EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. MATEMATUIKA. lNpogunbHbil yposeHb

Enuublii rocyiapcTBeHHbIH 3K3aMeH
no MATEMATHKE

IIpo¢punbHbIii ypoBeHb
HMHcTpyknus N0 BHINOJIHEHHIO PadoThI

DK3aMeHaIOHHAs PadoTa COCTOMT M3 JIBYX YacTel, BKIIOYAIOIINX B CeOs
21 3apmanme. Yacte 1 comepxutr 8 3amaHuii 6a30BOro YpOBHSI CIIOXHOCTH C
KpaTkuM oTBeToM. Yacth 2 conepxuT 4 3ajaHus MOBBIIIEHHOTO YPOBHS
CJIOKHOCTM C KpPaTKUM OTBETOM M 7 3aJaHUi IOBBIILICHHOIO M BBICOKOTO
YPOBHEM CII0KHOCTH € Pa3BEPHYTHIM OTBETOM.

Ha BpImosnHeHNE 5K3aMEHAIIMOHHONW PadOTHI 0 MaTeMaTHKEe OTBOAWTCA 3
gaca 55 muHYT (235 MHHYT).

OtBersl K 3amaHusM 1—12 3amuchIBaroTCS MO NPUBEAEHHOMY HIDKE
o0pasily B BHAE ILIENOTO 4YWCIIAa WIM KOHEYHOH JecATHIHOW apobu. Ymcma
3allUIINTE B TONS OTBETOB B TEKCTE PAa0OTHI, a 3aTeM MEpEeHECHTe B OIaHK
oTtBeTOB Ne 1.

Omer._~08 n-0,8

[Tpu BeIMONHEHMN 3aaHuil 13—19 Tpebyercs 3anucaTth MOJHOE PelIeHHe U
OTBET B O1aHKe 0TBETOB Ne 2.

Bce Omankum EI'D  3anonsHsoTcs SApKUMH  YEPHBIMH  YEPHWIAMH.
JlonmyckaeTcst UCTI0Ib30BaHUE I'eJIEBOM, KAIWLISIPHON WIN NIEPbEBON PyUYEK.

HpI/I BBITNIOJTHCHHU N 3a}:[aHPII>i MOXHO ITOJIb30BAaTHCA YEPHOBHUKOM. 3ammcu B
YEpHOBHKE HE yUUTBIBAIOTCS TIPH OLICHUBAHUU PabOTHI.

Bamnel, momyyenHsle Bamu 3a BBINOJIHEHHBIE 3allaHUsl, CYMMHpPYIOTCS.
[NocrapaiiTech BBIITOIHNTH KaK MOXKHO OOJIbIIE 33/1laHUH M HaOpaTh HanOoJbIIee
KOJINYECTBO 0aJlIOB.

Kenaem ycnexa!

CripaBoYHbie MATEPHAJIBI
sin?a + cos?a =1
sin2a = 2sina - cosa
cos 2a = cos? a — sin? a
sin(a + f) =sina-cosfB + cosa - sin
cos(a + ) =cosa-cosf —sina-sinf
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Omeemom Kk 3adanusam 1-12 saensemcsa uenoe uucio uiu KoHeuHas
decamuunasn opods. 3anuuiume 4uUcio 6 nojie omeema ¢ mexkcme padomol,
3amem nepenecume ezo ¢ bJIAHK OTBETOB Ne 1 cnpasa om nomepa
COOmeemcmeayuezo 3a0anus, HaAYUHAs ¢ nepeol Kiemouku. Kaycoyio
uugpy, 3HaAK «MUHYC» U 3ANAMYI0O RUWUME 6 OMOECbHOU Klemouke 6
coomeemcmeuu ¢ npueeoéHHvimMu 6 Onanke oopasyamu. Eounuyor
U3MepeHUll RUCAMb He HYICHO.

BnoksoT B Marazune ctout 22 pyoirsi. Ckobko pyOsei 3aIuiaTuT IIOKyTaTelb 3a
70 OJIOKHOTOB, €CJIM MpH MOKynke Ooinbiie 50 ONOKHOTOB MarasuH Jejiact
CKUAKY 5% OT CTOUMOCTH BCeit MOKYNKU?

OTBeT:

Ha rpaguke mokasan nporecc pa3orpesa ABUTaTeNs JIETKOBOro aBroMoomist. Ha
ocu abcuuce OTKIIaApIBACTCS BpEMsI B MUHYTaX, MPOIIEAIIee C MOMEHTA 3aIycKa
JBUTATENs, HA OCH OPJMHAT — TEMIIepaTypa IBHTaTess B Tpanycax Llembcus.
Omnpenenure o rpaduky, 10 CKOIbKHX IpanycoB Llenbcust Harpesncs ABUTATENb
3a TIepBbIe 2 MUHYTHI.
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Ha xneruaroit Oymare ¢ pasmepom kietkn 1 X 1 mzobpaxkén yromn. Haiinure

KOCHHYC 3TOTO yIJa.

