EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2022 . MATEMATUWKA. basosbili yposeHb

Enunblii rocy1apcrBeHHbIH 3K3aMeH
no MATEMATHUKE

Ba3oBblii ypoBeHb
HWHCeTpyKIMS 10 BHINOJTHEHUIO PadOThI

OK3aMeHaIoHHas padoTa BKIFoUaeT B ceds 21 3amanue.

Ha Brmomsaenue pabotsr otBogutcs 3 aca (180 MuHyT).

OTBeTHl K 3aJaHUSIM 3allMCHIBAIOTCS IO IMPHUBEAEHHBIM HIDKE 00pasiam
B BHJIC YWCIIAa WIH MOCIexoBaTeNbHOCTH Iudp. CHadama 3amdIInTe OTBETHI
K 3aJ]aHusIM B TIOJIE OTBETa B TEKCTE pabOThI, a 3aTeM MEPEHECUTe UX B OJIAaHK
oTtBeTOB Ne | cripaBa OT HOMEpa COOTBETCTBYIOIIETO 3a/IaHUsI.

OrtBeT: "0:8 0 - O ’ 8

Ecmu oTBeTOM SIBIISICTCS TOCIIEAOBATEIBHOCTh UG, KaK B MPUBEIEHHOM HUXKE
MpUMepe, TO 3aMUIINTE ITY TOCIEI0BaTENBHOCT B OJ1aHK 0TBETOB Ne 1
6e3 po0eoB, 3aMIThIX U APYTUX JTOTIOTHUTEIHHBIX CUMBOJIOB.
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Bce Omamku EI'D 3amonHsAoTCs APKAMH  YEPHBIMH — YepHUIIAMHU.
JomyckaeTcst HCTIONBb30BAHHUE TEJICBON WM KaMJUIIPHON PYUKH.

[Ipy BbIMOTHEHWM 3alaHUH MOJXKHO TOJIB30BATHCSI YEPHOBHKOM. 3ammcH
B YePHOBHKE, 2 TAKIKe B TEKCTE KOHTPOJIbHBIX U3MEPUTEJIbHBIX MATEPHATOB
He YYUTHIBAIOTCS NMPU OLIEHUBAHUM PadoTHI.

Bannel, momydenHsle Bamm 3a BBIONHEHHBIE 3aJaHUSA, CYMMHPYIOTCS.
IToctapaiiTech BBIIOJIHUTH KaK MOXKHO OOJIbIIE 3a1aHIH 1 HaOpaTh HanboJIbIIee
KOJIMYECTBO OaNIOB.

ITocne 3aBepmieHMs pabOTHI MPOBEPHTE, YTO OTBET HAa KakJ0€ 3aJaHHE
B O6manKax oTBeToB Nel 3ammcaH 1moj NpaBHIIEHEIM HOMEPOM.

Kenaem ycnexa!
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CnpaBoYyHble MaTepHAJIbI

Aaredpa

Tabmmia KeagpaToE Henk THcen ot 0 go 99
Emurpier
0 1 2 3 4 5 3] 7 ] 9
0 1 4 9 16 25 36 49 64 81
100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361
400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 841
900 | 961 | 1024 [ 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521
1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481
3600 | 3721 | 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241
6400 | 6561 | 6724 | GBRY | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801
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TpuroHOMeTpHIeCKHE (PYHKIHH

TTpAMOYTOIEHEIH TPEYTONIEHHK TpHrOHOMETPHYECKA OKPVEHOCTE
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MATEMATUWKA. basosbili yposeHb
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Omeemom K KaxicooMy 3a0aHuio A611emca KOHeUHAas 0ecAmuyunas opoov,
unu uenoe HuUcno, uau nocnedoeamensvHocmsv yugp. Omeem chauana
3anuuwiume 6 nojie omeema 6 mexkcme padomol, a 3amem nepeHecume 6
BJ/IAHK OTBETOB N 1 cnpasa om nomepa coomeemcmeyrouiezo 3a0anus.
Kasicoyro yugppy, 3maxk «mumnyc» u 3anamyr Ruwiume 6 OMOEIbHOI
Kemouke 6 COOmEemcmeunu ¢ NPUGeOéHHvIMU 6 0OaanKe oobpazyamu.
Eounuybl usmepeHuii nucamsy He Hyy3cHo.

