EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. MATEMATWKA. basosbili yposeHb

Enuublii rocyiapcTBeHHbIH 3K3aMeH
no MATEMATHKE

ba3oBblii ypoBeHb
HNHcTpyKuMs 10 BHINOJHEHUIO padoThI

DKk3aMeHaIMoHHas paboTa BKIrodaeT B cebs 20 3anaHuil.
Ha BrinmosnHeHue padboThl oTBOAMTCS 3 waca (180 MuHyT).
OTBETHI K 3aJJaHUSM 3aITUCHIBAIOTCS MO MPUBEAEHHBIM HIDKE 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 i - O ’ 8

Ecmm otBeTOM sIBISICTCS noCIC10BATCIIBHOCTD ].[I/I(bp, KakK B HpI/IBe,Z[éHHOM
HWKC MPUMEPE, TO 3AMMAIINTE 3TY IMMOCICAOBATCIIBHOCTH B Oank oTBeTOB Ne 1
0e3 HpO6CJ’IOB, 3alIATBIX U APYTUX JOIMOJTHUTCIbHBIX CUMBOJIOB.

Alb
OTseT: 4| 3

B|l
|2 S4312

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

JlomyckaeTcst ICIOIb30BaHUE TENIEBOH, MU KaUJUIIPHON, WK IEPhEBOM pyUeK.
ITpu BEIOTTHEHUHU 33JaHUI MOXKHO MTOJIB30BATHCS YEPHOBUKOM. 3aIlCH

B UEPHOBUKE HE YUUTHIBAIOTCS MPU OLIEHUBAHUH PAOOTBHI.

Bamnnel, monydenHsle Bamu 3a BBITOTHEHHBIE 3aaHUS, CYMMHUPYIOTCS.
[MocrapaiiTech BBIIOIHUTH KaK MOKHO OOJIbLIE 3alaHUK 1 HAOpaTh HAUOOJIbILIEE
KOJIMYECTBO OaIoB.

Kenaem ycnexa!
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Cnpanoqnble MaTepuaJjbl

Anredpa

TabmHIa KBagpaToR Defsix 9HeesT ot 0 1o 99

EmHHIED
0 1 2 3 4 5 6 7 3 9
0 1 4 9 16 25 36 49 o4 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 | 3364 | 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

=

U] NIRRT W ) LOOR I O R I

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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EAnHbIV rocyaapCTBEHHbIN 3K3aMeH,

Cmnenenv uaocapugm

CBoOHCTBa CTENEHH
mpa a>0.5>0

IS

o

Teopema ITngaropa

b

7}
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2018r. MATEMATWKA. ba3osbili yposeHb

CBoOHCTRA JToTapHpMa
mpE a>0, a#1. 5>0.x>0.y>0

a"%a®=p

')=log, x+log, ¥

B¢ BC||AD
MN — cp. H. MN —cp. muH.
MN || AC M N MN| 4D
MN _4c v =3€+4D BC+4D
2 2
A D

Jmina oxpyaHocTH  C=2mwr
ITnomazs kpyra S=m’

a‘+b’=c’ (Nr

Hpam-L'mHLm TPEYTOIBHHEK
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ITrotaon ucyp
ITapamteorpaym TpeyromsHEK
5/ |n, S=ah, b
Y S=absmy H
a a
Tpanemua Pomo
b

2 =4 ',‘,' by A‘
a

II701(a01U N06EPNHOCMET 1t 0GBEMDBI e

TIpAMOYTOIBHBIH NapaLIeIeIHIe TIpmvas npE3Ma

|

V=abc

1
S =72—aba

i B
S= 2absm‘{

d,. d, — qparoHamH

1
S=§dld2
V=S,.,h
Vz%m'zh
Ssox =101
V:%m3
S=4m’
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. MATEMATWKA. basosbili yposeHb

TpuroHOMeTpHIeCKHE (PYHKIHH

[TpAaMOYVTOIBHEIH TPEYTONIBHHE TpHrOHOMETPHYECKAA OKPYAHOCTE

a
sme=—

€

€ a b
cosd=—

€

“ a

1

tga=—

b

=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°
. EERE
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 [NeoMeTpHIeCKHE CMEICT IPOHIBOIHOHR
! [ ' I
EEN
v=kx+b HERPARNEE
T N
' ™,
T !
A Yy=re | B
by V2| A ! -
0 x 0 // Xy X
—
k=tgu Sl(xp)=tga
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Omeemom K Kaxcoomy 3a0anuio A611emca KOHeuHAA oecamuinasn opoos,
yenoe yucao unu nocnedosamenvuocms yugp. Cunauana 3anuwiume omeem