OTBeT:

B CHy‘IaﬁHOM OKCIICPUMCHTC CHUMMCTPUYHYIO MOHCTY 6poca}0T YCTBIPCIKABI.

HaI>'I£[PITe BCPOATHOCTD TOI'O, UTO OpéJ'I BBIINAJICT POBHO [iBa pa3a.

OTBeT:

Haiinute kopeHb ypaBHEHUs

log,(7 —x) = 5.

OTBeT:

III B tpeyronsnuke ABC yroxa C pasen 90°, BC = 6, AB = 10. Haiigure sin B.
A

OTBeT:
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Ha pucynke m3o6paxén rpaduk y = f "(x) — mpomsBoanoi ¢yHkumu f(x),
omnpenenéuHoit Ha wHTepBane (—4;6). Halimure abcermmcey TOYKH, B KOTOPOM
KacaTenbHas K rpaguky Qyskuuu y = f(x) mapamwiensHa IpsMod Yy = 3X HIN
COBITIAJIACT C HEH.

-‘4' 4 y=f"(x ))’
1
)4
/ /
1L
OrtBerT:

OcHOBaHHEM TPSAMON TpPEyrodbHONH MPU3MBI SABISETCA IPSIMOYTOJBHBIH
TPEYTONLHUK ¢ KaTteTamMud 2 U 7, O0KoBoe pebpo mpm3mbl paBHO 6. Haiimute

00BEM MTPHU3MEL.

OrtBeT:
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Haiinute 3HaueHUE BBIpaXKEHUS
22,5 . 32,5

615

OTBeET:

EMKOCTh  BBICOKOBOJIBTHOTO KOHZIEHCAaTOpa B TejieBu3ope C = 6-107° @.
[MapannenbHO ¢ KOHIEHCATOPOM TTOKIIOYEH PE3UCTOP C COIPOTHBICHUEM

R = 8-10° Om. Bo BpeMs paboThl TeNeBU30PA HANPSKEHUE HA KOHJEHCATOPE
U, = 34 xB. Ilocne BBIKIIOUEHHS TEJIEBHU30pa HAMpPSIKEHHE Ha KOHJEHCATOpe
yObIBaeT 10 3HaueHus U (kB) 3a Bpewmsi, onpeensieMoe BEIpaKeHUEM

t = aRClog, % (c), tne a = 0,8 — mocrosiHHas. Omnpenenure HauOoOIbIIEe

BO3MOXXHOE HAIpsDKEHHE Ha KOHJICHCATOpE, €CIM I0Cie BBIKIIOYCHUS
TeJeBU30pa MpoIuIo He MeHee 76,8 cexyHpl. OTBeT aaiite B KB (kuioBoabTax).

OTBeT:

Ot npucrann A k mpuctaHu B, paccrosHre Mexmay KOTOPBIMH paBHO 153 K,
OTHpaBWICA C ITIOCTOSHHON CKOpPOCTBIO IIEpPBBIM TEIUIOXOA, a 4depe3 8 4YacoB
HOCJIe 3TOTO CJIEJOM 33 HUM CO CKOPOCTBbIO Ha 8 KM/4 OOJBIIEH OTIpaBHIICS
BTOpOH. Haliure ckopocTh EpBOTo TEIIOX0/a, €ClId B MyHKT B 06a Temoxoma
npuOBUTH OZHOBpeMeHHO. OTBeT naiTe B KM/4.

OTBeT:

Haiinure HauMeHbIee 3HaYEHUE QYHKIMH
y = e?* — 2e* + 8 na orpeske [—2; 1].

OTBeET:

He 3a06yobme nepenecmu 6ce omeemsl 6 Onank omeemos Ne 1 ¢
coomeemcmeuu ¢ UHCMPYKUueii no 6bINOJIHEHUIO PAdONbL.
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Yacrs 2

/Jlna 3anucu pewenuit u omeemos na 3adanus 13-19 ucnonvzyiime b/IAHK
OTBETOB M 2. 3anuwiume cHauana HOMep 8bINOIHAEM020 3adanus (13,
14 u m. 0.), a 3amem nonnoe ob6ocnosannoe pewenue u omeem. Omeemut
3anucwlgeaiime 4émKo u pazoopuueo.

a) Pemmre ypaBHeHue
gsin2x _ 32\/§sinx

= 0.
V11lsinx
6) HaifuTe BCe KOPHU ATOTO YpaBHEHUS, IPUHAAJIEKAIINE OTPE3KY
T
[ 7551
B ocHoBanum npsmoll  TpeyrombHoM npusmbel  ABCA;B,C; nexur

paBHoGenpennsiii (AB = BC) tpeyroapuuk ABC. Touka K — cepenuna pebpa
AB;, atouka M nemut pebpo AC B otHomenuu AM: MC = 1: 3.

a) Jlokaxwure, uto KM L AC.
6) Haiimute yrom mexnay npsmoit KM u miockocteio ABB;, ecnmu AB = 6,
AC =8nAdA, =3.

