EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. MATEMATWKA. basosbili yposeHb

Enuublii rocyiapcTBeHHbIH 3K3aMeH
no MATEMATHKE

ba3oBblii ypoBeHb
HNHcTpyKuMs 0 BHINOJHEHUIO padoThI

DKk3aMeHaIMoHHas paboTa BKIrodaeT B cebs 20 3ananuii.
Ha BrimosnHeHue padbothl oTBOAMTCS 3 waca (180 MuHyT).
OTBETHI K 3aJJaHUSM 3aITUCHIBAIOTCS MO MPUBEIEHHBIM HIKE 00pa3iam
B BUJIC YKCJIa WK TOCIICAOBATEILHOCTH Iudp. CHavama 3aIUIIUTE OTBETHI
K 33J]aHUSM B TI0JIC OTBETA B TEKCTE PabOTHI, a 3aTEM MEPEHECHTE UX B OJIaHK
otBeToB Ne 1 cripaBa OT HOMepa COOTBETCTBYIOIIETO 3aJaHUS.

Omer _~0.8 n-0,8

Ecmm otBeTOM siBISICTCS noCICJ0BATCIIBHOCTD ].[I/I(bp, KakK B HpI/IBe,Z[éHHOM
HWKC MPUMEPE, TO 3AMMAMINTE 3TY IMMOCICAOBATCIIBHOCTD B Oank oTBeTOB Ne 1
0e3 HpO6CJ’IOB, 3alIATBIX U APYTUX JOMOJIHUTCIbHBIX CUMBOJIOB.

Alb
OT1BeT: 4| 3

B |l
L2 S4312

Bce 6manku EI'D 3an0MHAIOTCS APKUMH YEPHBIME YSPHUIIAMH.

JlomyckaeTcst ICIOIb30BaHUE TENIEBOH, MU KaUJUIIPHON, WK MIEPhEBOM pyUeK.
IIpu BEIOTHEHUHN 33JaHUI MOXKHO TOJIB30BATHCS YEPHOBUKOM. 3aIlCH

B UEPHOBHUKE HE YUUTHIBAIOTCS MPU OLIEHUBAHUH PAOOTBHI.

Bamnnel, monydenHsle Bamu 3a BEITOTHEHHBIE 3aaHUS, CYMMHUPYIOTCS.
ITocTapaiiTech BBIIOJIHUTH KaK MOXKHO OOJIbIIIe 3aJaHIH 1 HaOpaTh HanbosbIIee
KOJIMYECTBO OaIOB.

Kenaem ycnexa!
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Cnpanoqnble MaTepuaJjbl

Anredpa

TabmHIa KBagpaToR Defsix 9HeesT ot 0 1o 99
EmHHIED

0 1 2 3 3 5 6 7 8 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 | 3564 | 3481
3600 | 3721 | 3844 [ 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 5929 | 6084 | 6241
6400 | 6561 | 6724 [ 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801
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CeoificTea apudMeTHIECKOTO KEAAPATHOIO KOPHSA

Jab=Ja b opu a=0. b=0 Ja

a
—="_npraz0,b=0
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KopHH KBaIpaTHOTO YPAaBHEHHA ax +bx+c=0,a=0
—b—+/b"—4 b4 :
= > iy X, = i 2 i npr 5" —4ac=0

x:—% IpH b —4ac=0

!

DOPMYIEl COKPAITEHHOTD YMHOKEHHT
(a+b)'=a +2ab+b"
(a—b)'=a’-2ab+b’

a’—b’=(a+b)(a-b)
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Cmenenv uaocapupm

CBOHCTBa CTENEHH
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2018r. MATEMATWKA. ba3osbili yposeHb

CgoiicTBa TorapEdMa
mpE a>0,a#1. 5>0.x>0. y>0
alogab=b
log,a=1
log,1=0
log,(xy)=log,x+log,y

(
lo i}:lo x—log_y
2, [} g, x—log, ]
logabk log, b

B_C  Bc|4p
MN — cp. mur
N MN||4D
amy=5¢24D
4 D

JmaHa oxpyasoctH  C=2wr
ITnomazxs kpyra S=m

a’+b’=c’ / r\

S= a\/_ h___a‘/g
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ITrotaon usyp
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TpuroHOMeTpHIeCKHE (PYHKIHH

[TpAaMOYVTOIBHEIH TPEYTONIBHHE

MATEMATWKA. basosbili yposeHb

TpHrOHOMETPHYECKA OKPVEHOCTE
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Omeemom K Kaxcoomy 3a0anuio A611emcsa KOHeuHAA decamuinasn opoos,
yenoe yucno unu nociedogamensviocme yugp. Cuavana sanuwiume omeem

