EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2023 r. MATEMATUWKA. basosbili yposeHb

Enunblii rocy1apcrBeHHbIH 3K3aMeH
no MATEMATHUKE

Ba3oBblii ypoBeHb
HWHCeTpyKIMS 10 BHINOJTHEHUIO PadOThI

OKk3aMeHaIoHHas padoTta BKiIroUaeT B ceds 21 3amanme.

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

Ecnu oTBeToM sIBIISIeTCS MOCIIENOBATENLHOCTD (P, KaK B IPUBEIEHHOM HIDKE
npuMepe, TO 3allMIIUTE 3Ty IOCIEeI0BATEIbHOCT, B OnaHK oTBeToB No 1
6e3 mpo06esnoB, 3aIAThIX U IPYTUX JOMOITHUTEIBHBIX CHMBOJIOB.
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OIBeT:43_,2
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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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CroficTea apHdMeTHIECKOrO KBAIPATHOTO KOPHA
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KopHHE KBagpaTHOro VpapHeHHA ax +bx+c=0, a=0
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DOPMYIEl COKPAITEHHOTD YMHOKEHHT
(a+b)'=a +2ab+b"
(a—b)'=a’-2ab+b’

a’—b’=(a+b)(a-b)
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2023 r.

TpuroHOMeTpHIeCKHE (PYHKIHH

TTpAMOYTOIEHEIH TPEYTONIEHHK TpHrOHOMETPHYECKA OKPVEHOCTE
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HekoTopEle 3HATEHNA TPHTOHOMETPHIECKHK (VHITHI

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.

B nome, B koTopoM xuBET [IuHa, 5 3Taxkell 1 HECKOJIBKO NOoabe310B. Ha kaxaom
JTa)ke HaxouTCs 1o 5 kBapTup. JnHa xuBET B kBapTupe NeS 1. B kakom moabesne
*KUBET J{nna?

OTBeT:

YcTaHOBHUTE COOTBETCTBHUE MCXKIY BCJIMYMHAMU U UX BO3MOKHBIMU 3HAYCHUAMMU

K KaXJOMY 3J€MEHTY IIepBOro CToI0Ia NoA0epuTe COOTBETCTBYIOLIMI 3IEMEHT
13 BTOPOTO CTOJIONA.

BEJIMYUHBI 3HAYEHMUWSA
A) Macca IBYXJIUTPOBOT'O MTAKETa COKa 1)130r

B) macca B3pocoro kura 2) 2 kr

B) macca s610Ka 3) 400 mr

I') macca TabneTku JiekapcTBa 4)120r

B tabnuie non kaxaoi OyKBOH, COOTBETCTBYIOIIEH BEIMUUHE, YKAXKUTE HOMED
€€ BO3MO>KHOT'O 3HA4YCHHUS.

Ommer: | A| B| B| T
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2023 r. MATEMATUWKA. basosbili yposeHb

B Tabmuue moKa3aHO pacnUCaHWE MPHUTOPOAHBIX  AJIEKTPOIOE3I0B IO
HanpasieHuto MockBa Jlenunrpazackas — Kinun — TBepsb.

Homep anekTpuyku Ir:ﬂ::::?pagCKaﬂ KnuH Teepb
1 [IRESH 19:04

2 17:46 19:08 19:55
3 18:10 19:28 20:15
4 18:15 19:37 21:11
5 18:21 19:50

6 19:14 20:55

7 19:21 21:10 22:11

Brnanucnas npumeén Ha ctannuio Mocka Jlenunrpazackas B 18:20 u xouer yexartb
B TBeph Ha Omrpkaiimeil anexkrpudke. B oTBeTe ykaxkute HoMep ATOH AEeKTPUUKH.

OTBeET:

Pamuyc oxpy»KHOCTH, ONMCAaHHOW OKOJIO TPEYrOJIbHHKA, MOYKHO BBIYHCIHTH 10
tdopmyne R =

Sen [A€ @ — CTOpoHa, a a — MIPOTUBOJICKAIINN €l yroi
TpeyronbHuka. Ilone3ysick aTol Gopmynoi, Haiimure R, ecin a =10 wu

. 1
sina = -.
3

OTBeT:

B copeBHOBaHMSX 1O TOJKAaHUIO sipa y4yacTBYIOT 9 crnopTtcMeHOB u3 [laHuw,
3 cnoprcmena u3 llBernuu, 8 coprcmenoB u3 Hopeerun u 5 — 3 OUHISHIUN.
Ilopsimok, B KOTOPOM BBICTYMAIOT CIHOPTCMEHBI, ONIpeAersieTcs Kpebuewm.
Haiinute BepOATHOCTH TOr0, 4YTO CIOPTCMEH, BBICTYNAIOUIUI IOCIEIHUM,
okaxketcsa n3 OUHIAHINN.