Pemmre HEPABCHCTBO

4% —2**3 47 2%—9 1
< + :

4% 5.2+ 472X —4 2% —6

Han npsmoyronbHelil TpeyronbHuk ABC ¢ npsmeiM yrinom C. Ha xatere AC
B3saTa Touka M. OxpyxHocTs ¢ neHTpoM O u numamerpom CM kacaetcs
THIIOTEHY3bI B Touke N.

a) lokxaxkure, uro npsimble MN n BO mapainienbHbL.
6) Haiinure ruomans vetsipéxyronsuuka BOMN, ecoiu CN =4 u AM: MC =
1:3.
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BrnagumMup siBisieTcs BiafeibleM ABYX 3aBOJIOB B Pa3HBIX ropoiax. Ha 3aBomax
MPOU3BOIATCS a0COIIOTHO OAMHAKOBBIC TOBAPHI, HO HA 3aBOJIE, PACTIONOKEHHOM
BO BTOPOM T'OpO/IE, CIOIB3YeTCs 00JIee COBEPIICHHOE 000pyJOBaHHE.

B pesynbrare, ecnn paboune Ha 3aBOJE, PACIOIOXEHHOM B IIEPBOM TOPOZE,
TPYJATCS CyMMapHO t2 4acoB B HEMENIO, TO 3a Ty HEIEI0 OHU MPOU3BOIAT 4t
€/IMHMI] TOBapa; eciii padoune Ha 3aBOJE, PACIOJI0XEHHOM BO BTOPOM TOpOJE,
TPYATCS CyMMapHO t2 4acoB B HEMENIO, TO 3a Ty HEIEI0 OHU MPOU3BOIAT 5t
€/IMHHMII TOBapA.

3a kak/aplil yac paboThl (Ha KaXI0M M3 3aBOJOB) Bnaaumup miatur pabouemy
500 pyOei.

Bnanumupy HyXHO KaXIyro Henemto npou3Boauts 410 equnui ToBapa. Kakyro
HaWMEHBIIYI0 CYMMYy TNPHIAETCS TPATUTh €KECHEACNBHO Ha OIUIATY TpyJa
paboumnx?

Haiinure Bee 3HAYEHMS A, TIPU KaXKIOM U3 KOTOPBIX HEPABEHCTBO
[x? —4x +a—-5| <10
BBINIOJIHAETCS I Beex X € [a — 5;al.

Ha nmocke manmcansl uncna 1, 2, 3, ..., 30. 3a oguH X0a paspemiaercsi CTepeTh
MIPOM3BOJIBHEIE TPH YHCIIA, CYMMa KOTOPBIX 00JIbIIe 58 U OTINYHA OT KaXKJ0H U3
CYMM TPOEK UHUCEJI, CTEPTHIX Ha NPEABIAYIINX X0JaX.

a) [IpuBeauTe npuMep MOCIeOBATEIBHBIX 5 XO/I0B.
6) MosxHo 1u cienath 10 xomoB?
B) Kakoe HanboJIbIlIee YHCIO XOM0B MOXKHO CIEIIATH?
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O npoekre «IIpodHbIii EI'D ka:kayo Heaemxio»
JlaHHBIN KM COCTaBJIEH KOMAaHO0M BCEPOCCUNCKOTO BOJIOHTEPCKOTO IPOEKTA
«ET'D 100 6ammo» https://vk.com/ege100ballov u 6e3B03Me3HO
pacnpocTpaHseTcs A TF00BIX HEKOMMEPUYECKUX 00pa30BaTEIbHBIX LIENICH.

Hamuu omudky B Bapuanre?
Hanumure HaM, nokanyiicTa, 1 Mbl 00513aTeJILHO €€ ucrnpaBum!
Js 3amevyanuii 1 moskejaanuii: https://vk.com/topic-10175642 35994898
(Tak:ke TOCTYNHBI APyTrHe BAPHAHTHI VISl CKAYMBAHMA)

COCTABUTEJIb BAPUAHTA:

®UO: | Esrenwmii [Ingarop

Ipenmer: | Martemaruka

Crax: | 6 JIeT peneTUTOPCKON IesITENbHOCTH

Peranuu: | OcHoBatenb U pykoBoauTenb npoekra lllkona [Tudaropa

Axxkayur BK: | https://vk.com/eugenel0

Caiit u nom.
undopmanusi: | https://youtube.com/IlIkonallugaropa
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