K 300aHuio 6 none omeema 6 mMeKcme padomol, a 3amem nepeHecume 8
B/IAHK OTBETOB Ne 1 cnpasa om Homepa coomeemcmeyouiezo 3a0anusi.
Kascoyro yughpy, 3nak «munycy u 3anamyio nuwiume 6 omoeabHoll Kiemouke
¢ coomeemcmeuu ¢ HPUBEOEHHLIMU 6 Onanke oopasyamu. Eounuyw
U3MePEHUIl RUCANb He HYICHO.

Haiinure 3HaueHue BeIpaxeHUs
(1,7 + 2,8) - 4,8.

OTBeT:

Halinure 3HaueHue BoIpakeHUs
412 . 27
gio -’

OTBeT:

®yrbdonka cromna 800 pybreit. ITocie cHUKeHHS IIEHBI OHa cTajia cTOUTh 680
pyOieit. Ha ckonbko mporieHToB Oblia CHIDKeHa 1eHa GyTOoaKu?

OTBeT:

2

a2+2
.raea,buc—

b“—c
Teopemy KOCUHYCOB MOYHO 3aIlMCaTh B BUJIE COSY = 2ab

CTOPOHBI TPEYTOJIBHUKA, & Y — YIoJI MKy CTOpoHaMu a U b. [Tob3ysch 310
hopmyroit, HaliIMTe BETUIUHY COS Y, €CITU
a=3,b=8uc=7.

OTBeT:

Haiigure 3HaueHue BeIpakeHus

V2234,

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

B My’>KCKOM OOLICKUTHN HHCTUTYTA B KOXKAO0H KOMHATE MOYKHO ITOCCIIUTE HE
Oonee yeThIpEX yenoBek. Kakoe HanMeHbIee KOINYeCTBO KOMHAT HYKHO IJIS
noceneHus §1 HHOTOpOAHeTo cTyaeHTa?

OTBET:

Haiinure KOpeHb ypaBHEHUsI
logs;(2x + 4) —logs 2 = log 5.

OrtBer:

Jmaronans NpsIMOYTOJILHOTO TEJIEBU3NOHHOTO 3KpaHa paBHa 80 cM, a mupuHa
sKkpaHa — 64 cMm. Haiigute BIcOTY 3kpaHa. OTBET JaliTe B CAHTUMETPAX.

80

64

OTBeT:
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YcTaHOBUTE COOTBETCTBHE MEXKY BEITMUNHAMH U X BO3MOKHBIMH
3HAYEHIAMH: K KQ)XXJOMY 3JIEMEHTY MEPBOT0 CTONOIA IToA0epHuTe
COOTBETCTBYIOIINH 3IEMEHT U3 BTOPOTO CTOJIONA.

BEJIMUNHBI SHAUYEHU A
A) 00béM Bosibl B OHEXXCKOM 03epe 1)0,5n

b) 00bEM OyTBIIIKH BOJIBI 2) 60 M3

B) 06BéM TypucTHdeckoro prokzaka  3) 90 1

JUISl B3POCIIOTO YeNoBeKa 4) 295 km®

I') 06béM KoHTEITHEpa T Mebenn

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

Omer: | A| B| B| T

Hatinure BepoATHOCTH TOTO, UTO CIYYaifHO BEIOpaHHOE TPEX3HAYHOE YUCIIO
nenuTes Ha 33.

OTBeT:
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EfuHbI rocyaapcTBeHHbI ak3ameH, 2018 r.

Ha pucyHke »KUpHBIMH TOYKaMH [IOKa3aHa LeHa 30J10Ta, YCTAHOBJICHHAS
Hentpobankom PO Bo Bce pabdoune auu B okTs10pe 2009 roxa. [To ropusonTtanu
YKa3bIBAIOTCSI YHCIIA MECSLA, TI0 BEPTHKAIN — [IeHa 30J10Ta B pyOJIX 3a TpaMM.
J7st HarJIsITHOCTH SKUPHBIE TOYKH HA PUCYHKE COSMHEHBI JIMHUCH.