K 3a0aHuio 6 nojie omeema 6 meKcme pabomvl, a 3amem nepeHecume 6
B/IAHK OTBETOB Ne 1 cnpasa om nomepa coomeemcmeyouiezo 3a0anus.
Kasicoyro yugppy, 3nax «munycy u 3anamyr nuwiume 6 omoenvHoll Kiemouke
¢ coomeemcmeuu ¢ HPUBEOEHHLIMU 6 Onanke oopasyamu. Eounuywl
U3MEPCHUTI RUCAMb He HYICHO.

Haiinure 3HaueHune BeIpakeHUs
5,6

1,9-75

OTBeT:

Haiinure 3HaueHne BbIpaKeHUS

Hauror Ha noxoms! coctaBiser 13% ot 3apaboTHOM u1aThl. 3apaboTHas IIiaTa
WBana Ky3pmuua pasra 11 000 pyoneit. Kakyro cymMMy OH IOXYyYHT mociie
BEIUETA HaJIOTa Ha JoXoAbl? OTBET naiite B pyOIIsx.

OTBeT:

[Tiouans TpeyroibHUKA CO CTOPOHAMU @, b ¥ C MOXHO HAWTH 1O (hopMyJe

I'epona S = \/p p—a)(p—-b)(p—c),tnep = %bﬂ. Haiigure miomams
TPEyToJIbHIKA, €CJIN AJIMHBI €r0 CTOPOH paBHEI 4, 13, 15.

OTBeT:
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Haiinute 3HaueHnE BBIpaXKEHUS

gﬁ-m

OTBET:

III Temmoxox paccunrtad Ha 750 maccakxupoB U 25 wieHOB KoMaHAbl. Kaxkmas
cIracaTeIbHAs IUTIONKA MOKEeT BMecTuTh 70 denoBek. Kakoe HamMeHbIee IUCIo
IIUTIONOK JIOJDKHO OBITH Ha TEIUIOXO/IE, 9TOOBI B ClIydae HEOOXOIUMOCTH B HUX
MOJKHO OBLITO Pa3MEeCTUTh BCEX MACCAKMPOB U BCEX UICHOB KOMAaH/bI?

OTBeT:

Halinute kopeHb ypaBHEHHUs
(l)x_5 =49
= =49,

OTBeT:

Koneco umeer 5 ciuu. Yriisl Mexay cCOCEIHUMU ciuaMu paBHbl. Haiinurte
BEJIMYMHY yTJa (B Tpamycax), KOTOPBIH 00pa3yiOT JBE COCETHHUE CITHIIBL.

OTBeT:
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YcTaHOBUTE COOTBETCTBHE MEXK/Y BETHUMHAMH U UX BO3MOKHBIMH
3HAYEHMAMH: K KaXXJOMY 3JIEMEHTY HEPBOT0 CTONOIA IToA0epHuTe
COOTBETCTBYIOIIN 3IEMEHT U3 BTOPOTO CTOJIONA.

BEJIMUNHBI SHAUYEHUA
A) 00BEM >KeNIe3HOTOPOIKHOTO 1) 500 n
BAaroHa 2) 120 m3

b) 06EM GBITOBOTO XOIOIUIBHHUKA 3) 908 km3
B) 006éM Bozbl B Jlanoskckom o3epe  4) 1,5 1

I') 06BEM makeTa coka

B tabnmie non kaxxoi OyKBOH, COOTBETCTBYIOIICH BETMYNHE, YKAXKUTE HOMEP
€€ BO3MOKHOT'O 3HAYEHHS.

Omer: | A| B| B| T

B rpymrme TypuctoB 8 genmoBek. C TOMOIIBIO KpeOHsl OHH BEIOMPAIOT IBYX
YeJI0BEK, KOTOphIE JOJDKHBI MATH B CEJIO B MarasuH 3a npoaykramu. Kaxosa
BEpPOSATHOCTH TOTO, UTO TYpHUCT Jl., BXOAAIINI B COCTaB TPYIIIbl, HOUIET B
MarasuH?

