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.

Orser: 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 JOMOJHUTCIbHBIX CUMBOJIOB.

Alb
Otset: | 4| 3

Bl
1|2 S4312

Bce 6manku EI'D 3an0mHAIOTCS APKUMH YEPHBIME YSPHUIIAMH.

JlomyckaeTcst UCTI0Ib30BaHUE I'eJIEBOM, WK KAUUIIPHOM, WK NIEPbEBON PyYEK.
[Ipu BEIOTHEHUHU 33JaHUI MOXKHO MOJIB30BATHCS YEPHOBUKOM. 3aIlCH

B UEPHOBHUKE HE YUUTHIBAIOTCS MPU OLIEHUBAHUH PAOOTBHI.

Bamnnel, monydenHsle Bamu 3a BBITOTHEHHBIE 3aJaHUS, CYMMHUPYIOTCS.
IToctapaiiTech BBIIOJIHUTH KaK MOXKHO OOJIbIIIe 3aJaHIH U HaOpaTh HanbosbIIee
KOJIMYECTBO OAIIIOB.

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

Jecarsn
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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
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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

ITapaniesorpamm

a

S=ah,
S=absmy
_a+b
S= = -h
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V=abc

TIpmvas npE3Ma

1
S =§aba

] B
S—Eabsmy

d,. d, — oparoHam

1
S=§'d1d2
V=S,,h
Vz%m':h
Ssox =101
V=%m3
S=4m’
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r.

TpuroHOMeTpHIeCKHE (PYHKIHH

[TpAaMOYVTOIBHEIH TPEYTONIBHHE

a
sme=—

€

€ a b
cosd=—

€

“ a

1

tga=—

b

MATEMATWKA. basosbili yposeHb

TpHrOHOMETPHYECKA OKPVEHOCTE

=2 2
OcHoEHOE TPHTOHOMETPHHICCKOS TOERIECTBO. 51 U+ CO5 O =1

HekoTopEle 3HATEHNA TPHTOHOMETPHIECKHK (VHITHI

wm| 0 | X x L n 3 |,
o |PHHE 6 4 3 2 S R
rpagycer | 0° 30° 45° 60 90” | 180° | 270" | 380°
. L | 2 | 45
sin o 0 3 =N =N 1 0 -1 0
cos 1 £ £ 1 0 -1 0 1
2 2 2
tga 0 % 1 J3 — 0 — 0
PyEROEN
Jauefnan GyHEIHA [eoMeTpHIeCKHE CMEICT IPOHIBOIHOHR
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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 5 2

st2'3

OTBeT:

Haiinure 3HaueHue BeIpaxeHUs
910 . 32
277

OTBeT:

MarasuH fenaet neHcuoHepaM ckuiky. baton xmieba crout B marasune 20
pyOureii, a meHCHOHep 3aruiaTi 3a Hero 19 py6ureit 40 koneek. CKOIBKO
MPOLIEHTOB COCTAaBMIIA CKHUJIKA JUISl IEHCUOHEpa?

OTBeT:

Panuyc BucaHHON B IPSIMOYTOJIbHBIN TPEYTOJIBHUK OKPY>KHOCTH BBIYUCIISIETCS
+b—c

a o
1o gopmyie r = ,TIle @ U b — KareThl, a ¢ — runorenysa. Ilonp3ysce aToi

dhopmynoit, Haiinure v, ecmm a = 15, b = 112 u c = 113.

OTBeT:

Haiinure 3HaueHue BoIpaxeHUs

(VZ4 - 6) V6.

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

III B cpennem 3a neHs Bo BpeMs KoH(pepeHnnu pacxoayercs 80 MaKeTHKOB Jasi.
Kondepennus qmutes 4 qas. B mauke was 100 maketnkoB. Kakoro
HaWMEHBIIIEr0 KOJIMYECTBA ITaveK Jasi XBaTUT Ha BCe THHU KOH(pepeHnnuu?

OTBET:

Halinute xopeHb ypaBHEHMS
log;(2x — 5) = 2.

OrtBer:

Ot cronba BEICOTOH 12 M K TOMY HATSHYT IPOBOJ, KOTOPBIA KPETIUTCS Ha
BEICOTE 3 M OT 3eMJH (CM. pHCYHOK). PaccTostHmE 0T oMa 110 cTosiba 12 M.
Haiinute nnuny npoBona. OTBET naiTe B MeTpax.

\\\ 9 A
12
Imy
12m
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

A) nuameTp MOHETHI

b) poct xupada

B) BricoTa Diidenenoii OamrHu
I') paguyc 3emau

SHAUYEHUA
1) 6400 kM
2) 324 m

3) 20 mm
4)5m™m

B tabnmme noa kaxxaoit OyKBOH, COOTBETCTBYIOIICH BETMUNHE, YKAKUTE HOMEP

€€ BO3MOXXHOI'O 3HAYCHMS.