1010
L \
1005 1
1000 \
995 {
990 / A\ ]
985 f \
980
970 17
965

e

1 23 6 7 8 0101314151617 20 21 22 23 24 27 28 29 30 31

Onpepenure M0 pUCYHKY HAUMEHBIIYIO [ICHY 30J10Ta 3a JaHHbIH nepuo. OTBET
Jaite B pyoIIsIx 3a rpaMu.

OrtBer:

Typuct nopbupaet s3xckypcun. CBeJeHHsT 00 SKCKYPCHAX MPECTABICHEI B
TaOJINIIE.

MATEMATWKA. ba3osbili yposeHb

HOMaD KCKYPCHN ocewnemse obbesTs! ICromwmocTt (py6. )
1 IMy3&i MHBONUCH, NapK M50
2 [3aropoziHest AEOPEL, KPENOCTE 250
3 [BaropadHst QEOPOU, MYINH KHBONUCH 200
M laps 200
5 [BaropoaHsi geopey 250
3 r(peﬂom 150

[Mone3ysice Tabnwiel, moadepuTe HabOp IKCKYPCHIA TaK, YTOOBI TYPUCT MOCETIIT
YeThIpe 00bEKTa: KPEroCTh, 3arOPOAHBIN IBOPELL, MApK 1 MYy3€H KHUBOIHCH, &
CyMMapHasi CTOUMOCTbh 9KCKypCHil He mpeBbimaia 650 pybneii. B oteeTe
YKaXXUTe KaKO-HUOYIb 0JTMH HAOOp HOMEPOB IKCKypcuii 6€3 mpobenoB,
3aISThIX U APYTUX JAOTOJHUTEIBHBIX CUMBOJIOB.

OTBeET:
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AxkBapuyM mMeeT GopMy MpsIMOYTOIBHOTO Mapajurenenumena ¢ pasmepamu 80

cM X 30 cm X 40 cM. CKOIIBKO JIUTPOB COCTaBIsET 00BEM akBapuyMa? B ogHOM
mutpe 1000 kyOudecknx CaHTHMETPOB.

I
1
|
I
>

OTBeET:

Ha pucynke n3o0paxensl rpaduk QYHKIIUH U KacaTeIbHbIC, IPOBEAEHHBIC K

HEeMY B Toukax ¢ abciuccamu A, B, C u D.

Y

l | ‘\D/_
A B 0 Cy'I

B npaBom cronbiie yka3aHbel 3HAUCHUS IPOU3BOIHON QyHKINH B ToUKax A, B, C
u D. ITonp3ysick rpadukoM, MOCTaBBTE B COOTBETCTBUE KAXKIOH TOUKE 3HAUCHUE
MPOM3BOIHOHM (PYHKINH B HEH.

TOYKH 3HAUYEHUS [IPOU3BO/IHOMN
A 1) - 15

B 2)0,5

c 3)2

D 4) —03

B tabnume noa kaxxaoi OyKBOH yKaKUTE€ COOTBETCTBYIOLIII HOMED.

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

B tpeyronsnuke ABC menuana BM nepnenaukyisipHa AC. Haiinure AB, ecnu
BM = 25, AC = 120.

—t

A Y, C

OTBET:

[Jansl 1Ba mapa ¢ paxuycamu 9 u 3. Bo ckosbko pa3 miomna b NOBEpXHOCTH
Ooutblero 1apa 0oJIbIle TUIONAIH TOBEPXHOCTH MEHBLIET0?

\_/

OTBeT:
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Kaxxnomy u3 4eThIpEX HEPABEHCTB B JICBOM CTOJIOIE COOTBETCTBYET OJHO U3
pELICHUH B IPaBOM CTOJIONE. Y CTaHOBUTE COOTBETCTBHE MEXy HEPAaBEHCTBAMHU
U UX PEIICHUAMH.

HEPABEHCTBA PEITEHUA
1
A) log, x> 1 1)0<x<§
— 1
B) log, x < —1 2)x>§
B) log, x > —1 30<x<2
N log,x <1 4)x>2

Broumure B npuBeI€HHYIO B OTBETE TAOIHUILY IO KaXKA0H OyKBOU
COOTBETCTBYIOIIMM HOMED PELLIEHUS.