Haiinure 3HaueHue BeIpaxeHUs
3,8
2,6 +1,2

OTBeT:

B nome, B koTopom xuBET JluHa, 5 3Ta)kell 1 HECKOJIbKO Noabe3/10B. Ha kaxxnom
JTa)ke HaxouTCs 1o 5 kBapTup. JnHa xuBET B kBapTUpe NeS 1. B kakom moabesne
*KUBET J{nna?

OTBeT:

YcTaHOBHUTE COOTBETCTBHE MCXKIY BEIIMYMHAMU U UX BO3MOXHBIMU 3HAYCHUSAMMU
K KaXXJAO0MY 3JIEMEHTY HEPBOTO CTOJ'I6I_[a HOZ[6€pI/ITC COOTBeTCTByIOH_[I/Iﬁ JJICMCHT
H3 BTOPOTro CTOJ'I6I_[a.

BEJIMYUHBI 3HAYEHMUWSA
A) Macca ¢pyrbompHOTO Msda 1) 18 kr
Bb) Macca noxneBoit karmmm 2)28T
B) macca B3pocnoro 6eremota 3) 20 mr
I') macca cTupanbHOIT MaIIMHEL 4)750T

B tabnuie o kax ol OyKBOH, COOTBETCTBYIOIIEH BEIMUUHE, YKAXKUTE HOMED
€€ BO3MO>KHOT'O 3HAYCHHUS.

Omer: | A| 5| B| T
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Ha pucyHke S>XKMpHBIMM TOYKaM{ IIOKa3aHa II€Ha 30JI0TA, YCTAaHOBJICHHAs
Lenrpobankom P® Bo Bce paboune nuu B okTsi06pe 2009 roxa. ITo ropusonTanu
YKa3bIBAIOTCS YHCJIa MECSIa, 110 BEPTHKAIN — IIeHa 30JI0Ta B pyOJIsiX 32 rpaMM.
Jst HarJsITHOCTH SKUPHBIE TOYKH HA PUCYHKE COSMHEHBI JIMHUCH.
1010
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OnpezenuTe Mo PUCYHKY HAUMCHBIIYIO IIEHY 30J10Ta 33 JaHHbIN nepuoa. OTBeT
Jaite B pyOIIsx 3a rpaMu.

OTBeT:

[Imar mectHOCTH pa3OuT Ha KiIeTkd. Kaxknas kieTka 00OO3Ha4aeT KBajapar
I M X 1 M. Haliaure miomaapr yyacTka, BblAeNIeHHOro Ha miane. OTBeT paiite B
KBaJIpaTHBIX METpax.

OTBeET:

B nauase roga unciio aboHeHTOB Tene(h)OHHOM KoMIaHuu «BoCcTok» cocTaBisiIo
800 ThIC. yenoBek, a B KoHIEe roja ux craigo 880 Teic. yenoBek. Ha ckoibko
MPOIIEHTOB YBEIMYUIIOCH 3a TOJ] YUCIIO aOOHEHTOB ATOW KOMIIaHUH?

OTBeT:
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Haiigure 3HaueHne BBIPpAXCHU A
27
25-2

OTBeT:

abc
IInomans TPEYTroJIbHUKA MOXXHO BBIYHCIIUTH IO (l)OpMyJ'Ie S = E’ rae a, buc-—

CTOPOHBI TPEYrojbHUKA, a R — pajnyc OKPY>KHOCTH, ONMHCAHHOI OKOJIO 3TOTr0
TpeyroJibHUKa. NONB3ysick JToW (opmynol, Haiimure S, ecmm a = 10,

b=9,c=171/1R=8—;.

OTBeT:

Pemure ypaBHeHue
x2—7x—-18=0.
Ecnu ypaBHeHUe nMmeeT Golee 0JJHOTO KOPHSI, B OTBETE YKaKHUTE OOJBbIINN U3 HUX.

OTBeT:

Y4acToK 3eMJTH TI0/1 CTPOUTEILCTBO CAaHATOPHS HUMeeT (OopMY NPSIMOYTOJIbHHKA,
ctopons! kotoporo paBHEI 1000 M 1 500 M. OtHa U3 OONBIINX CTOPOH ydYacTKa
UZET B/IOJIb MODPS, @ TPH OCTAJIBHBIE CTOPOHBI HYXKHO OrpaguTh 3a0opom. Haiinure
JUIMHY 3TOTro 3a60pa. OTBeT fgaiite B MeTpax.