Omer: | A| B| B| T

B simuke HaxozsTest 4€pHbIe U Oenble mapbl, NpuuéM 4E€pHBIX B 4 pasa OoJblie,
yeM OeinbiX. M3 sitmka ciaydaitHeiM 0Opa3om noctainu ofuH map. Haiinure
BEPOSITHOCTB TOTO, YTO OH OyZAeT OesbIM.

OTBeT:
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EfuHbI rocyaapcTBeHHbI ak3ameH, 2018 r. MATEMATWKA. ba3osbili yposeHb
B tabnmie nokasaHo pacripeneneHue Meaanei Ha 3SUMHAX OJTUMITUHCKIX HTpax 13
B Coun cpean cTpaH, 3aHIBIIHX MepBble 10 MECT MO KOJIMIECTBY 30JI0THIX
Menajen.
Macto Crpama i
[onoTee ICapalpsirus Fwou:oeue Boero
1 Focons 13 " b (33
2 Hopeerws 1 5 10
3 Kesana 10 10 5 25
s LA 1 7 12 28
5 Huennanin | 7 24
6 ¥ epMavmnA h B 5 19
7 - b h ) 11
P Bancpyccua 5 0 1 5
kb AacTpus n 1 3 17
10 IPpasLs b - 7 15

Omnpenenure ¢ HOMOIIBIO TAOIHIBI, CKOJIBKO CepeOpSHBIX MeJalel y CTpaHsl,
3aHsBIIEH BTOPOE MECTO IO YHUCIY 30J0ThIX MEIalICH.

OTBeET:

Just panciopTupoBky 42 TOHH Tpy3a Ha 1200 KM MOKHO BOCTIOIB30BATHCS
yCIyraMu OJTHOU U3 TPEX (pUpM-TIepeBO34HKOB. CTOMMOCTD TIEPEBO3KH U
TPY30M0ILEMHOCTS aBTOMOOMIIEH Ka)I0TO TIepeBO3YMKa YKa3aHbl B Ta0JIHIIE.

t:wwuoctb NEPasoIKN OHUM pr:monbémoctb QIHOMo
Mepepora gromoinem aToMOGHNR
py6. xa 100 im) TOHHEL )
A 3100 4
4000 5.5
B 7600 10

CkoJbko py0iel mpuaéTcs 3aIIaTHTh 3a CaMYI0 JCMEBYIO MEPEBO3KY?

OTBeT:
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B 6ax, umeromuit popmy OHIHHIPA, HATATO 5 11 BoAwl. [locie momHOTO
MIOTPYKEHHSI B BOY JETaJIN YPOBEHb BOIBI B Oake momHsuics B 1,2 pasa.
Hatinure 066&M netanu. OTBeT galTe B KyOMUECKIX CAaHTUMETPAX, 3Hasl, 4TO B
orxHoM yutpe 1000 KyOUdIecKux CaHTHMETPOB.

OrtBer:
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r.

MATEMATWKA. basosbili yposeHb

B Tabnuie ykazaHbl TOXOMABI U pacXoAbl GUPMBI 32 5 MECALIEB.

Mecriy \Hoxog, Te. py6 Pacxog, Teic. pyb.
Wione 115 110

Warycr 125 130

ICeuTsipe 140 120

OkTRGps 120 110

Honbips 130 50

[Nonp3ysich TabnuIel, MOCTABETE B COOTBETCTBHE KAKAOMY M3 YKa3aHHBIX
NIEPHO0B BPEMEHH XapaKTEPUCTUKY TOXOA0B H PACXOJIOB.

HEPUO/JbI BPEMEHH

A) aBryct

B) cents6pn

B) okTs16pb

I') HOs10pB

XAPAKTEPUCTHUKH

1) pacxon B 3TOM MecsIie 00JbIle, YeM PACXo

B IpEABIAYILEM
2) 10XOA B 3TOM MeECSIIe MEHbIIIE, YeM JOXO0/
B IpEABIAYILEM

3) HanOoJIBLIMI TOXO/ B IIEPUO/] C ABTyCTa IO

HOSIOPb

4) HanOombIIas pa3HUIA MEXKITY JOXOIOM H

pacxoaom

B tabnmie no kaxxaoi OyKBOW YKa)KUTE COOTBETCTBYIOIIII HOMEP.

OTBeT:

A

b| B

r

Ha mipsimoii AB B3sita Touka M. Jlyu MD — Guccektpuca yria CMB. H3BecTHo,
yto £DMC = 18°. Haiigute yron CMA. OTBet naiite B rpagycax.

A

OTBeT:
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CTOpOHBI OCHOBaHHS MPAaBWIHHOM MIECTUYTOIBHOM MTUPaMUABI paBHEI 24,
OokoBsIe péOpa pasHbI 20. HaiinmuTe muomanb 00KOBOM MOBEPXHOCTH 3TON
HHPaMHIBL.

