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.

Orger: '0,8 - O ’ 8

Ecnu oTBEeTOM SBJISIETCS MOCIIEIOBATEILHOCT U], KaK B MPUBEASHHOM
HIDKE TIPUMEPE, TO 3aIUIIUTE Ty MOCIEI0BATSILHOCTh B OJ1aHK 0TBETOB Ne 1
6e3 mpo0OesIoB, 3asAThIX U IPYTHUX JOMOJHUTEIBHBIX CHMBOJIOB.
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OTseT: 4| 3
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Bce 6nmanku EI'D 3an0MHAIOTCS APKUMH YEPHBIME YSPHUITAMH.

Jomyckaercst HCTIONBb30BaHHUE TeJICBOM, WIIN KAIMMILUIIPHON, MIIM TIEPhEBOH pyUeK.
[Tpu BBITOTHEHNH 3a1aHIH MOXKHO TIOJIB30BATHCS. YEPHOBUKOM. 3aIHCH

B UEPHOBHUKE HE YUUTHIBAIOTCS MPU OLICHUBAHUH PAOOTEHI.

Bannel, nomyuennsie Bamu 3a BeITIOTHEHHbIE 33/1aHUS, CYMMHUPYIOTCSI.

[MocrapaiiTech BBIIOIHUTH KAK MOKHO OOJIbIIE 3aIaHU 1 HAOpaTh HAUOOIIbINIEE
KOJIHNYECTBO OAIIOB.

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
Ve~ ™

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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EAVHbIV rocyaapCTBEHHbIN 3K3aMeH,

Cmenenv uaocapupm

CBOHCTBa CTENEHH
mpr a>0.5>0
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2018r. MATEMATWKA. ba3osbili yposeHb

CgoiicTBa TorapEdMa
mpE a>0,a#1. 5>0.x>0. y>0
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Teopema ITudaropa

b

JmaHa oxpyasoctH  C=2wr
TTnomazns kpyra S=m
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. MATEMATWKA. basosbili yposeHb

TpuroHOMeTpHIeCKHE (PYHKIHH

[TpAaMOYVTOIBHEIH TPEYTONIBHHE TpHrOHOMETPHYECKAA OKPYAHOCTE
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Omeemom K Kaxcoomy 3a0aHuio A611emca KOHeuHAA oecamuinasn opoos,
yenoe yucao unu nocnedosamenvuocms yugp. Cunauana 3anuwiume omeem

K 3a0anuio 6 none omeema 6 mMeKcme padomovl, a 3amem nepeHecume @
B/IAHK OTBETOB Ne 1 cnpasa om HoMmepa coomeemcmeyouiezo 3a0anus.
Kascoyro yughpy, 3nak «munycy u 3anamyio nuwiume 6 omoeabHoll Kiemouke
¢ coomeemcmeuu ¢ RNPUBEOEHHLIMU 6 Onanke oopasyamu. Eounuywb
U3MeEPEHUIL RUCANDb He HYICHO.

Haiinure 3HaueHue BeIpaxeHUs

! 0,48 +1
4 '

OTBeT:

Halinure 3HaueHue BoIpakeHUs
1,6 - 102
4-107%

OTBeT:

B centa6pe 1 xr ciaus ctonn 60 pybraei. B oktsabpe cinussl mogopoxkamu Ha 30%.
Ckoubko pyOuieit ctou 1 KT clIMB MOCIIe MoI0pOKaHHs B OKTIOpe?

OTBeT:

b
— =——T1neaub — nBe
sina sin 8

CTOPOHBI TPEYTOJILHUKA, & & ¥ § — YTIIBI TPEYTOJIbHUKA, JIeKAIIHE TIPOTHB HUX
cooTBeTCcTBeHHO. [Tomp3ysick 3ol popmyroi, HaliguTe a, ecmu b = 12,

TeopeMy CHUHYCOB MOXXHO 3aIlUCaTh B BUAC

. 1 1
sina =-usinf =-.
6 5

OrtBeT:

Haiinure 3HaueHue BoIpaxeHUs
32 logz 7

OrtBeT:
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r.