OTBeT:

[ 6 ]
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B ropoackoM mapke UMeeTcs IATh aTTPAKIHOHOB: Kapycellb, KOJIeCO 0003peHMs,
aBTropoM, «Pomamka» u «Becénplil Tupy». B kaccax mpona€rcst mecTb BHAOB
OMIICTOB, KaXKJBIH U3 KOTOPHIX TO3BOJIACT OCETUTh OJUH HITH JIBa aTTPAKIHOHA.
CBeneHHs 0 CTOMMOCTH OMJIETOB IPEACTABICHBI B Ta0OIHIIE.

Homep Gunerta Habop atTpakyMoHoB ICTonmocTb (py6.)
1 l«Becénkin TMp», aBTOgpOM 1300
2 [Koneco oBoapeHus, «Becé&nbli Tup» 1400
3 IABTOApPOM, «PoMalLKka» 100
- Koneco obospeHus 150
5 Kapycenb, «Pomatuka» 300
6 Kapycenb, koneco oboapeHus 1350

Kaxwue OneTsl JOJDKEH KyIUTh AHIpEi, YTOOBI TOCETHTh BCE ISATh aTTPAKLIOHOB
U 3aTpaTuTh He Oozee 750 pyOmneit?

B otBeTe ykaxute kakoi-HHOYh OJMH HAOOp HOMEPOB OMIIETOB Oe3 MPoOEIoB,
3aIAThIX U APYTUX JONOJHUTECIbHBIX CUMBOJIOB.

OTBeT:
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2023 r. MATEMATUWKA. basosbili yposeHb

Ha Fpa(l)I/IKe 1/1306pa>1<eHa 3aBUCUMOCTBb CKOPOCTU ABUKCHUSA peﬁCOBOFO aBT06yca
OT BPCMCHHU. Ha BepTI/IKaHLHOfI OCH OTMCYCHA CKOPOCTb aBTo6yca B KM/‘I, Ha
FOpH3OHTaJ’ILHOI71 — BpEMs B MUHYTaXx, NpolICaAIee ¢ Ha4yajia ABUKCHU L aBT06yca.
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[Monp3ysich rpaguKOM, IOCTABBTE B COOTBETCTBHE KXKIOMY HHTEPBAILy BPEMEHU
XapaKTepUCTUKY ABHKEHUs aBTOOyCa Ha 3TOM MHTEpBalle.

HNHTEPBAJIbI BPEMEHU XAPAKTEPUCTHUKH

A) 4-8 mMuH. 1) ObLIa OCTaHOBKA JJIMTELHOCTHIO 2
MUHYTHI

b) 8-12 mu=. 2) ckopocTh He MeHbIie 20 KM/4 Ha BCEM
HHTEpBaJe

B) 12-16 muH. 3) ckopocTh He 6ostbiire 60 KM/u

I') 18-22 muH. 4) OpUTa OCTAaHOBKA JAITUTEIHHOCTHIO POBHO

1 MuHyTa

B tabnmie mo kaxxaoi OyKBOW yKa)KUTE COOTBETCTBYOIIUI HOMEP.

Omer:| A| B| B| T
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B xuibIx gomax, B KOTOpHIX Oomble 5 staxeill, ycraHoBieH audr. Bribepure
YTBEPKIACHUS, KOTOPBIE BEPHBI IIPU IPUBEIECHHOM YCIIOBHUHU.

1) Ecnu B toMme HeT au(Ta, TO B 3TOM oMe GOJIbIIIe 6 dTaKeH.
2) Ecit B 1oMe mudTa HET, TO B 3TOM JJOME MEHBIIIE 6 dTaXKeH.
3) Ecnm B mome Gompie § 3Taxkel, To B HEM HeT IHdTa.
4) Ecim B mome OoutbIiie 7 3TaXei, To B HEM eCThb JIUQT.

B oTBeTe 3anuiure HOMEpa BLI6paHHI)IX yTBep)K[[eHI/Iﬁ 0e3 HpO6eJ’IOB, 3aIlThIX U
APYTHUX JOMOJHUTECIbHBIX CUMBOJIOB.

OTBeT:

Ha xierdatoit 6ymare ¢ pasmepom kietku 1 X 1 m300paxEH mapamienorpaMmm.
HaiiguTe ero miomans.

OTBeT:

Ha xakom pacctosiHuu (B MeTpax) oT (hOHapsi CTOUT YEJIOBEK POCTOM 2 M, €CIIU

JUTMHA €r0 TeHU paBHa 1 M, BeicoTa GoHapst 9 m?

= A

M \

OTBeT:
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2023 r. MATEMATUWKA. basosbili yposeHb

Herans umeer ¢opMy HU300paKEHHOIO Ha pPHCYHKE MHOTOTpaHHUKA (Bce
JBYTpaHHbIE YIJIbI MpsMble). Yucna Ha pucyHKe 0003HAa4aloT JUIMHBI pEdep B
caHTuMeTpax. Hailnute 00BEM osTol neranmu. OTBer naiite B KyOWMYECKHX
CaHTHMETpaXx.
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OTBeT:

OcHoBanus paBHOOEIpeHHOH Tpaneunu paBHbl 10 1 24, O0KOBasi CTOPOHA paBHA
25. Haiinurte BBICOTY TpamneIuH.

