemcsi NoJIHOCMbHO

Koa 1: D. 12.

Omeem He npuHuUMaemcs

Kog O: [ipyrue oteeTbl.

Kog 9: OTBeT OTCyTCTBYET.

Bonpoc 3: CKENTEOP[

Cepren moxet notpatutb 120 3eq Ha CKEMTOOPA; OH XOYET KYNMUTb CaMbll OPOron ckenToopa,
KOTOpPbIN MOXeT cebe No3BonuTb.

CKOMnbKO AeHEer OH MOXeT NOTPaTUTb Ha Kaxayto M3 4 yacten? 3anuwmnTte oTBET B Tabnuuy,
NPUBEOEHHYIO HUXE.

Yactb Cymma (B 3eaax)

[eka

Koneca

MNopBeckn

Kpenex

CKEWTBOPA: OLLEHKA OTBETA HA BOMNPOC 3

Omeem npuHuUMaemcsi NOJIHOCMbHO

Kog 1: 65 3en Ha aeky, 14 3eq Ha koneca, 16 3eq Ha noaseckn n 20 3eq Ha Kpenex.
Omeem He npuHumMaemcsi

Kog O: fpyrue oteeTbl.

Kog 9: OTBeT oTCYyTCTBYET.
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COPEBHOBAHUWA NO HACTOJIbBHOMY TEHHUCY

Bonpoc 1: COPEBHOBAHUA MO HACTOJIbHOMY
TEHHUCY

Tumyp, PycnaH, Bopuc n Qmutpun o6beamHmnmcs B
TPEHVUPOBOYHYIO rPyrny B CEKLUN HACTOSbHOMO TEHHUCA.
Kaxablh CNOPTCMEH XOYET ChirpaTb NPOTUB KaXKAoro U3
OCTaBLLUMXCS UrPOKOB oaunH pa3. OHu 3abpoHnpoBanu 2 ctona
a5 9TUX MaTyen.

L}

3anonHute pacnncaHue, npnBeaeHHoe HMXxe, 3arnncbiBas
MMeHa CnopTCMEHOB, NPUHUMAKLWKX YyH4aCTUe B Ka>KAOM
maTtye.

MepBbIN cTON BTopon cton

PayHp 1 Tumyp - PycnaH Bopwuc - Omutpuin

PayHp 2 - -

PayHp 3 - -

COPEBHOBAHMUA MO HACTOJIbHOMY TEHHUCY: OLLEHKA OTBETA HA BOINPOC 1
Omeem npuHumaemcsi NOIHOCMbO

Kog 1: OcTaBlumecs 4 napbl BEPHO ONUcaHbl U pacnpeneneHsl mexay PayHgammn 2 n 3.

o [lpumep.
MepBbIN cTON BTopon cton
PayHp 1 Tumyp - PycnaH Bopwc - Amntpui
PayHp 2 Tumyp - Bopuc PycnaH - OmuTpuia
PayHp 3 Tumyp - OMunTpun PycnaH - bopuc

Omeem He npuHumMaemcsi

Kog O: dpyrue oTBeTHI.

Kog 9: OTBeT OoTCYTCTBYET.

76




MASAK

Masikn — 3To GallHN CO CBETOBbLIM CUrHarom B BerHeI?I yacTtn. Masiku
nomoraroT MOpPCKM KOpa6J'IFIM HaNTn npaBUIIbHYIO TPAEKTOPUIO

OBWXEHNA HOYbKO, KOraa OHU NibIBYT 06nn3ko K 6epery. V—Ng
CwurHan masika nepenaeT CBeToBbl€ BCIbILLKKX COrMacHoO yCTaHOBJ'IeHHOIZ l
cxXeMe.

anIBeD,eHHaFI HVXEe anarpamMmma oTpaxkaeT CXxemy nepegayvn CBeToBbIX
BCMbILLEK onpeaesieHHoro masdaka. CBeTOBbIE BCMbILLKK 4YyepenyrTcAa C
nepmnogamm TeMHOTHI.

BCMblLLUKa

TeMHOTa

0 1 2 3 4 5 6 7 8 9 10 11 12 13

BPEMA B CEKYHOAX

OTa cxemMa LMKNMYHa, TO eCTb Yepe3 HEeKOTOpoe BpeMs OHa HauMHaeT NoBTOpATbCA. Bpems, 3a
KOTOpO€e NPOXOoAUT OAMH NOMHbIV LMK 10 Ha4Yana ero noBTopeHusl, HasbiBaeTcs nepuod. Ecnu
HaNTW NepUoL CXembl, MOXHO C NerkocTbio NPOAOIKUTL AnarpaMMy Ha criefyroLme CekyHabl,
MUWHYTbI UMW AaXe Yachl.

Bonpoc 1: MAAK

Kakon 13 npegnoxeHHbIX BapnaHTOB MOXeT ObITb MEPUOAOM CXEMbI JAHHOTO Masika?
A. 2 cekyHAbl.

B. 3 cekyHabI.

C. 5 cekyHa.

D. 12 cekyHa.

MAAK: OLLEHKA OTBETA HA BONPOC 1
Omeem npuHumMaemcsi NOsIHOCMbHO

Kog 1: C. 5 cekyHa.

Omeem He npuHuUMaemcs

Kog O: fpyrue oteeTbl.

Kog 9: OTBeT oTCyTCTBYET.
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Bonpoc 2: MAAK

CkonbKko CekyHA, NpOAOIKaTCH CBETOBbIE BCMNbILWKKW, NepedaHHble MaskoM 3a OOHY MUHYTY?
A 4

B. 12

C.20

D. 24

MAAK: OLLEHKA OTBETA HA BOINPOC 2
Omeem npuHumMaemcsi NOIHOCMbIO

Kog 1: D. 24

Omeem He npuHumMaemcs

Kog O: [pyrue otseTbl.

Kog 9: OTBeT OTCyTCTBYET.

Bonpoc 3: MAAK

Ha npruBegeHHOM Hke none n3obpasnte rpadouk BO3MOXKHOW CXEMbI BCMbILLEK CBETA Masika,
KOTOpbIN nepenaeT BCrnblwkM B TedeHne 30 cekyHa 3a 1 MyuHyTY. Nepunoa Takom cxemMbl AOSKEH
COCTaBNATb 6 CEeKyHA,.

e R e

TEMHOTA e .................. .................. .................. .................. .................. .................. ..................

0 1 2 3 4 5 6 7 8 9 10 11 12

BpeMA B CEKyHOaX

MAAK: OLUEHKA OTBETA HA BOINPOC 3
Omeem npuHumaemcsi NoJIHOCMbIO

Kopg 2: Ha rpadhuke nsobpakeHa cxema COOTHOLLEHUSA BCMbILLEK U TEMHOTbI CO BCMbILLUKAMW,
npogosmKaLWmMMmncs 3 cekyHabl B TeYEeHUe KaxabiX 6 cekyHd. OTO MOXET OblITb
N306paXkeHO C MOMOLLIbIO OAHOro 13 CReayoLmnx NPUMepPOB:

78



- OAHa CekyHAHas BCMbILKA U 0gHa 2-CeKyHOHas BCrbILLKa, YTO MOXET ObITb N300paxxeHo
Heckonbknmu crnocodbamu, UJA

- oAHa 3-ceKyHAOHasi BCrbllwKa, KoTopas MOXeT ObiTb n3obpakeHa YeTbIpbMS pa3HbIMU
crnocobamu.

Omeem npuHumaemcsi HacCmu4Ho

Kop 1: Ha rpaduke nsobpaxkeHa cxema COOTHOLLEHUS BCMbILLIEK U TEMHOTbI CO BCMbILLKAMN,
npoAoskarwmmMmcs 3 cekyHabl B TedeHne Kaxablx 6 cekyHa, HO NepuoA He paBHaeTcs 6

cekyHaam. Ecnu Ha rpadhuke nsobpaxkeHo 2 nepuoga, cxema AoimkHa ObiTb MOEHTUYHOM
AN Kaxaoro nepvoaa.

. TpVI CEKYHOHbIX BCMbILLKK, YepeayrLlmnxca ¢ TpemMa CeKyHOHbIMU nepepbiBaMn TEMHOTbI.

Omeem He npuHuUmMaemcs
Kog 0: pyrue oTBeTHI.

Kog 9: OTBeT OTCyTCTBYET.
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CHWXEHUE YPOBHA CO,

MHorune y4deHblé ONacakTCA, YTO NoBbILLEeHNe YPOBHA cooepXaHUA YIrINeKUCrioro rasa B
aTMOCCbepe ABNAETCA I'IpVI‘-II/IHOVI M3MEHEHUA KInnMarta.

MpuBeaeHHasn HWXe anarpaMmma AeMOoHCTpupyeT ypoBeHb BbibpocoB CO, B 1990 roay (cBeTnble
cTon6ubl) AN HECKOMNMbKUX CTPaH (Mnu perMoHoB), ypoBeHb BbibpocoB CO, B 1998 roay (TeMHble
cTonObubl) 1 NPOLEHTHbIE N3MEHEHMS B YPOBHSAX Bbibpocos ¢ 1990 no 1998 rog (cTpenku ¢
npoueHTamu).

[] Buibpocel 8 1990 rogy (MunnmuoHs! ToHH COy)

()]
-
o N Il Bui6pocki 8 1998 rogy (MunmnoHsl TouH CO;)
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yPOBHEM -35% T 4% 16% i
BbIOpOCOB C T
1990 no +11% +10% +13% +15% +8%
1998 rop,

Bonpoc 1: CHUXEHUE YPOBHA CO,

B anarpamme ykasaHo, 4to B CLLUA noBbiweHne ypoBHs Bbibpoco CO, ¢ 1990 no 1998 roa
coctasuno 11%.

I'Iplee/:l,MTe pac4yeTbl, AEMOHCTpUpytowne, no4yemy nsmMmeHeHmne B ypoBHe BbI6DOCOB cocTtaBuIo
11%.
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CHUXEHUE YPOBHSA CO,: OLULEHKA OTBETA HA BOIMNPOC 1
Omeem npuHumMaemcsi NOIHOCMbIO
Kog 2: BepHoe BbluMTaHWe 1 BEPHbLIA NoACHET MpoLeHTa.
e 6727 — 6049 =678, %x 100% =~ 11%.
Omeem npuHumMaemcsi 4acCmu4Ho

Koa 1: Owmnbka B BblYMTAaHUWN U BEPHbIV NOACYET NPOLIEHTA UM BEPHOE BblYUTaAHWE M OeNeHne Ha

6727.

S04 100% = 89.9% 1 100 — 89.9 = 10.1%.
6727

Omeem He npuHuMaemcsi

Kog 0: dpyrue oTBeThbl, B TOM Yucne «da» n «Het».
e [la, oHo cocTtaBnseT 11%.

Kog 9: OTBeT OTCyTCTBYET.

Bonpoc 2: CHWXKEHUE YPOBHA CO,

Mapusa npoaHanuaupoBana guarpammy 1 yTeepxgaeT, YTo OHa OBHapy»una owmbky B
NPOLEHTHOM U3MEHEHMM YPOBHS BbIGPOCOB yriekucroro rasa: « CHmxeHue ypoBHsi BbIOpOCOB B
"epmanuu (16%) 6onbLue, 4yem Bo Bcem EBponenckom cotose (4%). 3TO HEBO3MOXHO, NMOCKOMbKY
"epmaHuna aensietca vYacTbio EC.

Bbl cornacHbl ¢ TeM, 4TO Takas cuTyaumsi HeBo3MoxxHa? OBbACHUTE CBOW OTBET.
CHUWXEHUE YPOBHA CO,: OLULEHKA OTBETA HA BOMNMPOC 2
Omeem npuHuUMaemcsi NoJIHOCMbIO

Kog 1: daetcsa otBeT «HeT» ¢ BEpHOM aprymeHTauven.
e Her, TaKk Kak B gpyrux crpaHax Esponeickoro cotosa, Hanpumep, B HuaepnaHaax, ypoBeHb
BbIOPOCOB YrneKkncnoro rasa Mor nosbicuTbCA. [oaTomy obLlee cokpalleHue Beibpocos B EC
MOXeT ObITb MeHbLLE, YeM B [epmaHum.

Omeem He npuHumMaemcsi
Koa 0: [pyrue oTBeTHI.

Kog 9: OTBeT OoTCYTCTBYET.

Bonpoc 3: CHUXEHUE YPOBHA CO,

Mapua n Hukuta obcyxganu, B Kakon cTpaHe (Unu pernoHe) Habntoganock camoe 6onbLuoe
yBenyeHne BbIOpOCOB Yrnekncnoro rasa.

Ob6a NPULLIN K pa3HbIM BblIBOAaM, OCHOBbLIBAACb HA AnarpamMmme.

MpuBeanTe 2 BO3MOXHbIX «BEPHBIX» OTBETA HA AAHHbIN BOMPOC M OOBACHUTE, KaK K HUM MOXHO
NPUATN.

CHUXEHUE YPOBHSA CO,: OLLEHKA OTBETA HA BOIMNPOC 3

Omeem npuHumaemcsi NOJiIHOCMbHO
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Kopg 2: OTBeT cchbinaeTest Ha 2 matemaTUdecknx nogxoda (camoe 6onbluoe abCcontoTHoe
yBenum4yeHne n camoe 60rbLLIoe OTHOCUTENBbHOE YBENUYEHNE), N NPaBUIbHBIMW ONUMSAMU
HasbiBatoTca CLLUA n Asctpanus.

e B CLUA camoe 6onbLuoe yBenmyeHne no MUnnmoHamM TOHH, a B ABCTpanum — no npoLeHTY.

Omeem npuHumaemcsi HacCmu4Ho

Kog 1: OTBeT ccbinaetcst Ha camoe 6onblioe abcontoTHOE yBENUYEHNE N camoe BonbLuoe
OTHOCUTENbHOE YBENUYEHUE, HO CTPaHbl HE YKa3aHbl UKW YKka3aHbl HEBEPHbIE CTPaHbI.

e B Poccun camoe 60rbLuoe NoBbILLeHME YPOBHSA BbIGpocoB yrnekncnoro rasa (1078 ToHH), HO B
AscTpanuu camoe 6onbLUoe yBenuyeHne no npoueHTy (15%).

Omeem He npuHuMaemcsi
Kog 0: dpyrue oTBeTHI.

Kog 9: OTBeT oTCyTCTBYET.
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3AKPYHYEHHOE 30AHUE

CornacHo coBpeMEeHHbIM apXUTEKTYPHbIM TEHAEHUMSAM, MHOrME 3[4aHMs YacTo UMEeKT HEOObIYHYHO
dopmy. Ha pucyHke, npeactaBneHHOM HUXKE, MOXHO YBUAETb KOMMbIOTEPHYIO MOAESb
«3aKpy4YeHHOro 3a4aHusi» 1 NnaH nepBoro ataxa. CTpenky komnaca ykasblBatoT Ha OpUeHTauuo
34aHua.

3 0]

0

Ha nepBoM aTaxe 34aHus HaXo4UTCA rMaBHbIN BXO4, U UMEETCSA NPOCTPaHCTBO 415 MarasnHoOB.
Hap nepBbIiM aTaxkoM pacnonaratotes ewe 20 ataxen ¢ KsapTupamu.

MnaH KaXxgoro ataxa MoxXoX Ha nnaH NepBoro aTaxa, HoO C HEMHOro ApYron opueHTaumen,
oTnMyaroLencs ot npeabiayLiero ataxa. B umnungpe Haxoaarcsa nudToBas Wwaxra M nocagoyHble
nnowanku nudta Ha KaKgoM aTaxe.

Bonpoc 1: 3BAKPYYEHHOE 3[AHUE

OnpepgenuTe BbICOTY 30aHnda B MeTpax. O6bACHUTE CBOE peLLeHme.
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3AKPYYEHHOE 30AHUE: OLEHKA OTBETA HA BOINPOC 1
Omeem npuHuMaemcsi NOJIHOCMbIO

Kog 2: B oTtBeTe ykasaHa BbicoTa oT 50 o 90 meTpoB 1 npuBeeHO BEPHOE 0O bACHEHME.

e BbicoTa ogHOro ataxa 3gaHuns cocTaBnsieT npumepHo 2,5 meTpa. Takke Mexay aTaxamu eCcTb
HEMHOro NpocTpaHcTea. [103TOMy MPUMEPHYIO BbICOTY 30aHNS MOXHO BbICYMTaTb CleayoLLum
obpasom: 21 x 3 = 63 meTpa.

e [lycTb BbiCcOTa KaXgoro ataxa coctaBnsieT 4 meTtpa. Toraa BeicoTa 20 aTaxen OyaeT paBHATLCA
80 meTpam, nntoc 10 MeTpoB Ha NePBLIM 3TaX, NO3TOMY BbicoTa 3aaHusa coctasnt 90 MeTpoB.

Omeem npuHumaemcsi 4aCmu4Ho

Kog 1: NpaBunbHble BbIYUCIIEHNS U 00BACHEHME, HO paccyMTaHa BbicoTa 20 aTaxen, a He 21.

e BbICcoTa KaXXgoro ataxa MOXeT CocTaBnAaTb 3.5 MeTpa, noaTomy BbicoTa 20 aTaxen coctasut 70
MEeTpPOB.

Omeem He npuHuUmMaemcs

Kog 0: [lpyrne oTBeThbl, B TOM Yncrie oTBEThI 6€3 00bACHEHMS, OTBETHI C APYIMM HEBEPHbLIM
KONMMYECTBOM 3TaXKen, a Takke OTBETbl C HeNpaBAono406HON BbICOTON aTaxewn (camoe
fbonbloe 3HayeHne — 4 meTpa).

e BbicoTa aTaxa cocTtaBnseT npuMmepHO 5 MeTpoB, noatomy 5 x 21 = 105 meTpos.
e 60 meTpoB.

Kog 9: OTBeT oTCYTCTBYET.

Ha npencTtaBneHHbIX HUXKe KapTUHKaX Bbl MOXeTe BUAETb 2 Buaa Ha 34aHue C pasHblX To4ek
ob3opa.

Bonpoc 2: 3AKPYYEHHOE 30AHUE
C kakom To4ku 6bin HapucoBaH Bug 17
A. C CeBepa.
B. C 3anapa.
C. C Bocroka.

D. C Ora.
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3AKPYYEHHOE 30AHME: OLIEHKA OTBETA HA BOINPOC 2
Omeem npuHuUMaemcsi NOJIHOCMbIO

Koa 1: C. C BocTtoka.

Omeem He npuHuUmMaemcs

Kog 0: pyrue oTBeTHI.

Kog 9: OTBeT OTCyTCTBYET.

Bonpoc 3: 3AKPYYEHHOE 30AHUE
C kakom Touku 6bin HapucoBaH Bug 27
A. C Ceepo-3anaga.

B. C CeBepo-BocToka.

C. C FOro-3anapa.

D. C Oro-BocToka.

3AKPYYEHHOE 30AHME: OLIEHKA OTBETA HA BONPOC 3
Omeem npuHuUMaemcsi NOJIHOCMbHO
Kopg 1: D. C KOro-BocTtoka.

Omeem He npuHumaemcsi

Koa 0: [lpyrue oTBeTHI.

Kog 9: OTBeT OTCyTCTBYET.

Bonpoc 4: 3AKPYYEHHOE 30AHUE

Kaxablii aTax C KBapTUpamy HEMHOTO NMOBEPHYT MO CPABHEHMIO C NEPBbLIM 3TaXXOM. BepxHuit aTax
(20 no cuyeTy Hag NepBbIM) HAXOAUTCA NOA NPSIMbIM YTTIOM K MePBOMY 3Taxy.

Ha npeactaBneHHOM HUXe pUCyHKe M306paxeHa cxema NnepBoro aTaxa.
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Hapucyite Ha aTon cxeme nnaH 10 aTaxa Hag nepBbiM, 4EMOHCTpUpPYA pacnonoxeHne 10 aTaxa
OTHOCMUTENBHO NEPBOTO.

3AKPYYEHHOE 3AHME: OLIEHKA OTBETA HA BOINPOC 4
Omeem npuHumaemcsi NOIHOCMbHO

Kopg 2: BepHbIi pUCYHOK C BEPHOW TOYKOM NOBOPOTA NPOTMB YacoBow cTpenku. MNpuemnemas
BenuyunHa yrna — ot 40° go 50°.

Omeem npuHumaemcsi 4acCmu4Ho

Koa 1: Yron nnu To4ka nnmn HanpasneHne noBopoTa n3obpaxeHbl HEBEPHO.
Omeem He npuHuUmMaemcs

Kog 0: dpyrue oTBeTHI.

Kog 9: OTBeT OoTCYTCTBYET.
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CEPOUEBUEHUE

B uensax COXpaHeHnd 300poBbd NN He A0IMKHbI OoNYyCKaTb nepeHanpsdxxXeHnd, HanpmMmep, BO
BpeMA 3aHATUN CnopTom, 4YTOObI He NpeBbICUTb OrnpeaerieHHy 4acToTy Cep}J,LI,GGVIeHMFI.

Ha NPOTAXEHNN MHOITUX NET 3aBUCUMOCTb Mexay MaKcuMarbHOm peKomeH/J,yeM0|7| YacToTon
cepaeYHbIX COKpaLLI,eHVIIZ M BO3pPaCTOM YeJioBeKa BblpakasiaCb CJ'IeD,leLU,eVI (bOpMyJ'IOI7IZ

PekomeHdyemasi MmakcumarnbHas 4acmoma ceplouebuerus = 220 — eospacm

MocneaHue nccnenoBaHns nokasanu, YTo 3Ty hopmyry crieqyeT HEMHOro M3MeHNUTb. HoBas
cdopmyna BbIrNSAMT Tak:

PekomeHdyemasi MmakcumarnbHas 4acmoma ceplouebuerusi = 208 — 0,7 x go3pacm
Bonpoc 1: CEPOUEBUEHUE

B ogHoOM raseTHOM cTaTbe yTBEPXAanoch crneaytouiee: «Ecnm ncnone3oBaTb HOBYIO hopmyny
BMECTO CTapon, TO peKOMeHOyeMbI MakCMMyM ANS MONoAbIX NoAen HEMHOMO YMEHbLUUTCS, a
O55 NOXMUIbIX — HEMHOMO YBESTUYUTCA».

HauunHas ¢ kakoro Bo3pacta pekoMeHOyeMbl MakCMMyM YBENMYMBaeTCs NPU UCNOMb30BaHUK
HoBoOW hopmynbl? MNPoaAEMOHCTPUPYITE, KaK Bbl NPULLIM K JAaHHOMY OTBETY.

CEPOUEBUEHUE: OLLEHKA OTBETA HA BOIPOC 1
Omeem npuHumaemcsi NosIHOCMbO

Koa 1: 41 nnn 40.

e PesynbTaT paBeHcTBa 220 — 8o3pacm = 208 - 0,7 x so3pacm paBHsaeTca 40, noaToMy Ansa nogen
ctapwe 40 pekoMeHOyeMbIi MakCUMyM YBENUYUTCH NPU NCMONb30BaHMN HOBOW (HOPMYIbl.

Omeem He npuHumMaemcsi
Koa 0: [lpyrue oTBeTHI.

Kog 9: OTBeT oTCYyTCTBYET.

Bonpoc 2: CEPALEBUEHUE

dopmyna PekomeHOyemasi MakcuMmarbHas Yacmoma cepduyebueHus = 208 — 0,7 x eospacm Takke
ncnonb3yeTcs Ans Toro, 4Tobbl onpeaenuTb, Koraa uandeckme Harpysku Hanbonee
adhpekTmBHbI. ViccnenoBaHms nokasasnu, 4To HanbosnbLUyo 3EKTUBHOCTE dM3MYECKUEe Harpy3kn
npuobpeTatoT, Korga Yactota cepauebueHunsa coctaBnget 80% oT pekoMeHLyeMOro Makcumyma.

3anunwmTte dopMyny Ans Bbl4MCNEHNa YacToThl cepauedbneHmnsa onga Hanbonee apekTUBHbIX
PU3NYECKNX HArpPy30K, BbIPaXXEHHYH Yyepes BO3pacT.

CEPOUEBMEHME: OLLEHKA OTBETA HA BOMNPOC 2
Omeem npuHumMaemcsi NoJIHOCMbIO

Kog 1: Jllo6as popmyna, KoTopas ABnseTcs 9KBMBANIEHTOM YMHOXEHUSA (OOPMYIbl 4115
BblYMCNEHNSI pEeKOMEHAYEMOro Makcumyma cepauebmnerHmsa Ha 80%.
e YactoTa cepguebueHus = 166 — 0,56 x Bo3pacT.
e YactoTa ceppuebuenus = 166 — 0,6 x Bo3pacT.
e Y=166-0,56 x B.
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e Y=166-0,6 xB.
e YactoTa cepauebuenus = (208 — 0,7 x Bo3pacT) x 0,8.

Omeem He npuHuUMaemcs
Kog 0: pyrue oTBeTHI.

Kog 9: OTBeT OTCyTCTBYET.
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KOCMUWYECKUWU NONET

Kocmuueckas ctaHuua «Mup» Haxogunacb Ha opbute 15 net n caenana 3a ato Bpems 86 500
BUTKOB BOKpYr 3emnu.

Camoe npogomxutenbHoe npebbiBaHNe KOCMOHaBTa Ha cTaHuun «Mup» coctaBuno okono 680
JHen.

Bonpoc 1: KOCMUYECKWUW NMONET

MpnBnn3nTENBHO CKONBKO BUTKOB BOKPYTr 3eMN COBEPLLNI AaHHBIN KOCMOHABT?
A. 110

B. 1100

C. 11000

D. 110 000

KOCMWYECKUW NMONET: OLLEHKA OTBETA HA BOMPOC 1
Omeem npuHuUMaemcsi NOJIHOCMbHO

Kopg 1: C. 11 000.

Omeem He npuHumaemcsi

Koa 0: [lpyrue oTBeTHI.

Kog 9: OTBeT OTCYTCTBYET.
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NECTHULA

Bonpoc 1: NECTHULA

Ha pucyHke, npegctaBneHHOM Hke, n3obpaxkeHa nectHuua ¢ 14 ctyneHbkamu 1 BeICOTOM 252
CM:

BeicoTa - 252 cm

[ny6uHa - 400 cm

KakoBa BbicOoTa kaxzaoun u3 14 ctyneHek?
BbicoTa: ... CM.

NECTHULA: OLIEHKA OTBETA HA BONPOC 1
Omeem npuHumMaemcsi NOIHOCMbIO

Kopg 1: 18.

Omeem He npuHumaemcs

Koa 0: [lpyrue oTBeTHI.

Kog 9: OTBeT OoTCYTCTBYET.
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POK-KOHLUEPT

Bonpoc 1: POK-KOHLUEPT

Ha pok-koHuepTe ans ayantopum 6bino BolgeneHo npsamoyrosrbHoe none pasmepom 100 m Ha 50
M. Bce BuneTbl Ha KOHUEepPT Gbinn NpoAaHsbl, 1 none 6bino 3anonHeHo. Bee 3puTtenu ctoanu.

Kakol 13 npeanoXxeHHbIX OTBETOB COOTBETCTBYET Hambornee npaBgonogobHoOMy KonnyecTsy
noceTuTenemn koHuepTa?

A. 2000

B. 5000

C. 20 000

D. 50 000

E. 100 000

POK-KOHLIEPT: OLUEHKA OTBETA HA BOINPOC 1
LIENb BOMNPOCA:

Onucanue: Co3gaHne mogenu npeacTaBneHHOn cuTyaunm.
O6nactb MaTemaTU4eckoro cogepxaHusi: Konnyectso
KoHTekcT: OOLLEeCTBEHHbIN

Mo3HaBaTenbHas gesaTenbHocTb: PopMynupoBaThb

Omeem npuHuMaemcsi NoJIHOCMbHO
Kopg 1: C. 20 000.

Omeem He npuHuMaemcsi

Koa 0: [lpyrue oTBeTHI.

Kog 9: OTBeT oTCYTCTBYET.
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UIT'PAJIbHbIE KYBUKU

Bonpoc 1: UTPAJIbHbIE KYBUKU

CnpaBa Bbl MOXeTe BUAETb M300paXeHne ABYX UrpanbHbIX
KyOurKOB.

[na vrpanbHbIX KYyGUKOB CyLLLECTBYET crneaytoLlee npaBumo:

Cymma moyek Ha 08yx rpomMuUBOrIONOXHbIX 2paHsIX Kybuka
eceada pasHsiemcs 7.

MpocTon urpanbHbii KYyBMK MOXKHO caenaTb pasHbiMU

crnocobamu, KoTopble BKIOYaloT B cebs paspesaHue, ckrnaablBaHue U ckrenBaHne kaptoHa. Ha
npvBeaeHHOW HKe KapTUHKe n3obpaxkeHbl 4 BapyaHTa pa3BepTKM C TOYKaMu, KOTopble MOryT
ObITb MCNONb30BaHbl AN M3rOTOBIIEHUSA KYOUKOB.

3 kakon pa3BepTKM MOXHO CMOXUTb KyOUK, KOTOPbI COOTBETCTBOBAI Obl MpaBusy, CorfnacHo
KOTOPOMY CyMMa TOYEK Ha ABYX NPOTMBOMOMOXHbIX rPaHsX KyOvka coctaBnsaeT 77 [nsa Kaxaoun
pa3BepTkn obBeauTte «da» unu «HeT» B NpnBEeAEHHON HXe Tabnuue.
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MonumnHsAeTCA npasuny o ToM, 4To Cymma
Pa3BépTka | TOYEK Ha MPOTUBOMOIMKHbIX rPaHAX
paBHseTcs 77

' Nla/Het
I Na/Hert
I [a/Het

IV [Na/Het

UIrPANbHbIE KYBUKW: OLLEHKA OTBETA HA BOINPOC 1

Omeem npuHumMaemcsi NOSIHOCMbIO

Kog 1: YeTbipe npaBunbHbIX OTBETa B criegytoLlen nocnegoeatensHocTu: Het, [a, Oa, Her.
Omeem He npuHumMaemcsi

Kog O: fipyrue otseTsl.

Kog 9: OTBeT oTCyTCTBYET.
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NOOAEPXKA NMPE3UAEHTA

Bonpoc 1: NOAOEPXKA NMPE3NAEHTA

Mepea npe3ngeHTCkuMmM Bbibopamu B 3eanaHamm Obinm NnpoBeaeHbl ONpockl 00LWeCTBEHHOIO
MHEHMSI C LIENbIO BbISIBUTb CTENeHb noaaepXkku MNpesnaeHTa cpean HaceneHns cTpaHsbl. 4
ra3eTHbIX N3gaHnsi NPOBENKM OTAEeNbHbIE HALMOHAaNbHbIE ONPOChl. Pe3ynbTaThl YeTbipeX ONpoOCoB
npuBeAeHbl HNXKE:

aseta 1: 36,5% (onpoc npoBeaeH 6 siHBaps ¢ Bbibopkon B 500 cnyyamHo oTobpaHHbIX rpaxgaH ¢
npaBoM rosioca).

aseTa 2: 41,0% (onpoc npoBeaeH 20 sHBaps ¢ Bbibopkor B 500 cnyvaiHo oTobpaHHbIX rpaxaaH
C npaBoM ronoca).

(
)
Mazeta 3: 39,0% (onpoc npoBeaeH 20 sHBaps ¢ Bolbopkor B 1000 cnyvariHo oTobpaHHbIX rpaxaaH
C NpaBoOM roroca).

(

Ma3eTa 4: 44,5% (onpoc nposeaeH 20 aHBaps npu ydactum 1000 untatenen, QO3BOHUBLLMXCS O
royiocoBaHus).

Onpoc Kakomn ra3eTbl MOXXHO CHATaTb Hamboriee TOYHbIM A8 NpeAckasaHus CTeNeHn Noaaep ki
Mpes3naeHTa, ecnm Bbibopbl cocTosTes 25 sHBapa? MNMpuBeanTte 2 NpuUYnHBI 4nst 060CHOBaHMWSA
CBOEro oTBeTa.

NOAAEPXKA NMPE3VNAEHTA: OLIEHKA OTBETA HA BOINPOC 1
Omeem fnpuHumaemcsi NOJIHOCMbHO

Kog 2: MaseTta 3, Tak kak ee onpoc 6onee HoBbIN, ¢ 6onbLien cnyyanHo otobpaHHoM BbIGOPKOW, a
TaKke Ana Hero 6bIn onpoLUEeHbl TONBbKO rpaXaaHe ¢ NpaBoM ronoca (NpuBeaeHbl Kak
MUHUMYM 2 NpU4rHbl). JJononHutTeneHasa nHgopmaumns (B TOM YMCIE He OTHOCALWAACS K
BOMNPOCY M HEBEPHAas) MOXET UrHOPMPOBATbLCS.

e [aseTa 3, TaK Kak OHU cryyariHbiM o6pa3omM oTobpanu 6onblue rpaxaaH ¢ NpaBoM rosoca.

e [aserta 3, NOTOMY 4YTO OHM Cry4yanHo oTobpanu nigen, oNpocKnImM TeiICAYy YenoBsek, 1 gaTa
npoBeeHust onpoca 6nuvxke Ko AHIO BbIGOPOB, MO3TOMY Y n3bupartener 6yaeT MeHbLULe BpeMEHM,
4YTOObI U3MEHUTL CBOE MHEHMUE.

e [aserta 3, notomy 4to ntogu Gbinn BeIbpaHbl CNyvanHo, Uy HUX eCTb MPaBo ronoca.

e [aseTa 3, NOTOMY 4YTO OHM onpocunu 6onblue Noaen 6nmxke KO AHIO BbIGOPOB.

e [aserta 3, notomy 4to oHM oToBpanu 1000 nogen cnyv4anHeiM 06pa3om.

Omeem npuHumaemcsi 4aCmu4Ho

Koa 1: [laH otBeT «[a3eTta 3», HO NPMBOANTCS TONbKO OAHAa NpU4MHa UM obbACHeHNe
OTCYyTCTBYET.
e [aszeTa 3, NOTOMY YTO OMNpoc Gnuxe Ko AHI0 BbIGOPOB.
e [aserta 3, noTomy 4TO GbINO ONpoLleHo bonblue nogen, Yem y MNasetol 1 1 2.
e [aserad.

Omeem He npuHuUMaemcsi

Kog O: fipyrue otseTsbl.

e [asera 4, NOTOMY 4YTO OHM ONpPOCKKM BonbLUe MIAEN, a 3TO 3HAYUT, YTO UX pe3ynbTaTbl 6onee
TOYHble. Kpome Toro, ecnu NoAamn 3BOHUNN, TO OHW ny4ylle ob6aymanu cBoe peLueHue.

Kog 9: OTBeT oTCyTCTBYET.

93



NACCAXWPCKUE KOHBEUEPDI

Bonpoc 1: TACCAXUPCKUE KOHBEUEPbI

CnpaBa Bbl MOXeTe yBngeTb potorpaduto
naccaXmpckmx KOHBeENEPOB.

Mpadhuk PaccTtoaHune — Bpemsi, pacnonoXXeHHbIn
HWXe, OEMOHCTPUPYET pasHuLy Mexay
4yenoBeKoM, NayLMm no ABuraroLemycs
KOHBerepy 1 4enoBekoMm, nayLimm no nnatgopme
pAOooM C ABUraOLLUMCH KOHBENEPOM.

PaccTosiHue oT Havana
ABuraroLierocd I{OHBEﬁepa

A

Yenosek, nayLwui no
[BUraloLLIEMyCs KOHBeWepy

Uenosek, nayLumi no
nnarcpopme

» Bpems

Honyctue, 4To Ans rpaduka, NpUBEAEHHOrO Bbille, CKOPOCTb X0Ab0bl MPUMEPHO OAMHaKOBa A1st
obounx YenoBek, NpoBeanTe Ha rpaduke NMHNUID, KoTopasi 4EMOHCTpUpoBarna 6bl OTHOLLEHNE
MeXay paccTosiHUEM M BPEMEHEM ANs YerioBeka, KOTOpbIi CTOUT Ha NepeaBuratoLL,eMcs

naccaxxupckom KoHBewnepe.

NMACCAXWPCKUE KOHBEMEPbBI: OLLEHKA OTBETA HA BOIMPOC 1

Omeem fnpuHumaemcsi NOJiIHOCMbHO

Kog 1: JlnHus nsobpaxeHa Huxe nepBbix ABYX. OHa gosmkHa ObiTb 6ivke K NnHuM «YenoBek,
nayLwmi no nnatopme, YeM K ropM3oHTanbHoON ocu rpaduka.
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PaccTosiHve oT Havana
[BUraloLLierocs KoHeeliepa 5

A Uenosek, nayumin no
ABUrarLLeMycs KoHBeNepy

Yenosek, gy no
nnatcgopme

e Yernosek, cTosLLMIA Ha
ABUraroLLemcs KoHeeliepe

» Bpems

Omeem He npuHumMaemcsi
Koa 0: [lpyrue oTBeTHI.

Kog 9: OTBeT OTCyTCTBYET.
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NyYWASA MALLUHA

XKypHan o mawmHax, CcbiNnasicb Ha PEUTUHIOBYO CUCTEMY ANt OLEHKM HOBbIX MaLUWH, BpyYaeT
Harpagy «MawwuHa Noga» mawuHe, HabpasLien camoe 6onbLioe konuyecTso Gannos. B Tabnuue,
pacrnonoXeHHOM HKe, OTPaXKeHbl OLEHKN 5 HOBbIX MalLLIVH

MawuurHa Cuctema TonnueHas BrewHun Bug BHyTpeHHee
6e3onacHoCTH 3 peKkTMBHOCTb obopyaosaHue
(B) (T) (B) (O)
Ka 3 1 2 3
M2 2 2 2 2
Cn 3 1 3 2
HA1 1 3 3 3
KK 3 2 3 2

OueHK/ COOTBETCTBYHOT CreayoLwmnm opMynMpoBKaMm:
3 6anna = NpeBoCxoaHO

2 6anna = XopoLluo

1 6ann = YaoBneTBOPUTENBHO

Bonpoc 1: JIY4YLWWAA MALULNHA

,D,J'IFI nogcyeTa UTOroBOM OLEHKM MaLUWHBI XypHan ncnonb3yeT crnegyroulyo (bOpMyJ'Iy, B KOTOpOIZ
MCNONb3YyKTCA BCE KPUTEPUN OLLEHKNA!

NtoroBasioueHka =3 xb+T+B+ 0O
Bblumcnute UToroByto oLEHKY MallmnHbl «Kay. 3anvimTe Ball OTBET HUXE.
NTorosas oueHka MaLlmnHbl «Ka»: ........covvvvinvennnns
nyywAA MALLUUHA: OLUEHKA OTBETA HA BOINPOC 1
Omeem npuHUMaemcsi NoJIHOCMbHO
Kopg 1: 15.
Omeem He npuHumaemcsi
Kog O: fipyrue otseTsl.

Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 2: JIYHLWWAA MALUUHA
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MponssoanTens MawwmnHbl «Ka» cuntaet, 4to chopmyna Afs NoAcHeTa UTOrOBOW OLEHKM
HecnpaeegnvBea.

3anuwunte dopmyny AN BbIYMCIEHMUS UTOrOBOW OLIEHKN Takum obpa3om, 4Tobbl malnHa «Ka»
cTana nobegutenem.

B dhopmyny AomkHbl ObITb BKIOYEHBI BCE 4 KpUTEPUS OLeHKW. 3anonHuTe 4 nponycka B oopmyne,
npeacTaBneHHON HUXe, MONOXUTESbHBIMU YNCTIaMN.