III B nome, B koTopoMm xuBET J[MHa, 5 3Takel U HECKOJBKO Noabe310B. Ha kaxaom

3Take HaxoauTcs no 5 kBaptup. Juna xuBéT B kBapTHpe Ne51. B kakom
noabe3ac KUBET JuHa?

OTBET:

Halinute kopeHb ypaBHEHUS
23—-2x)—7=-3x+8.

OrtBer:

Y4acTok 3eMiM IMeeT NPSIMOYToNIbHYI0 (popmy. CTOPOHBI IPSIMOYTOJIBHHKA
paBHbI 35 M 1 65 M. Hailinute mmHy 3a60pa (B MeTpax), KOTOPEIM HYKHO

OTOPOJAUTD YIaCTOK, MPEAYCMOTPEB NPOE3]] LINPUHOH 3 M.

65m

Im- 35m

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.

BEJIMUYMHBI 3HAYEHUA
A) BbICOTa rOpBI OBEpeECT 1) 3530 kM
b) nnuna pexu Bonru 2) 120 cm
B) mmpuHa oxHa 3) 20 mm

I') anameTp MOHeETHI 4) 8848 m

B tabnmme noa kaxxaoit OyKBOH, COOTBETCTBYIOIICH BETMUNHE, YKAKUTE HOMEP
e€ BO3MOXKHOTO 3HAYCHHUS.

Omer: | A| B| B| T

B kopoOke BIiepeMeIlIKy JISKAT YaiiHbIC MAKETHKH C YEPHBIM U 3€JIEHBIM YaeM,
OJIMHAKOBbIE Ha BUJI, TPUYEM NAKETUKOB ¢ YEPHBIM YaeM B 4 pasa OoJblie, 4eM
MIaKeTUKOB C 3eN¢HbIM. HaliiuTe BepoITHOCTh TOT0, YTO CIy9YalHO BEIOpaHHBIN
13 3TOH KOPOOKHM MaKETHK OKa)XKETCsI AKETUKOM C 3€JIEHBIM YaeM.

OTBeT:
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EfuHbI rocyaapcTBeHHbI ak3ameH, 2018 r.

Ha rpaduke n3o0pakeHa 3aBUCUMOCTH aTMOC(HEPHOTO JaBICHUS OT BEICOTHI HAJ
ypoBHeM Mopsi. Ha TopH30HTaNBEHOM OCH OTMEUEHa BBICOTA HaJl yPOBHEM MODS B
KWJIOMETpaX, Ha BEPTUKAIbHON — JaBJICHHE B MIJIUMETPax PTyTHOTO CTONOA.
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Omnpenenure 1o rpaduky, Ha Kakol BeICOTe aTMoc(epHoe naBieHue pasHo 420
MULIAMETPaM PTYTHOTO cTosiba. OTBET JaliTe B KHJIOMETPax.

OTBeET:

WHTtepHeT-nipoBaiifep npeyuiaraeT Tpy TapuQHBIX IUIaHa.

MATEMATWKA. ba3osbili yposeHb

TapnhHett nnax  JABOHeHTCKaR nnarta MnaTa 3a Tpadwmk
Mnasy «0x Her 2 pyB. 3a 1 MBaar
«100» 90 py6. 3a 100 MGanT Tpaduka 1,5 py6. 3a 1 MGanT ceepx
P mecay 100 MGaar
00 py6. 3a 500 MGaiT Tpacduxa 2.5 py6. 3a 1 MGanT ceepx
IS OO0 Mecsaly 500 MGanT

[Nonp30Batens npennonaraer, 4ro ero Tpaguk cocraBut 350 MOalT B Mecs, U
HCXOJISl U3 3TOTO BHIOMpaeT Hanbosee AenéBbiid TapuHbIi miaH. CKOJIbKO
pyOuieii moymkeH OyAeT 3aruiaTUTh M0JIb30BaTeNb 32 MECSLI, €CIIH ero Tpapuk
JelicTBUTENbHO OyzaeT paBeH 350 Mbaiir?

OrtBer:
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IMupamuma Xeornca nmeet GopMy PaBUIBHOMN YETHIPEXYTOIFHON THPAMHIBI,
CTOpPOHA OCHOBaHHA KOTOpoii paBHa 230 M, a BeicoTa — 147 M. CTopoHa
OCHOBAHHS TOYHOH My3eHHOM KOIMH 3TOH nmupaMus! paBHa 23 cMm. Haiinute
BBICOTY MYy3eiHO# kormuu. OTBET JaifTe B CAHTUMETpPAX.