OTBeT:

Ka>1<;[0My us3 ‘IeTLIpéX HCPABCHCTB B JICBOM CTOJ'I6I.[C COOTBETCTBYCT OJTHO 13
peH.IeHI/Iﬁ B [IpaBOM CTOJ'I6LI€. Y cTaHOBUTE COOTBETCTBHE MCKAY HEPABCHCTBAMU
1 UX PCHICHUSAMU.

HEPABEHCTBA PELLIEHUS
A) 2% >2 1) (—o0; —1]
B) 0,5% > 2 2) (—0; 1]
B) 0,5% <2 3) [1; +0)
r2*<?2 4) [-1; +0)

Brummre B npuBeIEHHYIO B OTBETE TaONHITY MO KAXKIOH OYKBOM
COOTBETCTBYIOIINHA PEHICHUIO HOMED.

Omer:| A| B| B| T
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. MATEMATWKA. basosbili yposeHb

B nocénke ropoackoro tuna Bcero 12 »xuiblx 10MoB. BeicoTa Kaxaoro goma
MenbiIe 30 MEeTpoB, HO He MeHbIIIe 9 MeTpoB. BriOepure yTBep:KaeHUS, KOTOPHIE
BEpPHBI IIPH YKa3aHHBIX YCIOBHSIX.

1) B mocénke ecTh ®UIoi 10M BbICOTO# 30 METpPOB.

2) Pa3nuna B BICOTE JIIOOBIX IBYX JKHJIBIX JJOMOB ITOCENKa 0oJblIe 3 METpOB.
3) B nocénke HeT )KUI0T0 0Ma BEICOTOM 8 METPOB.

4) BricoTa J11000T0 KHJIOTO JOMa B IOCENKE HE MEHbIIE 7 METPOB.

B oTBeTe 3anmmmTe HOMepa BRIOpaHHBIX YTBEPKIACHUH 0e3 poOeIoB, 3amsaThIX
U IPYTUX JOHOJHHUTEIBHBIX CHMBOJIOB.

OTBeT:

Haitnute Tpéx3HauHOE HaTypaibHOE YKCIIO0, Oombinee 600, KOTOpoe mpu
JeneHnn Ha 3, Ha 4 ¥ Ha 5 1aéT B ocTaTke 1 ¥ MU(PBI KOTOPOTO PACIOI0KEHBI B
nopsiike yObIBaHUS ClICBa HAMpaBo. B 0TBeTe ykakuTe Kakoe-HUOYIb OJTHO
TaKoe YHUcJIo.

OTBeET:

B kop3une nexut 40 rpudoB: peDKUKH U rpy3au. M3BecTHO, YTO cpeiu JI0ObIX
17 rpuboB nmeeTcst X0Ta ObI OZMH PHIKHUK, a CPEIH JHObIX 25 rprbOB XOTs OB
oJuH rpy3ab. CKOJIBKO PEDKUKOB B KOp3HUHE?

OTBeT:
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O npoexre «IIpooubiii EI'D kaxayio Hexesro»
JlaHHBIN KMM COCTaBJIEH KOMAaHI0M BCEPOCCUNCKOIO BOJIOHTEPCKOIO IPOEKTa
«ET'D 100 6ammos» https://vk.com/egel00ballov u 6e3B03Me31HO
pacmpoCTpaHsIeTCs IS JIIOOBIX HEKOMMEPUSCKUX 00pa30BaTEIbHBIX IENICH.

Hamum omu0ky B Bapuanre?
Hanummure HaM, nokanyiicta, 1 Mbl 00513aTe/ILHO €€ HcnpaBum!
Jast 3ameuanuii 1 moskeaanuii: https://vk.com/topic-10175642 35994898
(Tak:Ke JOCTYIMHBI IPyrue BAPUAHTHI /I CKAYNBAHNSA)

COCTABUTEJIb BAPUAHTA:

®UO: | Esrenwnii [Indarop

Ipeamer: | Maremaruka

Crax: | 6 JIeT peneTuTOPCKON NeITeIbHOCTH

Perasmu: | OcHoBatenpb U pykoBoauTens npoekra llkona IMudaropa

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

CaiiT u gom.
uapopmamusi: | https://youtube.com/Ilkonallugaropa
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. MATEMATWKA. basosbili yposeHb

CucreMa oleHMBAHMSA YK3aMEHAIMOHHOI padoThHI MO0 MaTeMaTHKe
(0a30BbIii ypOBEeHB)
[IpaBuibHOE pelieHne Kaxaoro u3 3aganuii 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.

No

3a0aHus Orser
1 2,5
2 3
3 3
4 7
5 6
6 4
7 7
8 15
9 3421
10 0,2
11 5
12 384000
13 1000
14 1324
15 144
16 1152
17 3142
18 34
19 721 v 841 wun 961
20 24
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