NToroBas oueHka = ........ xb+ ... xT+ ... xB+....... x O

nyywAA MALLUHA: OLEHKA OTBETA HA BOIPOC 2

Omeem npuHuUMaemcsi NosIHOCMbHO

Kog 1: MNpaBunbHasa dbopmyna, ncnonb3oBaHMe KOTOPOW No3Bonnno 6bl MawnHe «Ka» nobeanTs.
Omeem He npuHumaemcsi

Kog O: fipyrue otseTsbl.

Kog 9: OTBeT oTCyTCTBYET.
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CTYNEHYATAA MOJEIJb
Bonpoc 1: CTYMEHYATASI MOLENb

CTenaH CTpouT CTyneH4aTyto Moaenb U3 kBagpatoB. Hwke npvBeaeHsbl 3Tanbl NOCTPOEHUS.

]

Jtan 1 3T1an 2 JTtan 3

Kak BngHo Ha pucyHke, CTenaH ncnonb3yeT 1 KBagpaTt Ha NnepBoM aTane, 3 Ha BTOPOM U 6 Ha
TpeTbeM.

CKonbko KBagpaToB eMy HY>KHO ByaeT Ucnonb3oBaTb Ha YETBEPTOM 3Tane?
OTBET: i KBaZpaToB.

CTYNEHYATAA MOOEJb: OLEHKA OTBETA HA BOINPOC 1

Omeem npuHuUMaemcsi MOJIHOCMbHO

Kog 1: 10.

Omeem He npuHuUmMaemcs

Kog O: fpyrue oteeTbl.

Kog 9: OTBeT oTCyTCTBYET.
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NMOYTOBbIE CBOPbI

MouToBbIE C60pbl B 3e,1:|,naanw| 3aBUCAT OT BeCa npegmMmeToB (C TOYHOCTbIO OO0 rpamma) B
COOTBETCTBUN C Ta6J'IVILI,el7I, pacnonomeHHon HUXe:

Bec (c TouHOCTLIO 40 rpaMma) Llena

Oo20r 0,46 3ena

21-50r 0,69 3ena
51-100r 1,02 3epga
101-200r 1,75 3epna

201 -350r 2,13 3epna
351-500r 2,44 3epa

501 -1000r 3,20 3ena

1001 -2000r 4,27 3epa

2001 -3000r 5,03 3epa

Bonpoc 1: MOYTOBbLIE CEOPbI

Kakoli n3 npeacTaBneHHbIX rpacdrKkoB fy4lle BCEro UnnCcTpupyeT NoYToBble cbopbl B
3ennaHoun? MopusoHTanbHas ocb NPEACTaBSET BEC B rpaMMaXx, a BepTuKanbHasi — LieHy B
3eqax.
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NMOYTOBbIE CEOPbI: OLLEHKA OTBETA HA BOMNPOC 1
Omeem npuHUMaemcsi NoJIHOCMbHO

Kog 1: MNpagouk C.

Omeem He npuHumaemcs

Kog O: [ipyrue oteeTbl.

Kog 9: OTBeT oTCYTCTBYET.

Bonpoc 2: MOYTOBbLIE CEOPbI
AHa xo4eT oTnpaBuTb Nogpyre 2 npeamMeTa, OauH U3 KoTopbix BecuT 40 rpamm, a gpyron — 80.

YuuTbiBasi nouToBble cOopbl B 3eanaHamu, onpeaenute, OyaeT nu gellesne otnpasuTb oba
npegMeTa O4HOW MOCLINIKOW UMW OTNPaBUTb UX NO OTAENbHOCTU. [puBeanTE CBOU BbIYUCIIEHNS B
oboux crny4asx.

NOYTOBbIE CEOPbI: OLLEHKA OTBETA HA BOINPOC 2
Omeem npuHumaemcsi NosIHOCMbIO

Kog 1: Oewesne 6ygeT oTnpaBuTb NpeaMeThbl N0 OTAENbHOCTU. 3a 2 NOChINKN HY>XHO ByaeT
3annatutb 1,71 3ega, a 3a 04Hy NOCbINKY ¢ o6oummn npeameTtamun — 1,75 3epa.

Omeem He npuHuUmMaemcs
Kog 0: dpyrue oTBeThI.

Kog 9: OTBeT OTCyTCTBYET.
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coycC

Bkl fenaete cBOWO CO6CTBeHHyIO 3anpaeky Ard canara.

Bot peuent Ha 100 MunnunuTpoB (M) 3anpaBku.

CanatHoe macrno 60 mn
Ykeyc 30 mn
CoeBblli coyc 10 mn

Bonpoc 1: COYC

CKOnbKO MUNNUMNUTPOB (M) canaTHOro Macna noHagobutcs, 4tobbl caenate 150 mn aTon
3anpaBkn?

(0] 11 H M
COYC: OLEHKA OTBETA HA BOINPOC 1
LENb BOMNMPOCA:

OnucaHue: MNMpumeHnTb Nponopumio B 66ITOBOM CUTyaUmMn Ang BblYMCeHs obbema
WHrpeaneHTa.

O6nactb MaTemaTnyeckoro cogepxxanms: Konnuecrtso

KoHTekcT: JInyHbIn

MosHaBaTenbHas geaTensHocTb: PopmynmpoBaThb

Omeem npuHuUmMaemcsi MoJIHOCMbHO
Kog 1: 90.
Omeem He npuHuUMaemcsi

Kog O: Opyrue oteeThbl.
e B 1,5 pasza 6onbLe. [Tpebyemcs ebiquciumes Heob6xodumMoe Konu4ecmso.]

Kog 9: OTBeT oTCyTCTBYET.

101



CKOPOCTb NAAEHUA KANNEJb

BHyTpI/IBeHHbIe KanersbHble BIINBAHUNA UCMOJIb3YIOTCA AJ14 BBEAEHUA
XUOKOCTU U NeKapCTB NaumneHTaMm.

[nsa ocywectBneHma BNMBaHUSA MEOULMHCKMM CECTPAM HY>KHO
BbIYUCNIATL CKOPOCTb NageHuns kanenb (D), B Kannsix B MUHYTY.
kV
OHu ucnonbayoT dopmyny D =— rne
60n
k — nokasaTenb «4Mcno Kanenb B eAnHuLE obbemay, KOTOpbI
N3mMepseTcs B Kannsax B MunnunuTpe (Mn),

V — o6bem BnvBaHuA (B Mn),

n — Bpems (B Yacax), 3a KoTopoe TpebyeTcs caenaTtb BNMBaHME.
Bonpoc 1: CKOPOCTb NAOEHUA KAMNENDb
MeguumHcKasa cecTpa Xo4yeT yBenmunTb BABOE BPEMS BIIMBAHMS.

MprBeanTe TOYHOE ONUCaAHME TOro, Kak U3MEHUTCS 3HaveHme D, ecnu n yBenuunTb B ABa
pasa, a k n 'V octaButb 6€3 MU3MEHEHNSI.

CKOPOCTb NAAOEHUA KAMEJb: OLUEHKA OTBETA HA BOIPOC 1
LIENb BOMNPOCA:

Onuncanune: OOBACHUTL, YTO MPOM3OMAET, ECNM OAHA BENNYMHA B POpMYrie yBENNYMTCS B
[OBa pasa, a gpyrme octaHytcs 6e3 N3MeHeHMs.

O6nactb MaTemaTU4eCKoro coaepXaHusi: MIameHeHue u 3aBUCMMOCTH

KoHTekcT: lNpodeccmoHanbHbIN

lMo3HaBaTenbHasa AesaTenbHOCTb: [NpuUMeHaTbL

Omeem npuHumaemcsi NoJIHOCMbIO

Kopg 2: B o6bsicHeHUn onncaHbl U HanpasneHve, U BenM4MHa n3aMeHeHus.
e OHO pasgenuTcs nononam.
e OHo cocTaBuUT NoJIOBUHY.

D 6ynet Ha 50% MeHbLue.

D OyneT B ABa pa3a MeHbLLUE.

Omeem fnpuHumaemcsi 4acCmu4Ho

Koa 1: OTBeT, B KOTOPOM MpaBUIibHO ONMCaHO NMB0o HanpaBneHue, NGO BENUYNHA N3MEHEHMS,
HO He oba.
e D craHeT mMeHbLUe. [He 2o8opumcs 0 gesiuduHe U3MeHeHUs.|
e bynet nsmeHeHue Ha 50%. [He coeopumcsi o HarpaeneHuu UsMeHeHus.|

e D 6yget Ha 50% Gonblue. [BepHas eenuduHa USMEHEHUs], HO HE8EPHOE HarpassieHuUe
U3MeHeHuUs..]

Omeem He npuHuUMaemcs
Kog 0: dpyrue oTBeTHI.

Kog 9: OTBeT oTCyTCTBYET.
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Bonpoc 2: CKOPOCTb NAAEHUA KAMENb

MeanuuHcknm ceCTpaM TakXe HY>KHO BbIHUCIIATb 00beM BNMBaHMs (V), MCnosib3ysa CKOPOCTb
nageHuns kanenbs D.

BrnneaHue co ckopocTbio 50 Kanenb B MUHYTY Hao caenaTtb nauveHTy 3a 3 yaca. [MokasaTtenb
«4UCro Kanenb B eAMHNLE 0GbeMay ANs AaHHOro BNMBaHUS paBeH 25 kannsm B MUNNUIMTpe.

Yemy paBeH 06beM BNuBaHWs B MUNAUAUTPax?

OBBbEM BNUBAHUS: ..., M.

CKOPOCTb NAOEHUA KAMNENb: OLUEHKA OTBETA HA BOMNPOC 2
LIENTb BOIMPOCA:

OnucaHue: MNMpeobpasoBaTb ypaBHEHNE M 3aMEHUTb [BE NPMBEAEHHbIE BEMUYUNHBI.
O6nactb MaTemaTU4eCcKoro cogepxaHusi: MIsmeHeHne 1 3aBUCMMOCTM

KoHTekcT: lNpodeccmoHanbHbIN

lMo3HaBaTenbHaa oeaTenbHOCTb: NpUMeHATL

Omeem npuHumaemcsi NoJIHOCMbHO

Kog 1: 360 nnu npuBeaeHbl BepHoe npeobpasoBaHne hopMynbl M NOACTAHOBKA 3HAYEHUN.
e 360
e (60 x 3 x 50) : 25 [eepHoe npeobpasosaHue u nodcmaHoekal

Omeem He npuHuUmMaemcs
Kog 0: Opyrve oTBeTHI.

Kog 9: OTBeT oTCyTCTBYET.
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POCT OEBOYEK

B knacce 25 geBo4ek. Nx cpegHui poct paseH 130 cm.
Bonpoc 1: POCT OEBOYEK

O6bsicHNTE, Kak NogcYMTaTb CPEeaHMI POCT OEBOYEK.
POCT OEBOYEK: OLLEHKA OTBETA HA BOINPOC 1
LIESTb BOIMPOCA:

Onwucanue: MNpumeHUTb anropuTM NoAacyeTa cpegHero 3HadeHus Habopa gaHHbIX.
O6nacTtb MaTemaTM4eCcKoro cogepxaHus: HeonpeaeneHHOCTb U AaHHbIE
KoHTekcT: Hay4Hbin

MNosHaBaTenbHas geaTensHocTb: [NpuMeHATb

Omeem npuHumaemcsi NOJIHOCMbIO

Kog 1: O6bsicHeHMS, B KOTOPbIX FOBOPUTCS O TOM, YTO HY>KHO CYMMMUPOBAaTb POCT BCEX AEBOYEK
N pasgennTtb Ha 25.
o Hy)KHO CNOXUTb POCT BCEX OeBOYEK N pa3feninTb Ha UX KONnn4ecTBo.
e Bo3bmMuTE POCT BCEX AEBOYEK, CNOXKMUTE W PasfenuTe Ha KONMMYECTBO AEBOYEK, YTO B JAHHOM
cny4yae paBHo 25.
e Cymma pocTa BCEX AEBOYEK B 3TOM KrNacce, pa3feneHHas Ha YnCIo JEeBOYEK.

Omeem He npuHuUmMaemcs
Kog O: Opyrue oteeThl.

Kog 9: OTBeET OTCYTCTBYET.

Bonpoc 2: POCT AEBOYEK

O6Beaute «BepHo» nnu «HesepHO» AN KaXa0ro U3 Crneayolmx yTBepXaeHui.

YTBepxaeHune BepHo nnu HeBepHo

Ecnu B knacce ectb aeBo4ka poctom 132 cMm, To 06s3aTenbHO

AoImkHa ObITb AeBoYKka pocToM 128 cm. Bepro / HesepHo

Y 6onblUMHCTBA A4eBOYEK POCT JOMKEH 6bITb 130 cMm. BepHo / HeBepHO

Ecnu BbICTpOUTb SEBOYEK MO POCTY, HAYMHAs C CaMOW MarieHbKOW
N KOH4Yasi camMoK BbICOKOW, TO NPSIMO NocepeauHe AorkKHa CTOATb BepHo / HeBepHO
aesoyka poctom 130 cm.

NonoBuHa geBoYek B kKracce AormkHa bbiTh Bbie 130 cm, a

Apyrasi nonosuHa JormkHa 6bI1Tb Hke 130 cm. Bepro / HesepHo

POCT AEBOYEK: OLLEHKA OTBETA HA BOINPOC 2
LIENb BOMNPOCA:

Onucanwe: MHTepI'IpeTaLI,VIFI NOHATUA CpeaHero pocrta.
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O6nacTb MaTeMaTU4eCcKoro cogepXxaHus: HeonpeneneHHoCTb U AaHHble
KoHTekcT: Hay4HbIn
lMo3HaBaTenbHas geaTeneHOCTbL: VIHTepnpeTMpoBaTth

Omeem npuHumaemcsi MoJIHOCMbHO

Koa 1: HeeepHo, HeBepHo, HeBepHo, HeBepHo.
Omeem He npuHumMaemcs

Kog 0: dpyrue oTBeTHI.

Kog 9: OTBeT OTCYTCTBYET.

Bonpoc 3: POCT AEBO4YEK

Okasanocb, 4TO pOCT O4HOWN U3 AeBOYeK Obin ykaszaH HeBepHO. Ee poct BMecTo 145 cm gomkeH
ObITe 120 cM. Haiante npaBunbHoe 3Ha4YeHWe cpeaHero pocta AeBOYeK B 3TOM Kracce.

A. 126 cm

B. 127 cm

C. 128 cm

D. 129 cm

E. 144 cm

POCT OEBOYEK: OLLEHKA OTBETA HA BOINPOC 3
LLIENTb BOIMPOCA:

Onucanue: Co3gaTb MoAenb peLleHnst Ha OCHOBE anropyMTMa nogcyeta CpeaHero 3HaYeHus
Habopa gaHHbIX.

O6nacTtb MaTeMaTU4eCcKoro cogepxaHusi: HeonpegeneHHOCTb M AaHHble

KoHTekcT: OOLLEeCTBEHHbIN

MosHaBaTenbHas geaTensHocTb: PopmynmpoBaThb

Omeem npuHumMaemcsi NOJIHOCMbIO
Kog 1: D. 129 cwm.

Omeem He npuHumMaemcs

Kog 0: Opyrue oTBeETHI.

Kog 9: OTBeET OTCYTCTBYET.
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NMPOAOAXA MY3bIKAJIbHbIX ANCKOB

B saHBape 6bnn BbiMyLLEHbI HOBbIE KOMMAKT-AMCKN My3blKanbHbIX rpynn « Pokepbi» n «KeHaypy». B
cdheBpane nocnefoBany KOMMNaKT-AUCKN My3blKanbHbIX Fpynn « HouHbie Mmuybi» n
«Memannucmsi». Ha cnegytowei amarpamMmMe nokasaHa npogaxa 3TuX KOMMakT-AMCKOB C iHBaps!
Mo WIOHb.

I'Ipo,qa)Ka KOMMNaKT-ANCKOB 3a MecsLl

g 2250 O «Pokepbi»
) M -
= 2000 ]
S W B «KeHrypy»
x
X 1750 | [ E—
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% 1500
2 O «MeTtannuctbi»
- 1250
o
o
S
o 1000
o
=
= 750 - —
=
=
S 500 - - - -
2
S 250 - - -
>
0 —

AxBapb l(Delapanl: Mapt Anpenb ‘Mai | VioHb
Mecsiubl

Bonpoc 1: MPOOAXA MY3bIKAJIbHbIX ANCKOB

CKonbKo KOMMNaKT-AUCKOB My3blkanbHas rpynna «Memasnnucmesi» npogana B anpene?
A. 250.

B. 500.

C. 1000.

D. 1270.

NMPOOAXA MY3bIKAJIbHbIX AUCKOB: OLLEHKA OTBETA HA BOINPOC 1

LIENb BOMNPOCA:

Onucanue: N3yuntb ctonbuyatyto guarpammy.

O6nactb maTemaTU4eCKOro cogepxaHusi: HeonpeneneHHOCTb U AaHHbIe
KoHTekcT: ObLLEeCTBEHHbIN

lMo3HaBaTenbHasa geaTenbHoCcTb: MHTepnpeTMpoBaTb

Omeem npuHumaemcsi NOJiIHOCMbHO

Kopg 1: B. 500.
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Omeem He npuHuUmMaemcs
Kog O: [pyrue oteeThl.

Kog 9: OTBeT OTCYTCTBYET.

Bonpoc 2: MPOOAXA MY3bIKAJIIbHbIX ANCKOB

B kakoM mecsile My3bikanbHas rpynna «HoyHble nmuusl» B NepBbIA pa3 npoaana 6onblue cBoMx
KOMMaKT-ONCKOB, YeM My3blkanbHas rpynna «KeHaypy»?

A. He 6bino Takoro mecsua.

B. MapT.

C. Anpenb.

D. Maw.

NPOOAXA MY3bIKAINIbHbIX AUCKOB: OLLEHKA OTBETA HA BOINPOC 2
LIENTb BOIMPOCA:

Onucanue: M3yunTb ctonbyaTtyto gnarpammy U CpaBHUTb BbICOTY ABYX CTONOLIOB.
O6nacTtb MaTeMaTU4eCcKoro cogepxaHusi: HeonpegeneHHoCTb U faHHble
KoHTekcT: ObLlecTBEHHbIN

lMo3HaBaTenbHas geaTeneHOCTb: MIHTepnpeTnpoBaTth

Omeem npuHumaemcsi NoJIHOCMbHO
Koa 1: C. Anpens.

Omeem He npuHumaemcsi

Kog 0: Opyrve oTBeTHI.

Kog 9: OTBeT OTCYTCTBYET.

Bonpoc 3: MPOOAXA MY3bIKAJIbHbIX AUCKOB

MeHemkep rpynnbl «KeHaypy» 06eCNOKOEH TEM, YTO KONIMYECTBO NPOAAHHBLIX KOMMNaKT-ANCKOB
yMeHbLUMNOCh ¢ dheBpans No MoHb.

KakoB nporHo3 o6bema npogax B utone, ecnv NPoaoIPKUTCA Takas e oTpuuaTenbHas
TeHaeHumna?

A. 70 KOMMaKT-gNCKOB.

B. 370 komnakT-gnCKOB.

C. 670 koMnaKT-AUCKOB.

D. 1340 komnakT-aANCKOB.

NMPOOAXA MY3bIKAIIbHbIX AUCKOB: OLIEHKA OTBETA HA BOINPOC 3
LIENb BOMNPOCA:
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Onucanue: MIHTepnpeTMpoBaTb cToNbYaTyo gnarpammy 1 cnporHo3mposartb OyayLumi
0o6beM NpoAax KOMNAKT-AUCKOB C Y4ETOM COXPaAHEHUS TEHOEHLMMN.

O6nacTtb MaTemMaTM4ECKOro cogepxaHus: HeonpeaeneHHOCTb U faHHble

KoHTekcT: OOLLecTBEeHHbIN

MosHaBaTenbHas geaTenbHocTb: [NpuMeHaTb

Omeem npuHumaemcsi NoJIHOCMbIO
Koa 1: B. 370 komMnakT-OUCKOB.
Omeem He npuHumMaemcsi

Kog O: [pyrue oteeThl.

Kog 9: OTBeET OTCYTCTBYET.
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MOKYMNKA KBAPTUPDI

9710 NnaH KBApPTUpPbI, KOTOPYHO poanTesn rpI/IUJI/I XOTAT KYNMUTb B areHTCcTBe HEeABMWXUMOCTW.

MacwTtab:

= / ! TecM=1wmMm

BaHHas ' Kyxua

AR
0 o

lNocTUHas

.

Teppaca

CnaneHsA

Bonpoc 1: MOKYIMNKA KBAPTUPbI

,D,J'IFI OLeHKM obLuen nnoLlaam nona B KBapTupe (BKJ'II'O‘-IaFI Teppacy u CTeHbI) Bbl MOXeTE U3MEPUTb
pa3mMepsbl KayKaoW KOMHAaTbIl, BbIMUCIUTL NOLLLAAb KaXKO0N U3 HUX U CIIOXNUTb UX.

OpHako ecTb 6onee aheKkTUBHbLIN METOA, NPY KOTOPOM Arsi OLLEHKN obLLen nnowaan nona Bam
HY>XHO M3MEePUTb TOMbKO 4 oTpesKa. YKaKuTe Ha JaHHOM MnaHe YeTbipe OTpeska, KOTOpble HYXHb,
4TO6bI OLEeHUTHL 06LLYI0 NNoLwanb nona B KBapTupe.

NOKYNKA KBAPTUPbI: OLUEHKA OTBETA HA BOINPOC 1
LIENTb BOIMPOCA:

OnucaHue: Micnonb3oBaTb NPOCTPAHCTBEHHOE MbILLIIEHUE AN N300paKeHns Ha nnaHe (Unu
Kakum-nnbo gpyrmm cnocobomM) MUHUMAIbLHOIO KonmnyecTsa OTPe3KoB, HeOBXoaNMbIX ANs
BblYMCIIEHNS nnowaaun nona.

O6nactb maTemaTuyeckoro cogepxxaHus: NpoctpaHcTBO 1 hopma

KoHTekcT: JInyHbIN

Mo3HaBaTenbHas geaTenbHocTb: PopMynupoBaTb

Omeem npuHumaemcsi NOJiIHOCMbHO

Koa 1: OauH 13 HUXKenpuBeaeHHbIX CNOCOO0B peLLeHus.
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Omeem He npuHuUmMaemcs
Kog 9: OTBeET OTCYTCTBYET.

Kog 0: Opyrve oTBeTHI.



NOE3AKA HA MALLUHE

MapuvHa oTnpaBunacb nokatatbCa Ha MallnHe. Bo Bpems noesgku gopory nepes MalmnHon
nepebexana kowka. MapuHa pesko Haxana Ha TOpMO3 1 cymerna obbexaTtb Kowwky. OHa 6bina Tak
B3BOJSIHOBaHa 3TMM NPOUCLLECTBMEM, YTO peLunna BepHyTbCA AOMOW.

Moesaka MapuHbI

72

60

Ckopoctb 48
(km/4) /

Wl
12 / \

0
9.00 9.04 9.08 9.12

Bpems

Ha npvBegeHHOM Hke rpadvke npeacTaBnieHa CKOPOCTb MaLUMHBI BO BPEMS MOE3KU.
Bonpoc 1: NOE3OKA HA MALLUUHE

KoTtopebin 6bin Yac, koraa MapuHa Haxkana Ha ToOpMo3, YTOObl He nepeexaTb KOLLKY?

(O 1 =15 N

NOE3OKA HA MALUUHE: OLEHKA OTBETA HA BOIPOC 1

Omeem npuHUMaemcsi NosIHOCMbHO

Kog 1: 9.06 NN 6 muHyT gecsaToro.

Omeem He npuHumaemcs

Kog O: Opyrue oteeThbl.

Kog 9: OTBeT oTCYTCTBYET.

Bonpoc 2: MOE3[OKA HA MALLUHE

CpaBHMTe paccToAaHne, KoOTopoe npoexana Maplea, BO3BpallasdacCb aomon, ¢ paccToAaHUnEM,
KOTOpO€E€ OHa npoexana oT AoMa A0 TOro mecta, rge CcrnydmnocCb npoucliecrtene C KoLukon. Kakoe
N3 HUX Kopoqe? OT1BeT 06BbACHUTE, ncnonb3ys I/IHCbOpMaLI,I/IPO, npencrtaBfieHHY0 Ha rpachKe.

NOE3AKA HA MALLUHE: OLIEHKA OTBETA HA BONPOC 2
LIENb BOMNPOCA:

Onucanue: MHTepnpeTtauus rpaduka CKOPOCTU U MOHMMaHWe 3aBUCUMMOCTU NPONAEHHOIO
PacCTOSAHNSI OT CKOPOCTU U BPEMEHW ABWKEHUS.

O6nactb MaTemaTU4eCKOro cogepxaHus: MameHeHme 1 3aBUCMMOCTH

KoHTekcT: JInyHbIn
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lMo3HaBaTenbHas geaTeneHOCTbL: VIHTepnpeTMpoBaTth
Omeem npuHuMaemcsi NoJIHOCMbIO

Kog 1: B oTBeTe roBopuTcs, 4TO NyTb 4OMOW Obin KOPOYE, M AHO COOTBETCTBYOLLEE 0OBACHEHME.
Ob6bsiCHEHNE CBA3AHO Kak C TEM, YTO CPeAHSIss CKOPOCTb Oblna MeHbLLE, TaK U C TEM, YTO Ha
o6paTHbIM NYTb YLUNO NPUMEPHO TaKOe Xe BpeMs, Unu npmeeaeHbl NogobHbIe apryMeHThbl.
CneayeT umeTb B BMAY, YTO apryMeHTbl, OCHOBaHHbIE Ha MeHbLUEen nNrowanm noa
rpadnKom CKOpPOCTM Ha 0BpaTHOM NyTK, TakkKe MOXHO NMPMHMMATL NOJTHOCTLIO.

e [lepBas YacTb paccTosHUA Obina Gonblue, YeM 06paTHbIN NyTh, Ha KOTOPbLIV YLLMO CTOMBKO Xe
BPEMEHM, HO Ha NMepPBON YacTK NYTK OHa exana HamHoro GeicTpee, YemM Ha BTOPON.

e [yTb MapuHbl 4OMOV ObIN KOPOYe, MOTOMY YTO Ha HEro YUMo YyTb MeHblLIe BpEMEHU, a exana
OHa Me[aneHHee.

e [lo rpacdmky BUAHO, YTO CKOPOCTb OT Havana ABMXEeHUS 40 OCTaHOBKN HaMHOro 6onblue, Yem Ha
oBpaTHOM NyTK, a BpeMs Ha 3TUX ABYX OTpe3Kax MyTu NPUMepHO oanHaKoBoe. 3HauuT,
paccTosiHue, NpoiaeHHoe OT Havana nyTu 40 OCTaHOBKU, IOMKHO ObiTk 3HaYMTENbLHO bonbLue,
YyeM obpaTHbIN NyTb.

Omeem He npuHuMaemcsi

Koa 0: [lpyrve oTBeTHI.

Kog 9: OTBeT oTCyTCTBYET.
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NOOBEM HA TOPY ®Y[3U

lopa dyasu — 3HaMeHUTLIV 6e30eNCTBYIOLLMI BYKaH B
AnoHwuw.

Bonpoc 1: MOABEM HA TOPY ®Y3U

Mopa ®yasm exerogHo oTKpbITa ANd Nnogbema noaen
Tonbko ¢ 1 nong no 27 aerycra BKOYMTENBHO. B TeueHne
3TOro BpemeHu Ha ropy ®yasm nogHMMarTCa OKOSo

200 000 ntogen.

CKOnbKO NpMMeEpHO B cpeaHeM nogen nogHMMaroTCs Ha
ropy ®ynsu Kaxabl 4eHb?

340

710

3400

7100

7400

NOABEM HA TOPY oyaA3U: OLLIEHKA OTBETA HA BOIPOC 1
LENb BOIMPOCA:

mo o w >

Onucanue: Onpenenntb cpegHee exXeaHeBHOE KONMYECTBO Ntoaen ¢ y4eTom obuiero
KOnmM4ecTBa 1 NPMBEAEHHOIO Nepuoaa.

O6nactb maTemaTuieckoro cogepxaHusi: Konnuectso

KoHTekcT: OOLLEeCTBEHHbIN

Mo3HaBaTenbHasa aeaTenbHOCTb: PopMynMpoBaTh

Omeem npuHumMaemcsi NOJIHOCMbIO
Kog 1: C. 3400

Omeem He npuHumMaemcsi

Kog 0: Opyrue oTBeETHI.

Kog 9: OTBeT oTCYyTCTBYET.

Bonpoc 2: MOOBEM HA TOPY ®y[3U
MewexogHasa Tpona Motemba Ha ropy Pyas3n uMeeT ANnHY OKoso 9 KUITOMETPOB.
Mewexogam HYXHO BepHYTbCA nocne 18 km nporynku Kk 20 yacam.

TOoLM NPUKMHYI, YTO OH MOXET NOAHATLCS Ha ropy CO CPeAHEeN CKOPOCTbIO 1,5 KM/Y 1 cnycTUTbCA
CO CKOPOCTbIO B ABa pa3a bonbLue aTon. Mpu ABUXKEHUN C 3TUMU CKOPOCTSIMM OCTaeTCsi BpeEMS Ha
TO, YTOObI NOECTb N OTAOXHYTh.

Mcnonb3ysa ckopocTu, yCcTaHOBNEHHbIE TollK, onpegenvte camoe nosgHee spems, korga Towwm
MOXET HayaTb CBOW NoabeM, 4Tobbl OH MOr BepHYTbCA K 20 Yacam.

(0 1=15) M
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NOABEM HA rOPY oY13U: OLIEHKA OTBETA HA BOINPOC 2
LENb BOMPOCA:

OnucaHue: BbluncnuTb Bpems Havana nogbema c y4eTom ABYyX CKOpocTen, obLien
NPOTSPKEHHOCTW MYTU U BPEMEHW OKOHYAHWS.

O6nactb MaTemaTU4eCcKoro cogepxaHusi: MIameHeHue n 3aBUCMMOCTU

KoHTekcT: ObLecTBEHHbIN

Mo3sHaBaTenbHas gesaTenbHocTb: PopMynupoBaTb

Omeem npuHumaemcsi NoJIHOCMbIO

Kog 1: 11 (4) [EQuHUUbI udmepeHusi Mo2ym bbimb yKa3aHbl Unu He yKa3aHbl. [Joryckaemcs u
makasi 3arnucb spemeHu — 11:00.]

Omeem He npuHuMaemcsi
Kog 0: dpyrue oTBeTHI.

Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 3: MOABEM HA TOPY ®Y3U

Towm Hagen waromep 4n8 nogcydeTa CBOUX LWaroB BO Bpems xoab0Obl no Tpone Motemba. Ero
Lwaromep nokasan, 4to oH cgenan 22 500 waros no Jopore HaBepx.

OueHnTte cpeqHIo anuHy wara y Towwn, noka oH wen 9 kM BBepx no Tpone otemba. JanTte
OTBET B CaHTUMeETpax (CMm).

(0 1=15) TR CM.
NOOBEM HA ITOPY oya3U: OLIEHKA OTBETA HA BOINPOC 3
LIENb BOMPOCA:

Onucanue: Pasgenntb paccTosiHWE B KMMOMETpax Ha onpeaeneHHoe KONMMYEeCTBO LaroB 1
Bblpa3nTb pe3ynbTaTt B CAaHTUMETpPaX.

O6nactb MmaTemaTu4eckoro cogepxaHusi: Konndecrtso

KoHTekcT: OOLLEeCTBEHHbIN

lMo3HaBaTenbHaa oeAaTenbHOCTb: [pUMEHATL

Omeem npuHumMaemcsi NOJIHOCMbIO
Kopg 1: 40.

Omeem He npuHumMaemcs

Kog 0: Opyrve oTBeTHI.

Kog 9: OTBeT oTCYyTCTBYET.
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KAKAA MALLUHA?

KpuctuHa Tonbko 4To nonyymna BOAUTENbCKME NpaBa U Xo4YeT
KynuTb cebe nepByto MaLLnHY.

B I'IpI/IBe,D,eHHOVI HWxe Tabnuue YKa3aHbl CBeleHUA O YeTbIpex
MallunHaXx, KOTOpble OHa Halwllla y MeCTHOro npoaasua
nogepXaHHbIX MallnH.

Mopenb: Anbda beta MNamma OenbTta
MNon 2003 2000 2001 1999
3anBrieHHas ue1a 4800 4450 4250 3990
(3epbl)

MponpeHHoe

paccTosiHmne 105 000 115 000 128 000 109 000
(knnomeTpbl)

Ob1em psuratens 1,79 1,796 1,82 1,783
(nuTpsbI)

Bonpoc 1: KAKAA MALLUUHA?

KpucTtunHa xo4eT malvHy, KoTopasi OTBeYaeT BCeM CreayHoLnM yCIIOBUSIM:
e [lpongeHHoe paccTtosiHne He Gonble, Yem 120 000 kKunomeTposB.
o CpenaHa B 2000 rogy nnu nosxe.
e 3asBrneHHas LeHa He Bbllle, Yem 4500 3ep.

Kakas mawumHa oTBeyaeT ycnousiMm KpnctuHb!?

A. Anbda.

B. bera.

C. lNamma.

D. Oenbta.

KAKASA MALLMHA?: OLLEHKA OTBETA HA BOIPOC 1

LIEJNTb BOIMPOCA:

OnucaHue: BoibpaTb BapnaHT, KOTOPbIN OTBEYAET YeTblpeM YNCNOBLIM YCNOBUAM /
yTBEPXKOEHUAM B (PUHAHCOBOM KOHTEKCTE.

O6nactb MaTemaTU4eCcKoro cogepxaHus: HeonpeaeneHHOCTb U AaHHbIE
KoHTtekcT: JInyHbin

lMosHaBaTenbHasa geaTensHoCcTb: MHTepnpeTmpoBaTb
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Omeem npuHumaemcsi NOJIHOCMbIO
Kopg 1: B. beta.

Omeem He npuHumaemcsi

Kog 0: dpyrue oTBeETHI.

Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 2: KAKAA MALLUUHA?

Y Kakoh MallMHbl HAUMEHbLUUI 0O0beM aABuraTens?

A. Anbda.

B. bera.

C. Namma.

D. OenbTa.

KAKAA MALLMHA?: OLUEHKA OTBETA HA BOINPOC 2
LLIENTb BOIMPOCA:

OnuncaHue: BoibpaTb camyto ManeHbKy AeCATUYHYO Opo0b U3 YEeThIPpEX B KOHTEKCTE.
O6nactb maTemaTuieckoro cogepxaHusi: Konnuectso

KoHTekcT: JInyHbIn

[Mo3HaBaTenbHasa oeaTenbHOCTb: [pUMEHATL

Omeem npuHumMaemcsi NoJIHOCMbHO
Koa 1: D. denbTa.

Omeem He npuHumMaemcs

Kog 0: Opyrue oTBeETHI.

Kog 9: OTBeT oTCYyTCTBYET.

Bonpoc 3: KAKAA MALLNHA?

KpI/ICTI/IHe npunaeTcd 3annatntb AONONMHUTENIbHO 2,5% OT 3a8BNEHHON LeHbl MaLUUHbI B KA4eCTBe
Hamnora.

CkornbKo 3ef cocTaBnseT JOMNOMHUTENbHbBIA HAanor Ha MawwuHy Ansda?
[ONOMHUTENBHBIN HAMOT: .....cuveeeaaee 3en.

KAKAA MALLMHA?: OLUEHKA OTBETA HA BOINPOC 3

LIENb BOMNPOCA:

Onucanue: Boluncnutb 2,5% LeHbl MallMHbl, KOTOPbIE COCTaBMIAKT Hasor.
O6nacTb MaTemMaTu4eckoro cogepxanus: Konmyecrso

KoHTekcT: JInyHbIn

lMo3HaBaTenbHasa AeAaTenbHOCTb: [pUMEHATL
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Omeem npuHumaemcsi NOJIHOCMbIO
Kog 1: 120.

Omeem He npuHumaemcsi

Kog 0: dpyrue oTBeETHI.

Kog 9: OTBeT oTCyTCTBYET.
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U3rOTOBJIEHUE BPOLUIOPDI

= =

J = -,;;u

,
g

Ha pucyHke, npefctaBneHHOM Bbille, MOKa3aHo, kKak caenaTb HebonbLuyto GpoLutopy.
HeobxoanmMble ykasaHus AaHbl HKE:

e BO3bMWTE NUCT Bymaru n cnoxuTe ero Aea pasa nononam;
e CKpenuTe Mo Kpato a;
e paspexbTe No ABYM HWKHUM KpasiM, 0603Ha4YeHHbIM b.
B pe3ynbTaTe nonyuntcs Hebonbluas GpoLuopa U3 BOCbMU CTPaHULL.

Ha pucyHke, pacnonoXeHHOM Huxe, nokasaHa ofHa CTopoHa nucta bymaru, n3 KoToporo caenanm
Takyto 6poLutopy. Homepa cTpaHuL 6binn HanucaHbl Ha NucTe 3apaHee. XXupHas NuHNS
nokasblBaeT, rae Hao paspesaTtb CIIOXEHHbIA NUCT Gymaru.

¢ 9

Bonpoc 1: U3roTOBJIEHUE BPOLUIOPbI

Ha cneaytowem pucyHke sanmwmte Homepa 1, 4, 5 1 8 B COOTBETCTBYIOLLNX pamMKaX, YTOObI
nokasaTb HOMepa CTpaHuL, KOTOpble HAaXoOAaTCs Ha 06paTHOM CTOpPOHE cTpaHuu: 2, 3,6 n 7.

==

s

118



M3roToBJIEHME BPOLUIOPBLI: OLLEHKA OTBETA HA BOINPOC 1
LENb BOMPOCA:

O6nactb MaTemMaTU4eckoro cogepxanus: lNpoctpaHcTBo 1 bopma
KoHTekcT: MNpodheccrnoHanbHbIN
lMosHaBaTenbHasa geaTenbHOCTL: PopMynupoBaTb

Omeem npuHumaemcsi NoJIHOCMbIO

Kog 1: Homepa cTpaHuL pa3MelleHbl NpaBUilbHO HA COOTBETCTBYHOLLMX MeCTax (He y4uTbiBaTe
OpPVEHTAaLMIO 3anncaHHbIX HOMEPOB):

0

2 7

¢
Omeem He npuHuUMaemcs

Kog O: [ipyrue otseTbl.

Kog 9: OTBeT OTCyTCTBYET.
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FAPAX

«Bba3oBbI» acCOPTUMEHT NPOMN3BOAUTENSA rapaxen BKMOYaeT B
cebsi MoAenu TonbKO C O4HMM OKHOM M OAHOW ABEPbLIO.

[vma BbiGpan cneaytoLLyo mogens u3 «6a3oBoro»
accopTuMeHTa. PacnonoxeHune Ha Heln OkHa 1 ABepu nokasaHo
cnpasa.

Bonpoc 1: FAPAX

Ha npuBeaeHHbIX HUXEe PUCYHKaX Noka3aHo, KakK « OCHOBHbIE» MOAENN BbIrMAOAT C3agun. Tonbko
OOWUH U3 3TUX PUCYHKOB COOTBETCTBYET MOLEIN, Bbl6paHHOI7I HOumon.

Kakyto mogenb Bbibpan Quma? O6eegute A, B, C nnn D.

A B

FAPAX: OLUEHKA OTBETA HA BOINPOC 1
LIENb BOMPOCA:

OnucaHue: Micnonb3oBaTb NPOCTPAHCTBEHHbIE CMOCOOHOCTM ANsi COOTHECEHUS ABYX
TPEXMepHbIX Moenen.