1000 m

500 m

OrtBeT:
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Hayunas xondepenuus npoBoaurcs B 3 ausi. Beero 3ammannpoBano 50 qokinanos:
B TEpBBIA JeHb — 18 HOKIanoB, OCTalbHBIE paclpe/ieNeHbl MOPOBHY MEXKIY
BTOPBIM M TpeThbUM AHsAMH. Ha KoH(epeHnnn mianupyeTcs IoKia npodeccopa
M. [opsmok TOKIIaI0B OTPeNeIsieTCs CrydaiiHeIM 00pa3oM. KakoBa BeposSTHOCTD
TOTO, YTO AOKJIax mpodeccopa M. oKakeTcs 3aINTaHUPOBAHHBIM HA MOCIIEAHUH
JIeHb KOH(pepeHInn?

OrtBer:

B Tpéx camoHax COTOBOM CBS3H OJUH U TOT XK€ CMapT(POH NpoaaéTcs B KPSAUT Ha
pa3HbIX YCIOBUAXK. Y CIOBHUS IPUBEICHBI B TAOIHIIE.

Caston [ena [Tepronavatbub i Cpok Cymnma
eMaprdona BIHOC KPe/Ta | eKeMecadydHoro
(py6.) (8 % or nenst) (nmec.) iarexa (pvo.)
Srension 19800 10 6 3200
Aensra 20200 10 12 1580
Omukpon 20800 20 6 2000

Omnpenenure, B KAKOM M3 CAJIOHOB TIOKYITKa 000WAETCs nemeBiie Beero (¢ y4€Tom
neperuiaTel). B 0TBeT 3amMIINTEe CTOMMOCTD 9TOH MOKYNKH B PYOIIsIX.

OTBeT:

OnHopoHbIi ap AnaMeTpoM 3 cM Becut 162 rpamma. CKOJIBKO TPaMMOB BECUT
map AMaMeTpoM 2 CM, U3TOTOBJICHHBIN U3 TOTO e MaTepuana’?

N

OTBeT:
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Ha pucynke TouxaMmu nokasas npupoct HaceneHus Kuras B nepuon ¢ 2004 no

2013 roxel. Ilo ropu3oHTanu ykas3bIBaeTcs TIOA, IO BEPTHUKAIM — MPUPOCT
HaceJeHUsd B MPOLEHTax (yBEIMUYCHHE YHCIEHHOCTH HACENeHHsI OTHOCUTENIBHO
mpouutoro roga). s HarIAJHOCTH TOYKH COSAMHEHBI TNHUCH.

0,61
0,59 -
0.57 -
0.55 - \
0.53 N
0.51
049 -
047 -

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

[Tonb3ysick pPUCYHKOM, MOCTaBETE B COOTBETCTBHE KaXKAOMY W3 YKa3aHHBIX
MIEpHO/IOB BPEMEHH XapaKTEpPHCTHKY MPUPOCTa HaceneHus: Kurast.

IEPHO/Ibl BPEMEHN
A) 2005-2007 .
B) 2007-2009 r.

XAPAKTEPUCTUKH

1) majeHue MpUPOCTa OCTAHOBUIIOCH
2) HauOoJIbIlIce MaJCHUE TPUPOCTa
HaceJleHUs

3) mpUpOCT HACEJICHUS HAXOIUIICS B
npeaenax ot 0,5% no 0,52%

4) mpHUPOCT HACETICHHS YBEITMIUBAIICS

B) 2009-2011 rr.
) 2011-2013 rr.

B Tabnwuie moxn kaxmoit OyKBOH YKa)XUTE COOTBETCTBYIOIIHMIA HOMED.

Omer:| A| B| B| T
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Ha oxpyxxHoctu ormeueHa Touka C. Orpe3ok AB — nuaMeTp OKpPY>KHOCTH,
AC =9, BC = 12. Haiinute paguyc OKpY>KHOCTH.

C

A B

OTBeET:

O0BEM KoHyca paseH 27. Uepes TOUKY, ACTAILIYIO BEICOTY KOHYCa B OTHOIICHHU
1:2, cumrast OT BEpUIMHBI, IPOBEACHA IUIOCKOCTH, MapaJjieibHasi OCHOBAHHMIO.

Hafinute 00BEM KOHyca, OTCEKaeMOro OT JaHHOTO KOHyca IIPOBEIAEHHOM
IJIOCKOCTBIO.

OTBeT:
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Kaxxnomy U3 4eThIpéX HEpaBEeHCTB B JIEBOM CTOJIOLIE COOTBETCTBYET OJIHO M3
pELICHUH B IpaBoM CTOJIOIE. Y CTaHOBHTE COOTBETCTBHE MEK/1y HEPaBEHCTBAMU
U UX PELICHUSMHU.