OTBeT:

Haiinure 06bEM paBUIbHON YETHIPEXYTOIBHON IMPAMUJIBI, CTOPOHA OCHOBAHMS
KOTOpoii paBHa 8, a 6okOBOE pedpo paBHO V41.

OTBeT:
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Haiinure 3HaueHue BbIpaKeHUS

1,2:0,6 - 1,5.

OtBeT:

Mara3suH nenaeT IEHCHOHepaM CKHAKY. batoH xneba crour B MarasuHe
20 pyGneit, a meHCHOHep 3amraTiia 3a Hero 19 pyOueit 40 komeek. CKOIBKO
MPOLIEHTOB COCTAaBMIIAa CKUJIKA JUISl IIEHCHOHepa?

OTBeT:

Haiinure
/5

. 5
sin x, eciau cos x = —% n90° < x < 180°.

OTBeT:

Haiinure kopeHb ypaBHEHUs

(x —8)% = (x — 2)2.

OTBeT:

~
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2023 r. MATEMATUWKA. basosbili yposeHb

Ka)KL[OMy us3 qumpéx HCPABCHCTB B JICBOM CTOJ'I6II€ COOTBETCTBYET OJHO M3

peIlIeHI/Iﬁ B IpaBOM CTOJ'I6IIe. YcTaHOBHUTE COOTBETCTBUE MCKIY HEpAaBCHCTBaAMU
1 UX PCHICHUSAMU.

HEPABEHCTBA PEIIIEHUS

A) log%x21 N 5 s ,X

b) log%x <-1 2 _8 . -

B) logix = —1 1 s
3 3) 3

I logix <1 ““’0 i -
3 4) 3

Boummure B npuBenéHHyr B OTBeTe TaOiMIly TOJA Kaxaod OykKBoii
COOTBETCTBYIOIINI PELICHUIO HOMED.

Omer:| A| B| B| T

Brruepkaurte B yncne 74513527 tpu mudpel Tak, 9TOOBI MOTYYHBIICECS YHCIIO
Jenuioch Ha 15. B oTBeTe ykaxkuTe kakoe-HHOY/b OHO TaKOe YHCIIO.

OTBeT:

JIBa memniexo/1a OTHPABISIIOTCA OAHOBPEMEHHO B OJTHOM HAIPaBICHUH U3 OJHOTO
U TOTO K€ MECTa Ha IPOryjKy o amiee mapka. CkopocTs nepBoro Ha 1,5 xM/9
Oosibiie  CKOpPOCTH BTOpOro. Yepe3 CKOJBKO MHHYT PpacCTOSHHE MEXAY
HemexonaMu cTaHeT paBHbIM 150 meTpam?

OTBeET:

B xop3une nexur 40 rpuboB: peDKUKH U rpy3au. M3BecTHO, uTo cpenu mo0bix 17
rprOOB IMEETCS XOTS OBl OJJMH PBDKUK, a CPEIH JTIOOBIX 25 TPHOOB XOTS OBI OJMH
rpy3ab. CKOJIBKO PEDKUKOB B KOp3HHE?

OTBeT:
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He 3a0y0vme nepenecmu gce omeemut 6 01aHK omeemog Ne 1 ¢ coomeenmcmeuu
¢ uHcmpykyueii no evinonnenuio pabomol. Ilposepvme, umoovl Kaxycowlit
omeem bl 3anUCAH 8 CIPOKE C HOMEPOM COOMEENCINEYIOULe20 3a0AHUA.
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2023 r. MATEMATUWKA. basosbili yposeHb

CucreMa oleHMBAHMSA YK3aMEHAIMOHHOI padoThHI MO0 MaTeMaTHKe
(0a30BbIii ypOBEeHB)

IIpaBunbpHOE pemieHUe Kaxaoro w3 3aganuii 1-21 orenuBaetcs 1 Gamiom.
3amaHue CYMTAETCS BBHIIIOJIHEHHBIM BEpHO, €CIIM OTBET 3aIMCaH B TOil (opwme,
KOTOpas yKa3aHa B HWHCTPYKIMH IO BEIIOJHEHWIO 3aJaHUS, M IIOJHOCTHIO
COBIIAJIAET C ATAJIOHOM OTBETA.

31:;;:;{; [paBuiabHBIA 0TBET

1 3

2 2143
3 7

4 15
5 0,2
6 145
7 4123
8 24
9 28
10 3,5
11 9
12 24
13 64
14 3
15 3
16 0,25
17 5
18 4123
19 74535 wim 75135 wimm 45135
20 6
21 24
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