O6nacTtb MaTeMaTU4eckoro cogepxanus: NpocTpaHcTBo u hopma

KoHTekcT: MNpodheccrnoHanbHbIN

Mo3HaBaTenbHasa geaTenbHoCcTb: VIHTepnpeTMpoBaTb

Omeem npuHumaemcsi NOJIHOCMbIO
Koa1: C

Omeem He npuHuMaemcsi

Kog 0: dpyrue oTBeTHI.

Kog 9: OTBeT OTCYTCTBYET.
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Bonpoc 2: TAPAX

Ha aByx npuBeOeHHbIX HKe MnaHax nokasaHbl pa3Mepsbl (B MeTpax) rapaxa, BblopaHHoro Jumorni.

4>
2,50
1,00 1,00
A F 3
2,40
2,40
v v
[« >[4 »t—> > < »
0,50 1,00 2,00 1,00 0,50 6,00
Bua cnepeaun Bug c6oky

Kpbiwa caenaHa ns AByx 04UHaAKOBbIX MPSMOYTOSIbHbIX CEKLIMNA.

Bblumcnute nnowanb Bcen Kkpbiwn. MNpreeanTe pelleHue.

FAPAX: OLUEHKA OTBETA HA BOINPOC 2
LIENb BOMNPOCA:

OnucaHue: MiHTepnpeTMpoBaTb NaH 1 BbIYUCIIUTL NoLaab TPeyrosbHMKa, NCNonb3ys
Teopemy Nudaropa nnu namepeHus.

O6nactb MaTemaTuieckoro cogepxanus: [NpoctpaHcTBO M opma

KoHTekcT: MNpodeccrnoHanbHbIN

lMo3HaBaTenbHasa oeAaTenbHOCTb: [pUMEHATL

Omeem fnpuHumaemcsi NOJiIHOCMbHO

Kog 21: JTiobble 3HayeHusa ot 31 ao 33 ¢ npMBegeHHbIMU BEPHBIMMW BbIYUCNEHUAMMU UK 6e3 HNX.
[He mpeb6yemcsi npueodums eduHuUbI uamepeHus (M?)].

o AB=42,52+12 =[7,25; S=2-6-[7,25 ~32,31(iii %)
e 12:26=31,2

o 12-./7,25 M2

o 12- 2,69 =32,28 M°

o 12- 2,7=324M°

Omeem npuHumaemcsi YacCmu4Ho

Kog 11: PelweHune nokasbiBaeT BEPHOE MCNoOb3oBaHmne Teopemsbl [NMudaropa, HO B HEM caenaHa
BblYMCNUTENbHAsS OWMOKa UM UCNONb30BaHa HEBEPHAA ANMHA UMK NOnyvYeHHas
nnowanb He yaBoeHa.

e 25%°+1%=6;12 -6 = 29,39 [BepHo ucrionb3oeaHa meopema lNughazopa, Ho cdenaHa
8blqucnumenbHas owubkaj.

e 22+1%=5;2-6-V5=26,8M [Ucnonb3oeaHa HeeepHasi OnuHaj.
e 6-2,6=15,6[He ydsoeHa nnowadb Kpbiwu].
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Kog 12: B pelwueHumn He npumeHsnach Teopema lNudaropa, HO B HEM UCMONb30BaHO Pa3yMHoe

3HayYeHue Onsi LWUMPUHbI Kpbilwn (Hanpumep, nioboe 3HayeHne ot 2,6 oo 3) n
nocnegywLine BblYUCIIEHUSA BEPHDI.

e 2,75 -12=33
e 3:6-2=36

Omeem He npuHuUmMaemcs
Kog 00: [pyrve oTBeThbl.

Kog 99: OTBeT OTCYTCTBYET.
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BPALLAKOLWAACA OBEPDb

Bpawatwanca aBepb UMeeT TPU CTEKISAHHbLIX Neperopofku, KOTopble BMECTe C 3TOW OBepblo
BpalLlalTCa BHYTPUM KPYroBOro mnpoCTpaHcTBa. BHyTpeHHUN aAnameTp 3TOro NpoCTpaHCTBa
coctasnseT 2 metpa (200 caHTumMeTpoB). Tpu ABEpPHbIE NeperopoakM AenaT NPOCTPaHCTBO Ha Tpu
paBHbIX cekTopa. Hwke Ha nnaHe nokasaHbl ABEPHble Neperopoakn B Tpex pasHbIX NO3ULUSX,
€Cnn CMOTPETb Ha HUX CBEPXY.

Bxon
\ / \ Meperopoakw
e /»—e \«\ X
: |
! 200cm ' Buixon

Bonpoc 1: BPALLAKOLWAACA OBEPb

Uemy paBHa B rpagycax BENMYUHa yrrna mexay AByMsi ABEPHbIMY Neperopoakamm?
BenuuuHa yrna: ..o °

BPALWAKOLWAACA OBEPb: OLLEHKA OTBETA HA BOINPOC 1

LLIEJNTb BOIMPOCA:

OnucaHue: BbluncnnTb BENUYUMHY LIEHTPanNbHOro yrna cekropa Kpyra.
O6nactb MaTemaTuieckoro cogepxanus: lNpoctpaHcTBo M hopma
KoHTekcT: Hay4Hbin

lMo3HaBaTenbHaa oeAaTenbHOCTb: [pUMEHATL

Omeem npuHuUmMaemcsi NoOJIHOCMbIO
Kop 1: 120°

Omeem He npuHumMaemcs

Kog 0: dpyrue oTBeTHI.

Kog 9: OTBeT OTCyTCTBYET.

Bonpoc 2: BPALWWAKLWAACA OBEPb B @101 nosnLmm BO3MOXHO

nocTtynneHne Bo3ayxa.

[Ba oBepHbIX NpoeMa (MyHKTUPHbIE YT HA PUCYHKE) UMEIT T— n
OOWHAaKOBbIV pa3mep. Ecnun aTn npoembl CrIMLLKOM LLUMPOKUE, TO
BpaLLaloLmecs oBepU He CMOrYT 3aKpblTb OTKPbLITOE MPOCTPaHCTBO, U
BO34yX CMOXeT cBOGOOHO MnocTynaTb Yepes BXoA U Bbixod. OTO npuseneT
nnbo Kk notepe Tenna, nMbo K ero yBennyeHuo. ToT Cny4an nokasaH Ha
PVICYHKe crnpaga.
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Kakyto HanbonbLUyo ANWHY AyrK B CAaHTUMETpPaXx (CM) MOXET MMETb KaXKabld ABEPHON NPoeM,
4YTO6bI BO34YX HMKOr4a He Mor cBo6O4HO NOCTyNaTh Yepes BXO4 U BbIXon?

HanGonbluas gnuHa oyru: ................... CM.
BPALLAKOLLAACA OBEPb: OLLEHKA OTBETA HA BOIPOC 2
LEJTb BOMNPOCA:

OnwucaHuve: HTepnpeTMpoBaTb reoMeTpUYeCKyo MoAerNb B peanbHon cutyauun ans
BbIYMCMEHNS OTUHbI OYTW.

O6nacTtb MaTemaTn4eckoro cogepxanus: NpoctpaHcTBo 1 hopma

KoHTekcT: Hay4Hbin

MNosHaBaTernbHas ageaTensHocTb: PopMynuMpoBaTh

Omeem npuHumaemcsi NoJIHOCMbIO

Kog 1: OTBeT B npegenax ot 103 go 105, ero 3Ha4yeHne 3aBMCUT OT TOYHOCTM 3HAYEHUS 17,

1001
NCNoNb30BaHHOIO B BbluMcNeHusXx. [[IpuHumaromes omeemsi (T)’ 8bI4UCIIEHHbIE KaK 1/6 OnuHbI

OKpy»xHOCcmu. Takxe rnipuHumaemcs omeem, pasHbili 100, HO MOJIbKO 8 Crly4ae, ecriu MOHSIMHO,
4Ymo amom omeem r1osly4eH 8 pe3yribmame ucrosnb3osaHus t=3. [lpumeyaHue: Omeem, pasHbil
100, He cornpogoxx0aembil peuieHueM, Moe bbime Mos1y4YeH Ha OCHOBE MPOCMOoa0
npednonoxeHusi, Ymo OnuHa dyau pasHa paduycy (OnuHe odHoU rnepe2opodku).]

Omeem He npuHuUmMaemcs

Kog 0: [lpyrue oTBeTHI.

Kog 9: OTBeET OTCYTCTBYET.

Bonpoc 3: BPAWAIOLWAACHA ABEPb

[Bepb genaet 4 nonHbix 060poTa 3a MUHYTY. B kaXxaom 13 Tpex CEKTOPOB ABEPU MOIYT NOMECTUTLCS
MaKcuMaribHO 2 4yernoBekKa.

Kakoe HanbonbLuee 4ncrno nogen MoOXeT BOUTU B 34aHne Yyepes 3Ty Asepb 3a 30 MUHYT?

A.
B.
C.
D.

60

180
240
720

BPALLAIOLWLAACA ABEPb: OLUEHKA OTBETA HA BOINPOC 3

LIENb BOMNPOCA:

Onucanue: Onpeaenntb MHOPMaLMIO U co3aaTb (HESIBHYIO) KONMMYECTBEHHYIO MoAEeNb AN
peLLeHns 3agaun.

O6nacte maTemaTnyeckoro cogepxkanms: Konnuecrtso

KoHTekcT: Hay4uHbIn

lMo3HaBaTenbHasa geaTenbHOCTL: PopMynupoBaTb

()nwsenqruoLufunaaerncua1101n10c1nb¢o

Kog 1: D. 720
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Omeem He npuHuUMaemcs
Kog O: [ipyrue otseTsbl.

Kog 9: OTBeT OTCYTCTBYET.
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BUO BALLHU

Ha pucyHkax 1 n 2 gaHbl gBa M300paxeHns ogHOM U Ton xe OawHu. Ha pucyHke 1 Bbl BUgMTE
TPW rpaHn Kpbiwun GaLlHK, a HA PUCYHKE 2 — YeTblpe rpaHu.

PucyHok 1

PucyHok 2

7

N .

Ha pucyHke Huxe nsobpaxeH Bug Kpbiwn 6alwHn ceepxy. Kpome Toro, 3Hakom (X ) nokasaHbl NATb
pasnuMyHbIX Mo3vumi Habnogarens, obo3HadeHHbix P1 — P5. C kaxgoh u3 aTmx nosvummn
HabnogaTenb MOXeT BUAETb HECKOSBbKO rpaHen Kpbilln GaLlHW.

P1

Bonpoc 1: BU BALLUHA

P2
X

P3
X

P5
X

P4
X

B Tabnvue obBeanTe YNCNo rpaHemn, KoTopble MOXXHO BUAETb C KaXXA0N M3 3TUX NO3ULMIA.

MNo3nuus Yucno rpaHein, KOTOpble MOXHO BUAETb C AAHHOW NO3ULUK
(o6BeauTe BbIGpPaAHHOE YMCHO)
P1 1 3 4 Bonblwe 4
P2 1 3 4 Bonble 4
P3 1 3 4 Bonble 4
P4 1 3 4 Bonble 4
P5 1 3 4 Bonble 4
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BUA BALLIHN: OLUEHKA OTBETA HA BOINPOC 1
LENb BOMPOCA:

Onucanwne: Co3gaTb MoAenb NpeasioXeHHON cuTyaumu.
O6nacTb MaTeMaTU4eckoro cogepxanusi: NMpoctpaHcTBO U hopMa
MNMo3HaBaTenbHas aesTenbHOCcTb: PopmynnpoBaTh

Omeem npuHumMaemcsi NOJIHOCMbHO

Kopg 1: Onsa Touyek P1—P5 gomkHbl 66T 06BEAeHbl COOTBETCTBEHHO Yncna: 4, 3, 1, 2, 2
Omeem He npuHuUMaemcs

Kog 0: pyrue oTBeTHI.

Kog 9: OTBeT OTCyTCTBYET.
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BEJNIOCUNEODbI

|‘Opl/ll7l, Mapvm n I'IeTp €304T Ha Benocuneaax pa3Hbix pa3mMmeposB. B TaGJ'II/ILI,e YKa3aHbl

PaCCTOAHUA, KOTOPbIE NMPOE3XakT UX BeJiocunenbl npn pa3dHoM 4Yucne noJiHbIX O60pOTOB Konec.

lpolideHHoe paccmosiHue (8 cm)
1 2 3 4 5 6
obopoTt obopoTta | obopota | obopota | obopoTOB | 0GOPOTOB
MeTp 96 192 288 384 480
Mapusi | 160 320 480 640 800
tOpun 190 380 570 760 950

Bonpoc 1: BENOCUIMNEAODI

MeTp npokaTun Bnepen CBOV Bernocunes Tak, YTo Npy 3TOM Korieca caenanu Tpy NosHbIX
obopoTa. Ecnu FOpa caenaet To e camoe Co CBOVM BENocunenoM, TO HAackombKo Aarblue
NPOABVHETCS Bnepes ero Benocunes, Yyem y Metpa? OTBET ykaxute B CaHTUMETpaXx.

OTBET: ittt CM.
BENOCWUNEQbLI: OLUEHKA OTBETA HA BOINPOC 1
Omeem npuHuUMaemcsi MOJIHOCMbHO

Kop 1: 282 cm

Omeem He npuHuUMaemcs

Koa 0: [lpyrme oTBeTHI.

Kog 9: OTBeT OTCyTCTBYET.

Bonpoc 2: BEJIOCUMNEADbI

Ckorbko NonHbIx 060pOTOB AOMKHbI caenaTh koreca Benocunega Mapum, 4Tobbl npoexaTb
1280 cm?

KonnyecTtBo 0GOPOTOB: ....cccceeeeevevvvvnnnn. .
BENOCUNEAObI: OLUEHKA OTBETA HA BOINPOC 2
LIEJTb BOIMPOCA:

O6nactb MaTeMaTU4eCcKkoro coaepKaHunaA: Konun4yectso
lMo3HaBaTenbHasa AesaTenbHOCTb: rlpI/IMeHFITb

Omeem npuHumMaemcsi NoJIHOCMbHO
Kog 1: 8.
Omeem He npuHumMaemcsi

Kog O: [pyrue oteeTbl.
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Kog 9: OTBeT OTCYTCTBYET.

Bonpoc 3: BENOCUINEODbI

[lnvHa oKpy)XHOCTWU NOKPLILLKM Koreca Benocunega Netpa paeHa 96 cm unun 0,96 m. Y ero
Beriocuneaa Tpu CKOPOCTU, KOTOPbIE YCTaHaBNMBAKOTCA C MOMOLLbIO HUXKHEW, CPeAHEN U BEPXHEN
nepegady. Y aToro Benocvnega cnegyowime nepeaartovHble COOTHOLLEHUS:

HWKHEee 3:1 cpedHee 6:5 BEpxHee 1:2

Ckonbko pas Hago NMeTpy noBepHyTb neganu, 4tobwl npoexatb 960 M Ha cpegHen nepegade?
MpuBeguTe pelleHue.

NMPUMEYAHMUE: lNepedamo4yHoe coomHouweHue 3:1 o3Ha4yaem, 4mo npu mpex rnosiHbix
noeopomax nedasnel Koneco eesiocuneda denaem 1 NosnHbILU o6opom.

BEJIOCUNEODbI: OLUEHKA OTBETA HA BOINPOC 3
LIENb BOMNPOCA:

O6nactb MaTemaTU4eCKoro coaepKaHunaA: Konun4yectso
lMo3HaBaTenbHasa AeAaTeNbHOCTb: rlpl/IMeHFITb

Omeem npuHumaemcsi NoJIHOCMbIO

Kog 21: [aH oTtBeT «1200 noBopoTOB neganen» n npusegeHo BepHoe pelwleHne. imenTte B Buay,
YTO BEPHbI YNCMNOBOW OTBET Aaxe Mpu OTCYTCTBUUN peLleHna 4eMOHCTpupyeT
Ncnonb3oBaHMe BEPHOro MeToaa peLleHns, Takon OTBET NPUHUMAETCS NOSTHOCTLIO.

e YT06bI Npoexatb 960 M, koneca gosmkHbl caenatb 1000 nonHbIX 060pOTOB, YTO COOTBETCTBYET

6
1000 g =1200 noBopoTam neaanen.

¢ Yucno obopotos koneca 960 m: 0,96 m = 1000 (o6op).
CocrtaBngem nponopuuio: 6 (obopoTos nepanen) — 5 (obopoToB Koneca)
x (o6opoToB neganen) — 1000 (o6opoToB Koneca)
= 1200 (0bop. nedaneli)

_ 6x1000
X =

Omeem fnpuHumaemcsi 4aCmu4Ho

Kog 11: daH oTBeT «12 noBopoTOB neganeny. Vicnonb3oBaH NpaBuIibHbIN CNOCO0 peLleHust, Ho
AonyLLEeHbl OLLINBKM Npu nepeBoae eanHNL, U3MepeHUs.
e YTo6bI Npoexatb 960 M, koneca JoskHbl caenatb 10 060poToB (YYeHUK 3abbin, YTO

6
paccTosiHme B Tabnuue aaHo B cM), yto cooTteetcTayet 10 - g =12 nosopoTam neganen.

Kog 12: BepHbIi cnocob pelleHns, HO MMeeTCa He3HaunTenbHas BbluMCNnTENbHasa owmdka nnm

BbIYMCNEHUS HEe 3aKOHYEHbI.

e [lpn 3 noBopoTax neganen koneco coeepluaeT 2,5 obopoTa. 1 obopoT koneca = 0,96 m,
3HaunT, 3 obopoTa neganen = 2,4 m. [loatomy HyxHO 400 NOBOPOTOB Negarnen, YToobl
npoexatb 960 M. [He sbirtonHeHo deticmeue 400- 3 = 1200.]

¢ 1000 obopoTtoe neganen notpedyetcs (960:0,96), yTobbI Npoexatb 960 M, NO3TOMY
notpebyeTtcs 833 noBopoTa nefanen Ha cpegHen nepegade (5/6 ot 1000). [Memod peweHus
8EPHbILl, HO 839MO obpamHoe omHoweHue.]

e 5.0,96=4,8 1n960:4,8 = 200 nosopoTos neaanen. Cenvac 200:5=40u 40 -6 =240.
Moatomy notpebyeTcsa 240 noBopoToB. [[onyweHa eduHcmeeHHasi owubka. BbinonHeHo
U3JIUWHEe YMHOXEeHUEe Ha Yucsio 5, a 8 ocmarnibsHOM Memood peweHUst 8ePHbIU.]
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Omeem He npuHuUMaemcs

Kog 00: [pyrve oteeThbl.

e 96000 : 5 =19200; 19200 -6 =115200 nosopoToB neganen. [He yumeHa OKpyXHOCMb
Koneca.]

Kog 99: OTBeT OTCYTCTBYET.

130



BENNIOCUNEOUCTKA EJIEHA

EneHa Tonbko 4TO Nprobpena HoBbIV Benocunes. Y Hero ectb
CNUAOMETP, KOTOPbIN 3aKpenseH Ha pyre. CnMaoMeTp nokasbiBaeT
paccTosiHne, koTopoe EneHa npoexana, u CpefHio CKOPOCTb ee
NoesaKu.

Bonpoc 1: BENTOCUMNEANCTKA EJIEHA

B ogHom 13 noesgok EneHa cHavana npoexana 4 kM 3a 10 MuHyT, a
3aTeMm elle 2 KM 3a criegyowme 5 MUHyT.

Kakoe 13 crnegytolnx yTBepXaeHun sepHo?

A. CpegHsist ckopocTb EneHbl 6bina 6onblue B nepeble 10 MUHYT,
4yeMm B nocneayowmne 5 MUHyT.

CpegHsas ckopocTb EneHbl Gbinia ognHakoson B nepBbie 10 MMHYT 1 B nOCNeayowmne 5 MUHyT.
CpeaHsia ckopocTb EneHbl Obina meHbLue B nepsble 10 MUHYT, YeM B nocnegylowmne 5 MnHyT.

D. HeB03MOXXHO HM4ero ckasaTb O CpeHeN CKOPOCTU EneHbl Ha OCHOBE MMeoLLLENCS
NHopmaLmK.

BENOCUNEAOUCTKA EJIEHA: OLEHKA OTBETA HA BOIPOC 1
LENb BOIMPOCA:

Onuncanue: CpaBHUTL CpedHMe CKOPOCTU C Y4ETOM NPUBEAEHHBIX PACCTOSIHUI U OTPE3KOB
BPEMEHM.

O6nactb MaTemaTU4eCcKoro coagepxaHusi: MIameHeHne 1 3aBUCMMOCTM

KoHTtekcT: JInyHbIn

lMo3HaBaTenbHasa AesaTenbHOCTb: [1pUMeHATL

Omeem npuHumaemcsi NoJIHOCMbIO

Kog 1: B. CpegHsas ckopocTb EneHbl 6bina ognHakoson B nepsble 10 MUHYT 1 B nocneayowme 5
MUHYT.

Omeem He npuHumMaemcsi
Kog 0: dpyrue oTBeTHI.

Kog 9: OTBeT OoTCyTCTBYET.

Bonpoc 2: BEJIOCUMNEAOUCTKA EJNIEHA

EneHa npoexana 6 km oo goma ceoen Tetn. CnngomMeTp nokasarn, Yto B CpeAHEM OHa exana co
CKOpOCTbIO 18 KM/4 BO BpeMS BCEN NOE3OKN.

Kakoe 13 crnegyowmx yTBep>XaeHuin BEpHO?

A. Y EneHbl ywno 20 MMHYT, 4TOOLI foexaTb 40 AoMa TeTuW.
B. Y EneHbl ywno 30 MyHyT, 4TOObI foexaTb 40 JoMa TETW.
C. VY EneHbl ywno 3 yaca, 4tobbl joexaTb 40 AoMa TETHU.
D

. HeB0O3MOXHO cka3aTb, CKONbKO BpeMEHM yLuno y EneHbl, 4Tobbl JoexaTb 40 Aoma TETU.
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BENOCUNEOUCTKA EJNNIEHA: OLLEHKA OTBETA HA BOINPOC 2
LENb BOMPOCA:

OnuncaHue: BeiumcnuTb BpeMda NOe3aku ¢ y4eTOM CpeHen CKOPOCTU U PacCTOAHUS.
O6nactb MaTemaTU4eCcKoro cogepxaHusi: MIameHeHue n 3aBUCMMOCTU

KoHTekcT: JTnyHbIn

lMo3HaBaTenbHaa AenaTenbHOCTb: [pUMEHATL

Omeem npuHumaemcsi NOJIHOCMbIO

Kog 1: A. Y EneHbl ywno 20 MmuHyT, 4TObObI floexaTb A0 AOMa TETU.
Omeem He npuHuUmMaemcs

Kog 0: pyrue oTBeTHI.

Kog 9: OTBeT OTCyTCTBYET.

Bonpoc 3: BENTOCUMNEAUCTKA EJNIEHA

EneHa noexana Ha Benocunege Ha peky, koTopas HaxoguTtcd B 4 kM. Y Hee ywino 9 muHyT. OHa
noexana gomowu no 6onee kopoTkoMy NyTn B 3 KM. [Jopora 3aHsana y Hee Tonbko 6 MuHyT. KakoBa
Oblna cpegHas ckopocTb EneHbl (B KM/4) B ee noe3ake Ha peky u o6paTHO?

CpenHsast CKOPOCTb MOE3OKN: ....ccvenerranennnn.n. KM/,
BENOCUNEAUCTKA EJNNEHA: OLLEHKA OTBETA HA BOINPOC 3
LIEJTb BOIMPOCA:

OnuncaHue: BbluncnuTb cpefHIo CKOPOCTb ABYX NOE30K C Y4ETOM ABYX PACCTOSAHUN U
3aTpayYeHHOro BpeMeHM.

O6nactb MaTemaTU4eCKoOro coaepXaHusi: MIameHeHue u 3aBUCMMOCTH

KoHTtekcT: JInyHbIn

lMo3HaBaTenbHaa oeAaTenbHOCTb: [pUMEHATL

Omeem npuHumMaemcsi NOJIHOCMbIO
Kopg 1: 28.

Omeem He npuHumMaemcs

Koa 0: [pyrue oTBeTHI.

Kog 9: OTBeT oTCYyTCTBYET.
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NMAPYCHbBIE KOPABJIN

[leBAHOCTO NATbL NPOLEHTOB TOBAPOB B MUPE NEPEBO3AT MO
mopto npumepHo 50 000 TaHKkepoB, rpy30BbIX Kopabnen u
KOHTENHEPOBO30B. BONbLUMHCTBO 3TUX KOpabnen Ncnonb3yoT
AnsernbHoe TOMMMBO.

© by skysails

NHxxeHepbl NNaHupytoT paspaboTtaTb noaaepkky kopabnen,
ncrnonb3ys cuny Betpa. Vx npeanoxeHue 3aknioyaeTcs B
NPUKPENNEHNUN K KOPabnsiM KakToB (NapsLmUX B BO34YXe
napycoB) 1 UCMOSIb30BaHUM CUIbl BETPa, YTOObI yMEHbLUNTb
pacxon An3enbHOro TonnMBa U ero BAMsSIHME Ha OKPY)XaloLLyto cpeay.

Bonpoc 1: MAPYCHbIE KOPABJIA

OpHo 13 NpenmyLLEeCTB UCMONb30BaHMS KaliTa 3aknio4YaeTcsl B TOM, YTO OH fieTaeT Ha BbicoTe B 150 m.
Tam ckopocTb BeTpa npuMepHo Ha 25% Gornblue, Y4eM Ha YpoBHe nanyGbl kopabns.

C kakon NpMMepHOI CKOPOCTbIO AyeT BETEP Ha KaWT, KOorga CKopoCTb BETpa, U3MepeHHas Ha
nany6e kopabns, paBHa 24 kKm/4?

6 KMm/u.

18 KM/4.
25 KM/\.
30 KM/\.

moow »

49 KkM/Y.
NMAPYCHbIE KOPABJIN: OLLEHKA OTBETA HA BOMNPOC 1
LENb BOMNMPOCA:

OnucaHue: NMpMMeHUTb NPOLUEHTHbIE BbIYUCNEHNSI B peanbHOW CUTyauun.
O6nactb maTemaTuieckoro cogepxaHusi: Konndectso

KoHTekcT: Hay4uHbIn

MNMo3HaBaTenbHasa aeaTenbHOCTb: [puMeHaTb

Omeem npuHumMaemcsi NOJIHOCMbIO
Kopg 1: D. 30 km/u.

Omeem He npuHumMaemcs

Kog 0: dpyrue oTBeThI.

Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 2: NAPYCHbIE KOPABJIU

Yemy npumepHo gomkHa 6bITb paBHa AfMHa kaHaTa
y KanTa, 4Tobbl OH TAHYN KOpabnb nNoA yrrom B 45° un
Haxoauncs Ha BbicoTe B 150 M No BepTUKanu, Kak
nokasaHo Ha PUCyHke?

1 33 anME‘-IaHMEZ PWUCYHOK BbINONHEH HE B Macwrabe

© by skysails



A. 173 m
B. 212wm
C. 285wm
D. 300 wm

NMAPYCHbIE KOPABJIN: OLLEHKA OTBETA HA BOINPOC 2
LIENb BOMNPOCA:

OnucaHue: Ucnonb3oBaTtb TeopeMy NMucaropa B pearibHOM reoOMeTpU4eCKOM KOHTEKCTE.
O6nactb MaTemaTu4eckoro cogepxaHusi: NpoctpaHcTBO M dhopMa

KoHTekcT: Hay4Hbin

lMo3HaBaTenbHaa oeaTenbHOCTb: NpUMeHATL

Omeem npuHumaemcsi NoJIHOCMbIO
Kog 1: B. 212 m.

Omeem He npuHumMaemcs

Koa 0: [lpyrme oTBeTHI.

Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 3: NTAPYCHbIE KOPABJIN

M3-3a BbICOKOM CTOMMOCTM auaernbHoro Tonnuea B 0,42 3ega 3a nuTp xo3sieBa kopabna «Hoesas
80J1Ha» [ymatoT O TOM, YTOObI CHAabaMTb CBOM KOpabnb KakToM.

MoacynTaHo, YTO NOAOGHbLIN KalT AaeT BO3MOXHOCTb YMEHbLUMTL pacxo AN3erbHOro Tonnmea Ha
20%.

HasBaHue: «Hoeas gornHa»

Tun: hpaxToBoe cyaHo (coaeTcs B
HaeMm)

OnvHa: 117 meTtpos

WwupwuHa: 18 meTpos

py3onogbemHocTb: 12 000 TOHH
MakcumansHas ckopocTb: 19 y3nos

Pacxoa amsenbHoro Tonnvea 3a rog 6e3 ncnonb3oBaHUs KavTa: MPUMEPHO
3 500 000 nuTpos.
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CtoumocTb ycTaHOBKM Ha «Hoeol gonHe» kainTa coctaensaeT 2 500 000 3eq.

‘-Iepes CKOJTbKO NPpUMEPHO 1neT 3KOHOMUA Ha AN3ESNIbHOM TonsfimBe NOKpPoeT CTOMMOCTb YCTAaHOBKU
kanta? rlpVIBeD,I/ITe BblMUCITEHNA, NOATBEPXOAoLWMe Ball OTBET.

NMAPYCHbIE KOPABJIN: OLLEHKA OTBETA HA BOIPOC 3
LIENb BOMNPOCA:

OnuncaHue: Hantn pelueHne peanbHOM Npobrnembl, CBA3aHHOMW C 3KOHOMUEN AEHEXHbIX
cpeacTB U noTpebneHrnem Tonnmea.

O6nactb MaTemMaTU4eCKOro coaepXaHusi: MIameHeHue u 3aBUCMMOCTH

KoHTekcT: Hay4yHbin

lMo3HaBaTenbHasa geaTenbHOCTb: PopMynupoBaTtb

Omeem npuHumaemcsi NoJIHOCMbHO

Kog 1: OTBeT OT 8 0 9 neT conpoBOX4aeTCa COOTBETCTBYIOLNUMMU BbIYUCTIEHUSIMM.

e Pacxopg Tonnuea 3a rog 6e3 napyca: 3,5 MUNNIMOHOB NUTPOB, LeHa nutpa 0,42, cTOMMOCTb
Tonnmea 3500000+ 0,42= 1 470 000 3ea. 20% akoHOMMUT napyc, Toraa akoHomus 1 470 000 - 0,2
=294 000 3ep. 3a rog. CtoumocTb kanta 2 500 000:294 000 ~ 8,5 (net). 3HauuT, nocne 8-9 net
MOKPOETCSA CTOMMOCTb napyca.

Omeem He npuHumMaemcsi
Koa 0: [pyrme oTBeTHI.

Kog 9: OTBeT OoTCYTCTBYET.
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®JIEWLU-KAPTA

<DneLu-|<apTa — 3TO MalieHbKoe 1 noptatuBHoOE yCTpOI7ICTBO KOMMbKOTEPHOIo XpaHEeHUA.

Y MBaHa ecTb (hnelu-kapTta, Ha KOTOpPOW HaxoaaTcsa doTorpacdmm n mysbika. Ee obbem
coctaensieT 1 rurabant (1000 merabanT). Ha pucyHke, pacnonoXXeHHOM HUXe, AEMOHCTPUPYeTCS
Tekyllee COCTOsIHNe hneLu-KkapTbl.

CocTtosiHue chnel-kapThl

B Myseika (650 merabaiit)
O ®oto (198 merabaiit)

O CsofoaHoe npocTpaHcTBo
(152 merabalira)

Bonpoc 1: ®JIELLU-KAPTA

MBaH xo4yeT nepeHecTn Ha cnewl-kapTy anbbom ¢ potorpacdpmsamm o6bemom B 350 merabanT, HO
Ha cbnewl-kapTe He4OCTaTOYHO MecTa. VIBaH He xo4eT yaansaTtb oTorpadun, HO OH MOXET
yaanuTb ¢ Hee 2 My3blkarnbHbIX anbboma.

Pa3mepbl My3bikanbHbIX anbbomoB Ha dnew-kapTe ViBaHa npeactaBneHbl B crieqyowen
Tabnuue:

Anb6om Pasmep

Anbbom 1 100 merabawt
Anbbom 2 75 merabavt
Ansbom 3 80 merabawnT
Ansbom 4 55 merabawnt
Ansbom 5 60 merabant
Ansbom 6 80 merabawnT
Ansbom 7 75 merabant
Ansbom 8 125 merabant
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CmoxeT nun ViBaH ocBo6oanTb AOCTAaTOUHO MecTa Ha dnell-kapTe, YToObl NOMECTUTb Ha HEN
anbbom ¢ choTorpadusamMmn, ecrnm OH yganut ¢ Hee MakcumyM 2 anbboma? Obeeaute «Ja» unu
«HeT» n noaTeepauTe cBOM OTBET BbIYUCIIEHUAMMN.

OTtBeT: a/ HeTt

®JIEWU-KAPTA: OLLEHKA OTBETA HA BOIMNPOC 1
LENb BOIMPOCA:

OnuncaHue: CpaBHUTb U BbIMUCINTD BEMUYUHY, COOTBETCTBYIOLLYIO KPUTEPUSIM.
O6nactb MaTemMaTU4eckoro cogepxanus: Konmyectso

KoHTekcT: JInyHbIn

lMo3HaBaTenbHas geaTenebHOCTb: MIHTepnpeTMpoBaTth

Omeem npuHumaemcsi NoJIHOCMbHO

Kog 1: [1aH siBHbIN Unn HEsIBHbIM OTBET «[la» ¢ KoMOGuHaumnen n3 gpyx anbbomMos, 06 beM KOTOPbIX
coctaBnseT 198 merabant n donblue.

e Emy HyxHO ocBoboanTb 198 merabant (350 — 152), NOSTOMY OH MOXET yganuTb nobble 2
anbboma, obwmn 06bem koTopbix 6onblie, Yem 198 merabant. Hanpumep, anb6ombl 1 1 8.

e [la, oH MoxeT yaanuTb ansbombl 7 1 8, nocne Yero o6vem cBOOOAHOrO NPOCTPaHCTBa COCTaBUT
152 + 75 + 125 = 352 merabanta.

Omeem He npuHuMaemcsi
Kog 0: dpyrue oTBeTHI.

Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 2: ®JIELU-KAPTA

B TeyeHmne HeckonbkMx cneylowmx Hegenb ViBaH yaanun HekoTopele dhoTorpachmm un
My3blkarnbHble dannbl ¢ dnew-kapTel. OH Takke 4o6aBun HECKONBbKO hoTorpadoun u
My3blKalnbHbIX )alnnoB Ha Hee. HoBOe COCTOsIHME OMCKa OTPaXXeHO B crniegytowen Tabnuue:

Mya3bika 550 merabant
doTo 338 merabant
CBobogHoe NpocTpaHCTBO 112 merabant

Bpat MiBaHa nogapun emy HoByto hnelu-kapTy o6bemom B 2 rurabanta (2000 merabant), Ha
KOTOPOW HUYero He 3anncaHo. MiBaH nepeHoCUT CoaepXnmoe CBoen ctapou dreLl-kapTbl Ha
HOBYIO.

Kakas u3 npegnoxeHHbIX gnarpaMm eMOHCTPUPYET COCTOsAHME HOBOM donel-kapTbl? Obseante
A, B ,CunmD.
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A B
- N | N
B Myssia B Myauika
] ®oto ] ®oto
[ Croboprioe B Ceobonroe
MPOCTPEHCTBO NPOGTPEHCTBO
. RN J
C D
- N
B Mysuika B Myssia
Doro [ ®oto
CeoBopHoe O Csobogroe
NPOCTPAHCTBO NPOCTPaHCTBO
N J

®JIELL-KAPTA: OLUEHKA OTBETA HA BOMNPOC 2
LIENb BOIMNMPOCA:

OnucaHue: lNMNoHumaHue cBs3n mexay hopMynmpoBKOM Bonpoca 1 TeM, Kakum obpasom ee
Heo6xoauMO NpeacTaBUTb B MaTeMaTUYECKOM BUAE C MOMOLLbIO CUMBOSIMYECKON Y
dhopmansHON POpMyIMPOBKHU.

O6nacTtb MaTeMaTU4eCKOro cogepxaHusi: HeonpeneneHHoCTb U faHHble

KoHTekcT: JInyHbIN

lMo3HaBaTenbHasa geaTenbHOCTb: MHTepnpeTMpoBaTb

Omeem npuHumMaemcsi NOJIHOCMbHO
Kog 1: D

Omeem He npuHuUMaemcs

Kog O: dpyrue oTBeTHI.

Kog 9: OTBeT oTCyTCTBYET.
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HEUCIPABHDIE MNJEEPbI

KomnaHus «3]76KmpUKC» BbIlMyCKaeT 2 BMga ANEKTPOHHOIo O60pyD,OBaHI/IFIZ BNOEO- "
ayaunonneepbl. B koHue pa6oqero OHA nneepbl TECTUPYIOT. I'Ineepbl C D,e(beKTaMVI OT6I/1palOTCFI n
noanexart pemMoHTY.

CJ'Ie,D,YI'OLLl,aFl Tabnuua OoTpaXaeT cpeaHee KOJIN4eCTBO MniieepoB KaXaoro tuna, Npon3BeaeHHbIX 3a
OEHb, N cpeaHAAa 0014 HENUCNPaBHbIX MJieepoB 3a AEHb B NPOoLUEHTaxX.

CpenHsasa nonst HeucnpaBHbIX
CpenHee KONM4ecTBO Nrieepos.,

Tun nneepa

npoun3BeneHHbIX 3a AeHb

nneepos, NPOM3BeAeHHbIX 3a AeHb,
B NpoueHTax

Bugeonneepbl

2000

5%

Ayavonneepsl

6000

3%

Bonpoc 1: HEUCIPABHbIE MJIEEPbI

Hwxe pacnonoxeHbl 3 yTBEPXXAEHUSA O CYTOYHOW NPON3BOAUTENTBHOCTM B KOMMNAHUK
«3nekmpukc». BepHbl nn aaHHble yTBepxaeHna? O6seante «La» unu «HeT» gnsa kaxagoro
yTBEPXKOEHMS.

YTBEpXKaeHne BepHo unn HeBepHO?

Bupeonneepbl cocTaBNSOT TPETb OT 06LLEero

KonmyecTBa nneepos, Npon3BeaeHHbIX 3a Ja / Het
OEHb.

Ha kaxxgble 100 BuaeonneepoB npuxoantca 5 fa / HeT
HeuncrnpaeHbIX.

BepoAaTHOCTbL TOro, YTo CnyyYyanHo BblOpaHHbIN

A58 NPOBEPKM ayauonneep okaxeTcs Oa/Hert

HeucnpasHbIM, paBHsaeTcsa 0,03.

HEUCNPABHbIE NMJEEPbI: OUEHKA OTBETA HA BOMNPOC 1
LIENb BOMNPOCA:

OnuncaHue: VIHTepnpeTupoBaTb CTaTUCTMYECKUE AaHHble, coaepXallne HeonpeaeneHHoCTb.
O6nacte MaTemaTU4eCcKoro cogepxaHus: HeonpegeneHHOCTb U AaHHbIE

KoHTekcT: MNpodheccrnoHanbHbIN

Mo3HaBaTenbHasa geaTenbHOCTb: PopMynupoBaTtb

Omeem npuHumaemcsi MoJIHOCMbHO
Kog 1: Tpu npaBunbHbIX OTBETA B criegytowem nopsigke: Het, Het, [a.
Omeem He npuHumMaemcsi

Kog O: [ipyrue otseTsbl.
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Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 2: HEUCINPABHbIE MJEEPDI
OAaVH 13 TECTUPOBLUUKOB YTBEPXKAAET CNeayoLlee:

«B cpegHem konmM4yecTBO BUOEONNEEPOB, KOTOPLIE EXXEAHEBHO OTNPABMSAOTCA HA PEMOHT,
NpeBbillaeT KONMYECTBO TakUX ayanonneepoBy.