OTBeT:
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Ha rpaduke mokazaHo n3MeHEeHHE TeMIIepaTyphl B IpoLiecce pa3orpesa
JBUTATENIS JISTKOBOTO aBTOMOOMIA. Ha ropH30HTaNbHON OCH OTMEYEHO BpeMs B
MUHYTaX, IIPOIIEIIee ¢ MOMEHTA 3aITycKa JBUraTellsl, Ha BEPTHUKAIBEHOM OCH —
TeMIepaTypa ABHUraTeis B rpagycax Llenscus.
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Omnpenenure o rpaduky, 4epe3 Kakoe HAUMEHbIIIEe KOTHISCTBO MUHYT
Temmeparypa Oyaet pasna 40°C.

OTBeT:

© 2018 Bcepoccuiickuii npoekt «EM3 100 BANNTOB» vk.com/ege100ballov
CocraButensb: vk.com/shkolapifagora

TpeHnpoBoYHbIN BapmaHT Nell ot 29.01.2018

HesaBucumas 3xcniepTHas 1a00paTopHs ONPEAEIIET PEUTHHT MICOPYOOK Ha
OCHOBe KO3 dunreHTa reHHocty, pasHoro 0,01 cpenneii nens P (B pyoIsix),
mokasaresel pyHKInoHaIbHOCTH F, KadecTBa Q u am3aifHa D. Pefitunr R
BBIYHCIISIETCS TI0 hopmyIte

R =4(2F +2Q + D) — 0,01P.
B Tabnuiie naHbl EHBI M TIOKa3aTeN! YeThIPEX MOJIeleil MsICOpyOOK.

posens - KevauseonOor oo, faecrso [
A 2500 2 1 1
B 3400 1 2 3
B 4200 - 2 <
r 3300 1 13 2

Hatinure HauBBICIINIA PEHTHHT MICOPYOKH U3 TIPEICTaBICHHBIX B Ta0OIHIIe
MOJIENEN.

OTBeT:

OT nepeBSHHOTO KyOHKa OTIIMIIMIIN BCE €r0 BEPIIMHEI (CM. pHC.). CKOIBKO
pEbep y moy4MBIIErocsi MHOrOrpaHHUKA (HEBHMMBbIE pEOpa Ha PUCYHKE HE
n300pakeHsl)?

OrtBeT:
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. MATEMATWKA. basosbili yposeHb

Ha pucynke Toukamu nokaszas npupoct Hacenerus Kuras B mepuon ¢ 2004 o
2013 rogmsr. 1o ropn3oHTaNMN YKa3bIBACTCS TO/, TI0 BEPTHKAIN — IPUPOCT
HAceNIeH!Us B MPOLCHTaxX (YBEIMYCHHE YHCICHHOCTH HACSIICHUSI OTHOCUTEIBHO
MPOLIIOro roja). Jyis HarIAAHOCTH TOYKH COSINHEHbI JINHHCH.
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ITonb3ysich pUCYHKOM, TIOCTAaBbTE B COOTBETCTBHE KAXKIOMY U3 YKa3aHHBIX
MIEPUOJ0B BPEMEHH XapaKTEPUCTUKY MPUPOCTa HaceneHust Kutast.

n

NEPUO/JbI BPEMEHU XAPAKTEPUCTUKH

A) 2005-2007 rr. 1) mageHue mpupocTa OCTAHOBUIIOCH

b) 2007-2009 rr. 2) HauboJbllIce MaJCHNUE PUPOCTA HACCICHUS

B) 2009-2011 rr. 3) mpupoCT HaceICHUsT HaAXOJUIICS B MpeIenax
ot 0,5% 1o 0,52%

I')2011-2013 rr. 4) mpUPOCT HACETICHUS YBEIMIHUBAIICS

B tabnmie no kaxkaoi OyKBOW yKa)KUTE COOTBETCTBYIOLIII HOMEP.

Omer:| A| B| B| T

B tpeyromsuuke ABC n3BectHO, uto AB = BC = 15, AC = 24. Haiiaure mivHy
MenuaHsl BM.
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A M e
OTBeT:

O0BEM KOHYCa paBeH 97T, a paJnyc ero OCHOBaHHMS paBeH 3. Haliqure BricOTY

KOHYca.

OTBeT:
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KaxoMy 13 4eThIpEX HEPaBEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJIHO M3
pELICHUH B IPaBOM CTOJIOLE. Y CTaHOBUTE COOTBETCTBUE MEXY HEPAaBEHCTBAMHU
U UX PEIICHUAMH.

HEPABEHCTBA PEIIEHUS
A2 >2 Dx=>1

B) 0,5% > 2 2)x<1

B) 0,5% < 2 3)x< -1
r2*<2 4)x=-1

Brmmmrte B npuBen€HHYIO B OTBETE TAONHUITY MO KXKI0H OYKBOM
COOTBETCTBYIOLTIIH HOMEp PEIICHHUS.

