EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r.

Enuublii rocyiapcTBeHHbIH 3K3aMeH
no MATEMATHKE

IIpo¢punbHbIii ypoBeHb

HMHcTpyknus N0 BHINOJIHEHHIO PadoThI

OK3aMeHal[MOHHas paboTa COCTOUT U3 ABYX 4acTel, BKIIOYAIOIIUX B cels
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

YPOBHEH CIIO)KHOCTH € Pa3BEPHYTHIM OTBETOM.

Ha BrmonneHne 3K3aMeHAIIMOHHOM pa60T1>1 10 MaTEMAaTUuKEC OTBOJHTCA 3

gaca 55 muHYT (235 MHHYT).

OtBeTbl K 3amaHusiM 1-12 3anmchIBaOTCS MO TPUBEASHHOMY HIDKE
o0pas3iy B BHIE ILENOTO YHCIA WM KOHEYHOW IecATHIHOW apobu. Ymcia
3aIUIIATE B TIONII OTBETOB B TEKCTE pabOTHI, a 3aTeM IepeHecHTe B OJaHK

otBeToB Ne 1.

Orser. =08 n-0,8

[pu BemoxHeHun 3amanuii 13—19 tpebyercs 3amucaTs MOTHOE PEHICHUE U

OTBET B O1aHKe OTBETOB Ne 2.

Bce Omanku EI'D 3anonHArOTCS SApPKUMH — YEPHBIMH  YCPHIJIAMH.
JlomyckaeTcst HCTIONb30BaHKE TeJICBOM, KAMIUIIPHON MIIM TIEPhEBOH pyUeK.
IIpu BBINONHEHUM 3aJaHUI MOXKHO ITOJIB30BaTbCS YEPHOBHKOM. 3alHCH B

YCPHOBUKE HEC YUYUTBIBAIOTCA IMPU OLICHUBAHUN pa60TI)I.

bannbl, nomydenHsle Bamu 3a BBIOJIHEHHBIE 3a]laHUS, CYMMUPYIOTCS.
[TocrapaiiTech BBIIOJIHUTH KaK MOKHO OOJIbIIE 33/laHUK U HAOpaTh HauOoJbIIee

KOJIMYECTBO OaJLIOB.

Kenaem ycnexa!

CrnpaBo4Hble MaTepHAJIbI
sin?a + cos?a =1
sin2a = 2sina - cosa
cos2a = cos? a — sin® a
sin(a + B) =sina-cosf + cosa - sinf
cos(a + ) =cosa:cosf —sina-sinf
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Omeemom Kk 3adanusam 1-12 saensemcsa uenoe uucio uiu KoHeuHas
decamuunas Opods. 3anuuiume YUC1O0 6 nojle omeema 6 meKkcme papomol,
3amem nepenecume ezo 6 bJ/IAHK OTBETOB Ne 1 cnpasa om nomepa
coomeemcmeyou|ezo 3a0anus, Hayunas ¢ nepeoi kiemouku. Kascoyrwo
uugpy, 3HaAK «MUHYCH U 3ANAMYI0 RUWIUME 6 OMOENbHOU Klemouke 6
coomeemcmeuu ¢ npueeoéHHvimMu 6 Onanke oopasyamu. Eounuyo
UzMepeHull NUCAmsy He HYHCHO.

Ha aBro3anpaBke kineHT otaan kaccupy 1000 pyOneit u 3anui B 6ak 26 JUTPOB
Ocem3mHa. llena Gemsmua 38 py6. 3a murp. Kakyro chmady HODKeH MOIYYIHTH
kiueHT? OTBeT naite B pyossx.