OnpegenuTe, NpaB N TECTUPOBLLMK 1 NOATBEPANTE CBOW OTBET BbIMUCNEHUSIMMA.

HEUCNPABHbIE NMJEEPbI: OUEHKA OTBETA HA BOMNPOC 2
LENb BOIMPOCA:

OnucaHnue: MHTepnpeTmMpoBaTb CTaTUCTUYECKNE AaHHble, coaepXKallme HeonpeneneHHOCTb.
O6nacTtb MaTeMaTU4eCcKoro cogepXaHus: HeonpegeneHHoCTb U AaHHble

KoHTekcT: MNpodeccrnoHanbHbIN

lMo3HaBaTenbHasa geaTensHoCTb: MHTepnpeTupoBaTh

Omeem fnpuHumaemcsi NOJIHOCMbHO

Kog 1: BepHoe 06bsicHeHME HenpaBoTbl TECTUPOBLLMKA.

e TecTtuposLuk Henpas: 5% ot 2000 — 3to 100, a 3% ot 6000 — 310 180. B cpegHem 180
ayguonreepoB noanexaT PEMOHTY, YTO NpeBbillaeT cpeaHee KONMYecTBO HeucrnpaBHbIX
BMOEO0MNSIEEPOB.

e TecTupoBLUMK HENpaB: Jonsa Opaka B Bugeonneepax coctaBnsaeT 5%, 4To no4tn B 2 pasa
bonblue, Yem gonsa 6paka B ayguonneepax. Ho 3a cytkmn npoussogutcsa 6000 ayamnonneepos, 4To
npeBbILaET KONMYECTBO ayaMonseepoB B 3 pas3a, MO3TOMY KONMMYeCTBO BpakoBaHHbIX
ayguonneepoB 6yaeT 6onblue.

Omeem He npuHuUmMaemcs
Koa 0: pyrue oTBeTHI.

Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 3: HEUCIPABHbIE MJIEEPbI

KomnaHusi « TpoHUKC» Takke NPOU3BOAUT BUAEO- U ayavonneepbl. B koHUe paboyero aHst nneepbl
KOMMaHuu « TPOHUKC» TeCcTUpytoTcs. BpakoBaHHbIe Nneepbl 0TOMPaKTCS Y OTNPABNSIOTCS Ha
PEMOHT.

Tabnuubl, NpeAcTaBreHHble HKE, CPaBHUBAIOT cpeaHee KONMYECTBO NreepoB 06omxX BUAOB,
npoun3BeAeHHbIX 3a IeHb B 06eMX KOMMNaHUAX, Y NPOLEHTHYIO OO0 HEUCTPaBHbIX NIeepos.
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KomnaHus CpeaHee konuyecTBO BugeonsneepoB, | MpoueHTHasA Aons HeucnpaBHbIX
npou3BefeHHbIX 3a AeHb nneepoB

«reKmpuKc» 2000 5%

« TPOHUKC» 7000 4%

KomnaHus CpeaHee konuyecTBo ayguonneepoB, | lMpoueHTHas A4oNs HeMcnpaBHbIX
npou3BefeHHbIX 3a AeHb nneepoB

«OreKmpuKc» 6000 3%

« TPOHUKC» 1000 2%

B kakon n3 aByx koMnaHun («31ekmpukc» unu « TpoHUKC») 0bLasa NpoLeHTHast 4ons
HeuncrnpaeHbIX NIIeepoB MeHbLLe? [MoaTBepanTe CBOM OTBET BbIYMCIIEHUSMM C UCMIOSTb30BAHUEM
OaHHbIX U3 BblLLENPUBEOEHHbIX TAbNML.

HEUCNPABHbIE NMJEEPbI: OUEHKA OTBETA HA BOINPOC 3
LIENb BOMNPOCA:

OnucaHnue: MHTepnpeTmMpoBaTb CTaTUCTUYECKNE AaHHble, coAepXKallme HeonpeaeneHHOCTb.
O6nacTtb MaTeMaTU4eCcKoro cogepXxaHus: HeonpegeneHHoCTb U AaHHble

KoHTekcT: MNpodheccmoHanbHbIN

Mo3HaBaTenbHasa geaTenbHOCTb: PopMynupoBaTtb

Omeem fnpuHumaemcsi NOJiIHOCMbHO

Kog 1: [laH oTBET «31eKMpUKC» 1 NPUCYTCTBYET BEPHOE 0OBACHEHNE BbIOOpA.

o KomnaHusa «3nekTpukey», Tak kak 5% ot 2000 — ato 100, a 3% ot 6000 — ato 180, Taknm
obpasom B cpegHeM 280 nneepoB 13 AHEBHOW NPOAYKUMM KOMNaHNM «QMNEKTPUKC» Noanexat
pemoHTy. MNMpoueHTHoe cooTHoLweHue 280 k 8000 — 3,5%. MNMpoBeasa Takue e BblYUCHEeHUs Ans
KOMNaHuM « TPOHMKC», MOXHO onpefenutb obLLyo NpoLeHTHY0 fornto 6paka Ans aTon KoMnaHmum
— 3,75%. [BbiqyucneHue ripoyeHmHbix donel obssamernbHo 0511 moeo, Ymobbi omeem 6bisl
MPUHSIM MOSTHOCMbI0.]

Omeem He npuHumMaemcsi
Kog O: [pyrue oteeTbl.

Kog 9: OTBeT oTCyTCTBYET.
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KA®E-MOPOXEHOE

Hwxe npeacTaeneH nnaH kage, kotopoe npuHaanexut Mapuum. OHa genaeTt B HEM PEMOHT.

PabGouyas 30Ha kade oKpy>KeHa NPUIaBkoM.

Bxopg

Bectubronb

MocagouHan
30Ha

2BOK

___ PaboyassoHa

MpumevaHne: macwTab kaxgoro kBagpaTa Ha nnaHe — 0,5 x 0,5 meTtpa.
Bonpoc 1: KA®E-MOPOXEHOE

Mapusi Xxo4eT 3aMeHUTb OTAENKY MO kpato npunaeka. CKONbKO METPOB HOBOW OTAENKM
noHagobutca en? MNprBegnTe CBOU BbIYNCIIEHMS.

KA®E-MOPOXEHOE: OLLEHKA OTBETA HA BOMNPOC 1
LIENb BOMNPOCA:

OnucaHue: Mcnonb3oBaTb Teopemy Nudaropa nnmn To4HbIE M3MEPEHNUS ANS Bbl4UCIEHMUS
OJIMHBI TMNOTEHY3bl NPSIMOYrONbHOrO TPEYrosibHMKa C y4eToM MacliTaba pucyHka.
O6nactb maTemaTudeckoro cogepxxaHus: NpoctpaHcTBo 1 hopma

KoHTekcT: MNpodheccrnoHanbHbIN

MosHaBaTenbHas geaTenbHocTb: MNpumMeHaTb

Omeem npuHumaemcsi NOJiIHOCMbHO

Kog 2: O1 4,5 0o 4,55. [m unu mempog — eQuHUybl UBMEPEHUS MO2ym omcymcmeoeams Usiu
npucymcmeogame.|
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Omeem npuHumaemcsi HaCmu4Ho

Kog 1: OTBeTbI, KOTOPbIE NPeanonaralT HEKOTOPbIE BEPHbIE BbIYUCIEHNS (MCNONb30BaHMe
Teopembl NMudgaropa nnm macwrtaba), HO C OLIMBOKON, HaNpUMep, B NCNOMb30BaHUK
mMaclwitaba nnmn B pacyeTtax.

e Ot19p09,1. [He ucnonb3osarncs macumab.]
e 25 m. [Owubka e pacyemax.]

Omeem He npuHuUmMaemcs
Kog 0: pyrue oTBeETHI.

Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 2: KA®E-MOPOXEHOE

Mapusa Takke xodeT NOMeHATb non B kadpe. Onpegenvte nnowagb nona B kade, Uckrnoyas
pabouyyto 30Hy 1 npunaeok. MNpruBeanTe CBOU BbIYUCIEHNS.

KA®E-MOPOXEHOE: OLLEHKA OTBETA HA BOINPOC 2
LENb BOIMPOCA:

OnucaHnue: BeluncnuTb nnowaib MHOrOYrorbHUKOB.

O6nactb maTemaTnyeckoro cogepxanus: [NpoctpaHcTBO M hopma
KoHTekcT: lNpodeccrnoHanbHbIN

[Mo3HaBaTenbHasa geaTenbHOCTb: MNpUMeHATb

Omeem npuHumMaemcsi NOJIHOCMbIO
Kog 2: 31,5. [EQuHUUbI usmepeHusi Mo2ym omcymcmeosamse USU Npucymcmeogams.]
Omeem npuHumaemcsi Yacmu4Ho

Koa 1: PeweHne, B KOTOPOM ABHO OEMOHCTPUPYETCA BEPHOE UCMOJSIb3OBaHNE CETKU ONnA
BblHUCneHnda nnowaaun, Ho NpucyTCcTeByeT apI/ICbMeTI/I‘-IeCKaFl owndka nnu owmndbka B
ncnonb3oBaHuM mMaclutTaba.

o 126. [[pasunbHbIl nodcyem rnowadu, Ho macwmab He 6blis1 UCcronbL308aH.]
e 75x5(=37,5)-3x25(=7,5)-"%x21,5(=1,5)=28,5 M2, [BMECmo crioxeHusi rnpousgedeHo
8bldUmMaHue mpeyaosbHoU obracmu npu pa3desieHUU 8ceao rosa Ha yacmu.]

Omeem He npuHumaemcs
Kog O: [ipyrue otseTsl.
Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 3: KA®E-MOPOXEHOE
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Cron

Ctynbs

1.5 meTpa

Mapus xo4eT 3akynuTb Ans kade M3obpaxeHHble Bbille Habopbl U3 cTona u 4 CTynbeB.
OKpY»XHOCTb, M300paxxeHHasi Ha pUcyHKe, NpeacTaBnsieT cobov nnoLlaab NOBEPXHOCTM nona,
KOTOPYIO 3aHMMAaET Kaxabl Habop.

[ns Toro, 4To6bl NOceTUTENSAM GbINo KOMMOPTHO CUAEThL, KaXabIi HAbop AOMKEH ObITh
pacnosnoXxeH B COOTBETCTBUW CO crieayowumm TpeboBaHUsMu:

o Kaxabih Habop OomKeH HaxoAnTbCS Ha pacCcTosiHMM MUHUMYM 0,5 MeTpa OT CTEH.

o Kaxablh Habop OomKeH HaxoauTbCSA Ha paccTosiHM MuHnmym 0,5 meTpa oT Apyrnx Habopos.
Kakoe makcumanbHoe Konmy4ecTBo HabopoB MOXET NOMECTUTLCS B MOCAA0YHON 30HE Kadhe?
KonmuecTBO HABOPOB: ........ccuvviiiiiiiiieieiananes

KA®E-MOPOXEHOE: OLIEHKA OTBETA HA BOINPOC 3

LEJTb BOMPOCA:

Onucanue: Micnonb3oBaTb Macwitab u y4nTbiBaTb OrpaHMyeHmns Ansa onpegeneHus
KONMYyecTBa OKPY>XHOCTEN, KOTOPble NOMECTATCA B MHOTOYTOJSIbHYIK.

O6nactb MaTemaTuieckoro cogepxanus: [NpoctpaHcTBO M dopma

KoHTekcT: MNpodeccrnoHanbHbIN

Mo3HaBaTenbHas 4eaTenbHoCTb: [NpuMeHaTb

Omeem npuHumMaemcsi NOJIHOCMbIO
Kog 1: 4

Omeem He npuHumMaemcs

Kog 0: dpyrue oTBeTHI.

Kog 9: OTBeT oTCYyTCTBYET.

144



HE®TAHOE NATHO

TaHkep, NnepeBo3nBLUMIA HETb NO MOPIO, yAAPUIICA O KAMEHb, YTO NPMBENO K 06pa3oBaHUO Ablpbl
B pe3epByape C HedpTbto. TaHkep Haxoamncsa Ha paccTosiHum 65 km oT Gepera. Yepes HeCKOMbKO
AHen HedbTb pacTeknachb Takum o06pasom, Kak 3TO M306paKEHO Ha PUCYHKE HUXKE.

Beperosas
TNHUA

Mope

3emnAa

HedraHoe
MATHO

1cM =10 kM

Bonpoc 1: HE®GTAHOE NATHO

Mcnonb3ays MacluTab kapThl, onpeaeniTe pasmep HeTAHOro NATHA B KBAAPaTHLIX KUOMeTpax
(km?).

OTBET: .oeieeeeeeeeeeeeeeeeeee KM,

HE®PTAHOE NATHO: OLEHKA OTBETA HA BOINPOC 1
LEJTb BOINPOCA:

OnucaHnue: OnpeaenexHve nNnoLwlaan HenpaesunbHOM Urypbl C UCNOMNb30BaHWEM
npueegeHHoro maclutabda.

Ob6nacTtb MateMaTn4ecKkoro cogepxanus: NpocTpaHcTBO 1 hopma

KoHTekcT: Hay4uHbIn

lMo3HaBaTenbHaa oeAaTenbHOCTb: NpUMeHATL

Omeem npuHUMaemcsi NoJIHOCMbHO

Kog 1: OTBeThl B npomexyTke ot 2200 go 3300.
Omeem He npuHumMaemcs

Kog O: [ipyrue otseTsl.

Kog 9: OTBeT OTCYTCTBYET.
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MP3-NJIEEPDI

ToBapbl marasmHa «My3biKkanbHbIN ropoa»

MP3-nneep HayLwHukun KonoHku

TR T

LleHa: 155 3seq LieHa: 86 seq LUena: 79 3en

Bonpoc 1: MP3-MJEEPbI

Onbra cnoxuna ueHbl Ha MP3-nneep, HayLLHMKM 1 KOMOHKM Ha KanbkynsaTtope. B pesynbtate y
Hee nonyyunnocb 248.

[aHHbI OTBET HEeBepHbIN. OnpeaennTe, Kakyto 13 npeanoxeHHblx owmnbok caenana Onbra.
A. Ona npubaBuna ogHy U3 LieH ABaxabl.

B. Omna 3abbina npubaBuTb OOHY U3 LiEH.

C. Ona He Habpana nocnegHo LMdpy B OOHON U3 LiEH.

D. Owna Bbluna ogHy U3 LieH BMecTo Toro, 4Tobbl npubaBuThb ee.

MP3-MNEEPbLI: OLULEHKA OTBETA HA BOMNPOC 1

LIENb BOMPOCA:

OnucaHnue: Onpeaenntb NPUYUHY OLIMOKK B NPOLIECCE CYMMUPOBaHMSA TPEX LIEH Ha
Kanbkynatope.

O6nactb MaTemMaTU4eckoro cogepxanus: Konmyectso

KoHTekcT: JTnyHbIn

Mo3HaBaTenbHaa AeAaTenbHOCTb: NpUMeHATL

Omeem npuHuUmMaemcsi NOJIHOCMbIO
Kog 1: C. OHa He Habpana nocnegHow Lngpy B 0GHON U3 LEH.

Omeem He npuHumaemecs

146



Kog 0: [pyrue oTBeTHI.

Kog 9: OTBeT oTCYTCTBYET.

Bonpoc 2: MP3-IMJIEEPbI

B MarasuHe «Mys3blkanbHbI ropog» NPOXOAUT pacrnpofaxa: ecrnv Bbl NoKyrnaeTe 2 unu 6onee
aKLMOHHbIX TOBapa, BaM npepocraenseTcs ckuaka 20% Ha 3Tu ToBapbl.

OmuTtpuin moxeT notpatntb 200 3e4.
YTo OH MOXeT nNo3BonnTb cebe KynuTb Ha pacnpogaxe?

O6eeaute «Oa» unn «HeT» aAnga kaxxaoro BapuaHTa.

MoxeT nn MuTpun no3BoNUTb

ToBapbl cebe KynuTb 3TN TOBapbl Ha CyMMy
200 3en?
MP3-nneep n HayLwHWKK Oa/ Het
MP3-nneep 1 KONOHKM Oa/Het

Bce 3 ToBapa: MP3-nneep, HayLHWKK

JOa/ Het
N KOMOHKMN

MP3-MJNEEPbI: OUEHKA OTBETA HA BONPOC 2
LIENb BOMNPOCA:

Onuncanue: Onpenenntb, 4OCTATOYHO NN AAHHOW OEHEXHOW CyMMbI AJ151 MOKYTMKK
onpepaeneHHoro Habopa ToBapoB C y4ETOM NPUBEAEHHOW CKUOKN.

Ob6nacTtb MatemMaTn4eckoro cogepxanus: Konmyectso

KoHTtekcT: JInyHbin

lMo3HaBaTenbHasa AeaTenbHOCTb: VIHTepnpeTnpoBaTth

Omeem npuHumaemcsi NOJIHOCMbIO

Koa 1: Tpu BepHbIX oTBETa B criegytowem nopsagke: a, da, Her.
Omeem He npuHumMaemcsi

Kog O: [pyrue otseTbl.

Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 3: MP3-MJIEEPbI

PosHunyHas ueHa Ha MP3-nneep Bkno4vaeT B cebs npmbbinb pasmepom 37,5%. LleHa 6e3
NpubbINn Ha3bIBaeTCA ONTOBOW LieHOW. Mpubbinb — 3TO NPOLEHT OT ONTOBOW LIEHbI.

OTtpaxatoT N1 hopMynbl, NPeACTaBNeHHbIE HUXE, NPaBUbHOE OTHOLLEHUE MEXAY ONTOBOW (0) 1
PO3HUYHOWM (p) ueHammn?
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O6eeaute «a» unu «HeT» gna kaxgowm opmyrbl.

dopmyna BepHa nu chopmyna?
p=0+0,375 Ha / HeTt
o=p-0,375p Ha / HeTt

p=1,3750 Na/ Het

o0 =0,625p Ha / Het

MP3-MJNIEEPbI: OUEHKA OTBETA HA BONPOC 3
LIENb BOMNPOCA:

Onucanue: Onpegenntb opMyIly, KOTOpas NPaBUNbHO OTpaXkaeT OTHOLLEHUS MeXay
OBYMSI AEHEXHBbIMU BENUYNHAMMW, O4HA U3 KOTOPbIX COAEPXKUT YCTAHOBMEHHYIO NPOLEHTHYHO
Jonto.

O6nacTtb MatemMaTU4eCKOro coaep)KaHus: MIameHeHne n 3aBUCMMOCTH

KoHTekcT: lNpodeccrnoHanbHbIN

Mo3HaBaTenbHasa geaTenbHOCTb: PopMynupoBaTtb

Omeem npuHumaemcsi NoJIHOCMbIO

Kog 1: YeTbipe BepHbIX O0TBETA B cneayowlem nopsaake: Het, Het, [la, Her.
Omeem He npuHuUMaemcs

Kog 0: [lpyrue oTBeTHI.

Kog 9: OTBeT OTCyTCTBYET.
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NMWHIBUHDI

doTorpad xMBOTHbIX 2KaH BaTUCT 0TNpaBuca B OAHOrOANYHYIO
akcneaguumio, rae caenan mHoro dootorpaduii MMHIBUMHOB N NX MNTEHLOB.

OH 6bln 0COBEHHO 3aMHTEPECOBAH B YBEMUYEHMUN PA3MEPOB Pa3NNYHBbIX
KONOHWI MUHIBMHOB.

Bonpoc 1: MIMHIBUHDbI

O6bI4HO Y Napbl MMHIBMHOB KaXAbIW rof BbINYNMAOTCA 2 NTeHUa, HO BbhKMBAET TOMbKO TOT,
KOTOpbI BbIynnaeTcsa ns 6onbLuero snua.

Y xoxnatblX MMHIBMHOB NEePBOE SANLO BECUT NPUMEPHO 78 rpamm,
a BTopoe — 110 rpamm.

lMprMMepHO Ha CKOMbKO NPOLEHTOB BTOPOE ANLIO TshKenee, Yem
nepsoe?

A. 29% | W
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NMAHIBUHbI: OLLEHKA OTBETA HA BOIPOC 1
LIENb BOMNPOCA:

OnucaHue: NpoueHTHbIEe BbIYUCNEHNS B pearnibHOM KOHTEKCTe.
O6nacTtb MaTemaTnyeckoro cogepxaHus: Konmyectso
KoHTekcT: Hay4Hbin

MNMosHaBaTenbHas geAaTenbHocTb: [puMeHATb

Omeem npuHumMaemcsi NOJIHOCMbHIO
Koa 1: C. 41%

Omeem He npuHuUMaemcs

Koa 0: [pyrue oTBeTHI.

Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 2: MMHIBUHDbI

KaH xouet Y3HaTb, Kak IBMEHUTCA pa3Mep KOJIOHUN NNHTBUHOB B TE€YE€HNE HECKOJIbKUX TeT. Ons
9TOro OH genaet cnenywine npennonoXeHua:

e B Havane roga konoHusa coctout 13 10 000 nuHremnHos (5 000 nap).
e BecHow kaxpgoro roga y kaxaon napbl BblpactaeT NTeHew.

e K koHuy roga 20% NUHrBUHOB (B3POCHIbIX U NTEHLOB) YMPYT.
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CKONbKO MMHIBUMHOB (B3POCHbIX M NTEHLOB) ByAET B KOSIOHMM K KOHLYY NepBOro roga?
KOnM4ecTBO MUHIMBUHOB: .........c.cenieieninienaaennnn.

MWHIBUHDbI: OLLEHKA OTBETA HA BOINPOC 2

LEJTb BOMPOCA:

Onucanue: MNoHATb pearnbHyo CUTyauuto Ans BblMUCAEHNS] TOYHOTO KOSNIMYECTBA MUHIBUHOB,
OCHOBaHHOI0O Ha M3MEHEHMM MPOLIEHTHbLIX COOTHOLLIEHMWIA.

O6nactb maTemaTuieckoro cogepxanus: Konnuectso

KoHTekcT: Hay4yHbin

MosHaBaTenbHas geaTenbHocTb: PopMynupoBaTb

Omeem npuHumMmaemcsi NoJIHOCMbIO
Kog 1: 12 000

Omeem He npuHuUmMaemcs

Kog O: [ipyrue oteeTbl.

Kog 9: OTBeT OTCyTCTBYET.

Bonpoc 3: MMHIBUHDbI
XKaH npeanonaraet, 4To KONMOHUSA NPOAOIMKUT pacTu creayowmm oopasom:

e B Havane kaxgoro roa KOnoHUS COCTOUT U3 paBHOIO KONM4YecTBa camMLOB U CaMOK, KOTOpble
o6pasytoT napbl.

e BecHoW kaXgoro roga y KaXkgomn napbl BolpactaeT nTeHel,.
e K koHuy kaxgoro roga 20% NUHrBMHOB (B3POCHbIX M NTEHLIOB) yMUPaeT.
e Y MMHIBUHOB, KOTOPbLIM 1 rof, TOXe NOABMAKTCS NTEHUbI.

Mcxoas ns gaHHbIX npeanonoxeHun, Bolibepute popmyny, koTopas onucbiBaeT obLiee
KonunyecTtBo nuHremHoB (M) 7 neT cnycts.

A. M=10000x (1,5x0,2)

B. M=10000x (1,5x0,8)"

C. M=10000x (1,2x0,2)"

D. M=10000x (1,2 x 0,8)"

NMUHIBUHbI: OLLEHKA OTBETA HA BOMPOC 3
LIENb BOMPOCA:

Onucanue: MNMoHATb NpUBEAEHHYIO CMTyauuio U BbIbpaTb NOAXOAALLYI0 MaTeMaTUYECKyo
mMofaenb.

O6nacTtb MaTeMaTU4eCKoro cogepxaHus: MIameHeHne n 3aBuCMMOCTH

KoHTekcT: Hay4Hbin

MNMosHaBaTenbHas geaTenbHocTb: PopMynupoBaThb
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Omeem npuHuMaemcsi NoJIHOCMbHO
Kom 1: B. =10 000 x (1,5 x 0,8)’
Omeem He npuHumaemcsi

Kog 0: pyrue oTBeTHI.

Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 4: MIMHIBUHDbI

Mo BO3BpalleHnn n3 akcnegnunn >KaH baTtucT uwet B VlHTepHeTe, CKOJ1bKO MTEHLOB B CpeaHEM
BblpacCTaeT Yy oaHoNn napsbil.

OH HaxoauT cneayoLLyo AvarpaMMy Anst TPEX BUOOB NUHIBMHOB: CyGaHTapKTUYECKOrO,
XOXaToro v marennaHosa.

Fop,osoe KONMW4YeCTBO NTEHUORB Y Napbl NTMHFBUHOB
1.2

1.0

0.8 M

M Cy6anTapkTideckui

06
Xoxnartbin

M MarennaHos
04 -
0.2 I
0 :

2000 2001 2002 2003 2004 2005 2006 2007 2008
lNog

CpenHee KONN4ecTBO NTEHLOB Y Napbl
MUHIBUHOB

OcHoBbIBasiCb Ha AaHHbIX, npuBeaeHHbIX B Anarpamme, onpenennTte, BepHbl N crnegyrouimne
yTBEepXOAEeHUA.

O6Beaute «BepHo» mnu «HeBepHO» ANs KaXO0ro yTBePXKOeHUs.

YTBepxaeHune BepHo nu paHHoe yTBepxaeHue?

B 2000 rogy cpefHee KonmMyecTBO NTEHLOB y napbl

NUHrBNHOB ObINo 6onbLue 0,6. Bepro / HesepHo

B 2006 rogy B cpegHem meHee 4yeM 80% nap NUHrBUHOB

BepHo / HeBepHo
BbIBOOAUITN MOTOMCTBO.
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MpumepHo k 2015 rogy AaHHble 3 BUOa NUHIBUHOB

BepHo / HeBepHO
NCYE3HYT.

Cpe/J,Hee KOnn4ecTBO NTEHLUOB Y Napbl MaresiyilaHoOBbIX

MUHIrBMHOB YMeHbLuunock ¢ 2001 no 2004 roga. BepHo / HesepHo

NMAHIBUHDbI: OLUEHKA OTBETA HA BOINPOC 4
LIENb BOMNPOCA:

Onucanue: MNMpoaHanuanpoBaTth pasnnyHble YTBEPXKAEHUSA O NPUBEAEHHON CToNG4aTon
aunarpamme.

O6nacTb MaTeMaTU4eCcKoro cogepxaHusi: HeonpegeneHHoCTb U faHHble

KoHTekcT: Hay4Hbin

lMo3HaBaTenbHas geaTenbHOCTb: MIHTepnpeTnpoBaTth

Omeem npuHumaemcsi NOJIHOCMbIO

Kog 1: YeTbipe npaBunbHbIX OTBETa B criegytowem nopsake: BepHo, BepHo, HesepHo, BepHo.
Omeem He npuHumMaemcs

Koa 0: [lpyrue oTBeTHI.

Kog 9: OTBeT oTCyTCTBYET.
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OHEPTUA BETPA
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lMpumevaHwne: knnosaTtT-4ac — 370
eavHULa U3MePEeHUs MeKTPUYeCcKom
3Hepruu.

Bonpoc 1: QHEPITAA BETPA

B 3earayHe cobupatotcs ycTaHOBUTL BETPSIHbIE
3NeKTpocTaHuun Ans BolpaboTkn anekTpuyecTsa.

CoseT 3earayHa cobpan nHgopmauuio o cregytoLlen

MoAenu.

Mopgenb:
BbicoTa:
KonnuectBo nonacrel:
[nvnHa ogHon nonactu:

MakcumanbHasa CKopocTb
BpaLleHus:

LleHa ycTaHoBKu:
BenuunHa oboporTa:

3kcnnyaTaynoHHble
3aTparbl:

OdekTnBHOCTL
hYHKLMOHNPOBAHMS:

E-82

138 meTpoB
3

40 meTpoB

20 060poTOB B MUHYTY

3200 000 3epn
0,10 3epa 3a npom3BedeHHbIN KNNoBaTT-4ac

0,01 3epa 3a npom3BedeHHbIN KNNoBaTT-4ac

dyHKUMOHMPYET 97% roaa

Onpegenute, MOXHO NN NPUATK K CIIEAYIOLWNM BbiBOAAM O BETPSAHOW anekTpocTaHumm E-82,
OCHOBbIBASACh Ha BbILLEN3NOXEHHON MHopMauun. [1na kaxaoro yTeepxaeHus obsegute «da»

unun «Het».

MoOXXHO N1 NpUIUTU K AAHHOMY BbiBOAY,
BbiBog OCHOBLIBasICb HA BbILLIEU3JI0XXEHHOMN
nHcpopmauun?
YcTaHoBKa Tpex anekTpocTaHumi 6yaeTt CTouTb a/Het
©onee 8 000 000 3epn.
OKcnnyaTauMoHHble 3aTpaTthl HA OOHY
3M1EeKTPOCTaHLMIO COCTaBNAT NPUMeEPHO 5% oT Ha/Hert
ee Benn4uHbl obopoTa.
OKkcnnyaTaumMoHHble 3aTpaThl Ha
3NEKTPOCTaHLMIO 3aBUCSAT OT KONMyecTBa Ha/ Het
NPOM3BEAEHHbIX KMNOBATT-4acoB.
AnekTpocTaHums He QYHKUMOHMpPYET 97 OHeN B
iy P il PyHKL py A [a / Her
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OHEPI'A BETPA: OLLEHKA OTBETA HA BONPOC 1
LENb BOMPOCA:

Onucanue: lNpoaHanuanpoBaTb MHpOPMaLMIO O NPUBEAEHHOW CUTyaLUN.
O6nacTtb MaTemaTM4eckoro cogepxaHus: IameHeHne n 3aBUCUMOCTU
KoHTekcT: Hay4Hbin

MNosHaBaTenbHas geAaTenbHoCTb: MHTeprnpeTuposaTh

Omeem npuHumaemcsi NOJIHOCMbIO

Kog 1: YeTbipe BepHbIX oTBETa B cneaytoilem nopgaake: a, Het, Oa, Her.
Omeem He npuHumMaemcs

Kog 0: pyrue oTBeTHI.

Kog 9: OTBeT OTCyTCTBYET.

Bonpoc 2: S3HEPI'UA BETPA

B 3egrayHe xoTAT onpeaenuTb 3aTpaThl U NPUObLINb, KOTOPbLIE NMPUHECET CTPOUTENLCTBO BETPSHOW
3MEeKTPOCTaHLMMN.

Map 3enrayHa npeanoxun cnegyoLlyto dopMyIny ans onpegeneHns uHaHCcoBoW Npuodbinu (@
3e[), KOTOPYHO MOXHO MOMY4YUTb B TEYEHME HECKOMBKNX NeET (&), eCriv OHU NOCTPoAT mogens E-82.

® =400 000 x e—3 200 000
{ J | J
Y [

MpuBeink o 3artpatbl Ha
roAoBoro CTPOUTENBLCTBO
MPONSBOACTBA  5pektpocTaHLmMM
3neKkTpuyecTea

OcHoBblIBasicb Ha hopmyne Mapa, onpeaenuTe MMHMMarnbHoe KOnmM4ecTBo fneT
(bYHKLIMOHMPOBAHMS CTaAHLMW, KOTOPOE NMOKPOET 3aTpaThbl Ha ee CTPOUTENbLCTBO.

A. 6 ner.

B. 8 ner.

C. 10 ner.

D. 12 ner.

OHEPI'A BETPA: OLLEHKA OTBETA HA BONPOC 2
LIEJNTb BOIMPOCA:

OnuncaHue: MNMoHATE U pelwnTb NpUBESEHHOE YpaBHEHUE B KOHTEKCTE.
O6nactb MaTemaTU4eCcKoro cogepxaHus: IameHeHne n 3aBUCMMOCTU
KoHTekcT: Hay4uHbIn

Mo3HaBaTenbHasa oeAaTenbHOCTb: NpUMeHATL

Omeem npuHuUMaemcsi NoJIHOCMbIO
Kopg 1: B. 8 ner.

Omeem He npuHumaemecs
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Kog 0: [pyrue oTBeTHI.

Kog 9: OTBeT oTCYTCTBYET.

Bonpoc 3: 3HEPITA BETPA

B 3eatayHe pelwmnu noCcTpouTb HECKOIBKO 3reKTpocTaHuun mogenu E-82 Ha kBagpaTHOM none
(anmHa = wupuHa = 500 m).

B cooTBeTCTBMM CO CTPOUTENBHBIMY HOPMaMU MUHMMArbHOE PaCCTOSAHUSAMM MEXAY OCHOBaAHUAMMU
OBYX 9NEeKTPOCTaHLMA AaHHOM MOAENN A0STKHO

PaBHATLCS NATU ANMHAM flonacTu. 250 M

L & ¢
Map ropoaa Npeanoxun cnocob pacrnonoxeHms | ; !
3NEKTPOCTaHLMI, N306paXeHHbI Ha PUCYHKe cripaBa. § i

250m | f------ Q- baeennens -

O6bsAcHUTE, NodYeMy NpeanoXeHHbIn MapoM cnocob He § : §
COOTBETCTBYET CTPOUTENbHLIM HOpMam. MoateepanTe ) S PO P )
CBOW OTBET BblYNCIEHUSIMW. | 5 i
.................................................................................... .‘

[ ® ®

® = BeTpAHas aneKTpocTaHuma

I'Ipwnneanwe: PWUCYHOK BbIMNOINTHEH HE B maciutabe

OHEPI'A BETPA: OLUEHKA OTBETA HA BOINPOC 3
LENb BOIMPOCA:

Onucanue: Vicnonb3oBaTb Teopemy lNudparopa.

O6nactb MaTemaTu4eckoro cogepxxanusi: lNpoctpaHcTBO M opma
KoHTekcT: Hay4Hbin

Mo3HaBaTenbHas geaTenbHoCTb: MNpuMeHaTb

Omeem fnpuHumaemcsi NOJiIHOCMbHO

Kog 1: OTBeTbI, KOTOPbIE BEPHO M JOCTYNHO 4EMOHCTPUPYIOT C UCNONb30BaAHMEM MaTEMATUYECKNX
BblYMCNEHNI, YTO 0BsiI3aTenbHOE MUHUMAarbHOE paccTosHue B 5 nonacten (1.e. 200 M) He
ObII10 COBMIOAEHO MEXaOy BCEMM SNEKTPOCTAHUMAMU. PUCYHOK HE AOMKEH 06a3aTenbHO
NpUCYTCTBOBATb, Kak U OTAEeNbHOE NpeanoXeHne, Coagepxallee OTBeT.
e BeTpsHble anekTpocTaHUMU He MOTYT BbITb PacnonoXeHbl TakuM 06pas3oM, NMOTOMY YTO
paccTosiHMe MeXAy HUMW MHOrAA COCTaBnsAeT ToNbko V1252 + 1252 = 177 m.

Omeem He npuHumMaemcsi
Kog O: [pyrue oteeTbl.

Kog 9: OTBeT oTCyTCTBYET.
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Bonpoc 4: QHEPI'MA BETPA

C kakow MakcMmarnbHON CKOPOCTbIO MOTYT ABUraTbCs NONACTN BETPSHON ANeKTPOCTaHUmMm?
OnnwmnTe cBOM BbIMMCNEHUA N NPUBEANTE OTBET B KMNTOMETpax B Yac (km/4). Micnonbayinte
nHdopmaumo o mogenu E-82.

MakcManbHasA CKOPOCTD: ..cuveeiriineeiieieaenens, KM/Y.
QHEPI'A BETPA: OLEHKA OTBETA HA BOIMNPOC 4
LIENb BOMNMPOCA:

Onucaxue: Micnonb3oBaTe MHOrOCTyneH4yaToe MoaenvMpoBaHue Ans peleHns 3agaym B
AVNHaMU4YHOM KOHTEKCTe.

O6nacTtb MaTemaTM4eckoro cogepxaHus: IameHeHve n 3aBUCUMOCTHU

KoHTekcT: Hay4yHbin

MNosHaBaTenbHas geaTenbHocTb: [puMeHATb

Omeem fnpuHumaemcsi NOJiIHOCMbHO

Kop 2: BepHbii pe3ynbTar, BbiPpa)KEHHbIN B KM/Y 1 BbIYUCITEHHbIN B MPOLIECCE BEPHOIO, NMOJTHOTO U
AOCTYNHOro nogcyeta. PUCYHOK He JofmkeH 0653aTenbHO NPUCYTCTBOBATbL, Kak U
oTAernbHOe NpeanoXxeHne, cogepxaliee oTeeT.

e MakcumanbHas ckopocTb cocTaBnseT 20 060poTOB B MUHYTY; paccToaHne obopoTa cocTaBnseT
2 x1 x40 m = 250 m. Takum o6pasom, 20 x 250 = 5000 m/muH =~ 83 m/c = 300 Km/u.

Omeem npuHumaemcsi 4aCmu4Ho

Kog 1: BepHbli pesynbTar, Bblpa)keHHbIn HE B KM/4, HO BbIMMCNEHHBIN B NPOLIECCe BEPHOTO,
MOSIHOIO U JOCTYNHOro noacyeta. PUCYHOK He AomkeH ob6s3aTenbHO NPUCYTCTBOBATb, Kak U
oTAenbHOe NpeanoXxeHne, cogepxallee oTeeT.

¢ MakcumanbHasa ckopocTb cocTaBnsieT 20 060poTOB B MUHYTY; paccTosiHue o6opoTa cocTaBnsieT
2xm x40 m = 250 m. Takum o6pasom, 20 x 250 ~ 5000 m/muH ~ 83 m/c.

Omeem He npuHumMaemcsi
Koa 0: [pyrue oTBeTHI.

Kog 9: OTBeT oTCYTCTBYET.
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KOJIECO OBO3PEHUA

OrpomMHoe koneco 0603peHust, N306pakeHHOE Ha PUCYHKaxX HMKe, HaxoauTcsa Ha Gepery peku.

150Mm

s

3

-
At

e MR

O, %
s A =
2

lNocago4Has nnatdopma

10m

Pycno peku

BHewHnn gnameTp koneca o603peHus coctaensieT 140 MeTpoB, €ro BbicLlasd To4Ka HAXOANTCS Ha

BbicoTe 150 MeTpoB Haf pycnom pekun. Koneco BpallaeTcda B HanpasfieHUn, NokasaHHOM
cTpenkamu.

Bonpoc 1: KOJIECO OBO3PEHUA

BykBa M Ha yepTexe o603Ha4aeT LEeHTp Koneca.

Ha kakoM paccTtosiHum oT pycna peku HaxoguTcsa Touka M? OTeeT gante B meTpax.
OTBET: it M

KOJNECO OBO3PEHUA: OLUEHKA OTBETA HA BOINPOC 1

LIEJNTb BOIMPOCA:

OnucaHue: Bbluncnutb pacctosiHve, MCnosb3ys MHopMaLIMio, NMPeACTaBIIEHHYHO Ha
PUCYHKe.

O6nactb MaTemaTu4eckoro cogepxanusi: lNpoctpaHcTBo 1 dopma
KoHTekcT: OOLLEeCTBEHHbIN

lMo3HaBaTenbHaa oeaTenbHOCTb: NpUMeHATL
Omeem npuHuUmMaemcsi MNoJIHOCMbIO
Kog 1: 80
Omeem He npuHumMaemcs
Kog O: [pyrue oteeTbl.