OTBeT:
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Ha pucynke Toukamu nokaszas npupoct Hacenerus Kuras B mepuon ¢ 2004 o
2013 rogmsr. 1o ropn3oHTaNMN YKa3bIBACTCS TO/, TI0 BEPTHKAIN — IPUPOCT
HACceNIeH!s B MPOLCHTAX (YBENMYCHHE YHCICHHOCTH HACEJICHNS! OTHOCHTEIEHO
MPOLIIOro roAa). s HarIsaAHOCTH TOYKH COCANHEHBI THHHEH.

0.61
0.50
0,57

] OTBeT:

0.5

% “‘\* O0BEM KOHYCa paBeH 97T, a paJnyc ero OCHOBaHHMS paBeH 3. Haliqure BricOTY

053
'l KOHYCa.
0.5

0.49 -

047 -
2004 2005 2006 2007 2008 2000 2010 2011 2012 2013

~

[Tonp3ysich pUCYHKOM, TOCTaBBTE B COOTBETCTBUE KAXKIOMY M3 YKa3aHHBIX
NIEpHUO0B BPEMEHH XapaKTePHCTHKY MPHUpOCTa HaceneHus: Kurast.

oN AUA NI9HhOFO0dNHEdL

HOEPHUO/JbI BPEMEHU XAPAKTEPUCTHUKH

A) 2005-2007 rr. 1) mazeHue MPUPOCTa OCTAHOBIIIOCH

B) 2007-2009 rr. 2) HanOoJbIIee MaZCHNE TIPUPOCTa HACEICHUS

B) 2009-2011 rr. 3) mpupoCT HaceJIeHUs HaXOJUIICS B Ipejeiax
ot 0,5% 10 0,52%

) 2011-2013 rr. 4) mpUpOCT HaceNICHHUS yBEIUUNBAIICS

OTBeT:

B Tabnuie nox kaxaoit OyKBo# yKaKHTe COOTBETCTBYIOUIMNA HOMED.

il s0sost

Omer:| A| B| B| T

OcHoBanwus Tpanenyu pasHel 8 n 16, 6okoBast cTopoHa, paBHas 6, 0Opasyer ¢
OJTHUM M3 OCHOBaHMH Tparnennu yroa 150°. Haiinure niomans Tpanenuu.
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. MATEMATWKA. basosbili yposeHb

KaxoMy 13 4eThIpEX HEPaBEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJIHO M3
pELICHUH B IPaBOM CTOJIONE. Y CTAHOBUTE COOTBETCTBHE MEX/y HEPABEHCTBAMHU
U UX PEIICHUAMH.

HEPABEHCTBA PEIHIEHUSA
A) logix =1 & _—
3 H 3 X
B) logix < —1 O e =
’ 2y 0 3 x
@ R
B) logix > -1 .
) 81 l X
3) 3
O >
[ logix<1 0 ] X
3 —
2 3

Brmmmre B npuBen€HHYIO B OTBETE TAONHITY MO KAXKIOH OYKBOM
COOTBETCTBYIOIINH PEIICHUIO HOMEP.

Omer:| A| B| B| T
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Hexotopsie corpynaukn ¢pupmer getom 2013 roma oTAbIXay Ha gade, a
HEKOTOpBIE — Ha Mope. Bee coTpynHUKH, KOTOpBIE HE OTABIXAIH HA MOPE,
OTABIXaJIN Ha Jade. BeiOepuTe yTBEpKICHHNS, KOTOPBIE BEPHBI IIPH YKa3aHHBIX
YCIOBUSIX.

1) CotpyaHuk 3T0i GupMbl, KoTOpbIA JeToM 2013 ro/a He OTIBIXaT Ha Jade, He
OTJBIXAJ U Ha MOpe.

2) Kaxknpiii coTpyaHuK 310# upmel otabixai aeroM 2013 ronga wim Ha naue,
WK Ha MOpE, WIH U TaM, U TaM.