OTBeT:

Ha mmarpaMme mokazaHa cpeqHeMecsiyHas TeMmmepaTypa Bo3ayxa B Coum 3a
kaxnaplii mecan 1920 roma. Ilo ropusoHTamum yKa3bpIBalOTCA MECHIBI, IO
BEPTHKAIHN — TeMIleparypa B rpagycax Llenscus. Onpenenure mo npuBenEHHON
JyarpaMMe pa3sHOCTh MEXIy HauOONbIIeH W HaMMEHbLIEH CpelHEeMECSYHBIMU
Temreparypamu. OTBeT naiite B rpagycax Llenbcust.
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OTBeT:

Pas6op Bcex 3agaHuit: vk.com/math 100/2018kim41
Pa3speluaetcs cB0O60AHOE KONMMPOBaHME B HEKOMMEPUYECKNX 06pa3oBaTerbHbIX LiEnsix

oN AUX NI9HhOFO0dNHEdL

il szeost

e
R


http://vk.com/ege100ballov
https://vk.com/shkolapifagora
http://vk.com/math_100/2017kim01

EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. MATEMATUIKA. lNpogunbHbil yposeHb TpeHnpoBoYHbIN BapnaHT Ne4l ot 25.03.2018 2/4
Ha kneruaroit Oymare ¢ pazmepom kinetku 1 X 1 u3o0paxén tpeyronsauk ABC. Ha pucynke wuzobpaxén rpapuk ¢yakimmun y = f(x), ompemenéHHON Ha —]
HaiinuTe [inHY €ro BBICOTHI, OMYIIEHHON Ha CTOPOHY AB. unTepBaie (—6;6). Haiinure kommdectBo pemieHnit ypaBHeHust f (x) = 0 ua U
orpeske [—4,5; 2,5]. m
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B cnywaitHoM »SKcmepuMeHTe OpocaloT [Be WrpajbHBIe KOCTH. Haifmute N S
BEPOSITHOCTB TOTO, YTO CyMMA BBITABIINX OYKOB PaBHA 5 WIH 6. A l \ 2 Z
A/ =z
Otser: . -3 10
[EE
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Otser: o
Haiinute kopeHb ypaBHEHUs %
28 —2x=2. Oxono koHyca omucaHa cdepa (cdepa cOIEpKUT OKPYKHOCTH OCHOBAHUS O
KOHyca W ero BepuiuHy). LleHTp cdepbl coBHajaeT ¢ IEHTPOM OCHOBAHMSA g
Orser: xoHyca. O6pasyromias konyca pasHa 50v/2. Haiiure paguyc chepsl. —
—
III B tpeyronsuuke ABC yron C pasen 90°, AC = 6, C

tgA = \/2_5 Haiinure AB.

Ortger: . A B
Orser:
o . . ElatE
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Haiigure
V10 T
tga,ecmncosa = ——ua €(-;m).
10 2
OrtBert:

3aBUCUMOCTh Temmeparypel (B rpagycax KenpBuHAa) OT BpeMeHH [uid
HarpeBaTeJbHOrO  JJIEMEHTa  HEKOToporo  mpubopa  Oblla  ToJTydeHa
sKcHepuMeHTanbHo. Ha ncenegyemMoM uHTepBaie TeMneparypa BeIUHCISETCS 110
dopmyne T(t) = T, + bt + at?, tne t — Bpems B munyTax, Ty = 1300 K,

b =98 K/mun.

HarpeBaressi cBbimie 1720 K nprubop MOXeT MCIOPTHTHCS, IOATOMY €0 HYXKHO
oTKIII0uNTh. Ompenenure, uyepe3 Kakoe HauOoJblllee BpeMs IOcie Hadana
paboTHI HY)KHO OTKITIOUNTH NpuOop. OTBET BBIpa3uTe B MUHYTaX.

14
a=-= K/mun?, W3BecTHO, 4YTO TMpH TeMmIepaType

OTBeT:

Iepsbie 120 kM aBTOMOOHIIB €Xai co CKOpocThio 60 km/4, cienyronue 200 km —
co ckopocteio 100 km/4, a 3arem 160 kM — co ckopocthio 120 km/u. Haiigure
CPEe/IHIOI0 CKOPOCTh aBTOMOOWIISI Ha NMPOTSHKEHUHM Bcero nyTH. OTBeT naiite B
KM/,

OTBeT:

Haiinure Hanbonpliee 3HaYeHne QyHKIUH
y = —7 + 75x — x% na otpeske [—5; 5].

OTBeT:

He 3a0yobme nepenecmu ece omeemvt 6 01ank omeemos Ne 1 ¢
COOmeemcmeuy ¢ UHCMPYKyueil no bINOJIHEHUIO PAdOmbl.
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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

2cos3x — cos?x +2cosx —1 = 0.