Kog 9: OTtBeT oTCyTCTBYET.
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Bonpoc 2: KOJIECO OBO3PEHUA

Koneco 0603peHuns BpaLLaeTcsi ¢ MOCTOSAHHOW CKOpOCTbi0. OHO coBepLuaeT OAMH MOSHbIN 060poT
3a 40 MUHYT.

EBreHun cagutcsa B kabuHKy koneca Ha nocago4yHon nnatdopme B Touke P.

ne 6ynet HaxoanTbca EBreHmn yepes yac?

A.
B.
C.
D.

B Touke R
Mexgy Toukamm R S
B Touke S

Mexgy Toukamu S n P

KOJIECO OBO3PEHUA: OLUEHKA OTBETA HA BOIPOC 2
LENb BOIMPOCA:

Onuncanue: Onpenenntb MECTOMNOJSIOXEHME C yYETOM BpaLLEHNs] OObEKTa U YKa3aHHOTO
OTpe3Ka BPEMEHW.

O6nactb MaTemaTnieckoro cogepxxanus: lNpoctpaHcTBO M hopma

KoHTekcT: OOLLEeCTBEHHbIN

MosHaBaTenbHas geaTenbHocTb: PopMynmMpoBaThb

Omeem fnpuHumaemcsi NOJIHOCMbHO

Kog 1: C. B Touke S

Omeem He npuHuMaemcsi

Kog O: [ipyrue oteeTbl.

Kog 9: OTBeT oTCyTCTBYET.
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KOHCTPYKLMUA N3 UTPAJIbHbIX KOCTEN

Ha doTorpadum, npuBeaeHHON HXeE, N306pakeHa KOHCTPYKUNA U3 7 OOUHAKOBbIX UrparbHbIX
KOCTEeN, rpaHn KOTOpbIX NMPOHYyMepoBaHbl oT 1 0 6.

ﬂ Bug ceepxy

Ecnn cMmoTpeTb Ha KOHCTPYKLUUIO CBEPXY, OyAyT BUOHbLI TONBLKO 5 KOCTEN.
Bonpoc 1: KOHCTPYKUMUA U3 UTPANbHbIX KOCTEN

Moacuntante o6Lu,ee KONMmM4ecTBO TOYEK Ha rpaHAx KOCTewn, KOTOpPbl€ MOXHO yBUOETb, €Clin
NOCMOTPETb HA KOHCTPYKLNIO CBEPXY.

Konn4ecTBO BUOANMDBIX TOUEK: ..........cvveniniinenannnee.
KOHCTPYKUMUSA U3 UTPAJIbHbIX KOCTEW: OLIEHKA OTBETA HA BOINPOC 1
LENb BOIMPOCA:

OnucaHue: HTepnpeTMpoBaTb HEO6X0O4MMYIO NEpPCneKkTUBY No dhoTorpacdmm TpexMepHoOn
KOHCTPYKLMMW.

O6nactb MaTemaTu4eckoro cogepxaHusi: lNpoctpaHcTBo 1 hopma

KoHTekcT: JInyHbIn

lMo3HaBaTenbHas geaTenbHOCTb: VIHTepnpeTnpoBaTth

Omeem npuHumaemcsi NOJIHOCMbIO
Kop 2: 17

Omeem npuHuMaemcsi 4aCmu4YyHo
Kog 1: 16

Omeem He npuHuUmMaemcs

Kog O: [ipyrue otseTsl.

Kog 9: OTBeT oTCyTCTBYET.
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XWUJbE OANA OTAObIXA

KpVICTI/IHa Halwlla B MHTepHeTe Xulbe Oa5n4d oTAblXa, BbICTaBlIEHHOE Ha npoaaxy. OHa xou4eT
KynnTb AaHHOE XUlbe, YTOOLI coaBaTb €ero oTabiXakoLWwnMm.

KonnyectBo KOMHaT:

1 X rocTMHasa u ctonoBas

ropofa:

1 X cnanbHs

1 X BaHHas
MNnowaap: 60 kBagpaTHbIX METPOB (M2)
MNapkoBka: eCTb
Bpems fo ueHTpa 10 MUHYT

PaccrtosiHne go nnsaxa:

350 meTpoB No npsiMomn

CpegHee Bpems

nocnegnue 10 net:

npebbiBaHMs roCcTen 3a

315 pHen B rog

Llena: 200 000 3en

Bonpoc 1: XUJIbE OJ1A OTAbIXA

Ons onpepeneHnda CTOMMOCTUN XUinbs KpI/ICTVIHa pewmnna 3aka3aTb 3KCNepTHYH OLEHKY. 3KCI'IepT
ncnosnb3yeT crnepyrwmne Kputepun gna onpegefnieHnsa CTOMMOCTU XUib4:

LieHa 3a m? BasoBas 2500 3ep 3a
ueHa: m?

Kputepun Bpewmsa go Bonbwe 15 5-15 MeHee 5

AOMOJIHUTENBLHO | LiIeHTpa MUHYT: +0 MUHYT: MUHYT:

M CTOMMOCTH ropopaa: 3eq +10 000 3eg | +20 000 3en
PacctosaHune | Bonblue 2 1-2Km: 0,5-1km: Menee 0,5
OO0 nnsxa km: +0 3eq +5000 3en +10 000 3eg | km: +15 000
(no npsimown): 3eq
NMapkoBkKa: Het: +0 3egq | EcTb:

+35 000 3epn

Ecnu ctoMmocTb, onpeaeneHHas 3KkCnepToM, Bbillie, YeM LieHa NpoaaBLua, To npeasoxeHue
cyMTaeTcs 0YeHb BbiroAHbIM Ans KpucTuHbl.

Ncxoas u3 kputepueB akcnepTa, NPOAEeMOHCTPUPYITE, YTO NpeasiokeHne SBNSeTcs OYeHb

BbIrOAHbIM.




XUINbE ANnA OTAbIXA: OLLEHKA OTBETA HA BOIPOC 1
LIENb BOMNPOCA:

OnuncaHue: OueHUTb onpeferneHHbIe KpUTepun ¢ y4eToM LieHbl 3a 0M A5 OTAbIXa.
O6nactb MaTemaTn4eckoro cogepxxanus: Konnyectso

KoHTekcT: O0LLecTBEHHbIN

lMo3HaBaTenbHaa oeaTenbHOCTb: [pUMEHATL

Omeem npuHumaemcsi NoJIHOCMbIO

Kog 1: OTBeT, KOTOPbIA AEMOHCTPUPYET, YTO, COrNACHO KPUTEPUSIM SKCNepTa, CTOMMOCTb XUIbs
coctasnseT 210 000 3en, yto npesbiwaeT LeHy npogasua (200 000 3en), noaTomy
npeanoxeHne sBRseTcs OYeHb BbirogHbiM. [Cmoumocms akcriepma (210 000 3e0) dormkHa
6bImb 518HO yrioMsiHyma, a ueHa rpodasuya Moxem yrnoMuHameCs Kak 8HO, mak u
HesigHO.]

e CTOMMOCTb, BblUMCIEHHas akcrepTom, coctaensieT 210 000 3en. 3to 6onblue, YeM LieHa,
yKasaHHas npoAaBLoM, NO3TOMY 3TO BbIFOAHOE MpearoXeHme.

e 210 000 3en 6onblue, YeM LieHa NnpoaasLa.
Omeem He npuHuMaemcsi
Kog 0: dpyrue oTBeTHI.

Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 2: XXKUJIbE ONA OTAbIXA
CpeaHee Bpems npebbiBaHMs rocTen B Xxunbe 3a nocnegnue 10 net coctaBnsaeT 315 gHen B roa,.

Onpegenute, MOXHO N U3 gaHHOW MHdopMaunMn caenath cneytowme BoiBogbl. O6BeaguTe «da»
unu «HeTt» onga Kaxgoro yTBepXaeHus.

MoxHo nu ero caenatb, UCXoAA U3

BbiBO .
A BbILLEN3NO0XEeHHON nHchopmaumun?

MOXHO C yBEPEHHOCTbIO CKkasaTb, YTO B JAHHOM XWibe
Ansa oTAbixa B TedeHne nmeHHo 315 gHen B xoTs bbl Ja/ Het
ogHoMm rogy 13 10 nocnegHnx neT HaxoauUCb rocTy.

TeopeTnyeckn MOXHO ckasaTb, UTO 3a nocneaHune 10
NeT B XUNbe Kaxabll rog Ha NpoTsXeHun bornee yem Ha/ Het
315 gHen HaxoaMNUcb rocTu.

TeopeTnyeckn MOXHO ckasaTb, YTO B 1 rog un3

nocnegHunx 10 neT Xxunbe BooOLLEe He NCMONb30BaNoCh Ha/ Het
rOCTAMM.
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HonyuweHue: B roay 365 aHen.
XUNBbE ONA OTAbIXA: OLLEHKA OTBETA HA BOMNPOC 2
LIENb BOMNPOCA:

OnucaHue: MIHTepnpeTMpoBaTb 3Ha4YeHne cpeaHen BeNUYnHbI.

O6nactb MaTemaTU4eCcKoro cogepxaHusi: HeonpeaeneHHOCTb U AaHHbIe
KoHTekcT: ObLlecTBEHHbIN

lMo3HaBaTenbHasn gesaTenbHOCTb: MIHTepnpeTMpoBaTb

Omeem npuHumaemcsi NOJIHOCMbIO

Kog 1: Tpu npaBunbHbIX OTBETA B criegytowem nopsigke: Het, Het, [a.
Omeem He npuHuUMaemcs

Kog O: [ipyrue otseTsbl.

Kog 9: OTBeT OTCyTCTBYET.
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MPOKAT DVD-ANCKOB

AHa paboTaeT B MarasuHe, KOTOpbI 3aHMMaeTcs npokatom DVD-
ONCKOB N KOMMbIOTEPHbIX Urp.

E>xerogHblii B3HOC 3a aOOHEMEHT B JaHHOM MarasuHe cocTtaBnsieT
10 3egq.

[ns Tex, y koro ectb abOHEMEHT B fJaHHOM MarasuHe, LieHa Ha
apeHgy DVD-guckoB Hke, YeM ans Tex, y Koro Het aboHemMeHTa,
YTO OTpaXXeHOo B crneaytoLlen Tabnuue.

LleHa Ha apeHay oaHOro LleHa Ha apeHay ogHoro
DVD-gucka ansa KnveHToB DVD-gucka ona KnMeHToB C
6e3 aboHeMeHTa aboHeMeHTOM
3,20 3ena 2,50 3epa

Bonpoc 1: MPOKAT DVD-OUCKOB
Y Eropa 6bin aboHeMEHT MarasvHa B NPOLUSIOM rogy.
B npownom rogy oH notpatun 52,50 3ega, Bkniovasi B3HOC 3a aDOHEMEHT.

Ckonbko aeHer notpatun 6bl Erop, ecnu bl y Hero He 6110 aboHeMeHTa, HO OH apeHaoBan Obl
Takoe xe konnyectso DVD-guckos?

CYMMA: ..o 3eq
NMPOKAT DVD-AUCKOB: OLLEHKA OTBETA HA BOIPOC 1
LENb BOMNPOCA:

OnucaHnue: BbluncnuTb 1 CpaBHUTL Yncna B ObITOBON CUTyaLun.
O6nactb maTemaTu4eckoro cogepxaHusi: Konnyectso
KoHTekcT: JInyHbIn

Mo3HaBaTenbHas geaTenbHocTb: MNpumMeHaTb

Omeem npuHumMaemcsi NOJIHOCMbIO
Kog 1: 54,40

Omeem He npuHUmMaemcsi

Kog 0: dpyrue oTBeTHI.

Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 2: MPOKAT DVD-ANCKOB

Kakoe MvHumanbHoe konuyectso DVD-guckoB HyXXHO apeHaoBaTh, YTObbl NOKPbITL CTOMMOCTb
aboHemeHTa? NoaTBEPANTE CBOWM OTBET BLIYUCIIEHUSIMM.



KonunuyectBo DVD-AUCKOB: ........ccevvviiieiiiann
NMPOKAT DVD-OUCKOB: OLEHKA OTBETA HA BOINPOC 2
LIENb BOMNPOCA:

Onuncanue: BblumcnuTb 1 cpaBHUTL Yncia B ObITOBOW CUTyaLnN.
O6nactb maTemaTu4eckoro cogepxanusi: Konnyecrtso
KoHTekcT: JInyHbIn

MosHaBaTenbHas geaTensHocTb: PopMynmMpoBaThb

Omeem npuHumaemcsi NOJiIHOCMbHO

Kog 21: 15. [Anzebpaudeckoe peweHue ¢ 8epHbIM 0O6bsICHEHUEM.]
e 3,20x=2,50x +10
0,70x =10
x=10/0,70 = 14,2
OTBeT: 15 guckos
e 3,20x > 2,50x + 10 [Takue xe waeu, mornbKo 8 8Uude HepaseHcmaa.]

Koa 22: 15. [Apucphmemuyeckoe peuieHue ¢ 8epHbIM 06bSICHEHUEM. ]

e KnuneHT ¢ aboHemeHToM akoHoMMT 0,70 3eaa ¢ kaxgoro DVD. Tak Kak ueHa 3a aboHeMeHT
coctaBnsieT 10 3ea, HY)KHO COKOHOMUTb AaHHYK CYMMY, YTOObI NOKPbITL 3aTpaTtbl. 10/ 0,7 =
14,2. Ntoro 15 gunckos.

Kog 23: 15. [[IpasurnbHoe peweHue ¢ nomowbro Memooda ripob u owubokK: y4eHUK rnpukudbieaem

Kosmu4ecmeo GUCKO8, 8bIHUCIISIEM CMOUMOCMb Orisl KIUEeHmMo8 ¢ aboHeMeHmMomMm u 6e3

Hezao U npuxodum makum obpas3om K eepHoMy Konudecmay (15), 3a komopoe KnueHm ¢

aboHemeHMOM rnamum MeHbWe, Yem KrueHm 6e3 Hezo.]

e 10 anckoe = 32 3ea ans knveHToB 6e3 aboHemeHTa n 25 3eq + 10 3ea = 35 3ea AN KNMEHTOB
¢ aboHemeHTOM. [onpobyem B3siTb YMco nobonblue. ApeHaa 15 guckoB cTouT 54 3en ons
kKnueHToB 6e3 aboHemeHTa 1 37,50 + 10 = 47,50 3ega onst KNMEHTOB C aDOHEMEHTOM.
Monpobyem B3ATb UNCNO MeHbLUE, YeM 15. ApeHaa 14 auckos ctouTt 44,80 3ega 4ns KNTMEHTOB
06e3 aboHemeHTa 1 35 + 10 = 45 3en ona knueHToB ¢ aboHemeHToM. OTBeT: 15 ANCKOB.

Kog 24: 15. [C dpyaum eepHbIiM 06bsICHEHUEM. ]
Omeem npuHumMaemcsi Yacmu4yHo
Kog 11: 15. [O6bscHeHue urnu ebiqucrieHue omcymcemayem.]

Koa 12: BepHble BbIYUCIIEHNA C HEBEPHbBIM OKPYrNEHNEM.
o 14
e 142
e 143
e 1428 ...

Omeem He npuHuUMaemcs
Kog 00: pyrve oTBeThbl.

Kog 99: OTBeT oTcyTCTBYET.
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KABEJIbHOE TEJNNIEBUOEHUE

Tabnuua, npeacTtaBneHHas HUXe, COAepPXKUT MHpopMaLMio O
Hanu4nn TeNeBN30POB B CEMbSIX NSATU CTPaH. Takke B AaHHON
Tabnvue npeacTaBneHbl NPOLEHTHbIE 0NN CEMEN, Y KOTOPbIX
€CTb TeneBun3op, 1 KOTopble NoAKMYeHbl K kabernbHoMy

TeneBUOEHUIO.
MpoueHTHasa gona cemen,
MpoueHTHas gons KOTOpble NOAKMIOYEHbI K
KonuyectBo cemen, B | CEMEN, B KOTOPbIX €CTb KabenbHoOMy
CtpaHa KOTOpPbIX eCTb TeneBu3opsbl, Mo TeneBUAEHUIO, Mo
TeneBU3opbI CpaBHEHMIO CO BCEMM CpaBHEHMIO CO BCEMM
ceMbAMM CEMbSIMU, B KOTOPLIX €CTb
TeneBn3opsbl
AnoHusa 48 MUNMMOHOB 99,8% 51,4%
dpaHums 24,5 mmnnnoHa 97% 15,4%
Benbrus 4.4 mmnnuoHa 99% 91,7%
LLBenuapus 2,8 MunnuoHa 85,8% 98%
Hopserus 2 MUININOHA 97.,2% 42.7%

Nctounukm: ITU, World Telecommunication Indicators 2004/2005
ITU, World Telecommunication/ICT Development Report 2006

Bonpoc 1: KABEJIbHOE TENEBUAEHUE
B Tabnuue ykasaHo, 4to B LLBenuapum y 85,8% cemen ectb TENEBM3OPHI.

Ncxoas ns nHdopmauumn, npuBeaeHHon B Tabnuue, onpegenvrte NpMMeEpPHOe KONMYECTBO CEMEN B
Lsenuapun.

A. 2,4 mmnnuoHa
B. 2,9 munnuoHa
C. 3,3 munnuona
D. 3,8 munnuoHa
KABEJNNIbHOE TENEBUAEHUE: OLLIEHKA OTBETA HA BONPOC 1
LIEJNTb BOIMPOCA:

Onuncanue: MNMpuMeHnTb NPONOPLMIO, OCHOBBLIBASICH HAa rpynne SaHHbIX.
O6nacTtb MaTeMaTU4eCcKoro cogepxaHusi: HeonpeneneHHoCTb U faHHble
KoHTekcT: ObLecTBEHHbIN

lMo3HaBaTenbHasa geaTenbHOCTb: VIHTepnpeTnpoBaTth

Omeem npuHuUMaemcsi NoJIHOCMbIO
Kopg 1: C. 3,3 munnuoHa.

Omeem He npuHumaemecs
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Kog 0: [pyrue oTBeTHI.

Kog 9: OTBeT oTCYTCTBYET.

Bonpoc 2: KABEJIbHOE TENEBUOEHUE
Kupunn nsy4daet nHgpopmauuio o PpaHumm n Hopeeruu, npeacrasneHHyo B Tabnuue.

Kunpunn roBoput: «Tak kak NpoLeHTHasi 4ONs ceMen, Y KOTOPbIX eCTb TENEBU30pPbl, MPaKTUYECKN
oavHakoBa gnst obenx ctpaH, B Hopsernm 6onblue cemein, NogKNIYEHHbIX K kKabernbHoOMY
TeneBUOEHUIO»

Ob6bsicHUTE, NOYEMY 3TO YTBEPXKOEHNE HEBEPHO.
KABEJNNIbHOE TENEBUAEHUE: OLLEHKA OTBETA HA BOINPOC 2
LIEJTb BOTIMPOCA:

Onucanue: MNoHATE NPONopLNI0, OCHOBLIBAsICb HA MHAYOPMaUNN, NpeAcTaBNeHHON B
Tabnuue.

O6nacTb MaTemaTU4eCcKoro coagepxaHusi: HeonpeaeneHHOCTb U AaHHbIE

KoHTekcT: ObLlecTBEHHbIN

lMo3HaBaTenbHasa AeaTenbHOCTb: VIHTepnpeTnpoBaTth

Omeem npuHumaemcsi NoJIHOCMbHO

Kog 11: OTBeT, B KOTOPOM CKa3aHo, 4To Knpunn gomkeH Obiil NpUHATL BO BHUMaHME KONMYECTBO
cemeln ¢ TeneBnsopamm B obeunx ctpaHax. [Crio8o «cemMbsiy Moxem 6bimb 3aMEeHEHO
C/1080M «HacesieHue». |

e OH Henpag, noTomy 4To BO ®paHumn cemen, obnagaroLmx Tenesmnsopamm, Ha 22 MUNIMoHa
GonbLlie, yem B Hopeerum.

e [loTOMY YTO YMCrEHHOCTb HaceneHns ®paHumm npumepHo B 10 pa3 6onblue YNCNEHHOCTH
HaceneHusa Hopseruw.

e Tak kak Bo ®paHumu 6onblie niogden, KONMYecTso Nioael, UMerLLUX TeneBn3op Toxe Gonblie,
NO3TOMY U KONNYECTBO cemeli ¢ kabernbHbIM TeneBuaeHnem Toxe Gonblue.

Kog 12: OTBeT, OCHOBaHHbLIN Ha BbIYMCIIEHUN KONNMYECTBA CEMEN, MOAKMIOYEHHbIX K KabenbHOMY
TeneBngeHunto, B 06enx ctpaHax.

e [loTtomy uto Bo ®paHumm 24,5 x 0,154 ~ 3,7 MuUnNnmoHa cemen, NOAKMIOYEHHbIX K kKabernbHOMY
TeneBugeHuto, a B Hopeeruu 2 x 0,427 ~ 0,8 munnuoHa takux cemen. Bo ®paHumm 6onbLue
none3oBarenen kabenbHOro TenesnaeHus.

Omeem He npuHumMaemcsi
Kog 00: dpyrue oTBeTHI.

Kog 99: OTBeT oTCyTCTBYET.
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NMPOOAXA FA3ET

B 3egnaHamu ecTb 2 raseThbl, KOTOpbIe XOTAT HaHATL NpoaaBLoB. O6bABNEHUs, NpeacTaBeHHble
HWXXe, cogepxaT MHdopMaLumio o 3apaboTHOW NnaTe, KOTopas NpeanaraeTcs NpoaasLaMm.

i

3E[INTAHLCKASI NMPAB/LA 3ENTAHONST CEFOHS
HYXXHbl OEHLIN? I XOPOLLIO OMNAYNBAEMAS I
PABOTA, KOTOPAS HE
3AHUMAET MHOIO I
NPOOABAWTE HALLY FA3ETY BPEMEHMW!

MponasawnTte rasety I
«3ednaHousi ce2o0HsI» U I

Mbi 3annatum Bam 0,20 3ena 3a
Kaxayto n3 240 raset, KoTopble
Bbl NpogaauTe 3a Hedento, a
Takke 0,40 3ega 3a kaxayto
OOMNOJTHUTENBHYIO raseTy,
KOTOpYIO Bbl NpogaguTe.

3apabatbiBanTe 60 3en B
Henen, a Takke
pononHutensHble 0,05 3ega 3a
KaXkOQyto NpoAaHHyIo raserty.

S — |
Bonpoc 1: MPOOAXA FA3ET

B cpeaHem ®epnop npoaaet 350 konun raseTtbl «3ednaHOckast npasda» B Heaeno.
Ckonbko B cpegHem 3apabatbiBaeT ®egop Kaxayo Hegeno?

(0 1:15] HE 3e[.

NPOOAXA FA3ET: OLLEHKA OTBETA HA BOMNPOC 1

LLIENTb BOIMPOCA:

Onuncanue: Onpegenntb HEOBXOOUMYIO MHAPOPMALMIO AS1S BbIMUCIIEHUSA CYMMBbI.
O6nacte MaTemaTU4eCKOro cogepxaHus: MameHeHme 1 3aBUCMMOCTH
KoHTekcT: MNpodheccmnoHanbHbIN

lMo3HaBaTenbHasa geaTenbHOCTb: PopmynupoBaTb

Omeem npuHuMaemcsi NoJIHOCMbHO
Koa 1: 92 nnn 92,00.

Omeem He npuHuUMaemcs

Koa 0: [pyrue oTBeTHI.

Kog 9: OTBeT oTCyTCTBYET.

Bonpoc 2: MPOOAXA FA3ET

KpuctuHa npogaet rasety «3ednaHOusi ce2o0Hs». 3a ogHy Heaento paboTbl OHa nonyyuna 74
3e[.

CkonbKo raseT oHa npogana 3a 3Ty Heaeno?
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KonmnuecTBo NPOAaHHbIX Fa3€T: .......cvveninenanennanen.
NPOOAXA FA3ET: OLUEHKA OTBETA HA BOMNPOC 2
LIESTb BOIMPOCA:

Onucanuve: Onpegenntb HEOBGXOAUMYHO MHPOPMALMIO ANSA BbIYMCIIEHUS KONMYeCcTBa.
O6nacTtb MaTeMaTU4ECKOro coaepXaHus: MIameHeHne n 3aBUCMMOCTH

KoHTekcT: MNpodheccrnoHanbHbIN

lMosHaBaTenbHasa geaTenbHOCTL: PopMynupoBaTb

Omeem npuHumaemcsi NoJIHOCMbIO
Kopa 1: 280.

Omeem He npuHuUmMaemcs

Kog 0: dpyrue oTBeTHI.

Kog 9: OTBeT OTCyTCTBYET.

Bonpoc 3: MPOOAXA NA3ET

Anekcen xo4eT paboTaTtb NpoAaBLOM ra3et. EMy Hy>xHO BbIOpaTh Mexay ABYMsi ra3eTamu:
«3ednaHdckas npasda» n «3ednaHOusi Ce2o0HsI».

Kakol 13 npeanoXeHHbIx rpadmKoB nyylle BCero oTpaxaeTt 3apaboTHyo nnaty, NpeasioKeHHyo
aBymsi razetamn? O6eegute A, B, C nnn D.

A B

1 3ednaHdus ce2odHA .

|
.

.* ’ 3ednaHdckan npaeda .’ 3ednandckas npasda

Konu4ecTBo npoAaHHbIX raset Konnuecteo npoAaHHLIX raset

HenenbHeIn goxopg (3eq)
LY
HepensHeIl goxopg (2e4)

Cc D

P
L4
’

3ednaHiust ceco0Ha  »°
F

|
1}

|
A3

-

. 3ednaHdckas npaeda

HemenbHbIW goxon (3eq)
A Y
4_._——
s
-
-
-
‘ﬁ
HepenuHbIi noxon (3eq)
4_.——
-
“
»
A

. 3ednandckas npasda

Konu4ecTtBo NPOoAaHHLIX raseTr Konu4ectBo NPOAAaHHLIX raser
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NPOOAXA FA3ET: OLUEHKA OTBETA HA BOMNPOC 3
LENb BOMPOCA:

Onucanue: OnpegennTb NpaBuUiibHble MaTeMaTUyeckue Moaesiv, OCHOBLIBasiCb Ha ABYX
NNHENHBIX 3aBUCUMOCTSX, NpeacTaBreHHbIX rpadouyecku.

O6nacTtb MaTeMaTU4ECKOro coaepXxaHus: MIameHeHne n 3aBUCMMOCTH

KoHTekcT: MNpodheccrnoHanbHbIN

lMo3HaBaTenbHas geaTenbHOCTb: VIHTepnpeTMpoBaTth

Omeem npuHuMaemcsi NoJIHOCMbIO
Kog 1: Mpacouk C.

Omeem He npuHuUmMaemcs

Kog 0: pyrue oTBeTHI.

Kog 9: OTBeT oTCyTCTBYET.
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YACTb 2: CNELUNDPUKALUNA UCCNEOOBAHUA
MATEMATUYECKOU FPAMOTHOCTMU

Introduction

1. The assessment of mathematics has particular significance for PISA 2021, as mathematics is
again the major domain assessed. Although mathematics was assessed by PISA in 2000, 2003,
2006, 2009, 2012, 2015 and 2018, the domain was the main area of focus only in 2003 and 2012.

2. The return of mathematics as the major domain in PISA 2021 provides both the opportunity to
continue to make comparisons in student performance over time, and to re-examine what should
be assessed in light of changes that have occurred in the world, the field and in instructional
policies and practices.

3. Each country has a vision of mathematical competence and organises their schooling to achieve
it as an expected outcome. Mathematical competence historically encompassed performing basic
arithmetic skills or operations, including adding, subtracting, multiplying, and dividing whole
numbers, decimals, and fractions; computing percentages; and computing the area and volume of
simple geometric shapes. In recent times, the digitisation of many aspects of life, the ubiquity of
data for making personal decisions involving initially education and career planning, and, later in
life, health and investments, as well as major societal challenges to address areas such as climate
change, governmental debt, population growth, spread of pandemic diseases and the globalising
economy, have reshaped what it means to be mathematically competent and to be well equipped
to participate as a thoughtful, engaged, and reflective citizen in the 21st century.

4. The critical issues listed above as well as others that are facing societies throughout the world
all have a quantitative component to them. Understanding them, as well as addressing them, at
least in part, requires being mathematically literate and thinking mathematically. Such
mathematical thinking in more and more complex contexts is not driven by the reproduction of the
basic computational procedures mentioned earlier, but rather by reasoning’ (both deductive and
inductive). The important role of reasoning needs greater emphasis in our understanding of what it
means for students to be mathematically literate. In addition to problem solving, this framework
argues that mathematical literacy in the 21st century includes mathematical reasoning and some
aspects of computational thinking.

5. Countries today face new opportunities and challenges in all areas of life, many of which stem
from the rapid deployment of computers and devices like robots, smartphones and networked
machines. For example, the vast majority of young adults and students who started university post
2015 have always considered phones to be mobile hand-held devices capable of sharing voice,
texts, and images and accessing the internet — capabilities seen as science fiction by many of their
parents and certainly by all of their grandparents (Beloit College, 2017y;). The recognition of the
growing contextual discontinuity between the last century and the future has prompted a
discussion around the development of 21st century skills in students (Ananiadou and Claro,
2009y; Fadel, Bialik and Trilling, 20155, National Research Council, 2012; Reimers and Chung,
20165)).

! Throughout this framework, references to mathematical reasoning assume both mathematical (deductive)
and statistical (inductive) type reasoning.

170



6. It is this discontinuity that also drives the need for education reform and the challenge of
achieving it. Periodically, educators, policy makers, and other stakeholders revisit public education
standards and policies. In the course of these deliberations new or revised responses to two
general questions are generated: 1) What do students need to learn, and 2) Which students need
to learn what? The most used argument in defence of mathematics education for all students is its
usefulness in various practical situations. However, this argument alone gets weaker with time — a
lot of simple activities have been automated. Not so long ago waiters in restaurants would multiply
and add on paper to calculate the price to be paid. Today they just press buttons on hand-held
devices. Not so long ago people used printed timetables to plan travel — it required a good
understanding of the time axis and inequalities as well as interpreting complex two-way tables.
Today we can just make a direct internet inquiry.

7. As to the question of “what to teach”, many restrictive understandings arise from the way
mathematics is conceived. Many people see mathematics as no more than a useful toolbox. A
clear trace of this approach can be found in the school curricula of many countries. These are
sometimes confined to a list of mathematics topics or procedures, with students asked to practice a
selected few, in predictable (often test) situations. This perspective on mathematics is far too
narrow for today’s world. It overlooks key features of mathematics that are growing in importance.
Notwithstanding the above remark, there are an increasing number of countries that emphasise
reasoning and the importance of relevant contexts in their curricula. Perhaps these countries cab
serve as helpful models to others.

8. Ultimately the answer to these questions is that every student should learn (and be given the
opportunity to learn) to think mathematically, using mathematical reasoning (both deductive and
inductive) in conjunction with a small set of fundamental mathematical concepts that support this
reasoning and which themselves are not necessarily taught explicitly but are made manifest and
reinforced throughout a student’s learning experiences. This equips students with a conceptual
framework through which to address the quantitative dimensions of life in the 21st century.

9. The PISA 2021 framework is designed to make the relevance of mathematics to 15-year-old
students clearer and more explicit, while ensuring that the items developed remain set in
meaningful and authentic contexts. The mathematical modelling cycle, used in earlier frameworks
(e.g. OECD (2004; 2013(7;)) to describe the stages individuals go through in solving
contextualised problems, remains a key feature of the PISA 2021 framework. It is used to help
define the mathematical processes in which students engage as they solve problems — processes
that together with mathematical reasoning (both deductive and inductive) will provide the primary
reporting dimensions.

10. For PISA 2021, computer-based assessment of mathematics (CBAM) will be the primary mode
of delivery for assessing mathematical literacy. However, paper-based assessment instruments will
be provided for countries choosing not to test their students by computer. The framework has been
updated to also reflect the change in delivery mode introduced in 2015, including a discussion of
the considerations that should inform the development of the CBAM items as this will be the first
major update to the mathematics framework since computer-based assessment was introduced in
PISA.

11. The development of the PISA 2021 framework takes into account the expectation of OECD that
there will be an increase in the participation in PISA of low- and middle-income countries. In
particular the PISA 2021 framework recognises the need to increase the resolution of the PISA
assessments at the lower end of the student performance distribution by drawing from the PISA for
Development (OECD, 2017g;) framework when developing the assessment; the need to expand
the performance scale at the lower end; the importance of capturing a wider range of social and
economic contexts; and the anticipation of incorporating an assessment of out-of-school 14- to 16-
year-olds.
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12. The increasing and evolving role of computers and computing tools in both day-to-day life and
in mathematical literacy problem solving contexts is reflected in the recognition in the PISA 2021
framework that students should possess and be able to demonstrate computational thinking skills
as they apply to mathematics as part of their problem-solving practice. Computational thinking
skills include pattern recognition, designing and using abstraction, pattern decomposition,
determining which (if any) computing tools could be employed in analysing or solving a problem,
and defining algorithms as part of a detailed solution. By foregrounding the importance of
computational thinking as it applies to mathematics, the framework anticipates a reflection by
participating countries on the role of computational thinking in mathematics curricula and

pedagogy.

13. The PISA 2021 mathematics framework is organised into three major sections. The first
section, ‘Definition of Mathematical Literacy’, explains the theoretical underpinnings of the PISA
mathematics assessment, including the formal definition of the mathematical literacy construct.
The second section, ‘Organisation of the Domain’, describes four aspects: a) mathematical
reasoning and the three mathematical processes (of the modelling/problem solving cycle); b) the
way mathematical content knowledge is organised in the PISA 2021 framework, and the content
knowledge that is relevant to an assessment of 15-year-old students; c) the relationship between
mathematical literacy and the so-called 27st Century skills; and d) the contexts in which students
will face mathematical challenges. The third section, ‘Assessing Mathematical Literacy’, outlines
structural issues about the assessment, including a test blueprint and other technical information.

14. For the sake of ensuring the preservation of trend, the majority of the items in the PISA 2021
will be items that have been used in previous PISA assessments. A large collection of release
items based on the previous framework can be found at http://www.oecd.org/pisa/test. Annex A
provides seven illustrative items that attempt to illustrate the most important new elements of the
2021 framework.

15. The 2021 framework was written under the guidance of the 2021 mathematics expert group
(MEG), a body appointed by the PISA contractor for the mathematics framework (RTI
International), in consultation with the PISA Governing Board (PGB). The eight MEG members
included mathematicians, statisticians, mathematics educators, and experts in assessment,
technology, and education research from a range of countries. The MEG were further supported by
an extended MEG (eMEG) group, made up of ten experts acting as peer reviewers of the
framework version created by the MEG. The eMEG included experts with a range of mathematics
expertise from differing countries. Additional reviews were undertaken by experts on behalf of the
over 80 countries constituting the PISA Governing Board. RTI International, as contracted by the
Organisation for Economic Co-operation and Development (OECD), conducted two further
research efforts: a face validity validation survey amongst educators, universities and employers;
and a cognitive laboratory with 15-year-olds in different countries to obtain student feedback on the
sample items presented in the framework. The work of the PISA 2021 MEG builds on previous
versions of the PISA Mathematics Framework and incorporates the recommendations of the
Mathematics Strategic Advisory Group convened by OECD in 2017.
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Definition of Mathematical Literacy

16. An understanding of mathematics is central to a young person’s preparedness for participation
in and contribution to modern society. A growing proportion of problems and situations
encountered in daily life, including in professional contexts, require some level of understanding of
mathematics before they can be properly understood and addressed. Mathematics is a critical tool
for young people as they confront a wide range of issues and challenges in the various aspects of
their lives.

17. It is therefore important to have an understanding of the degree to which young people
emerging from school are adequately prepared to use mathematics to think about their lives, plan
their futures, and reason about and solve meaningful problems related to a range of important
issues in their lives. An assessment at age 15 provides countries with an early indication of how
individuals may respond in later life to the diverse array of situations they will encounter that both
involve mathematics and rely on mathematical reasoning (both deductive and inductive) and
problem solving to make sense of.

18. As the basis for an international assessment of 15-year-old students, it is reasonable to ask:
“What is important for citizens to know and be able to do in situations that involve mathematics?”
More specifically, what does being mathematically competent mean for a 15-year-old, who may be
emerging from school or preparing to pursue more specialised training for a career or university
admission? It is important that the construct of mathematical literacy, which is used in this
framework to denote the capacity of individuals to reason mathematically and solve problems in a
variety of 21st century contexts, not be perceived as synonymous with minimal, or low-level,
knowledge and skills. Rather, it is intended to describe the capacities of individuals to reason
mathematically and use mathematical concepts, procedures, facts and tools to describe, explain
and predict phenomena. This conception of mathematical literacy recognises the importance of
students developing a sound understanding of a range of mathematical concepts and processes
and realising the benefits of being engaged in real-world explorations that are supported by that
mathematics. The construct of mathematical literacy, as defined for PISA, strongly emphasises the
need to develop students’ capacity to use mathematics in context, and it is important that they
have rich experiences in their mathematics classrooms to accomplish this. This is as true for those
15-year-old students who are close to the end of their formal mathematics training, students who
will continue with the formal study of mathematics, as well as out of school 15-year-olds.

19. Mathematical literacy transcends age boundaries. For example, OECD's Programme for the
International Assessment of Adult Competencies (PIAAC) defines numeracy as the ability to
access, use, interpret, and communicate mathematical information and ideas, in order to engage in
and manage the mathematical demands of a range of situations in adult life. The parallels between
this definition for adults and the PISA 2021 definition of mathematical literacy for 15-year-olds are
both marked and unsurprising.

20. The assessment of mathematical literacy for 15-year-olds must take into account relevant
characteristics of these students; hence, there is a need to identify age-appropriate content,
language and contexts. This framework distinguishes between broad categories of content that are
important to mathematical literacy for individuals generally, and the specific content topics that are
appropriate for 15-year-old students. Mathematical literacy is not an attribute that an individual
either has or does not have. Rather, mathematical literacy is an attribute that is on a continuum,
with some individuals being more mathematically literate than others — and with the potential for
growth always present.

21. For the purposes of PISA 2021, mathematical literacy is defined as follows:
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Mathematical literacy is an individual’s capacity to reason mathematically and to formulate,
employ, and interpret mathematics to solve problems in a variety of real-world contexts. It
includes concepts, procedures, facts and tools to describe, explain and predict phenomena.
It assists individuals to know the role that mathematics plays in the world and to make the
well-founded judgments and decisions needed by constructive, engaged and reflective 21st
century citizens.

22. The PISA 2021 framework, when compared with the PISA 2003 and PISA 2012 frameworks,
while appreciating and preserving the basic ideas of mathematical literacy developed there,
acknowledges a number of shifts in the world of the student which in turn signal a shift on how to
assess mathematical literacy in comparison to the approach used in previous frameworks. The
trend is to move away from the need to perform basic calculations to a rapidly changing world
driven by new technologies and trends in which citizens are creative and engaged, making
judgements for themselves and the society in which they live.