3) Ecint cotpynauk 3T10# rupmsl tetom 2013 rosa He OTABIXAN Ha Jade, TO OH
OTZbIXaJl HA MOpE.

4) Ecmm Tanmunaa nerom 2013 rona He oTApIXaka HU Ha Jade, HAI HAa MOpE, TO OHA
SBIISIETCS COTPYJHUKOM 3TOH (DHPMBI.

B otBeTe 3anummTe HOMepa BEIOPAaHHBIX YTBEPXKACHHH 03 MPOOEoB, 3alsAThIX
U IPYTUX JOTOTHUTEIBHBIX CUMBOJIOB.

OTBeT:

Haiinure 4eTpipéx3HauHOE YNCIIO, KpaTHOE 44, JI00bIe 1Be coceqHue udpb
KOTOpOTO OTJIMYaroTCs Ha 1. B oTBeTe ykakute kakoe-HHOYAb OJJHO TaKoe
YHCIIO.

OTBeT:

YiuTKa 3a IeHb 3a10J13aeT BBEPX I10 JISpeBY Ha 4 M, a 3a HOYb CIIOJI3aeT Ha 3 M.
BricoTa nepesa 10 M. 3a ckoIbKO JHEH ynHMTKa JOMOA3ET 10 BEPLIMHBI A€PEBA OT
€ro ocHoBaHus?

OTBeT:

Pas6op Bcex 3agaHuit: vk.com/math 100/2018kim29
PaspeluaeTcsi cBoboaHOe konnpoBaHne B HEKOMMepYeCknx obpasoBaTernbHbIX Lensax

oN AUA NI9HhOFO0dNHEdL

il s0sost

e
R


http://vk.com/ege100ballov
https://vk.com/shkolapifagora
http://vk.com/math_100/2017kim11

EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. MATEMATWKA. basosbili yposeHb

O npoexre «IIpooublii EI') ka:xxayio Heaenio»
JlaHHBIN KUM COCTaBJIEH KOMAaHJIOM BCEPOCCUHCKOTO BOJIOHTEPCKOIO IPOEKTa
«ETI'D 100 6ammos» https://vk.com/egel00ballov u 6e3B03Me3aHO
pacIpoCTpaHAeTCs IS JIFOOBIX HEKOMMEPUECKUX 00pa30BaTEeIbHBIX ICIICH.

Hamuiu omudky B Bapuanre?
Hanummure HaM, noxkaayiicra, 1 Mbl 00513aTeJILHO €€ ucnpaBum!
Jas 3ameuanmii n moskeaanmii: https://vk.com/topic-10175642 35994898
(Tak:Ke JOCTYMHBI APyTrHe BAPHAHTHI JUIS1 CKAYMBAHMSA)
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CucreMa olleHMBAHHSA IK3aMEHALMOHHON padoThHI MO MaTeMaTHKe
(0a30BbIii ypOBEHB)
[IpaBunbHOE perreHre Kaxaoro u3 3ananuii 1-20 onenuBaeTcs 1 6amaom.
3ajaHue CUYMTAETCS BBIMOJHEHHBIM BEPHO, ©€CIM  3K3aMEHYeMBbIH  Jai
MIpaBWIbHBII
OTBET B BH/JIE LIEJIOTO YHUCIIa WM KOHEYHOH AECATUYHON ApoOu, Wit

COCTABUTEJIb BAPUAHTA:

®UO: | Esrenwii [ludarop

IIpenmer: | MaremaTuka

Crax: | 6 JIeT peneTuTOPCKON e TEIbHOCTH

Peranuu: | OcHoBatesb U pykoBoautenb npoekta lllkona [Tudaropa

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

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

No

3a1aHUs Otser
1 1,12
2 4000
3 78
4 10
5 49
6 3
7 -9
8 197
9 4123
10 0,2
11 45
12 400
13 14,7
14 2314
15 36
16 3
17 4123
18 23
19 1012 pmm 3212 wmm 1232 wmm 3432 nun

5456 wnu 7656 uau 5676 unu 7876

20 7

Pas6op Bcex 3agaHuit: vk.com/math 100/2018kim29
Paspeluaetcsi cBo6oaHOE KONMpoBaHNe B HEKOMMepPYECKUX obpasoBaTernbHbIX Lensx
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