Omer:| A| B| B[ T

B xubIx 1oMax, B KOTOPBIX OoubIe 12 3Taskel, yCTaHOBICHBI 3JIEKTPUIECKHUE
IUTUTEI BMECTO Ta30BBIX. BoIOepuTe yTBEp)KACHNUS, KOTOPHIE BEPHBI IIPH
NPUBEIEHHOM YCIOBUH.

1) Ecnu B 1oMe yCTaHOBJICHBI Ta30BBIC IUTUTH, TO B 3TOM JIoMe Oojee 13 aTaxeil.
2) Ecniu B ToMe yCTaHOBIJIEHBI 'a30BbI€ IUIUTHL, TO B 3TOM J0oMe MeHee 13
STAXKEM.

3) Ecnu B nome Gombie 17 sTaxkeil, To B HEM yCTaHOBJICHBI Fa30BbIE IIHUTHI.

4) Ecniu B TOMe yCTaHOBIIEGHBI T'a30BbI€ IUIUTHI, TO B HEM He Oosee 12 sTaxeil.

B otBere 3anuimnTe HOMepa BEIOpaHHBIX yTBEPXKJICHUH Oe3 MPoOeoB, 3amsAThIX
Y IPYTUX JOTOJHUTEIBHBIX CHMBOJIOB.

OTBeT:

Brruepkuaure B gncne 85417627 Tpu unudpsl Tak, 9T0OR HOIYYHBIICECS YHCIIO
nenunoch Ha 18. B oTBeTe ykakuTe Kakoe-HUOYAb OJHO TOTYUYHUBIIIEECs YUCIIO.

OTBeT:
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B tabnmie Tpu cTondma M HeCKOJIBKO CTPOK. B KakIyro KIeTKy TaOIuIIbI

BIHCAJIH 110 HATYPAILHOMY YHCILY TaK, 9TO CyMMa BCEX YHCell B IEPBOM
croxbre pasHa 103, Bo BTopoM — 97, B TpeTheM — 93, a cymMa dmcen B KaXXI0u
cTpoke Oompie 21, Ho MerbmIe 24. CKOIBKO BCEro CTPOK B TadmuIe?

OTBeT:

O npoekre «IIpooublii EI'D ka:xayio Henxear0»
JlaHHBIIl KMM COCTaBIJIEH KOMaH/I01 BCEPOCCUNUCKOT0 BOJIOHTEPCKOIO MPOEKTA
«EI'D 100 6autos» https://vk.com/egel00ballov u 6e3B03me3aHO
pacmpocTpaHsIeTcs A TI00BIX HEKOMMEPUECKIX 00pa30BaTeIbHBIX IIeTei.

Hamuiu omuéky B Bapuanre?
Hanummure HaM, moxkanyiicTa, 1 Mbl 00513aTeJILHO eé ncnpapum!
Jas 3ameuanuii 1 moskejaanuii: https://vk.com/topic-10175642 35994898
(TakKe JOCTYIHbI IPyrue BAPUAHTHI VI CKAYNBAHNSA)

COCTABUTEJIb BAPUAHTA:

®UO: | Esrenuii [Tudarop

Ipeamer: | Maremaruka

Craxk: 6 ser peHeTHTOpCKOﬁ JACATCIBHOCTU

Peranuu: | OcHoBartenb U pykoBoauTesb npoekrta [lkomna [Tudaropa

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

Caiir u nom.
nadopmamusi: | https://youtube.com/Ilkonalludaropa
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CucreMa oleHMBAHMSA YK3aMEHAIMOHHOI padoThHI MO0 MaTeMaTHKe
(0a30BbIii ypOBEeHB)
[IpaBuibHOE perieHne Kaxaoro u3 3aaanuii 1-20 oneHuBaercs 1 6amiom.
3amaHWe CUYHWTaeTCS BBIIONHCHHBIM BEPHO, €CIHM OSK3aMEHYEeMBIH  [ai
MIPaBWIbHBII
OTBET B BH/IC [IEJIOT0 YUCJIA WM KOHCUHOW JECATHYHOU APOOH, WK
MOCJIEIOBATEILHOCTH U DP.

Ne OrtBeT
3a1aHus
1 -1
2 3
3 9570
4 24
5 10
6 12
7 3
8 72
9 2134
10 0,25
11 3
12 22
13 36
14 2314
15 9
16 3
17 1342
18 24
19 84762 vnun 85176 nnu 54162
20 13
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