23. As technology will play a growing role in the lives of students, the long-term trajectory of
mathematical literacy should also encompass the synergistic and reciprocal relationship between
mathematical thinking and computational thinking, introduced in (Wing 2006%) as “the way
computer scientists think” and regarded as a thought process entailed in formulating problems and
designing their solutions in a form that can be executed by a computer, a human, or a combination
of both (Wing 2011°). The roles computational thinking play in mathematics include how specific
mathematical topics interact with specific computing topics, and how mathematical reasoning
complements computational thinking (Gadanidis, 2015, Rambally, 2017}4¢;). For example, Pratt
and Noss (2002;4;) discuss the use of a computational microworld for developing mathematical
knowledge in the case of randomness and probability; Gadanidis et al. (2018;12;) propose an
approach to engage young children with ideas of group theory, using a combination of hands-on
and computational thinking tools. Hence, while mathematics education evolves in terms of the tools
available and the potential ways to support students in exploring the powerful ideas of the
discipline (Pei, Weintrop and Wilensky, 2018;3)), the thoughtful use of computational thinking tools
and skill sets can deepen the learning of mathematics contents by creating effective learning
conditions (Weintrop et al., 201614). Moreover, computational thinking tools offer students a
context in which they can reify abstract constructs (by exploring and engaging with maths concepts
in a dynamic way) (Wing 2008*), as well as express ideas in new ways and interact with concepts
through media and new representational tools (Grover, 2018;5; Niemela et al., 2017 ¢;; Pei,
Weintrop and Wilensky, 2018;15;; Resnick et al., 2009,7)).

A View of Mathematically Literate Individuals in PISA 2021

24. The focus of the language in the definition of mathematical literacy is on active engagement
with mathematics to solve real-world problems in a variety of contexts, and is intended to
encompass mathematical reasoning (both deductive and inductive) and problem solving using
mathematical concepts, procedures, facts and tools to describe, explain and predict phenomena.

25. It is important to note that the definition of mathematical literacy not only focuses on the use of
mathematics to solve real-world problems, but also identifies mathematical reasoning as a core
aspect of being mathematically literate. The contribution that the PISA 2021 framework makes is to

2 (Wing 2006) is J.Wing, Computational Thinking, Communications of the ACM, Vol. 49, No. 3, March 2006,
p. 33-35.

g)J. Wing, Computational Thinking — What and Why?, The Magazine of Carnegie Mellon University’s School

of Computer Science, March 2011. The LINK, Research Notebook. https://www.cs.cmu.edu/link/research-

notebook-computational-thinking-what-and-why.

4. Wing, Computational thinking and thinking about computing, Philosophical Transactions of The Royal

Society A, 366:3717-3725, 2008
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highlight the centrality of mathematical reasoning both to the problem solving cycle and to
mathematical literacy in general.

26. Figure 1 depicts the relationship between mathematical reasoning (both deductive and
inductive) and problem solving as reflected in the mathematical modelling cycle of both the PISA
2003 and PISA 2012 framework.

Figure 1. Mathematical literacy: the relationship between mathematical reasoning and the
problem solving (modelling) cycle.

Interpret
& evaluate
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27. In order for students to be mathematically literate they must be able, first to use their
mathematics content knowledge to recognise the mathematical nature of a situation (problem)
especially those situations encountered in the real world and then to formulate it in mathematical
terms. This transformation — from an ambiguous, messy, real-world situation to a well-defined
mathematics problem — requires mathematical reasoning. Once the transformation is successfully
made, the resulting mathematical problem needs to be solved using the mathematics concepts,
algorithms and procedures taught in schools. However, it may require the making of strategic
decisions about the selection of those tools and the order of their application — this is also a
manifestation of mathematical reasoning. Finally, the PISA definition reminds us of the need for the
student to evaluate the mathematical solution by interpreting the results within the original real-
world situation. Additionally, students should also possess and be able to demonstrate
computational thinking skills as part of their problem-solving practice. These computational thinking
skills which are applied in formulating, employing, evaluating and reasoning include pattern
recognition, decomposition, determining which (if any) computing tools could be employed in the
analysing or solving the problem, and defining algorithms as part of a detailed solution.

28. Although mathematical reasoning and solving real-world problems overlap, there is an aspect
to mathematical reasoning which goes beyond solving practical problems. Mathematical reasoning
is also a way of evaluating and making arguments, evaluating interpretations and inferences
related to statements (e.g. in public policy debates etc.) and problem solutions that are, by their
quantitative nature, best understood mathematically.

29. Mathematical literacy therefore comprises two related aspects: mathematical reasoning and

problem solving. Mathematical literacy plays an important role in being able to use mathematics to
solve real-world problems. In addition, mathematical reasoning (both deductive and inductive) also
goes beyond solving real-world problems to include the making of informed judgements about that
important family of societal issues which can be addressed mathematically. It also includes making
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judgements about the validity of information that bombards individuals by means of considering
their quantitative and logical, implications. It is here where mathematical reasoning also contributes
to the development of a select set of 21st century skills (discussed elsewhere in the framework).

30. The outer circle of Figure 2 shows that mathematical literacy takes place in the context of a
challenge or problem that arises in the real world.

Figure 2. PISA 2021: the relationship between mathematical reasoning, the problem solving
(modelling) cycle, mathematical contents, context and selected 21st century skills.
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31. Figure 2 also depicts the relationship between mathematical literacy as depicted in Figure 1
and: the mathematical contents domains in which mathematical literacy is applied; the problem
contexts and the selected 21st century skills that are both supportive of and developed through
mathematical literacy.

32. These categories of mathematics content include: quantity, uncertainty and data, change and
relationships, and space and shape. It is these categories of mathematics content knowledge
which students must draw on to reason, to formulate the problem (by transforming the real world
situation into a mathematical problem situation), to solve the mathematical problem once
formulated, and to interpret and evaluate the solution determined.

33. As in the previous frameworks, the four context areas that PISA continues to use to define real-
world situations are personal, occupational, societal and scientific. The context may be of a
personal nature, involving problems or challenges that might confront an individual or one’s family
or peer group. The problem might instead be set in a societal context (focusing on one’s
community — whether it be local, national or global), an occupational context (centred on the world
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of work), or a scientific context (relating to the application of mathematics to the natural and
technological world).

34. Included for the first time in the PISA 2021 framework (and depicted in Figure 2) are selected
21st century skills that mathematical literacy both relies on and develops. 21st century skills are
discussed in greater detail in the next section of this framework. For now, it should be stressed that
while contexts (personal, societal, occupational and scientific) influence the development of test
items, there is no expectation that items will be deliberately developed to incorporate or address
21st century skills. Instead, the expectation is that by responding to the spirit of the framework and
in line with the definition of mathematical literacy, the 21st century skills that have been identified
will be incorporated in the items.

35. The language of the definition and the representation in Figure 1 and Figure 2 retain and
integrate the notion of mathematical modelling, which has historically been a cornerstone of the
PISA framework for mathematics e.g. (OECD, 2004; OECD, 20137;). The modelling cycle
(formulate, employ, interpret and evaluate) is a central aspect of the PISA conception of
mathematically literate students; however, it is often not necessary to engage in every stage of the
modelling cycle, especially in the context of an assessment (Galbraith, Henn and Niss, 2007 4g)). It
is often the case that significant parts of the mathematical modelling cycle have been undertaken
by others, and the end user carries out some of the steps of the modelling cycle, but not all of
them. For example, in some cases, mathematical representations, such as graphs or equations,
are given that can be directly manipulated in order to answer some question or to draw some
conclusion. In other cases, students may be using a computer simulation to explore the impact of
variable change in a system or environment. For this reason, many PISA items involve only parts
of the modelling cycle. In reality, the problem solver may also sometimes oscillate between the
processes, returning to revisit earlier decisions and assumptions. Each of the processes may
present considerable challenges, and several iterations around the whole cycle may be required.

36. In particular, the verbs ‘formulate’, ‘employ’ and ‘interpret’ point to the three processes in which
students as active problem solvers will engage. Formulating situations mathematically involves
applying mathematical reasoning (both deductive and inductive) in identifying opportunities to
apply and use mathematics — seeing that mathematics can be applied to understand or resolve a
particular problem or challenge presented. It includes being able to take a situation as presented
and transform it into a form amenable to mathematical treatment, providing mathematical structure
and representations, identifying variables and making simplifying assumptions to help solve the
problem or meet the challenge. Employing mathematics involves applying mathematical reasoning
while using mathematical concepts, procedures, facts and tools to derive a mathematical solution.
It includes performing calculations, manipulating algebraic expressions and equations or other
mathematical models, analysing information in a mathematical manner from mathematical
diagrams and graphs, developing mathematical descriptions and explanations and using
mathematical tools to solve problems. Interpreting mathematics involves reflecting upon
mathematical solutions or results and interpreting them in the context of a problem or challenge. It
involves applying mathematical reasoning to evaluate mathematical solutions in relation to the
context of the problem and determining whether the results are reasonable and make sense in the
situation; determining also what to highlight when explaining the solution.

37. Included for the first time in the PISA 2021 framework is an appreciation of the intersection
between mathematical and computational thinking engendering a similar set of perspectives,
thought processes and mental models that learners need to succeed in an increasingly
technological world. A set of constituent practices positioned

under the computational thinking umbrella (namely abstraction, algorithmic thinking, automation,
decomposition and generalisation) are also central to both mathematical reasoning and problem
solving processes. The nature of computational thinking within mathematics is conceptualised as
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defining and elaborating mathematical knowledge that can be expressed by programming, allowing
students to dynamically model mathematical concepts and relationships. A taxonomy of
computational thinking practices geared specifically towards mathematics and science learning
entails data practices, modelling and simulation practices, computational problem solving
practices, and systems thinking practices (Weintrop et al., 2016(14;). The combination of
mathematical and computational thinking not only becomes essential to effectively support the
development of students’ conceptual understanding of the mathematical domain, but also to
develop their computational thinking concepts and skills, giving learners a more realistic view of
how mathematics is practiced in the professional world and used in the real-world and, in turn,
better prepares them for pursuing careers in related fields (Basu et al., 20161¢;; Benton et al.,
2017 20); Pei, Weintrop and Wilensky, 2018;13; Beheshti et al., 2017 ,1)).

An Explicit Link to a Variety of Contexts for Problems in PISA 2021

38. The reference to ‘a variety of real-world contexts’ in the definition of mathematical literacy
recognises that the 21st century citizen is a consumer of quantitative, sometimes statistical,
arguments. The reference is intended as a way to link to the specific contexts that are described
and exemplified more fully later in this framework. The specific contexts themselves are not so
important, but the four categories selected for use here (personal, occupational, societal and
scientific) reflect a wide range of situations in which individuals may meet mathematical
opportunities. The definition also acknowledges that mathematical literacy helps individuals to
recognise the role that mathematics plays in the world and to make the kinds of well-founded
judgments and decisions required of constructive, engaged and reflective citizens faced with
messages and arguments of the form: "a study found that on average...", "a survey shows a big
drop in....", “certain scientists claim that population growth will outpace food production in x years

. etc.
A Visible Role for Mathematical Tools, including Technology in PISA 2021

39. The definition of mathematical literacy explicitly includes the use of mathematical tools. These
tools include a variety of physical and digital equipment, software and calculation devices.
Computer-based mathematical tools are in common use in workplaces of the 21st century, and will
be increasingly more prevalent as the century progresses both in the workplace and in society
generally. The nature of day-to-day and work-related problems and the demands on individuals to
be able to employ mathematical reasoning (both deductive and inductive) in situations where
computational tools are present has expanded with these new opportunities — creating enhanced
expectations for mathematical literacy.

40. Since the 2015 cycle, computer-based assessment (CBA) has been the primary mode of
testing, although an equivalent paper-based instrument is available for those countries who chose
not to test their students by computer. The 2015 and 2018 mathematical literacy assessments did
not exploit the opportunities that the computer provides.

41. Computer-Based Assessment of Mathematics (CBAM) will be the format of the mathematical
literacy from 2021. Although the option of a paper based assessment will remain for countries who
want to continue in that way, the CBAM will exploit the opportunities of the CBAM. The
opportunities that this transition creates are discussed in greater detail later in the framework.
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Organisation of the Domain

42. The PISA mathematics framework defines the domain of mathematics for the PISA survey and
describes an approach to the assessment of the mathematical literacy of 15-year-olds. That is,
PISA assesses the extent to which 15-year-old students can reason mathematically and handle
mathematics adeptly when confronted with situations and problems — the majority of which are
presented in real-world contexts.

43. For purposes of the assessment, the PISA 2021 definition of mathematical literacy can be
analysed in terms of three interrelated aspects (see Figure 2):

e Mathematical reasoning (both deductive and inductive) and problem solving (which
includes the mathematical processes that describe what individuals do to connect the
context of the problem with mathematics and thus solve the problem);

e The mathematical content that is targeted for use in the assessment items; and

e The contexts in which the assessment items are located coupled with selected® 21st
century skills that support and are developed by mathematical literacy.

44. The following sections elaborate these aspects to support understanding and to provide
guidance to the test developers. In highlighting these aspects of the domain, the PISA 2021
mathematics framework helps to ensure that assessment items developed for the survey reflect a
range of mathematical reasoning and problem solving, content, and contexts and 21st century
skills, so that, considered as a whole, the set of assessment items effectively operationalises what
this framework defines as mathematical literacy. Several questions, based on the PISA 2021
definition of mathematical literacy lie behind the organisation of this section of the framework. They
are:

o What do individuals engage in when reasoning mathematically and solving contextual
mathematical problems?

o What mathematical content knowledge can we expect of individuals — and of 15-year-old
students in particular?

¢ In what context is mathematical literacy able to be both observed and assessed and how
do these interact with the identified 21st century skills?

Mathematical Reasoning and Problem Solving Processes
Mathematical reasoning

45. Mathematical reasoning (both deductive and inductive) involves evaluating situations, selecting
strategies, drawing logical conclusions, developing and describing solutions, and recognising how
those solutions can be applied. Students reason mathematically when they:

¢ Identify, recognise, organise, connect, and represent,
e Construct, abstract, evaluate, deduce, justify, explain, and defend; and
¢ Interpret, make judgements, critique, refute, and qualify.

® The selected skills were recommended by the OECD Subject Advisory Group (SAG) (PISA 2021
Mathematics: A Broadened Perspective [EDU/PISA/GB(2017)17] by finding the union between generic 21st
Century skills and related but subject-matter specific skills that are a natural part of the instruction related in
the subject matter. The advisory group identified eight 21st Century skills for inclusion in the mathematics
curriculum and, as such, in the PISA 2021 assessment framework. These skills are listed in paragraph 124.
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46. The ability to reason logically and to present arguments in honest and convincing ways is a skill
that is becoming increasingly important in today’s world. Mathematics is a science about well-
defined objects and notions which can be analysed and transformed in different ways using
‘mathematical reasoning’ to obtain conclusions about which we are certain. Through mathematics,
students learn that using appropriate reasoning they can reach results and conclusions which they
can trust to be true. Further, those conclusions are logical and objective, and hence impartial,
without any need for validation by an external authority. This kind of reasoning which is useful far
beyond mathematics, can be learned and practiced most effectively within mathematics.

47. Two aspects of mathematical reasoning are especially important in today’s world and in
defining the PISA items. One is deduction from clear assumptions (deductive reasoning), which is
a characteristic feature of mathematical process. The usefulness of this ability has already been
stressed. The second important dimension is statistical and probabilistic (inductive) reasoning. At
the logical level, there is these days frequent confusion in the minds of individuals between the
possible and the probable, leading many to fall prey to conspiracy theories or fake news. From a
technical perspective, today’s world is increasingly complex and its multiple dimensions are
represented by terabytes of data. Making sense of these data is one of the biggest challenges that
humanity will face in the future. Our students should be familiarised with the nature of such data
and making informed decisions in the context of variation and uncertainty.

48. Mathematical reasoning (both deductive and inductive), enabled by some key understandings
that undergird school mathematics, is the core of mathematical literacy. Included among these key
understandings are:

¢ Understanding quantity, number systems and their algebraic properties;

o Appreciating the power of abstraction and symbolic representation;

¢ Seeing mathematical structures and their regularities;

e Recognising functional relationships between quantities;

¢ Using mathematical modelling as a lens onto the real world (e.g. those arising in the
physical, biological, social, economic, and behavioural sciences); and

o Understanding variation as the heart of statistics.

The description of each of these that follows provides an overview of the understanding and how it
supports reasoning. While the descriptions may appear abstract, the intention is not for them to be
treated in an abstract way in the PISA assessment. The message that the descriptions should
convey is how these ideas surface throughout school mathematics and how, by reinforcing their
occurrence in teaching we support students to realise how they can be applied in new and different
contexts.

Understanding quantity, number systems and their algebraic properties

49. The basic notion of quantity may be the most pervasive and essential mathematical aspect of
engaging with, and functioning in, the world (OECD, 2017, p. 1823). At the most basic level it deals
with the useful ability to compare cardinalities of sets of objects. The ability to count usually
involves rather small sets — in most languages, only a small subset of numbers have names. When
we assess larger sets, we engage in more complex operations of estimating, rounding and
applying orders of magnitude. Counting is very closely related to another fundamental operation of
classifying things, where the ordinal aspect of numbers emerges. Quantification of attributes of
objects (measurement), relationships, situations and entities in the world is one of the most basic
ways of conceptualising the surrounding world (OECD, 2017 ).

50. Understanding quantity, number systems and their algebraic properties includes the basic
concept of number, nested number systems (e.g., whole numbers to integers to rationals to reals),
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the arithmetic of numbers, and the algebraic properties that the systems enjoy. In particular, it is
useful to understand how progressively more expansive systems of numbers enable the solution of
progressively more complicated equations. This lays the foundation for enabling students to see
more evidence of mathematics in the real world in as they learn more mathematics.

51. To use quantification efficiently, one has to be able to apply not just numbers, but the number
systems. Numbers themselves are of limited relevance; what makes them into a powerful tool are
the operations that we can perform with them. As such, a good understanding of the operations of
numbers is the foundation of mathematical reasoning.

52. It is also important to understand matters of representation (as symbols involving numerals, as
points on a number line, as geometric quantities, and by special symbols such as ) and how to
move between them; the ways in which these representations are affected by number systems; the
ways in which algebraic properties of these systems are relevant and matter for operating within
the systems; and the significance of the additive and multiplicative identities, associativity,
commutativity, and the distributive property of multiplication over addition. Algebraic principles
undergird the place value system, allowing for economical expression of numbers and efficient
approaches to operations on them. They are also central to number-line based operations with
numbers, including work with additive inverses that are central to addition and subtraction of first
integers, then rationals and finally reals.

53. The centrality of number as a key concept in all the other mathematical areas under
consideration here and to mathematical reasoning itself, is undeniable. Students’ grasp of the
algebraic principles and properties first experienced through work with numbers is fundamental to
their understanding of the concepts of secondary school algebra, along with their ability to become
fluent in the manipulations of algebraic expressions necessary for solving equations, setting up
models, graphing functions, and programing and making spreadsheet formulas. And in today’s
data-intensive world, facility with interpretation of patterns of numbers, comparison of patterns, and
other numerical skills are evolving in importance.

54. A broad understanding of quantity and number systems supports reasoning in the real-world
applications of mathematics envisaged by this framework.

Appreciating the power of abstraction and symbolic representation

55. The fundamental ideas of mathematics have arisen from human experience in the world and
the need to provide coherence, order, and predictability to that experience. Many mathematical
objects model reality, or at least reflect aspects of reality in some way. However, the essence of
abstraction in mathematics is that it is a self-contained system, and mathematical objects derive
their meaning from within that system. Abstraction involves deliberately and selectively attending to
structural similarities between mathematical objects, and constructing relationships between those
objects based on these similarities. In school mathematics, abstraction forms relationships
between concrete objects, symbolic representations and operations including algorithms and
mental models. This ability also plays a role in working with computational devices. The ability to
create, manipulate, and draw meaning in working with abstractions in technological contexts in an
important computational thinking skill.

56. For example, children begin to develop the concept of “circle” by experiencing specific objects
that lead them to an informal understanding of circles as being “roundish”. They might draw circles
to represent these objects, noticing similarities between the drawings to generalise about
‘roundness” even though the circles are of different sizes. “Circle” becomes an abstract
mathematical object when students start to “use” circles as objects in their work and more formally
when it is defined as the locus of points equidistant from a fixed point in a two-dimensional plane.
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57. Students use representations — whether text-based, symbolic, graphical, numerical, geometric
or in programming code — to organise and communicate their mathematical thinking.
Representations enable us to present mathematical ideas in a succinct way which, in turn, lead to
efficient algorithms. Representations are also a core element of mathematical modelling, allowing
students to abstract a simplified or idealised formulation of a real world problem. Such structures
are also important for interpreting and defining the behaviour of computational devices.

58. Having an appreciation of abstraction and symbolic representation supports reasoning in the
real-world applications of mathematics envisaged by this framework by allowing students to move
from the specific details of a situation to the more general features and to describe these in an
efficient way.

Seeing mathematical structures and their reqularities

59. When elementary students see: 5 + (3 + 8) some see a string of symbols indicating a
computation to be performed in a certain order according to the rules of order of operations; others
see a number added to the sum of two other numbers. The latter group are seeing structure; and
because of that they don’t need to be told about the order of operation, because if you want to add
a number to a sum you first have to compute the sum.

60. Seeing structure continues to be important as students move to higher grades. A student who
sees f{x) = 5 + (x — 3)2 as saying that f(x) is the sum of 5 and a square which is zero when x = 3
understands that the minimum of fis 5. This lays the foundation for functional thinking discussed in
the next section.

61. Structure is intimately related to symbolic representation. The use of symbols is powerful, but
only if they retain meaning for the symboliser, rather than becoming meaningless objects to be
rearranged on a page. Seeing structure is a way of finding and remembering the meaning of an
abstract representation. Such structures are also important for interpreting and defining the
behaviour of computational devices. Being able to see structure is an important conceptual aid to
procedural knowledge.

62. The examples above illustrate how seeing structure in abstract mathematical objects is a way
of replacing parsing rules, which can be performed by a computer, with conceptual images of those
objects that make their properties clear. An object held in the mind in such a way is subject to
reasoning at a level that is higher than simple symbolic manipulation.

63. A robust sense of mathematical structure also supports modelling. When the objects under
study are not abstract mathematical objects, but rather objects from the real world to be modelled
by mathematics, then mathematical structure can guide the modelling. Students can also impose
structure on non-mathematical objects in order to make them subject to mathematical analysis. An
irregular shape can be approximated by simpler shapes whose area is known. A geometric pattern
can be understood by hypothesising translational, rotational, or reflectional transformations and
symmetry and abstractly extending the pattern into all of space. Statistical analysis is often a
matter of imposing a structure on a set of data, for example by assuming it comes from a normal
distribution or supposing that one variable is a linear function of another, but measured with
normally distributed error.

64. Being able to see mathematical structures supports reasoning in the real-world applications of
mathematics envisaged by this framework by allowing students to apply knowledge about
situations or problems in one context to problems in another context that share a similar structure.

Recognising functional relationships between quantities
65. Students in elementary school encounter problems where they must find specific quantities.

For example, how fast do you have to drive to get from Tucson to Phoenix, a distance of 180 km,
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in 1 hour and 40 minutes? Such problems have a specific answer: to drive 180 km in 1 hour and 40
minutes you must drive at 108 km per hour.

66. At some point students start to consider situations where quantities are variable, that is, where
they can take on a range of values. For example, what is the relation between the distance driven,
d, in kilometres, and time spent driving, ¢, in hours, if you drive at a constant speed of 108 km per
hour? Such questions introduce functional relationships. In this case the relationship, expressed by
the equation d = 108t, is a proportional relationship, the fundamental example and perhaps the
most important for general knowledge.

67. Relationships between quantities can be expressed with equations, graphs, tables, or verbal
descriptions. An important step in learning is to extract from these the notion of a function itself, as
an abstract object of which these are representations. The essential elements of the concept are a
domain, from which inputs are selected, a codomain, in which outputs lie, and a process for
producing outputs from inputs.

68. Recognising the functional relationships between the variables in the real-world applications of
mathematics envisaged by this framework supports reasoning by allowing students to focus on
how the interdependence of and interaction between the variables impacts on the situation.

Using mathematical modelling as a lens onto the real world

69. Models represent a conceptualisation of phenomena. Models are simplifications of reality that
fore- ground certain features of a phenomenon while approximating or ignoring other features. As
such, “all models are wrong, but some are useful” (Box and Draper, 1987, p. 424,3). The
usefulness of a model comes from its explanatory and/or predictive power (Weintrop et al.,
2016y14;). Models are, in that sense, abstractions of reality. A model may present a
conceptualisation that is understood to be an approximation or working hypothesis concerning the
object phenomenon or it may be an intentional simplification. Mathematical models are formulated
in mathematical language and use a wide variety of mathematical tools and results (e.g., from
arithmetic, algebra, geometry, etc.). As such, they are used as ways of precisely defining the
conceptualisation or theory of a phenomenon, for analysing and evaluating data (does the model fit
the data?), and for making predictions. Models can be operated — that is, made to run over time or
with varying inputs, thus producing a simulation. When this is done, it is possible to make
predictions, study consequences, and evaluate the adequacy and accuracy of the models.
Throughout the modelling process cognisance needs to be taken of the real world parameters that
impact on the model and the solutions developed using the model.

70. Computer-based (or computational) models provide the ability to test hypothesis, generate
data, introduce randomness and so on. Mathematical literacy includes the ability to understand,
evaluate and draw meaning from computational models.

71. Using models in general and mathematical models in particular supports reasoning about the
real-world applications of mathematics envisaged in this framework by encouraging students to
focus on the most significant elements of the situations and in so doing to reduce the problem to its
essence.

Understanding variation as the heart of statistics

72. In statistics accounting for variability is one, if not the central, defining element around which
the discipline is based. In today’s world people often deal with these types of situations by merely
ignoring the variation and as a result suggesting sweeping generalisations which are often
misleading, if not wrong, and as a result very dangerous. Bias in the social science sense is
usually created by not accounting for the sources and magnitudes of the variability in the trait
under discussion.
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73. Statistics is essentially about accounting for or modelling variation as measured by the
variance or in the case of multiple variables the covariance matrix. This provides a probabilistic
environment in which to understand various phenomena as well as to make critical decisions.
Statistics is in many ways a search for patterns in a highly variable context: trying to find the single
defining “truth” in the midst of a great deal of random noise. “Truth” is set in quotes as it is not the
nature of truth that mathematics can deliver but an estimate of truth set in a probabilistic context,
accompanied by an estimate of the error contained in the process. Ultimately, the decision maker
is left with the dilemma of never knowing for certain what the truth is. The estimate that has been
developed is, at best a range of possible values — the better the process, for example, the larger
the sample of data, the narrower the range of possible values, although a range cannot be
avoided. Some aspects of this have been present in previous PISA cycles, the growing
significance contributes to the increased stress in this framework.

74. Understanding variation as a central feature of statistics supports reasoning about the real-
world applications of mathematics envisaged in this framework in that students are encouraged to
engage with data based arguments with awareness of the limitations of the conclusions that can be
drawn.

Problem solving

75. The definition of mathematical literacy refers to an individual's capacity to formulate, employ,
and interpret (and evaluate) mathematics. These three words, formulate, employ and interpret,
provide a useful and meaningful structure for organising the mathematical processes that describe
what individuals do to connect the context of a problem with the mathematics and solve the
problem. ltems in the 2021 PISA mathematics test will be assigned to either mathematical
reasoning or one of three mathematical processes:

e Formulating situations mathematically;
e Employing mathematical concepts, facts, procedures and reasoning; and
o Interpreting, applying and evaluating mathematical outcomes.

76. It is important for both policy makers and those engaged more closely in the day-to-day
education of students to know how effectively students are able to engage in each of these
elements of the problem solving model/cycle. Formulating indicates how effectively students are
able to recognise and identify opportunities to use mathematics in problem situations and then
provide the necessary mathematical structure needed to formulate that contextualised problem in a
mathematical form. Employing refers to how well students are able to perform computations and
manipulations and apply the concepts and facts that they know to arrive at a mathematical solution
to a problem formulated mathematically. Interpreting (and evaluating) relates to how effectively
students are able to reflect upon mathematical solutions or conclusions, interpret them in the
context of the real-world problem and determine whether the result(s) or conclusion(s) are
reasonable and/or useful. Students’ facility at applying mathematics to problems and situations is
dependent on skills inherent in all three of these stages, and an understanding of students’
effectiveness in each category can help inform both policy-level discussions and decisions being
made closer to the classroom level.

77. Moreover, encouraging students to experience mathematical problem solving processes
through computational thinking tools and practices encourage students to practice prediction,
reflection and debugging skills (Brennan and Resnick, 2012,4)).

Formulating Situations Mathematically

78. The word formulate in the mathematical literacy definition refers to individuals being able to
recognise and identify opportunities to use mathematics and then provide mathematical structure
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to a problem presented in some contextualised form. In the process of formulating situations
mathematically, individuals determine where they can extract the essential mathematics to
analyse, set up and solve the problem. They translate from a real-world setting to the domain of
mathematics and provide the real-world problem with mathematical structure, representations and
specificity. They reason about and make sense of constraints and assumptions in the problem.
Specifically, this process of formulating situations mathematically includes activities such as the
following:

¢ selecting an appropriate model from a list;®

o identifying the mathematical aspects of a problem situated in a real-world context and
identifying the significant variables;

e recognising mathematical structure (including regularities, relationships, and patterns) in
problems or situations;

¢ simplifying a situation or problem in order to make it amenable to mathematical analysis (for
example by decomposing);

¢ identifying constraints and assumptions behind any mathematical modelling and
simplifications gleaned from the context;

e representing a situation mathematically, using appropriate variables, symbols, diagrams,
and standard models;

e representing a problem in a different way, including organising it according to mathematical
concepts and making appropriate assumptions;

e understanding and explaining the relationships between the context-specific language of a
problem and the symbolic and formal language needed to represent it mathematically;

¢ translating a problem into mathematical language or a representation;

e recognising aspects of a problem that correspond with known problems or mathematical
concepts, facts or procedures;

e choosing among an array of and employing the most effective computing tool to portray a
mathematical relationship inherent in a contextualised problem; and

e creating an ordered series of (step-by-step) instructions for solving problems.

Employing Mathematical Concepts, Facts, Procedures and Reasoning

79. The word employ in the mathematical literacy definition refers to individuals being able to apply
mathematical concepts, facts, procedures, and reasoning to solve mathematically-formulated
problems to obtain mathematical conclusions. In the process of employing mathematical concepts,
facts, procedures and reasoning to solve problems, individuals perform the mathematical
procedures needed to derive results and find a mathematical solution (e.g. performing arithmetic
computations, solving equations, making logical deductions from mathematical assumptions,
performing symbolic manipulations, extracting mathematical information from tables and graphs,
representing and manipulating shapes in space, and analysing data). They work on a model of the
problem situation, establish regularities, identify connections between mathematical entities, and
create mathematical arguments. Specifically, this process of employing mathematical concepts,
facts, procedures and reasoning includes activities such as:

e performing a simple calculation;” **
e drawing a simple conclusion; **

® This activity is included in the list to foreground the need for the test items developers to include items that
are accessible to students at the lower end of the performance scale.

" These activities (**) are included in the list to foreground the need for the test items developers to include
items that are accessible to students at the lower end of the performance scale.
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e selecting an appropriate strategy from a list; **

e devising and implementing strategies for finding mathematical solutions;

e using mathematical tools, including technology, to help find exact or approximate solutions;

o applying mathematical facts, rules, algorithms, and structures when finding solutions;

¢ manipulating numbers, graphical and statistical data and information, algebraic expressions
and equations, and geometric representations;

o making mathematical diagrams, graphs, simulations, and constructions and extracting
mathematical information from them;

e using and switching between different representations in the process of finding solutions;

e making generalisations and conjectures based on the results of applying mathematical
procedures to find solutions;

o reflecting on mathematical arguments and explaining and justifying mathematical results;
and

e evaluating the significance of observed (or proposed) patterns and regularities in data.

Interpreting, Applying and Evaluating Mathematical Outcomes

80. The word interpret (and evaluate) used in the mathematical literacy definition focuses on the
ability of individuals to reflect upon mathematical solutions, results or conclusions and interpret
them in the context of the real-life problem that initiated the process. This involves translating
mathematical solutions or reasoning back into the context of the problem and determining whether
the results are reasonable and make sense in the context of the problem. Interpreting, applying
and evaluating mathematical outcomes encompasses both the ‘interpret’ and ‘evaluate’ elements
of the mathematical modelling cycle. Individuals engaged in this process may be called upon to
construct and communicate explanations and arguments in the context of the problem, reflecting
on both the modelling process and its results. Specifically, this process of interpreting, applying
and evaluating mathematical outcomes includes activities such as:

e interpreting information presented in graphical form and/or diagrams;® **

e evaluating a mathematical outcome in terms of the context; **

e interpreting a mathematical result back into the real-world context;

e evaluating the reasonableness of a mathematical solution in the context of a real-world
problem;

¢ understanding how the real world impacts the outcomes and calculations of a mathematical
procedure or model in order to make contextual judgments about how the results should be
adjusted or applied;

e explaining why a mathematical result or conclusion does, or does not, make sense given
the context of a problem;

¢ understanding the extent and limits of mathematical concepts and mathematical solutions;

e critiquing and identifying the limits of the model used to solve a problem; and

¢ using mathematical thinking and computational thinking to make predictions, to provide
evidence for arguments, to test and compare proposed solutions.

Mathematical Content Knowledge

81. An understanding of mathematical content — and the ability to apply that knowledge to solving
meaningful contextualised problems — is important for citizens in the modern world. That is, to
reason mathematically and to solve problems and interpret situations in personal, occupational,

® These activities (**) are included in the list to foreground the need for the test items developers to include
items that are accessible to students at the lower end of the performance scale
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societal and scientific contexts, there is a need to draw upon certain mathematical knowledge and
understanding.

82. Since the goal of PISA is to assess mathematical literacy, an organisational structure for
mathematical content knowledge is proposed that is based on mathematical phenomena that
underlie broad classes of problems. Such an organisation for content is not new, as exemplified by
two well-known publications: On the Shoulders of Giants: New Approaches to Numeracy (Steen,
1990,5)) and Mathematics: The Science of Patterns (Devlin, 1994 ).

83. The following content categories (previously used in 2012) are again used in PISA 2021 to
reflect both the mathematical phenomena that underlie broad classes of problems, the general
structure of mathematics, and the major strands of typical school curricula. These four categories
characterise the range of mathematical content that is central to the discipline and illustrate the
broad areas of content used in the test items for PISA 2021 (which will include PISA-D items to
increase opportunities at the lower end of the performance spectrum):

e change and relationships
e space and shape
quantity

uncertainty and data

84. With these four categories, the mathematical domain can be organised in a way that ensures a
spread of items across the domain and focuses on important mathematical phenomena, while at
the same time, avoiding too granular a classification that would prevent the analysis of rich and
challenging mathematical problems based on real situations.

85. While categorisation by content category is important for item development, selection and
reporting of the assessment results, it is important to note that some items could potentially be
classified in more than one content category.

86. National school mathematics curricula are typically organised around content strands (most
commonly: numbers, algebra, functions, geometry, and data handling) and detailed topic lists help
to define clear expectations. These curricula are designed to equip students with knowledge and
skills that address these same underlying mathematical phenomena that organise the PISA
content. The outcome is that the range of content arising from organising it in the way that PISA
does is closely aligned with the content that is typically found in national mathematics curricula.
This framework lists a range of content topics appropriate for assessing the mathematical literacy
of 15-year-old students, based on analyses of national standards from eleven countries.

87. The broad mathematical content categories and the more specific content topics appropriate
for 15-year-old students described in this section reflect the level and breadth of content that is
eligible for inclusion in the PISA 2021 assessment. Descriptions of each content category and the
relevance of each to reasoning and solving meaningful problems are provided, followed by more
specific definitions of the kinds of content that are appropriate for inclusion in an assessment of
mathematical literacy of 15-year-old students and out-of-school youth.

88. Four topics have been identified for special emphasis in the PISA 2021 assessment. These
topics are not new to the mathematics content categories. Instead, these are topics within the
existing content categories that deserve special emphasis. In the work of Mahajan et al. (“PISA
Mathematics 2021”, (2016,7;)) the four topics are presented not only as commonly encountered
situations in adult life in general, but as the types of mathematics needed in the emerging new
areas of the economy such as high-tech manufacturing etc. The four are: growth phenomena;
geometric approximations; computer simulations; and conditional decision making. These topics

187



should be approached in the test items in a way that is consistent with the experiences of 15-year-
olds. Each topic is discussed with the discussion of the corresponding content category as follows:

e Growth phenomena (change and relationships)

o Geometric approximation (space and shape)

e Computer simulations (quantity)

e Conditional decision making (uncertainty and data)

Change and Relationships

89. The natural and designed worlds display a multitude of temporary and permanent relationships
among objects and circumstances, where changes occur within systems of interrelated objects or
in circumstances where the elements influence one another. In many cases these changes occur
over time, and in other cases changes in one object or quantity are related to changes in another.
Some of these situations involve discrete change; others change continuously. Some relationships
are of a permanent, or invariant, nature. Being more literate about change and relationships
involves understanding fundamental types of change and recognising when they occur in order to
use suitable mathematical models to describe and predict change. Mathematically this means
modelling the change and the relationships with appropriate functions and equations, as well as
creating, interpreting and translating among symbolic and graphical representations of
relationships.

90. Change and relationships is evident in such diverse settings as growth of organisms, music,
seasonal change and cycles, weather patterns, employment levels and economic conditions.
Aspects of the traditional mathematical content of functions and algebra, including algebraic
expressions, equations and inequalities, tabular and graphical representations, are central in
describing, modelling and interpreting change phenomena. Computational tools provide a means
to visualise and interact with change and relationships. Recognising how and when a
computational device can augment and complement mathematical concepts is an important
computational thinking skill.

91. Representations of data and relationships described using statistics are also used to portray
and interpret change and relationships, and a firm grounding in the basics of number and units is
also essential to defining and interpreting change and relationships. Some interesting relationships
arise from geometric measurement, such as the way that changes in perimeter of a family of
shapes might relate to changes in area, or the relationships among lengths of the sides of
triangles.

92. Growth phenomena: Understanding the dangers of flu pandemics and bacterial outbreaks, as
well as the threat of climate change, demand that people think not only in terms of linear
relationships but recognise that such phenomena need non-linear (often exponential but also
other) models. Linear relationships are common and are easy to recognise and understand but to
assume linearity can be dangerous. A good example of linearity and one probably used by
everyone is estimating the distance travelled in various amounts of time while traveling at a given
speed. Such an application provides a reasonable estimate as long as the speed stays relatively
constant. But with flu epidemics, for example, such a linear approach would grossly underestimate
the number of people sick in 5 days after the initial outbreak. Here is where a basic understanding
of non-linear (including quadratic and exponential) growth and how rapidly infections can spread
given that the rate of change increases from day to day is critical. The spread of the Zika infection
is an important example of exponential growth; recognising it as such helped medical personnel to
understand the inherent threat and the need for fast action.

93. Identifying growth phenomena as a focal point of the change and relationships content
category is not to signal that there is an expectation that participating students should have studied
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the exponential function and certainly the items will not require knowledge of the exponential
function. Instead, the expectation is that there will be items that expect students to (a) recognise
that not all growth is linear, (b) that non-linear growth has particular and profound implications on
how we understand certain situations, and (c) appreciate the intuitive meaning of “exponential
growth” as an extremely rapid rate of growth, for example in the earthquake scale, every increase
by 1 unit on the Richter scale does not mean a proportional increase in its effect, but rather by 10,
100, and 1000 times etc.