HEPABEHCTBA PEHIEHU S
ey i
A) log,(x-1) <1 1) 1 3 ox
1 -
B) 37%* > 3 2) 1 x
x—1 QU I, g
B) ———=>0 3 1 3 x

) =3 )

A 14 e
MNx?—4x+3>0 4) 1 3 x

Brmmmure B mpuBenéHHy0 B OTBeTE€ TaOMMIy I0J KaxJoW OykBOH
COOTBETCTBYIOIINH PEIICHUIO HOMED.

Omer:| A| B| B| T

[ToBap ucnéx nns BeuepuHKH 45 KEKCOB, U3 HUX 15 IITYK OH MOCHINIAI KOKOCOBOM
CTPYXKKOH, a 20 KeKCOB TOCHINANI caXxapHOH Myapoil. Bribepure yTBepkaeHus,
KOTOpBIE BEPHBI IIPH YKa3aHHBIX YCIOBHSAX.

1) Xors 661 16 KEKCOB MOCKINAHBI U CAXAPHOM YAPOH, U KOKOCOBO# CTPYKKOIA.
2) Haiinéresa 10 xekcoB, KOTOpbIe HUUEM HE TIOCHIIIaHbI.

3) He moxet oxa3atbcs 6osibie 15 KeKcoB, MOCHITAHHBIX U CaXapHOH MyApoH, U
KOKOCOBOM CTPYKKOiA.

4) Ecnu KeKc MOCHITNaH caxapHOU MyIpOoif, TO OH IOCHIIIaH KOKOCOBOH CTPY>KKOM.

B oTBere 3anmmmTe HOMepa BEIOPAHHBIX YTBEPXKICHUH 6€3 NpoOesoB, 3amsIThIX U
JIPYTHX JOTOJHUTEIBHBIX CHUMBOJIOB.

OrtBeT:

Haiinute nsrtu3HayHOE YHMCIIO, KpaTHOe 25, mo0ble JBE COCEAHHE IHQPHI
KOTOPOT'O OTJIHYAIOTCS Ha 2. B 0TBeTe yKkaxkuTe Kakoe-HUOYIb OJJTHO TaKOE YHCIIO.

OTBeT:
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Jopora mexay nynkramu A u B coctout u3 nogpéma u crycka, a e€ JJIMHa paBHA
25 xm. [Tyt u3 A B B 3ans1 y TyprcTta 6 4acoB, U3 KOTOPBIX | yac yIiéi Ha CITyCK.
Haiinute cKOpOCTh TYpHCTa Ha CITyCKE, €CJIA OHA OOJIBIIE CKOPOCTH HA MOIBEME
Ha 1 xm/4. OTBET HaiTe B KM/4.

Ortser:

Crircok 3a1aHuii BUKTOPUHBI COCTOSIT M3 33 BOIPOCOB. 3a KaXkKIbIH MPaBUIIEHBINA
OTBET YUEHHK MOJydasl 7 OYKOB, 32 HEMPABUIBHBIA OTBET C HErO CHMCHIBAIU 12
OYKOB, a IpU OTCYTCTBHUU OTBCTA JaBaJIn 0 oukoB. CKOIBKO BEPHLIX OTBETOB AaJl
y4eHHUK, HabpaBiuii 70 0UKOB, €clii U3BECTHO, YTO MO KpalHEeH Mepe OJuH pa3
OH ommocs?

OTBeET:

He 3a0y0bme nepenecmu 6ce omeemsut 6 o61anx omeemog Ne 1 6 coomeemcmeuu
¢ uHcmpykyueii no ewvinoanenuro paoomwl. Ilposepvme, umoodvr Kasicowlii
omeem 6bL1 3aNUCAH 8 CMIPOKE C HOMEPOM COOMBEMCMEYIOULE20 3A0ARUA.
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CucreMa oleHMBAHMSA YK3aMEHAIMOHHOI padoThHI MO0 MaTeMaTHKe
(0a30BbIii ypOBEeHB)

IIpaBunbpHOE pemieHUE Kaxaoro w3 3amanuii 1-21 orenuBaeTcs 1 Gamiom.
3amaHue CYUTASTCs BEIIIOJIHEHHBIM BEPHO, €CIIH SK3aMEHYEMBbIH /1ajl IPaBUIbHBIHA
OTBET B BHIE MEIOT0 YHCIa WIM KOHEYHON MJECATHYHOW npobw, wWiH
MOCJIEIOBATEILHOCTH U DP.

Bl:;;:;ﬂl [paBuiabHBIA 0TBET
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