6) HaiinuTte Bce KOPHHU 3TOrO YpaBHEHHUS, IPUHALNEKAIIIE OTPE3KY
7

[27‘[;— |

B ocHoBanmm mpsmoit  TpeyrosbHoW —npusmel  ABCAB,C; nexut
paBHOGenpenusiii (AB = BC) tpeyronsauk ABC. Touka K — cepeauHa pebpa
A;B;, atouka M nemut pedbpo AC B otHOmenun AM: MC = 1: 3.

a) Jlokaxwure, uto KM L AC.
0) Haiimure yronm mexmy mpsmoit KM u miockocteio ABB;, ecnmu AB = 6,
AC = 8u A4, = 3.

Pemure HepaBeHCTBO
log3(8 + 2x — x2) + 9log,5(8 + 2x — x?) + 18 > 0.

Huaronanu paBHoOenpennoit Ttpaneuuu ABCD c¢ ocHoBamusmu BC u AD
nepneHAnKysipHel.  OKpyxHOCTh C anameTrpoM AD mepecekaer OOKOBYIO
ctopony CD B Touke M, a OKpy>XKHOCTb ¢ AuaMeTpoM CD mepecekaer OCHOBaHUE
AD B Touke N. Otpesku AM u CN nepecekaroTcs B TOUke P.

a) [lokaxwure, 9TO B 4eTBHIPEXYTONbHUK ABCP MOXXHO BITUCATh OKPY>KHOCTb.
0) Haiinmute paauyc 3To#t okpyxxHOCTH, eciiu BC = 7, AD = 23.
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15-ro sHBaps IUIaHUpPYETCS B3ATh KpeAuT B OaHKe Ha 19 MecsmeB. YCIIOBHUS ero
BO3BpAaTa TaKOBBI:

— 1-ro ymcaa KaXKIoro MecsIa JOiT BO3pacTaeT Ha 7% I10 CPaBHEHHUIO ¢ KOHIIOM
TPEBIAYIIEIO MECSIIa,;

— €0 2-ro o 14-e 4uciIo KaxkI0ro Mecsia He00X0UMO BEIIIATUTH YacTh JIOJIra;
— 15-ro uymcnma Kaxaoro Mecsia JONT JMODKEH OBITh HA OJHY M TY K€ CyMMY
MEHBIIIE Tora Ha 15-¢ YMCIo mpepIayIero Mecsia.

W3BecTHO, 4TO 00Iasi CyMMa BBIIIAT MOCJIE MOJHOTO MOTalieHHUs KpeauTa Ha
30% OoibIie CyMMBI, B3TOH B KpeauT. Hatinure 7.

HaI>'IZ[I/ITe BCE€ 3HAYUCHUS A, IPU KaXKIAOM N3 KOTOPBIX YPaBHCHUC
3

x+1
Ha poMexyTke [0; +00) MMeeT Golee ABYX KOPHEH.

= alx — 5|

JlaHo Tpéx3HauHOE HATypaJbHOE YUCIIO (YUCIIO HE MOXET HauMHATHCSA C HYJA),
He kpatHoe 100.

a) MoeT 11 9acTHOE 3TOTO0 YHCia U CYMMBI ero Iudp OBITh paBHBEIM 857

0) MoXeT JIi 9acTHOE 3TOT0 YHCIIA M CyMMEI ero (P OBITH paBHBIM 847

B) Kakoe Hambonbliee HaTypallbHOE 3HAUEHHE MOXKET MMETh YacTHOE JaHHOTO
YuClia U CyMMBI ero mudp?
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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 CKAYHMBAHMA)

COCTABUTEJIb BAPUAHTA:

®UO: | Esrenuii [Tudarop

Ipeamer: | Maremaruka

Crax: | 6 JIeT peneTUTOPCKON JesITeIbHOCTH

Peraqun: | OcHoBatesb 1 pykoBoautenb npoekta lllkomna [Tudaropa

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

Caiir u gom.
nadopmamusi: | https://youtube.com/Ilkonalludaropa
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