Space and Shape

94. Space and shape encompasses a wide range of phenomena that are encountered everywhere
in our visual and physical world: patterns, properties of objects, positions and orientations,
representations of objects, decoding and encoding of visual information, navigation and dynamic
interaction with real shapes as well as with representations, movement, displacement, and the
ability to anticipate actions in space. Geometry serves as an essential foundation for space and
shape, but the category extends beyond traditional geometry in content, meaning and method,
drawing on elements of other mathematical areas such as spatial visualisation, measurement and
algebra. For instance, shapes can change and a point can move along a locus, thus requiring
function concepts. Measurement formulas are central in this area. The recognition, manipulation
and interpretation of shapes in settings that call for tools ranging from dynamic geometry software
to Global Positioning Systems (GPS), and to machine learning software are included in this content
category.

95. PISA assumes that the understanding of a set of core concepts and skills is important to
mathematical literacy relative to space and shape. Mathematical literacy in the area of space and
shape involves a range of activities such as understanding perspective (for example in paintings),
creating and reading maps, transforming shapes with and without technology, interpreting views of
three-dimensional scenes from various perspectives and constructing representations of shapes.

96. Geometric approximations: Today’s world is full of shapes that do not follow typical patterns of
evenness or symmetry. Because simple formulas do not deal with irregularity, it has become more
difficult to understand what we see and find the area or volume of the resulting structures. For
example, finding the needed amount of carpeting in a building in which the apartments have acute
angles together with narrow curves demands a different approach than would be the case with a
typically rectangular room.

97. Identifying geometric approximations as a focal point of the space and shape content category
signals the need for students to be able use their understanding of traditional space and shape
phenomena in a range of typical situations.

Quantity

98. The notion of quantity may be the most pervasive and essential mathematical aspect of
engaging with, and functioning in, our world. It incorporates the quantification of attributes of
objects, relationships, situations and entities in the world, understanding various representations of
those quantifications and judging interpretations and arguments based on quantity. To engage with
the quantification of the world involves understanding measurements, counts, magnitudes, units,
indicators, relative size and numerical trends and patterns. Aspects of quantitative reasoning —
such as number sense, multiple representations of numbers, elegance in computation, mental
calculation, estimation and assessment of reasonableness of results — are the essence of
mathematical literacy relative to quantity.

99. Quantification is a primary method for describing and measuring a vast set of attributes of
aspects of the world. It allows for the modelling of situations, for the examination of change and
relationships, for the description and manipulation of space and shape, for organising and
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interpreting data and for the measurement and assessment of uncertainty. Thus mathematical
literacy in the area of quantity applies knowledge of number and number operations in a wide
variety of settings.

100. Computer simulations: Both in mathematics and statistics there are problems that are not so
easily addressed because the required mathematics are complex or involve a large number of
factors all operating in the same system or because of ethical issues relating to the impact on living
beings or their environment. Increasingly in today’s world such problems are being approached
using computer simulations driven by algorithms. In the illustrative example Savings Simulation the
student uses a computer simulation as a tool in decision making. The computer simulation does
the calculations for the student, leaving the student to plan, predict and solve problems based on
the variables that they can control.

101. Identifying computer simulations as a focal point of the quantity content category signals that
in the context the Computer-Based Assessment of Mathematics (CBAM) of PISA being used from
2021, there are a broad category of complex problems including budgeting and planning that
students can analyse in terms of the variables of the problem using computer simulations provided
as part of the test item.

Uncertainty and Data

102. In science, technology and everyday life, variation and its associated uncertainty is a given. It
is a phenomenon at the heart of the theory of probability and statistics. The uncertainty and data
content category includes recognising the place of variation in the real world including, having a
sense of the quantification of that variation, and acknowledging its uncertainty and error in related
inferences. It also includes forming, interpreting and evaluating conclusions drawn in situations
where uncertainty is present. The presentation and interpretation of data are key concepts in this
category (Moore, 1997 ).

103. Economic predictions, poll results, and weather forecasts all include measures of variation
and uncertainty. There is variation in manufacturing processes, test scores and survey findings,
and chance is fundamental to many recreational activities enjoyed by individuals. The traditional
curricular areas of probability and statistics provide formal means of describing, modelling and
interpreting a certain class of phenomena in which variation plays a central role, and for making
corresponding stochastic inferences. In addition, knowledge of number and of aspects of algebra
such as graphs and symbolic representation contribute to engaging in problem solving in this
content category.

104. Conditional decision making: statistics provides a measure of the variation characteristic of
much of what people encounter in their daily lives. That measure is the variance. When there is
more than one variable, there is variation in each of the variables as well as co-variation
characterising the relationships among the variables. These inter-relationships can often be
represents in two-way tables that provide the basis for making conditional decisions (inferences).
In a two-way table for two dichotomous variables (i.e. two variables with two possibilities each),
there are four combinations. The two-way table (analysis of the situation) provides three types of
percentages which, in turn, provide estimates of the corresponding probabilities. These include the
probabilities of the four joint events, the two marginal, and the conditional probabilities which play
the central role in what we have termed conditional decision making. The expectation for the PISA
test items is that students will be able to read the relevant data from the table with a deep
understanding for the meaning of the data that they are extracting.

105. In the illustrative example Purchasing Decision the student is presented with a summary of
customer ratings for a product in an online store. Additionally, the student is provided with more a
more detailed analysis of the reviews by the customers who provided 1- and 2-start ratings. This is
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effect sets up a two way table and the student is asked to demonstrate an understanding of the
different probability estimates that the two-way table provides

106. Identifying conditional decisions making as a focal point of the uncertainty and data content
category signals that students should be expected to appreciate how the formulation of the
analysis in a model impacts the conclusions that can be dawn and that different
assumptions/relationships may well result in different conclusions.

Content Topics for Guiding the Assessment of Mathematical Literacy of 15-year-old Students

107. To effectively understand and solve contextualised problems involving change and
relationships; space and shape; quantity; and uncertainty and data requires drawing upon a variety
of mathematical concepts, procedures, facts, and tools at an appropriate level of depth and
sophistication. As an assessment of mathematical literacy, PISA strives to assess the levels and
types of mathematics that are appropriate for 15-year-old students on a trajectory to become
constructive, engaged and reflective 21st century citizens able to make well-founded judgments
and decisions. It is also the case that PISA, while not designed or intended to be a curriculum-
driven assessment, strives to reflect the mathematics that students have likely had the opportunity
to learn by the time they are 15 years old.

108. In the development of the PISA 2012 mathematical literacy framework, with an eye toward
developing an assessment that is both forward-thinking yet reflective of the mathematics that 15-
year-old students have likely had the opportunity to learn, analyses were conducted of a sample of
desired learning outcomes from eleven countries to determine both what is being taught to
students in classrooms around the world and what countries deem realistic and important
preparation for students as they approach entry into the workplace or admission into a higher
education institution. Based on commonalities identified in these analyses, coupled with the
judgment of mathematics experts, content deemed appropriate for inclusion in the assessment of
mathematical literacy of 15-year-old students on PISA 2012, and continued for PISA 2021, is
described below.

109. For PISA 2021 four additional focus topics have been added to the list. The resulting lists is
intended to be illustrative of the content topics included in PISA 2021 and not an exhaustive listing:

o Growth phenomena: Different types of linear and non-linear growth

o Geometric approximation: Approximating the attributes and properties of irregular or
unfamiliar shapes and objects by breaking these shapes and objects up into more familiar
shapes and objects for which there are formulae and tools.

e Computer simulations: Exploring situations (that may include budgeting, planning,
population distribution, disease spread, experimental probability, reaction time modelling
etc.) in terms of the variables and the impact that these have on the outcome.

e Conditional decision making: Using basic principles of combinatorics and an understanding
of interrelationships between variables to interpret situations and make predictions.

e Functions: The concept of function, emphasising but not limited to linear functions, their
properties, and a variety of descriptions and representations of them. Commonly used
representations are verbal, symbolic, tabular and graphical.

o Algebraic expressions: Verbal interpretation of and manipulation with algebraic
expressions, involving numbers, symbols, arithmetic operations, powers and simple roots.

o FEquations and inequalities: Linear and related equations and inequalities, simple second-
degree equations, and analytic and non-analytic solution methods.

e Co-ordinate systems: Representation and description of data, position and relationships.
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e Relationships within and among geometrical objects in two and three dimensions: Static
relationships such as algebraic connections among elements of figures (e.g. the
Pythagorean theorem as defining the relationship between the lengths of the sides of a
right triangle), relative position, similarity and congruence, and dynamic relationships
involving transformation and motion of objects, as well as correspondences between two-
and three-dimensional objects.

e Measurement. Quantification of features of and among shapes and objects, such as angle
measures, distance, length, perimeter, circumference, area and volume.

e Numbers and units: Concepts, representations of numbers and number systems (including
converting between number systems), including properties of integer and rational numbers,
as well as quantities and units referring to phenomena such as time, money, weight,
temperature, distance, area and volume, and derived quantities and their numerical
description.

e Arithmetic operations: The nature and properties of these operations and related notational
conventions.

e Percents, ratios and proportions: Numerical description of relative magnitude and the
application of proportions and proportional reasoning to solve problems.

e Counting principles: Simple combinations.

o Estimation: Purpose-driven approximation of quantities and numerical expressions,
including significant digits and rounding.

e Data collection, representation and interpretation: Nature, genesis and collection of various
types of data, and the different ways to analyse, represent and interpret them.

o Data variability and its description: Concepts such as variability, distribution and central
tendency of data sets, and ways to describe and interpret these in quantitative and
graphical terms.

e Samples and sampling: Concepts of sampling and sampling from data populations,
including simple inferences based on properties of samples including accuracy and
precision.

e Chance and probability: Notion of random events, random variation and its representation,
chance and frequency of events, and basic aspects of the concept of probability and
conditional probability.

Contexts for the assessment items and selected 21st century skills

110. The definition of mathematical literacy introduces two important considerations for the PISA
assessment items. First, the definition makes it clear that mathematical literacy takes place in real-
world contexts. Second, mathematical literacy assists individuals to know the role that mathematics
plays in the world and to make the well-founded judgments and decisions needed by constructive,
engaged and reflective 21st century citizens. In this section we discuss how both real-world
contexts and 21st century skills impact on item development.

111. The real-world context nature of mathematical literacy is not unproblematic for PISA. Real-
world contexts involve information and that information is communicated using text. The
quantitative and statistical information that flows in the world and reaches citizens is communicated
through printed or spoken text, e.g. media articles, press releases, blogs, social networks,
advertisements etc. This printed and spoken text is used to present messages or arguments that
may or may not involve numbers and/or graphs. Text is the main tool for communicating context,
and it follows that text comprehension is a fundamental and pre-requisite skill for success in
mathematical literacy. The challenge this creates for PISA and item development is not
insignificant. On the one hand the assessment must present socially meaningful quantitative

192



messages using rich text, on the other hand the comparative nature of the assessment, the many
languages it is translated into and the wide range of text comprehension levels among participating
15-year-olds places limits on the richness of the text that can realistically be used. This challenge
is discussed further in the section on item development.

Contexts

112. An important aspect of mathematical literacy is that mathematics is used to solve a problem
set in a context. The context is the aspect of an individual's world in which the problems are
placed. The choice of appropriate mathematical strategies and representations is often dependent
on the context in which a problem arises, and by implication there is the need to utilise knowledge
of the real world context in developing the model. Being able to work within a context is widely
appreciated to place additional demands on the problem solver (see Watson and Callingham,
(200329)), for findings about statistics). For PISA, it is important that a wide variety of contexts are
used. This offers the possibility of connecting with the broadest possible range of individual
interests and with the range of situations in which individuals operate in the 21st century.

113. In light of the number of countries participating in PISA 2021 and with that an increasing
range of participants from low- and middle-income countries as well as the possibility of out-of-
school 15-year-olds, it is important that item developers take great care to ensure that the contexts
used for items are accessible to a very broad range of participants. In this regard it is also
important that the reading load of the items remains modest so that the items continue to assess
mathematical literacy.

114. For purposes of the PISA 2021 mathematics framework, the four context categories of the
PISA 2012 framework have been retained and are used to inform assessment item development. It
should be noted that while these contexts are intended to inform item development, there is no
expectation that there will be reporting against these contexts.

115. Personal — Problems classified in the personal context category focus on activities of one’s
self, one’s family or one’s peer group. The kinds of contexts that may be considered personal
include (but are not limited to) those involving food preparation, shopping, games, personal health,
personal transportation, recreation, sports, travel, personal scheduling and personal finance.

116. Occupational — Problems classified in the occupational context category are centred on the
world of work. Items categorised as occupational may involve (but are not limited to) such things as
measuring, costing and ordering materials for building, payroll/accounting, quality control,
scheduling/inventory, design/architecture and job-related decision making either with or without
appropriate technology. Occupational contexts may relate to any level of the workforce, from
unskilled work to the highest levels of professional work, although items in the PISA survey must
be accessible to 15-year-old students.

117. Societal — Problems classified in the societal context category focus on one’s community
(whether local, national or global). They may involve (but are not limited to) such things as voting
systems, public transport, government, public policies, demographics, advertising, health,
entertainment, national statistics and economics. Although individuals are involved in all of these
things in a personal way, in the societal context category, the focus of problems is on the
community perspective.

118. Scientific — Problems classified in the scientific category relate to the application of
mathematics to the natural world and issues and topics related to science and technology.
Particular contexts might include (but are not limited to) such areas as weather or climate, ecology,
medicine, space science, genetics, measurement and the world of mathematics itself. ltems that
are intra-mathematical, where all the elements involved belong in the world of mathematics, fall
within the scientific context.
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119. PISA assessment items are arranged in units that share stimulus material. It is therefore
usually the case that all items in the same unit belong to the same context category. Exceptions do
arise; for example, stimulus material may be examined from a personal point of view in one item
and a societal point of view in another. When an item involves only mathematical constructs
without reference to the contextual elements of the unit within which it is located, it is allocated to
the context category of the unit. In the unusual case of a unit involving only mathematical
constructs and being without reference to any context outside of mathematics, the unit is assigned
to the scientific context category.

120. Using these context categories provides the basis for selecting a mix of item contexts and
ensures that the assessment reflects a broad range of uses of mathematics, ranging from
everyday personal uses to the scientific demands of global problems. Moreover, it is important that
each context category be populated with assessment items having a broad range of item
difficulties. Given that the major purpose of these context categories is to challenge students in a
broad range of problem contexts, each category should contribute substantially to the
measurement of mathematical literacy. It should not be the case that the difficulty level of
assessment items representing one context category is systematically higher or lower than the
difficulty level of assessment items in another category.

121. In identifying contexts that may be relevant, it is critical to keep in mind that a purpose of the
assessment is to gauge the use of mathematical content knowledge and skills that students have
acquired by age 15. Contexts for assessment items, therefore, are selected in light of relevance to
students’ interests and lives and the demands that will be placed upon them as they enter society
as constructive, engaged and reflective citizens. National Project Managers from countries
participating in the PISA survey are involved in judging the degree of such relevance.

21st Century skills

122. There is increased interest worldwide in what are called 21st century skills and their possible
inclusion in educational systems. The OECD has put out a publication focusing on such skills and
has sponsored a research project entitled The Future of Education and Skills: An OECD 2030
Framework in which some 25 countries are involved in a cross-national study of curriculum
including the incorporation of such skills. The project has as its central focus what the curriculum
might look like in the future, focusing initially on mathematics and physical education.

123. Over the past 15 years or so a number of publications have sought to bring clarity to the
discussion and consideration of 21st century skills. A summary of key reports and their
conceptualisation of 21st century skills is provided in PISA 2021 Mathematics: A Broadened
Perspective [EDU/PISA/GB(2017)17]. After careful analysis of these publications the authors
recommended that a strong case can be made for the infusion of specific 21st century skills into
specific disciplines. For example, it will become increasingly important to teach students at school
how to make reasonable arguments with appropriate justification. The arguments they make
should be mathematically rigorous, based on sound theory and strong enough to withstand
criticism, and yet, whenever possible, avoid referring to authorities (e.g. ‘it says so on the internet’).
This is part of the fundamental competence to make independent judgements and take
responsibility for them (OECD, 2005;). In the social context it is not enough to be right; one must
be able and ready to present arguments and to defend them. Learning mathematics, with its clarity
of contexts and strong emphasis on logical reasoning and rigour at the appropriate level, is a
perfect opportunity to practice and develop the ability for this kind of argumentation.

124. Similarly, in the modern era, it is critical to equip students with tools that they can use to
defend themselves from lies and inferences that purport to be based on mathematical reasoning.
Quite often some fluency in logical reasoning is sufficient; a lie usually hides some hidden
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contradiction. The alertness of young minds towards possible contradictions can be developed
most easily in good classes of mathematics.

125. Using the logic of finding the intersection between generic 21st century skills and related but
subject-matter specific skills that are a natural part of the instruction related to that subject matter
results in the following identified eight 21st century skills for inclusion in the PISA 2021 assessment
framework. They are:

e Critical thinking

e Creativity

o Research and inquiry

o Self-direction, initiative, and persistence
e Information use

e Systems thinking

e Communication

e Reflection
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Assessing Mathematical Literacy

126. This section outlines the approach taken to implement the elements of the framework
described in previous sections into the PISA survey for 2021. This includes the structure of the
mathematics component of the PISA survey, the desired distribution of score points for
mathematical reasoning and the processes of problem solving; the distribution of score points by
content area; a discussion on the range of item difficulties; the structure of the survey instrument;
the role of the computer-based assessment of mathematics; the design of the assessment items;
and the reporting of levels of mathematical proficiency.

Structure of the PISA 2021 Mathematics Assessment

127. In accordance with the definition of mathematical literacy, assessment items used in any
instruments that are developed as part of the PISA survey are set within a context. ltems involve
the application of important mathematical concepts, knowledge, understandings and skills
(mathematical content knowledge) at the appropriate level for 15-year-old students, as described
earlier. The framework is used to guide the structure and content of the assessment, and it is
important that the survey instrument include an appropriate balance of items reflecting the
components of the mathematical literacy framework.

Desired Distribution of Score Points by Mathematical Reasoning and Problem solving
process

128. Assessment items in the PISA 2021 mathematics survey can be assigned to either
mathematical reasoning or one of three mathematical processes associated with mathematical
problem solving. The goal in constructing the assessment is to achieve a balance that provides
approximately equal weighting between the two processes that involve making a connection
between the real world and the mathematical world (formulating and interpreting/evaluating) and
mathematical reasoning and employing which call for students to be able to work on a
mathematically formulated problem. While it is true that mathematical reasoning can be observed
within the process of formulating, interpreting and employing items will only contribute to one
domain.

Table 1. Approximate distribution of score points by domain for PISA 2021

Percentage of
score points in

PISA 2021

Mathematical Reasoning Approximately 25
Mathemahcal Problem Formulating Situations Mathematically Approximately 25
Solving

Employing Mathematical Concepts, :

Facts, Procedures and Reasoning HppretimeiEly 22

Interpreting, Applying and Evaluating :

Mathematical Outcomes Approximately 25
TOTAL 100
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129. It is important to note that items in each process category should have a range of difficulty
and mathematical demand. This is further addressed in the table of demands for mathematical
reasoning and each of the problem solving processes.

Desired Distribution of Score Points by Content Category

130. PISA mathematics items are selected to reflect the mathematical content knowledge
described earlier in this framework. The trend items selected for PISA 2021 will be distributed
across the four content categories, as shown in Table 2. The goal in constructing the survey is a
distribution of items with respect to content category that provides as balanced a distribution of
score points as possible, since all of these domains are important for constructive, engaged and
reflective citizens.

Table 2. Approximate distribution of score points by content category for PISA 2021

Content category Percentage of score points in PISA 2021
Change and Relationships Approximately 25
Space and Shape Approximately 25
Quantity Approximately 25
Uncertainty and Data Approximately 25
TOTAL 100

131. It is important to note that items in each content category should have a range of difficulty and
mathematical demand.

A Range of Item Difficulties

132. The PISA 2021 mathematical literacy survey includes items with a wide range of difficulties,
paralleling the range of abilities of 15-year-old students. It includes items that are challenging for
the most able students and items that are suitable for the least able students assessed on
mathematical literacy. From a psychometric perspective, a survey that is designed to measure a
particular cohort of individuals is most effective and efficient when the difficulty of assessment
items matches the ability of the measured subjects. Furthermore, the described proficiency scales
that are used as a central part of the reporting of PISA outcomes can only include useful details for
all students if the items from which the proficiency descriptions are drawn span the range of
abilities described.

133. Table 3 describes the range of actions that are expected of students for mathematical
reasoning and each of the problem solving processes. These lists describe the actions that the
items will demand of students. For each category there are a number of items marked with “**” to
denote the actions that are expected of the students that will perform at levels 1a, 1b and 1c as
well as level 2 of the proficiency scale. Iltem developers will need to ensure that there are sufficient
items at the lower end of the performance scale to allow students at these levels to be able to
show what they are capable of.
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134. In order to gain useful information for the new lower levels, 1b and 1c, it is vital that context
and language do not interfere with the mathematics being assessed. To this end, the context and
language must be carefully considered. That said, the items must still be interesting to avoid the
possibility that students will simply not attempt the items because it holds no interest.

135. The context for both 1b and 1c level items should be situations that students encounter on a
daily basis. Examples of these contexts may include money, temperature, food, time, date, weight,
size and distance. All items should be concrete and not abstract. The focus of the item should be
mathematical only. The understanding of the context should not interfere with the performance of
the item.

136. Equally important, it is to have all items formulated in the simplest possible terms. Sentences
should be short and direct. Compound sentences, compound nouns and conditional sentences
should be avoided. Vocabulary used in the items must be carefully examined to ensure that
students will have a clear understanding of what is being required. In addition, special care will be
given to ensure that no extra difficulty is added due to a heavy text load or by a context that is
unfamiliar to students based on their cultural background.

137. Items designed for Level 1c should only ask for a single step or operation. However, it is
important to note that a single step or operation is not limited to an arithmetical step. This step
might be demonstrated by making a selection or identifying some information. Both mathematical
reasoning and all of the problem solving processes should be used to measure the mathematical
literacy capabilities of students at Levels 1b and 1c.

Table 3. Expected student actions for mathematical reasoning and each of the problem
solving processes’

Reasoning

** Draw a simple conclusion
** Select an appropriate justification

** Explain why a mathematical result or conclusion does, or does not, make sense given the
context of a problem

Represent a problem in a different way, including organising it according to mathematical
concepts and making appropriate assumptions

Utilise definitions, rules and formal systems as well as employing algorithms and
computational thinking

Explain and defend a justification for the identified or devised representation of a real-world
situation

Explain or defend a justification for the processes and procedures or simulations used to
determine a mathematical result or solution

Identify the limits of the model used to solve a problem

Understand definitions, rules and formal systems as well as employing algorithms and

® Table 3 is a reformulation of the figure used in previous frameworks to link mathematical processes with
mathematical capabilities. All of the examples and illustrations from that figure are included in this
reformulation.
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computational reasoning
Provide a justification for the identified or devised representation of a real-world situation

Provide a justification for the processes and procedures used to determine a mathematical
result or solution

Reflect on mathematical arguments, explaining and justifying the mathematical result
Critique the limits of the model used to solve a problem

Interpret a mathematical result back into the real-world context in order to explain the
meaning of the results

Explain the relationships between the context-specific language of a problem and the
symbolic and formal language needed to represent it mathematically.

Reflect on mathematical arguments, explaining and justifying the mathematical result

Reflect on mathematical solutions and create explanations and arguments that support,
refute or qualify a mathematical solution to a contextualised problem

Analyse similarities and differences between a computational model and the mathematical
problem that it is modelling

Explain how a simple algorithm works and to detect and correct errors in algorithms and
programs

Formulating Employing Interpreting
** Select a mathematical ** Perform a simple ** Interpret a mathematical
description or a calculation result back into the real world
representation that describes context
a problem
** |dentify the key variables in  ** Select an appropriate ** |dentify whether a
a model strategy from a list mathematical result or

conclusion does, or does not,
make sense given the
context of a problem

** Select a representation ** Implement a given strategy  ** Identify the limits of the
appropriate to the problem to determine a mathematical = model used to solve a
context solution problem

Read, decode and make ** Make mathematical Use mathematical tools or
sense of statements, diagrams, graphs, computer simulations to
questions, tasks, objects or constructions or computing ascertain the reasonableness
images to create a model of  artifacts of a mathematical solution
the situation and any limits and constraints

on that solution, given the
context of the problem
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Formulating

Employing

Interpreting

Recognise mathematical
structure (including
regularities, relationships,
and patterns) in problems or
situations

Identify and describe the
mathematical aspects of a
real-world problem situation
including identifying the
significant variables

Simplify or decompose a
situation or problem in order
to make it amenable to
mathematical analysis

Recognise aspects of a
problem that correspond with
known problems or
mathematical concepts, facts
or procedures

Translate a problem into a
standard mathematical
representation or algorithm

Use mathematical tools
(using appropriate variables,
symbols, diagrams) to
describe the mathematical
structures and/or
relationships in a problem

Apply mathematical tools and
computing tool to portray
mathematical relationships

Understand and utilise
constructs based on
definitions, rules and formal
systems including employing
familiar algorithms

Develop mathematical
diagrams, graphs,
constructions or computing
artifacts and extracting
mathematical information
from them

Manipulate numbers,
graphical and statistical data
and information, algebraic
expressions and equations,
and geometric
representations

Articulate a solution, showing
and/or summarising and
presenting intermediate
mathematical results

Use mathematical tools,
including technology,
simulations and
computational thinking, to
help find exact or
approximate solutions

Make sense of, relate and
use a variety of
representations when
interacting with a problem

Switch between different
representations in the
process of finding solutions
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Interpret mathematical
outcomes in a variety of
formats in relation to a
situation or use; compare or
evaluate two or more
representations in relation to
a situation

Use knowledge of how the
real world impacts the
outcomes and calculations of
a mathematical procedure or
model in order to make
contextual judgments about
how the results should be
adjusted or applied

Construct and communicate
explanations and arguments
in the context of the problem

Recognise [demonstrate,
interpret, explain] the extent
and limits of mathematical
concepts and mathematical
solutions

Understand the relationship
between the context of the
problem and representation
of the mathematical solution.
Use this understanding to
help interpret the solution in
context and gauge the
feasibility and possible
limitations of the solution



Formulating Employing Interpreting

Identify the constraints, Use a multi-step procedure
assumptions simplifications in leading to a mathematical
a mathematical model solution, conclusion or

generalisation

Use an understanding of the
context to guide or expedite
the mathematical solving
process, e.g. working to a
context-appropriate level of
accuracy

Make generalisations based
on the results of applying
mathematical procedures to
find solutions

Computer-based Assessment of Mathematics

138. The main mode of delivery for PISA 2021 will be the computer-based assessment of
mathematics (CBAM). The transition has been anticipated with both the 2015 and 2018 studies
moving to computer-based delivery. In order to maintain trends across the studies, both the 2015
and 2018 assessments were computer neutral despite using a computer-based delivery mode. The
transition to a full CBAM in 2021 provides a range of opportunities to develop the assessment of
mathematical literacy to be better aligned with the evolving nature of mathematics in the modern
world, while ensuring backward trends to previous cycles. These opportunities include new item
formats (e.g. drag and drop); presenting students with real-world data (such as large, sortable
datasets); creating mathematical models or simulations that students can explore by changing the
variable values; curve fitting and using the best fit curve to make predictions. In addition to a wider
range of question types and mathematical opportunities that the CBAM provides, it also allows for
adaptive assessment.

139. The adaptive assessment capability of the CBAM, which was previously implemented in the
PISA reading assessment, provides the opportunity of better describing what it is that students at
both ends of the performance spectrum are able to do. By providing students with increasing
individualised combinations of test units according to their responses and scores to the early units
that they respond to, increasingly detailed information on the performance characteristics of
students at both ends of the performance scale is generated.

140. Making use of enhancements offered by computer technology results in assessment items
that are more engaging to students, more visually appealing, and easier to understand. For
example, students may be presented with a moving stimulus, representations of three-dimensional
objects that can be rotated or more flexible access to relevant information. New item formats, such
as those calling for students to ‘drag and drop’ information or use ‘hot spots’ on an image, are
designed to engage students, permit a wider range of response types and give a more rounded
picture of mathematical literacy. A key challenge is to ensure that these items continue to assess
mathematical literacy and that interference from domain irrelevant dimensions is kept to a
minimum.
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141. Investigations show that the mathematical demands of work increasingly occur in the
presence of electronic technology so that mathematical literacy and computer use are melded
together (Hoyles et al., 2002;34;). For employees at all levels of the workplace, there is now an
interdependency between mathematical literacy and the use of computer technology. A key
challenge is to distinguish the mathematical demands of a PISA computer-based item from
demands unrelated to mathematical competence, such as the information and communications
technology (ICT) demands of the item, and the presentation format. Solving PISA items on a
computer rather than on paper moves PISA into the reality and the demands of the 21st Century.

142. Questions that seem well suited to the CBAM and the evolving nature of mathematical literacy
include:

e Simulation in which a mathematical model has been established and students can change
the variable values to explore the impact of the variables to create “an optimal solution”.

e Fitting a curve (by selecting a curve from a limited set of curves provided) to a data set or a
geometric image to determine the “best fit” and using the resulting best fit curve to
determine the answer to a question about the situation.

¢ Budgeting situations (e.g. online store) in which the student must select combinations of
products to meet achieve a range of objectives within a given budget.

e Purchase simulation in which the student selects from different loan and associates
repayment options to purchase an item using a loan and meeting a budget. The challenge
in the problem is to understand how the variables interact.

¢ Problems that include visual coding to achieve a given sequence of actions.

143. Notwithstanding the opportunities that the CBAM presents (described above), it is important
that the CBAM remains focussed on assessing mathematical literacy and does not shift to
assessing ICT skills. Similarly it is important that the simulations and other questions hinted at
above do not become so “noisy” that the mathematical reasoning and problem solving processes
are lost.

144. The CBAM must also retain some of the paper version features for example the ability to
revisit items already attempted — although in the context of adaptive testing this will of necessity be
limited to the unit on which the student is working.

Design of the PISA 2021 Mathematics Items

145. Three item format types are used to assess mathematical literacy in PISA 2021: open
constructed-response, closed constructed-response and selected-response (multiple-choice)
items.

e Open constructed-response items require a somewhat extended written response from a
student. Such items also may ask the student to show the steps taken or to explain how the
answer was reached. These items require trained experts to manually code student
responses. To facilitate the adaptive assessment feature of the CBAM, it will be necessary
to minimise the number of items that rely on trained experts to code the student responses.

o Closed constructed-response items provide a more structured setting for presenting
problem solutions, and they produce a student response that can be easily judged to be
either correct or incorrect. Often student responses to questions of this type can be coded
automatically. The most frequently used closed constructed-responses are single numbers.

e Selected-response items require the choice of one or more responses from a number of
response options. Responses to these questions can usually be automatically processed.
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About equal numbers of each of these item format types are being used to construct the
survey instruments.

146. The PISA mathematics survey is composed of assessment units comprising written stimulus
material and other information such as tables, charts, graphs or diagrams, plus one or more items
that are linked to this common stimulus material. This format gives students the opportunity to
become involved with a context or problem by responding to a series of related items.

147. Items selected for inclusion in the PISA survey represent a broad range of difficulties, to
match the wide ability range of students participating in the assessment. In addition, all the major
categories of the assessment (the content categories; mathematical reasoning and problem
solving process categories and the different context categories and 21st century skills) are
represented, to the degree possible, with items of a wide range of difficulties. Item difficulties are
established as one of a number of measurement properties in an extensive field trial prior to item
selection for the main PISA survey. Iltems are selected for inclusion in the PISA survey instruments
based on their fit with framework categories and their measurement properties.

148. In addition, the level of reading required to successfully engage with an item is considered
very carefully in item development and selection. A goal in item development is to make the
wording of items as simple and direct as possible. Care is also taken to avoid item contexts that
would create a cultural bias, and all choices are checked with national teams. Translation of the
items into many languages is conducted very carefully, with extensive back-translation and other
protocols.

149. PISA 2021 will include a tool that will allow students to provide typed constructed-response
answers and show their work as required for mathematical literacy. The tool allows students to
enter both text and numbers. By clicking the appropriate button, students can enter a fraction,
square root, or exponent. Additional symbols such as 1 and greater/less than signs are available,
as are operators such as multiplication and division signs. An example is shown in Figure 3 below.

Figure 3. Example of the PISA 2021 editor tool

Show your calculations |

b |

.

EH N [ [=] (<] (2] [x] [+]
|

150. The suite of tools available to students is also expected to include a basic scientific calculator.
Operators to be included are addition, subtraction, multiplication and division, as well as square
root, pi, parentheses, exponent, square, fraction (y/x), inverse (1/x) and the calculator will be
programmed to respect the standard order of operations.

151. Students taking the assessment on paper can have access to a hand-held calculator, as
approved for use by 15-year-old students in their respective school systems.
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Item Scoring

152. Although the majority of the items are dichotomously scored (that is, responses are awarded
either credit or no credit), the open constructed-response items can sometimes involve partial
credit scoring, which allows responses to be assigned credit according to differing degrees of
“correctness” of responses and or to the extent to which an item has been engaged with or not. It is
anticipated that the need for partial credit scoring will be particularly significant for the
mathematical reasoning items which will seldom involve the production of single number response
but rather responses with one or more elements.

Reporting Proficiency in Mathematics

153. The outcomes of the PISA mathematics survey are reported in a number of ways. Estimates
of overall mathematical proficiency are obtained for sampled students in each participating country,
and a number of proficiency levels are defined. Descriptions of the degree of mathematical literacy
typical of students in each level are also developed. For PISA 2021, the six proficiency levels
reported for the overall PISA mathematics in previous cycles will be expanded as follows: Level 1
will be renamed Level 1a, and the table describing the proficiencies will be extended to include
Levels 1b and 1c. These additional levels have been added to provide greater granularity of
reporting in students performing at the lower end of the proficiency scale.

154. As well as the overall mathematics scale, additional described proficiency scales are
developed after the Field Trial and are then reported. These additional scales are for mathematical
reasoning and for the three processes of mathematical problem solving:

formulating situations mathematically; employing mathematical concepts, facts, procedures, and
reasoning; and interpreting, applying and evaluating mathematical outcomes.

Mathematical Literacy and the Background Questionnaires

155. Since the first cycle of PISA, student and school context questionnaires have served two
interrelated purposes in service of the broader goal of evaluating educational systems: first, the
questionnaires provide a context through which to interpret the PISA results both within and
between education systems. Second, the questionnaires aim to provide reliable and valid
measurement of additional educational indicators, which can inform policy and research in their
own right.

156. Since mathematical literacy is the major domain in the 2021 survey, the background
guestionnaires are expected to provide not only trend data for the constructs that continue to be
assessed, but additionally to provide rich information on the innovations that are evident in the
PISA 2021 mathematical literacy framework. In particular it is expected that mathematical literacy
will feature prominently in the analysis of the domain-specific contextual constructs as well in a
number of the different categories of policy focus that range from individual level variables such a
demographics and social and emotional characteristics to school practices, policies and
infrastructure (OECD, 201832).

157. Two broad areas of students’ attitudes towards mathematics that dispose them to productive
engagement in mathematics were identified as being of potential interest as an adjunct to the PISA
2012 mathematics assessment. These are students’ interest in mathematics and their willingness
to engage in it. It is expected that these will continue to be a focus of the questionnaires in 2021.

158. Interest in mathematics has components related to present and future activity. Relevant
questions focus on students’ interest in mathematics at school, whether they see it as useful in real
life as well as their intentions to undertake further study in mathematics and to participate in
mathematics-oriented careers. There is international concern about this area, because in many
participating countries there is a decline in the percentage of students who are choosing
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mathematics related future studies, whereas at the same time there is a growing need for
graduates from these areas.

159. Students’ willingness to do mathematics is concerned with the attitudes, emotions and self-
related beliefs that dispose students to benefit, or prevent them from benefitting, from the
mathematical literacy that they have achieved. Students who enjoy mathematical activity and feel
confident to undertake it are more likely to use mathematics to think about the situations that they
encounter in the various facets of their lives, inside and outside school. The constructs from the
PISA survey that are relevant to this area include the emotions of enjoyment, confidence and (lack
of) mathematics anxiety, and the self-related beliefs of self-concept and self-efficacy. An analysis
of the subsequent progress of young Australians who scored poorly on PISA at age 15 found that
those who “recognise the value of mathematics for their future success are more likely to achieve
this success, and that includes being happy with many aspects of their personal lives as well as
their futures and careers” (Hillman and Thomson, 2010, p. 3133). The study recommends that a
focus on the practical applications of mathematics in everyday life may help improve the outlook for
these low-achieving students.

160. The innovations evident in the PISA 2021 mathematics framework point to at least four areas
in which the background questionnaires can provide rich data. These areas are: mathematical
reasoning; computational thinking and the role of technology in both doing and teaching
mathematics; the four focal content areas; and 21st century skills in the context of
mathematics.

Mathematical reasoning

161. The PISA 2021 mathematics framework foregrounds mathematical reasoning enabled by
some key understandings that undergird school mathematics (understanding quantity, number
systems and their algebraic properties; appreciating the power of abstraction and symbolic
representation; seeing mathematical structures and their regularities; recognising functional
relationships between quantities; using mathematical modelling as a lens onto the real world; and
understanding variation as the heart of statistics).

162. The focus on reasoning has implications for the background questionnaires which should
provide measures to understand students’ opportunities to learn to reason mathematically and
employ the key understandings that undergird school mathematics. In particular the questionnaires
should establish the frequency with which students, for example:

¢ Identify, recognise, organise, connect, and represent;
e Construct, abstract, evaluate, deduce, justify, explain, and defend; and
¢ Interpret, make judgements, critique, refute, and qualify.

163. In addition to establishing the frequency of the opportunities (to learn) to reason, the
questionnaires should get at what forms these opportunities take (verbal or written).

164. Finally, with respect to reasoning, the questionnaires should get a sense of the willingness of
students to persist with tasks that involve reasoning.

165. In the case of teachers and teaching there is the need to better understand how they see the
role of reasoning in mathematics in general and in their teaching and assessment practices in
particular.

Computational thinking

166. Aspects of computational thinking form a rapidly evolving and growing dimension of both
mathematics and mathematical literacy. The PISA 2021 mathematical literacy framework illustrates
how computational thinking is both part of doing mathematics and impacting on doing
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mathematics. The values and beliefs about learning and open-mindedness modules of the
background questionnaires can explore student’s experience of the role of computational thinking
in doing mathematics.

167. The PISA 2021 mathematical literacy framework draws attention to the different ways in which
technology is both changing the world in which we live and changing what it means to engage in
mathematics. Key questions for the background questionnaires include developing a deep
understanding of first, how students’ experiences of mathematics and doing mathematics are
changing (if at all) and second, how classroom pedagogy is evolving due to the impact that
technology is having on how students engages with mathematics and mathematical artefacts and
on what it means to do mathematics. In the case of students, it is of interest to better understand
how technology is impacting student performance which could be explored in the task performance
module of the questionnaire framework. The pedagogical issues could be explored in both the
learning time and curriculum and teaching practices modules.

168. The focus on computational thinking and the role of technology in both doing and teaching
mathematics has implications for the background questionnaires which should provide measures
to better understand students’ opportunities to learn in this regard. In particular the questionnaires
should establish the frequency with which students, for example:

e Design or work with computer simulations and or computer models;

e Code or program both inside the mathematics classroom and outside it; and

o Are exposed to Computer Mathematics Systems (CSM) (including dynamic geometry
software; spreadsheets; programming software (e.g. Logo and Scratch); graphing
calculators; games etc.).

Four focal content areas

169. In recognition of the changing world the PISA 2021 Mathematics Framework has suggested
that four content areas within the existing content framework receive special focus. These content
areas are: growth phenomena (within change and relationships); geometric approximation (within
space and shape); computer simulations (within quantity); and conditional decision making (within
uncertainty and data). The focus on these content areas has implications for the background
questionnaires which should provide measures to better understand students’ opportunities to
learn in this regard. In particular the questionnaires should establish the frequency with which
students are exposed to this contents and the different forms that the opportunities take.

21st century skills in the context of mathematics

170. The PISA 2021 mathematical literacy framework introduces a particular set of 21st century
skills both as an outcome of and focus for mathematics. The background questionnaires could
productively examine both whether or not mathematics is contributing to the development of these
skills and if teaching practices are focusing on them. In particular, the learning time and curriculum
module could explore whether or not these skills appear in the enacted curriculum.

171. The results of the PISA 2021 survey will provide important information for educational policy
makers in the participating countries about both the achievement-related and attitude-related
outcomes of schooling. By combining information from the PISA assessment of mathematical
literacy and the survey information on attitudes, emotions and beliefs that predispose students to
use their mathematical literacy as well as the impact of the four developments described above, a
more complete picture will emerge.
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Summary

172. The PISA 2021 mathematical literacy framework while maintaining coherence with the
previous mathematical literacy frameworks acknowledges that the world is ever changing and with
it the demand for mathematically literate citizens to reason mathematically rather than reproducing
mathematical techniques as routines,

173. The aim of PISA with regard to mathematical literacy is to develop indicators that show how
effectively countries are preparing students to use mathematics in the everyday aspect of their
personal, civic and professional lives, as constructive, engaged and reflective 21st century citizens.
To achieve this, PISA has developed a definition of mathematical literacy and an assessment
framework that reflects the important components of this definition.

174. The mathematics assessment items selected for inclusion in PISA 2021, based on this
definition and framework, are intended to reflect a balance between mathematical reasoning,
problem solving processes, mathematical content and contexts.

175. The assessment design will assure valid measurement of ability across the range of
achievement extending to two levels below the previous PISA scale, while preserving the quality
and content of the assessment.

176. The CBAM to be used from 2021 provides problems in a variety of item formats with varying
degrees of built-in guidance and structure and a range of formats retaining throughout an
emphasis on authentic problems that require students to reason and demonstrate their thinking.

207



References

Ananiadou, K. and M. Claro (2009), “21st Century Skills and Competences for New
Millennium Learners in OECD Countries”, OECD Education Working Papers, No.
41, OECD Publishing, Paris, http://dx.doi.org/10.1787/218525261154.

Basu, S. et al. (2016), “Identifying middle school students’ challenges in
computational thinking-based science learning”, Research and Practice in
Technology Enhanced Learning, Vol. 11/3, http://dx.doi.org/10.1186/s41039-016-
0036-2.

Beheshti, E. et al. (2017), Computational Thinking in Practice: How STEM
Professionals Use CT in Their Work, Northwestern University, San Antonio, Texas,
http://ccl.northwestern.edu/papers.shtml.

Beloit College (2017), The Beloit College Mindset List for the Class of 2021,
https://www.beloit.edu/mindset/2021/.

Benton, L. et al. (2017), “Bridging Primary Programming and Mathematics: Some
Findings of Design Research in England”, Digital Experiences in Mathematics
Education, Vol. 3, pp. 115-138, http://dx.doi.org/10.1007/s40751-017-0028-x.

Box, G. and N. Draper (1987), Empirical Model-Building and Response Surfaces,
John Wiley.

Brennan, K. and M. Resnick (2012), New frameworks for studying and assessing
the development of computational thinking,
https://web.media.mit.edu/~kbrennan/files/Brennan_Resnick_AERA2012_CT.pdf.

Devlin, K. (1994), Mathematics: The Science of Patterns : The Search for Order in
Life, Mind, and the Universe, W H Freeman & Co.

Fadel, C., M. Bialik and B. Trilling (2015), Four-Dimensional Education : The
Competencies Learners Need to Succeed, CreateSpace Independent Publishing
Platform.

Gadanidis, G. (2015), Coding for Young Mathematicians, Western University,
London, Ontario, Canada, http://worldiscoveries.ca/technology/18155 (accessed on
5 April 2018).

Gadanidis, G., E. Clements and C. Yiu (2018), “Group Theory, Computational
Thinking, and Young Mathematicians”, Mathematical Thinking and Learning, Vol.
20/1, pp. 32-53, http://dx.doi.org/10.1080/10986065.2018.1403542.

Galbraith, P., H. Henn and M. Niss (eds.) (2007), Modelling and Applications in
Mathematics Education, Springer US, http://dx.doi.org/10.1007/978-0-387-29822-1.

Grover, S. (2018), The 5th ‘C’ of 21st Century Skills? Try Computational Thinking
(Not Coding) | EdSurge News, https://www.edsurge.com/news/2018-02-25-the-5th-
c-of-21st-century-skills-try-computational-thinking-not-coding (accessed on 5 April
2018).

Hillman, K. and S. Thomson (2010), Against the odds: influences on the post-
school success of 'low performers’., NCVER, Adelaide, Australia,
https://www.ncver.edu.au/publications/publications/all-publications/against-the-
odds-influences-on-the-post-school-success-of-low-performers# (accessed on 5

208

[2]

[19]

[21]

[1]

[20]

[23]

[24]

[26]

[3]

[9]

[12]

[18]

[15]

[33]



April 2018).

Hoyles, C. et al. (2002), “Mathematical skills in the workplace: final report to the
Science Technology and Mathematics Council”, Institute of Education, University of
London; Science, Technology and Mathematics Council, London. (2002),
http://discovery.ucl.ac.uk/1515581/ (accessed on 5 April 2018).

Mahajan, S. et al. (2016), PISA Mathematics in 2021, Center for Curriculum
Redesign, http://curriculumredesign.org/wp-content/uploads/Recommendations-for-
PISA-Maths-2021-FINAL-EXTENDED-VERSION-WITH-EXAMPLES-CCR.pdf.

Moore, D. (1997), “New Pedagogy and New Content: The Case of Statistics”,
International Statistical Review, Vol. 65/2, pp. 123-165,
https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1751-5823.1997.tb00390.x.

National Research Council (2012), Education for Life and Work: Developing
Transferable Knowledge and Skills in the 21st Century, The National Academies
Press, Washington D.C., https://www.nap.edu/resource/13398/dbasse 070895.pdf
(accessed on 5 April 2018).

Niemela, P. et al. (2017), Computational thinking as an emergent learning
trajectory of mathematics, ACM Press, New York, New York, USA,
http://dx.doi.org/10.1145/3141880.3141885.

OECD (2018), PISA 2018 Assessment and Analytical Framework: Reading,
Mathematics and Science.

OECD (2017), PISA 2015 Assessment and Analytical Framework: Science,
Reading, Mathematic, Financial Literacy and Collaborative Problem Solving, OECD
Publishing, Paris, http://dx.doi.org/10.1787/9789264281820-en.

OECD (2017), PISA for Development Assessment and Analytical Framework:
Reading, Mathematics and Science, Preliminary Version, OECD Publishing, Paris,
http://www.oecd.org/about/publishing/corrigenda.htm. (accessed on 6 April 2018).

OECD (2013), PISA 2012 Assessment and Analytical Framework, OECD
Publishing, http://dx.doi.org/10.1787/9789264190511-en.

OECD (2005), The Definition and Selection of Key Competencies: Executive
Summary, OECD, Paris, http://www.oecd.org/pisa/35070367.pdf (accessed on 5
April 2018).

OECD (2004), The PISA 2003 Assessment Framework, OECD Publishing,
http://dx.doi.org/10.1787/9789264101739-en.

Pei, C., D. Weintrop and U. Wilensky (2018), “Cultivating Computational Thinking
Practices and Mathematical Habits of Mind in Lattice Land”, Mathematical Thinking
and Learning, Vol. 20/1, pp. 75-89,
http://dx.doi.org/10.1080/10986065.2018.1403543.

Pratt, D. and R. Noss (2002), “The Microevolution of Mathematical Knowledge: The
Case of Randomness”, Journal of the Learning Sciences, Vol. 11/4, pp. 453-488,
http://dx.doi.org/10.1207/S15327809JLS1104_2.

Rambally, G. (2017), Applications of Computational Matrix Algebra, AACE, Austin,
Texas, https://www.learntechlib.org/p/177277/.

209

[31]

[27]

[28]

[4]

[16]

[32]

[22]

[8]

[7]

[30]

[6]

[13]

[11]

[10]



Reimers, F. and C. Chung (2016), Teaching and Learning for the Twenty-First [5]
Century : Educational Goals, Policies, and Curricula from Six Nations, Harvard
Education Press, Cambridge, MA.

Resnick, M. et al. (2009), “Scratch: Programming for all”, Communications of the [17]
ACM, Vol. 52/11, p. 60, http://dx.doi.org/10.1145/1592761.1592779.

Steen, L. (1990), On the Shoulders of Giants, National Academies Press, [25]
Washington, D.C., http://dx.doi.org/10.17226/1532.

Watson, J. and R. Callingham (2003), “Statistical literacy: A Complex hierarchical [29]
construct”, Statistics Education Research Journal, Vol. 2, pp. 3-46.

Weintrop, D. et al. (2016), “Defining Computational Thinking for Mathematics and [14]
Science Classrooms”, Journal of Science Education and Technology, Vol. 25/1, pp.
127-147, http://dx.doi.org/10.1007/s10956-015-9581-5.

Weintrop, D. and U. Wilensky (2015), To block or not to block, that is the question,  [34]
ACM Press, New York, New York, USA,
http://dx.doi.org/10.1145/2771839.2771860.

210



Annex A. lllustrative examples

177. The items included in this Annex illustrate some of the most important new elements of the
framework. For the sake of ensuring the preservation of trend, the majority of the items in the PISA
2021 will be items that have been used in previous PISA assessments. A larger set of release
items to illustrate the item pool can be found at http://www.oecd.org/pisa/test.

178. The items provided in this annex illustrate some of the following new elements:

The assessment of mathematical reasoning as described in the framework;

The four topics that have been identified for special emphasis in the PISA 2021
assessment, growth phenomena; geometric approximations; computer simulations; and
conditional decision making;

The range of item features that are possible on account of the Computer-Based
Assessment of Mathematics (CBAM); and

Computational thinking.

179. The seven illustrative items provided in this annex include:

SMARTPHONE USE: This item illustrates:
o CBAM capabilities in particular the use of spreadsheets with sorting and other
capabilities.
THE BEAUTY OF POWERS: This item illustrates:
o Arange of mathematics reasoning items from simple to more complex in a
mathematical context; and
o Hints at growth phenomena, although, in fairness, the context for this item is more
focused on reasoning and pattern recognition than it is on growth.
ALWAYS SOMETIMES NEVER: This item illustrates:
o Arange of reasoning items from simple to more complex including a range of
question types from yes/no and multiple choice to open-ended items
TILING: This item illustrates:
o Reasoning and computational thinking; and
o Geometric representations.
PURCHASING DECISION: This item illustrates:
o The application of conditional decision making.
NAVIGATION: This item illustrates:
o Reasoning in a geometric context; and
o CBAM capabilities in items.
SAVINGS SIMULATION: This item illustrates:
o The use a computer simulation; and
o Hints at growth in the context and impact of interest.
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SMARTPHONE USE

Read the introduction. Then click on the NEXT arrow. The spreadsheet shows the population (in millions) and the number of smartphone
users {in millions) for a range of countries in Asia. The data has been sorted by
country name.

Column A Column B Column C Column D
g 5] 2] 5]
oy PPN amarphone
(in millions)
Bangladesh 166.735 8921
Indonesia 266.357 67.57
Japan 125.738 65.282
Malaysia 3.5M 2098
Pakistan 200.663 23228
Philippines 105.341 28.627
Thailand 68.416 30.486
Turkey B81.086 44771
Vietnam 96.357 29.043
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Smartphone use
Question 1/3 SMARTPHONE USE
Refer to “Smartphone use” on the right. Click on a The spreadsheet shows the population (in millions) and the number of smartphone
choice to answer the question users (in millions) for a range of countries in Asia. The data has been sorted by
) country name.
Which operation on columns B and C will determine
the comrect values in Column D? Column A Column B Column C Column D
For each country: a EI E @
Divide the Column B value by the Column C ; Number of Proportion of
O value: by Country [T;?ﬂﬁ'ﬂ} smartphone users,  smariphone
B/C {in millions) users
Bangladesh 166.735 8921
D Divide the sum of the Column B and Column C Indonesia 266.357 G757
values by the Column C value:
B+C)C Japan 125.738 65.282
Malaysia 31571 20.98
O \I:rlar:zc;e the Column C value by the Column B Pakistan 500 663 23998
c/B Philippines 105.341 28627
Thailand B68.416 30.486
() Divide the Column B value by the sum of the
Column B and Column C values: Turkey 81.086 44771
B/(B +C) Vietnam 96.357 20043
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Smartphone use
CQuestion 2/3

You can sort the data in the spreadsheet by selecting
the sort button in the column header. The data will be
sorted in ascending order.

Use the sort butions help you evaluaie each statement.

Click on either True or False for each of the following
statements.

Statement True False

The country with the largest
population also has the largest O O
number of smartphone users.

The country with the fewest
number of smartphone users also
has the smallest population.

The country with the highest
proportion of smartphone users
also has the smallest population.

The country with the median
proportion of smartphone users is
also the country with the median
number of smartphone users.

SMARTPHONE USE

The data for the proporiion of smariphone users (expressed as a percentage) has
been added to the spreadsheet in Column D.

Column A Column B Column C Column D
g o g 2]
Country {I;ml::laﬁno:} snﬁ?;nm tl:;f!;va-ﬂ.r. Zﬁpﬁﬁ:ngf
{in millions) users
Bangladesh 166.735 8.921 5%
Indonesia 266357 67.57 25%
Japan 125.738 65.282 52%
Malaysia 31.5M 20.98 38%
Pakistan 200.663 23.228 12%
Philippines 105.341 28627 27T%
Thailand 68.416 30.486 45%
Turkey 81.086 44771 55%
Vietnam 96.357 29.043 30%
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Smartphone use SMARTPHONE USE
Question 33
‘You can change the horizontal axis variable between _ )
the Population (in millions) and the Minimum hourly The graph plots the proportion of smartphone users per country in terms of either
wage (in Zeds) for each country by selecting the the Population {in millicns) and the Minimum hourly wage (in Zeds) for each
carresponding tab. country.
By selecting the corresponding tabs study the different -Hmﬂy wage
graphs and answer the question.
For which variable (population or minimum hourly wage)
does the proportion of smartphone users in a country 60%
increase as the variable value increases? @ » Turkey
) % 50% * Japan
O Population 2 * Thalland
) Minimum hourly wage (Zeds) E 40% * Malaysia
ietnam

Explain your reasoning: g 30% P N

B 20% Philippines Indonesia

o

E 10% & Pakistan

E * Bangladesh

0%
0 50 100 150 200 280 300
Papulation (milions)
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Smartphone use

Question 3/3

‘You can change the horizontal axis variable between . )

the Populatien (in millions) and the Minimum hourly The graph plots the proportion of smariphone users per country in terms of either

wage (in Zeds) for each country by selecting the the Population {in millions) and the Minimum hourly wage (in Zeds) for each
corresponding tab. country.

By selecting the corresponding tabs study the different Population -
graphs and answer the question.

SMARTPHONE USE

For which variable (population or minimum hourly wage)
does the proportion of smartphone users in a country 60%
increase as the variable value increases? w o Turkey
) § 50% ® Japan
O Population . * Thaiiand
: 5 40% -
() Minimum hourly wage (Zeds) & & Malaysia
= Fhilippines )
Explain your reasoning: E 30% e : vietngm
Indonesia
S 20%
E=]
‘i:. 10% *» Pakistan
E *» Bangladesh
0%
0 2 4 6 a
Min hourly wage (Zeds)
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The beauty of powers
: THE BEAUTY OF POWERS

Read the infroduction. Then click on the NEXT arrow. When you perform repeated multiplication with the same number, you can use
power notation to summarise what you are doing.

For example:

BxB8x8xpb=ad (four 8s mufkiplied together)
and

TxTxTxTxTxT=79 (six7smultipied together)
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The beauty of powers
Question 113 THE BEAUTY OF POWERS
Refer to “The beauty of powers" on the right. Click on When you perform repeated multiplication with the same number, you can use
either True or False for each of the statements. power notation to summarise what you are doing.
For example:
Statement 3 8% 8 x8x8=8% (four8s mulliplied togather)
i i and

TXxTxTxTxTxT=7° (six7smultipied together)

The number 816 is B times larger 0
than the number 812

The number 810 is 10 times
larger than the number 8
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The beauty of powers
Cluestion 213

Refer to “The beauty of powers” on the right. Click ona
choice to answer the question.

(_5)43 + {_1}43 + (5}43
What is the value of the expression above?
O 4
1

THE BEAUTY OF POWERS

When you perform repeated multiplication with the same number, you can use
power notation to summarise what you are doing.

For example:
8x8x8xs8=284 (four 8s mufkiplied together)

and
Tx T T TTxi= ?6 (six Ts multiplied together)
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The beauty of powers
Question 313

Refer to “The beauty of powers” on the right. Click on a
choice to answer the question.

What is the last digit of the number 71902

O

THE BEAUTY OF POWERS
The first nine powers of the number 7 are listed below.

Motice how fast they grow!

The last digits of these numbers follow a rule or pattern. Study the pattern to answer
the question.

71 = 7
72 = 49
73 = 343
74 = 2401
75 = 16 807
76 = 117 649
77 = 823543
78 = 5764 801
79 = 40353807
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Always sometimes never
Introduction

Read the introducfion. Then click on the NEXT arrow.

ALWAYS SOMETIMES NEVER

Statements that people make can generally be grouped into three different
categories:
Statements that are ALWAYS true;

Statements that are SOMETIMES true; and
Statements that are NEVER true.

The statement:
"A number that is divisible by 4 is also divisible by 2"
is ALWAYS true because 2 is a factor of 4.
The statement:
"A number that is divisible by 9 is also divisible by 6
is SOMETIMES trus. For example, 36 is divisible by 9 and by 6, but 27 is
divisible by 9, but not divisible by 6.
The statement:

"The sum of two odd numbers is odd”

is NEVER true because the sum of two odd numbers is always even.
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Always sometimes never
Question 1/3

For each statement, indicate if it is always true,

sometimes true or never true

Staternent

Sometimes

A 14-year old girl was at least
once in her life half her cumrent
height.

A 14-year old girl is taller than a
10-year old girl.

Ea O

ALWAYS SOMETIMES NEVER

Statements that people make can generally be grouped into three different
categories:
Statements that are ALWAYS true;

Statements that are SOMETIMES true; and
Statements that are NEVER true.

The statement:
"A number that is divisible by 4 Is also divisible by 2"
is ALWAYS true because 2 is a factor of 4.
The statement:
"A number that is divisible by 9 is also divisible by 6"
is SOMETIMES true. For example, 36 is divisible by 9 and by 6, but 27 is
divisible by 9, but not divisible by 6.
The statement:

"The sum of two odd numbers is odd™

is NEVER true because the sum of two odd numbers is always even.
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Always sometimes never
Question 213

For each statement, indicate if it is always true, sometimes true or never true

Sometimes

Statement True

When a whole number is multiplied by itself the answer is even.

Doubling a whole number produces an even number.

Halving an odd whole number produces a whole number

The perimeter of figure A is greater than the
perimeter of figure B.

L]
.

If a coin is flipped 50 times it will land heads up 25 times.
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Always sometimes never
Question 313
Each of the following statement is SOMETIMES TRUE.

For each statement provide an example of when the statement is true and when the statement is not true.

Statement Example of when the statement is true Example of when the statement is not true

Enter your example here nier your example here

The person with the largest number of
ceins has the largest amount of
money.

Enter your example here Enfer your example here

Enter your example here Enter your example here

If wou add the same number to the
numerator (top) and the denominator
(bottom) of a fraction, the fraction
value increases.
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Tiling
TILING
Introduction
Read the introduction. Then click on the NEXT arrow A tiler is tiling the floor. He has two different tiles that he can use, tile A and tile B.
Tile A Tile B

Using only tile A he makes the left hand pattern below and using only tile B he makes the

right hiand pattern below.

\
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Tiling
Question 1/5

Refer to “tiling” on the right. Use drag-and-drop to
complete the problem.

The tiling pattern on the right is created using a
combination of the two tiles. The tiler continues to tile the
floor by extending the pattern in the same way.

Study the pattern.

Use your mouse to drag and drop the tiles into position and
finish tiling the rest of the floor using the same pattern.

Tile A

TILING

Tile B

226




pisaz021 | HNEREN

Tiling
TILING
Question 25

Refer to “tiling” on the right. Use drog-and-drop to
complete the problem.

The tiler wants to make a set of instructions that he can
give to people who want to make the same tiling pattern.

Tile A Tile B

Drag and drop the elemenits into the spaces to complete
the instructions that will produce the pattern on the right.

(] [men] [ewse ] [niea) [mes] 4

TILING INSTRUCTIONS

Forrow=1te4d
“First determine the left hand tile in the row”
IF | the row is an odd numbered row

THEM | the first tile is
ELSE | the first tile is

“Complete the row by adding tiles"

[E] the previous tile is [:,

Juse |

Juse|
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Question 3/5

Refer ta “tiling” on the right. Click on the choices to answer
the question.

The tiler wants to be able to predict what tile will go in any
pasition on the grid. For example, he wants to know what
tile he will use in the marked position (m; n).

Study the tiling pattern and in particular the four tiles
highlighted with a red border. Select ALL of the rules below
that will correctly predict the tile that is needed for any grid
position (m; n).

If m+ nis odd use tile A, otherwise use tile

B O
If m+ nis even use tile A, otherwise use 0
file B

If m = n is odd use tile A, otherwise use tile 0
B

If m = n is even use tile A, otherwise use 0
tile B

If mis odd and n is cdd use tile A,

otherwise use tile B o)

If m and n are both odd or both even use 0
tile A, otherwise use tile B

Tile A

TILING

Tile B
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Tiling

Discussion

Read the introduction

Anaother way of describing the pattern is to simply write the
letters for each tile in the corresponding grid position.

Study the use of letters to record the tiling pattern. Then
click on the NEXT arrow.

Tile A

TILING

Tile B
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Tiling
Question 45
The tiling pattern on the right is created using a

combination of two tiles: B and C. Ameer continues to tile
the floor by extending the pattern in the same way.

Study the pattern.

The red square on the grid below corresponds to the red
sguare on the grid on the right. Use the letters B and Cto
record the tile that goes in each position of the red square.
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Tiling

TILING
Question 55
The tiling pattern on the right is a section from the middle
of 2 much larger area created using a combination of three
tiles: A, Band C. \ \
Study the pattern.
Tile A Tile B Tile C

Which of the codes below describes a 3 x 3 unit of tiles that
can be repeated to create the pattern on the right (select
ALL that apply).

3 x 3 unit used to create the patiem -

alB|C
8lalc O
BlC|A ‘
Blc|a

AlEB O
A B
AlB|C
slc|a @]
Blalc
AlB|C
BlC|A O
clal|s
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Purchasing decision
Introduction

Read the introduction. Then click on the NEXT arrow.

PURCHASING DECISION

Andrea is shopping online for a new pair of headphones. She has identified a pair
that she likes. However, she notices that even though the total number of reviews is
small, the product received many poor reviews: a total of 25% 1- and 2-star reviews.

Stereo Headphone Earbuds and Microphone
/ 5star | | 47 (29%)
A |
3.5

astar | 1 | a1 (25%)
3 star l l | 34 (21%)
2 star I_ I ] 28 (17%)
Average rating
sasedon 163 ratings  1star | | | 13 (8%)
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Purchasing decision
Introduction confi PURCHASING DECISION

To help with her decision to buy the product or not, Andrea studied the comments
forthe 1- and 2-star reviews and noticed that some of the reviews have nothing to
do with the quality or the functioning of the product.

Read the extended infroduction. Then click on the
NEXT arrow.

She grouped the responses for the 1- and 2-star reviews and summarised her
findings in the table.

REASON ' T Number
Headphones arrived late 13
-]-}oadphmosﬁ wot arrive at all 4
Calble was damaged or missivg 7
Owe or both earbuds were broken 4
Packaging was umatiractive 5
Wrong) r-a-tiﬂg (goodrevi o, bad rating) & .
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Purchasing decision

Guestion 112 PURCHASING DECISION
Andrea looked through all the reviewers comments
and noticed that only the 1- and 2-star reviewers ‘mmarytahle
made comments about poor quality or about the
product arriving late or not at all.
Use the information from the Online reviews tab and Stereo Headphone Earbuds and Microphone
from the Summary table tab as well as the built in
calculator to answer the questions. /-\ & star I l l 47 (29%)
astar | | | 41 (25%)
35
3star | | | 34 (21%)
What percentage of all of the
the product? auaity 2star | 1 | 28(17%)
Average rating
Based on 163 ratings 1star I l l 13(8%)
What percentage of the 1- and 2-

star reviews deal with the product
arriving late or not at all?
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Purchasing decision
Question 1/2

PURCHASING DECISION

Andrea looked through all the reviewers comments
and noticed that only the 1- and 2-star reviewers

made comments about poor quality or about the
product arriving late or not at all.

Use the information from the Online reviews tab and )
from the Summary table tab as well as the bult in BEASON T Number
calculator to answer the questions.

Question Response

Headphones arrived late 13
Headphones did uot arrive at all 4

Cable was damaged or missivg

What percentage of all of the
reviews deal with poor quality of Owe or both earbuds were broken

the product?

Packaging was nwattractive

(S INIRNAT S Y

mron@ rating (qood review, lmd_ r‘a{'Tua)J

‘What percentage of the 1- and 2-

star reviews deal with the product
arriving late or not at all?
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Purchasing decision

S PURCHASING DECISION

Andrea looked through all the reviewers comments
and noticed that only the 1- and 2-star reviewers ‘urmarytahle

made comments about poor gquality or about the
product arriving late or not at all.

Use the information from the Online reviews tab and Stereo Headphone Earbuds and Microphone
from the Summary table tab as well as the built in

calculator to answer the question. /'\

Question Response

Andrea is concemed about the 3.5

headphones amiving late or not at 3star | | | 34 (21%)
all.

s star | | | 47 (29%)

4 star I l |4lf25%}

Based on the information in the 2 star f | ]23{1?%}

Online reviews tab and the Average rating
Summary table. How likely is it Based on 163 ratings L Star I l ] 13 (8%)
that the product will arrive late or
not at all?

Express your answer as a
fraction or percentage.
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Purchasing decision
Cuestion 212

PURCHASING DECISION

Andrea looked through all the reviewers comments
and noticed that only the 1- and 2-star reviewers

made comments about poor quality or about the
product arriving late or not at all.

Use the information from the Online reviews tab and - -
from the Summary table tab as well as the built in EFEASON Number

calculator to answer the question. o o
Headphones arrived late 13

Headhors vt aricar |4

Andrea is concerned about the
headphones arriving late or not at
Il
* Owe or ot earbnds were broken
Based on the information in the . .
Online reviews tab and the Packaging was umattractive
Summary table. How likely is it S S
that the product will arrive ate or Wrowg rating (good review, bad rating )
not at all? — ]

Cabkle was damagcd or Missivg

(SRR S

Express your answer as a

fraction or percentage.
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Read the introduction. Then click an the NEXT arrow.

NAVIGATION

The shortest distance between two poinis is a straight line. It is, however not usually
possible to navigate along a siraight line in a town. Lock at the map below. The grey
lines are the roads and the square blue blocks are the buildings.

In this unit you will explore different strategies for planning a route from one point to
another in this town.

N B D .
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- | NAVIGATION
Read the introduction and select the different tabs to Ann, Bob and Corey have different ideas about how to determine the shortest route
see the different routes. Then click on the NEXT arrow. from A to B.

» Ann always moves right or up and stays below but as close as possible to the
straight red line joining A and B (green line).

* Bob always moves right or up and tries to cross the siraight red line joining A and
B as often as possible (orange line).

* Corey always moves right or up and stays above but as close as possible to the
straight red line joining A and B (purple ling).

C
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HNavigation
Infroduction continued

Read the introduction and select the different tabs fo

see the different routes. Then click on the NEXT arrow.

NAVIGATION

Ann, Bob and Corey have different ideas about how to determine the shoriest route
from A to B.

» Ann always moves right or up and stays below but as close as possible to the
straight red line joining A and B (green line).

= Bob always moves right or up and tries o cross the straight red line joining A and
B as often as possible (orange line).

* Corey always moves right or up and stays above but as close as possible to the
straight red line joining A and B (purple ling).

Ann's route 's route
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Mavigation
Introducticn continued

Read the introduction and select the different tabs to
see the different routes. Then click on the NEXT arrow.

NAVIGATION

Ann, Bob and Corey have different ideas about how to determine the shortest route
from A to B.

« Ann always moves right or up and stays below but as close as possible to the
straight red line joining A and B (green ling).

* Bob always moves right or up and tries to cross the straight red line joining A and
B as often as possible (orange line).

+ Corey always moves right or up and stays above but as close as possible to the
straight red line joining A and B (purple line).

Ann's route Bob’s route
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Question 1/2
Use your mouse to move point A onto the different
marked intersections of the roads — for each position of

A, the route for each strategy for getting to B is shown
and the distance recorded in the table.

Navigation |

You will notice that the irespective of the starting
position, Ann's route, Bob's route and Corey's route are
all the same length for each route from A to B.

Explain why all three strategies produce routes that
are equal in length.

Provide an explanation

Distance from A to B (in units)

Position of A

oW N e
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MNavigation
Question 2/2

Three diagonal sireets have been added fo the map.

We know from the earlier work that without the diagonal
streets the shortest route from point C to point B will be
7 units long.

Click on either True or False for each of the statements
and provide a reason for your answer.

1. There exists a route from C to B that includes
Diagonal 1 and is shorter than 7 units.

O True

False

Provide a reason for your answer

2 There exists a route from C to B that includes
Diagonal 2 and is shorter than 7 units.

O True

False

Provide a reason for your answer

3. There exists a route from C to B that includes
Diagonal 3 and is shorter than 7 units.

O True

False

Provide a reason for your answer

NAVIGATION

Three diagonal streets have been added to the map.

I N D N . .
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Savings simulation
Introduction

Read the introduction. Then click on the NEXT arrow.

SAVINGS SIMULATION

Sizwe and her parents are discussing how best to save money fo support her
expenses when she staris college. They have ideniified an online saving simulation
application that allows them to explore different ways in which they can achieve the
outcome they require.

The simulation considers four variables:

«  Monthly deposit: the amount of money that the family deposits into the savings
account every month;

* Savings period: the number of months for which the family makes a monthiy
deposit into the savings account;

* The annual interest rate that the savings account attracts; and

= Total savings: the total amount that will be saved at the end of the savings
period.

The application allows the user to perform three simulations:

« Total savings: the total savings that will accumulate if the monthly deposit,
interest rate and savings period are known;

*  Monthly deposit: the monthly deposit that is needed to achieve a desired total
savings over a given time period and interest rate; and

* Savings period: the total period (number of months) that is needed to achieve a
desired total savings for a given monthly deposit and interest rate.
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Savings simulation
Introduction

Using the simulator involves two steps:
1. Selecting the what you want fo simufate; and
2. Entering the values of the relevant variables.

The simulator allows you to save the defails for up fo
five simulations at a time.

Explore the way that the simuwlator works then click on
the NEXT amow.

SAVINGS SIMULATOR

Step 1: Select what you want to simulate: | Select what you want Lo sifmilate:

=l

Step 2: Complete the required information using the highlighted (red) sliders:

Sawings period: j_

Monthly deposit: L

Annual interest rate: 4

ENENENED

i} % per year

Total saving: 4| 0 Zeds
Save the data | Clearthe saved data
Simulation Savings Period | Monthly deposit | Annual Interest | Total amount saved
# (Months) (Zeds) Rate (%) (Zeds)
1
2
3
4
=
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Savings simulation
Introduction

Using the simulator involves two steps:
1. Selecting the what you want to simulate; and
2. Entering the values of the relevant variables.

The simulator allows you to save the defails for up to
five simulations at a time.

Expiore the way that the simulator works then click on
the NEXT amow.

SAVINGS SIMULATOR

Step 1: Select what you want to simulate: | The total amount you will save j

Step 2: Complete the required information using the highlighted (red) sliders:

Swh;perind:j . ﬂ 48 Months
Huﬂlﬂydepﬂdl:ﬂ ﬂ a0 Zeds
Amlﬂimermm:ﬂ ﬂ 0 % per year
Total saving: 1| | 2350 zeds
Save the data | Clearthe saved data
Simulation Savings Period | Monthly deposit | Annual Interest | Total amount saved
# (Months) (Zeds) Rate (%) (Zeds)
1 12 ao0 [ 495
2 48 ao0 [ 2165
3 12 a0 10 505
4 48 a0 10 2350
5
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Savings simulation
Introduction
Using the simwator involves two steps:

SAVINGS SIMULATOR

Step 1: Select what you want to simulate: | The morthly payment you should make :]
1. Selecting the what you want fo simulate; and

2. Entering the values of the relevant variables. Step 2: Complete the required information using the highlighted (red) sliders:
The simulator allows you to save the details for up to savings period: 4| 2l e mows
five simulations at a time. Monthly deposit: 1| b 82 Zeds
Explore the way that the simulator works then click on Annualinterest rate: 4] _ v 1 mperyear
the NEXT arrow. Total saving: 1| | ¥ seoo  zeds
“ot Save the data | Clearthe saved data
a0e®
ee®” Ju e
.\551.‘.‘ e D%N Simulation | Savings Period | Monthly deposit | Annual Interest | Total amount saved
e e nere 0 et # (Months) Zeds) Rate (%) (2eds)
20° q\,;e.ﬁ e of 1 12 405 6 5000
) 52_“ A\ 2 a8 92 & 5000
wis feaae‘ a“ aent W 3 18 s 12 5000
ne e s\¥ t'\e“ce . : a8 82 12 5000
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Savings simulation
Introduction

Using the simulator involves two steps:
1. Selecting the what you want fo simulate; and
2. Entering the values of the relevant variables.

The simulator allows you to save the defails for up to
five simuwlations at a time.

Expiore the way that the simwator works then click on
the NEXT amow.

SAVINGS SIMULATOR

Step 1: Select what you want to simulate: | How lang it will take you to save an JI"L'UIIlj

Step 2: Complete the required information using the highlighted (red) sliders:

Savings period: 1 | a3 months
Monthly deposit: j _ ﬂ 80 Zeds
Annual interest m:j » 12 % per year
Total saving: 4 | ¥ soo0  zess
Save the data | Clearthe saved data
Simulation Savings Period | Monthly deposit | Annual Interest | Total amount saved
M {Months) (Zeds) Rate (%) {2eds)
1 a7 a0 & 5000
2 55 80 & 5000
3 81 40 12 5000
a a9 a0 12 5000
5

248




pisa2021 | HNEEENR

Savings simulation ‘
Question 1/3 SAVINGS SIMULATOR
Use the simulator to calculate the unknown amount in
each situation. Step 1: Select what you want to simulate: | Select what you want 1o simulate: ;l
1. How many Zeds will Sizwe save altogether if she:

= Deposits 60 Zeds per month, Step 2: Complete the required information using the highlighted (red) sliders:

* For a period of 48 months, _—

= Atan annual interest rate of 4%. Sl Ok ﬂ_ ﬂ TR o=

Monthly deposit: 1 ] 0 Zeds
Enter your answer here
yo Annual interast rate: 4 ﬂ ] % per year

) ] ) Total saving: 4| b o zeds
2. How many Zeds must Sizwe deposit every month if

she:
» Wants to save 4,000 Zeds,
» QOver a period of 36 months, Savethe data |
« At an annual interest rate of 8%.

Clearthe saveddata

Savings Period | Monthly deposit | Annual Interest | Total amount saved

Enter your answer here ey (Zeds) Rate (%) (2eds)

3. How long (in months) will it take Sizwe to:
» Save 6000 Zeds,
» |If she deposits 100 Zeds per month,
* At an annual interest rate of 10%.

v-a-mn»-;

Enter your answer here
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Savings simulation
Question 2/3

For each simulation select TWO STATEMENTS to
justify the use of the given simulator.

Statement

You know
how
You know much
how money You know
much you can when you
money save will need
you will each the
Simulation need maonth money

SAVINGS SIMULATOR

Step 1: Select what you want to simulate: | Select what you want to simulate:

=l

Step 2: Complete the required information using the highlighted (red) sliders:

Sa\firgspﬂ'ind:ﬂ_
Monthly deposit: ll_
Annual interest rate: 4

E3 EX £ (3

(=

Months

1] % per year

Total saving: 4| 0 Zeds
Save the data | Clearthe saved data
Savings Period |Monthly deposit | Annual Interest | Total amount saved
(Months) (Zeds) Rate (%) (2eds)

mhﬂuﬂtg
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Question 313

Blank simulato
Savings simulation ‘ - SmeEer

SAVINGS SIMULATOR

Sizwe has done some simulations, She says: “I notice
than when | earn no interest and double the monthly Step 1: Select what you want to simulate: | How longit wall take you to 1we-an J'"“"‘;]
deposit, the length of the savings period is halved.
But, when I earn interest and double the monthly

deposit the savings period is not halved.” Step 2: Complete the required information using the highlighted (red) sliders:
Select the appropriate tabs to study the records in savings period: | _ | ER LT
Sizwe’s simulation and fo do your own simulations fo Monthly deposit: ﬂ | » 40 Zeds
answer the guestions. —
Annual interest rate: ﬂ ﬂ ] % per year

1. Complete the statement: Tmlwm:ﬂ ﬂ 6000  Zeds

Sizwe's observation is:

O alw:ays tue Save the data | Clearthe saveddata

sometimes true, it depends on the interest rate
Simulation Savings Period | Meonthly deposit | Annual Interest | Total amount saved

2. Complete the statement: ¥ B ey (Zeds) Rate (%) {2eds)

For a fived total savings and a sef monthly deposit, L 200 20 5 s

an increase in the interest rate reduces the length of 2 150 40 0 6000

the savings period more wher. 3 184 20 & 6000

4 112 a0 6 6000
) the maonthly payment is smaller.
) the maonthly payment is larger. 5

3. Provide a jusfification for the statement you

completed in question 2.

Provide a justificafion
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Question 33

Sizwe's simulator
Savings simulation ‘ == -

SAVINGS SIMULATOR

Sizwe has done some simulations, She says: “ notice
than when | earn no interest and double the monthly Step 1: Select what you want to simulate: | Select what you want 1 simulate: :]
deposit, the length of the savings period is halved.
But, when [ earn interest and double the monthly

deposit the savings period is not halved.” Step 2: Complete the required information using the highlighted (red) sliders:
Select the appropriate tabs fo study the records in Savings period: 4| _ H o v
Sizwe’s simulation and to do your own simulations to Monthly deposit: 1] Ll 0 Zeds
answer the guestions.
Annual interest rate: 4 j o % per year
1. Complete the statement: Tmzlsaw'ns:ﬂ_ ﬂ 0 Zeds
Sizwe’s observation is:
O almys true Save the data | Clearthe saved data
) sometimes true, it depends on the interest rate
Simulation Savings Period | Monthly deposit | Annual Interest | Total amount saved
2. Complete the statement: # (Months) (Zads) Rate (%) (Zeds)
1
For a fixed total savings and a set maonthly deposit,
an increase in the interest rate reduces the length of 2
the savings period mare whern: 3
'}
) the monthly payment is smaller.
the monthly payment is larger. 2

3. Provide a justification for the statement you

completed in question 2.

Provide a justification
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