Omer:| A| B| BT

B kommanuu u3 30 4enoBek 25 MOIb3YIOTCS COLMATBHOMN CEThIO
«OHOKIacCHUKNY, a 10 — connanbHoi ceThio «BKoHTakTey. Bribepute
YTBEPKICHUS, KOTOPBIE BEPHBI IIPU YKAa3aHHBIX YCIOBUIX.

1) B s10it komnanuu Haiiaércs 10 yenoBek, KOTOPBIE HE MOIB3YIOTCSA HU CETHIO
«OmHOKIACCHUKNY, HU ceThio «BKoHTakTe).

2) B aT0if KOMIIaHUU HaHAETCS XOTS OBI 5 YENOBEK, IMOJIB3YIOMHUXCS 00CHMH
CETSIMH.

3) He HaliméTcst HU OJJHOTO YEIIOBEKA U3 ATOH KOMITAHHH, ITOJIb3YIOMIETOCs
TOJIBKO CeTBI0 «OIHOKIACCHUKHY.

4) He 6onee 10 yenoBek U3 3TOM KOMIAHUH MOJIB3YIOTCS 00EUMH CETSIMH.

B oTBere 3anmmmTe HOMepa BEIOPaHHBIX YTBEP)KIACHUN 0€3 MPoOesoB, 3aIsIThIX
U IPYTHUX JOTIOTHUTEIHHBIX CHMBOJIOB.

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

Haiinure Tpéx3HauHOE YHCIIO, KpaTHOE 25, BCe HU(PHI KOTOPOTO Pa3IHNIHEL, a
CyMMa KBaJIpaToB Iu(p AeanuTCs Ha 3, HO He AenuTcs Ha 9. B oTBete ykaxkute
KaKkoe-HHOY/b OHO TaKOE YHCIIO.

OTBET:

Ha moBepxHocTH TI100yca diomactepom mpoBeaeHs! 17 mapaureneit u 24
MepuanaHa. Ha ckonbko yacTeil mpoBeEHHbIC TMHUH PA3AeIIN HOBEPXHOCTb
riobyca? Mepunuas — 3To Ayra OKpy>KHOCTH, coeauHstomas CeBepHBIH u
[OxHs1 nomock!. [Tapaens — 3To OKpYKHOCTb, JIeXkallas B INIOCKOCTH,
HapajIeNbHOM INIOCKOCTH YKBATOPA.

OTBeET:

O npoexre «IIpooubiii EI'I ka:xxayio Heaenro»
JlaHHBIIl KMM COCTaBIIEH KOMaH/I0M BCEPOCCUHCKOr0 BOJIOHTEPCKOTO MPOEKTA
«ET'D 100 6ammosy https://vk.com/egel00ballov u 6e3B03Me3HO
pacrpocTpaHsIeTcs A TFOOBIX HEKOMMEPUYECKIX 00pa30BaTeIbHBIX IIeTICH.

Hamuu omnoky B Bapuanrte?
Hanumure HaM, noxkanyiicTa, 1 Mbl 0013aTeJIbHO eé ucnpaBum!
Jas 3ameuanmii u moskeaanmii: https://vk.com/topic-10175642 35994898
(TakiKe JOCTYIHBI IPYTrHe BAPHAHTHI 1151 CKAYUBAHMS)

COCTABUTEJIb BAPUAHTA:

®UO: | Esrenwmii [ludarop

IIpenmer: | MaremaTuka

Crax: | 6 JeT peneTuTOpCKON AeITeIbHOCTH

Peranmuu: | OcHoBatenpb U pykoBoauTenb npoekra lllkona ITudaropa

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

Caiit u gom.
uudopmanusi: | https://youtube.com/Illkonalludaropa
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CucreMa olleHMBAHHSA YK3aMEHALMOHHOH padoThI MO MaTeMaTHKe
(0a30BbIii ypOBEHB)
[paBunbHOE penieHre Kaxaoro u3 3ananuii 1-20 onenuBaeTcs 1 6amaom.
3ajaHue CYMTAETCS BBIOJHEHHBIM BEPHO, €CIM 3K3aMEHYeMbIH  Iai
MIpaBWJIbHBII
OTBET B BHJIE LIEJIOTO YHUCIIa WIIM KOHEYHOH AeCATUYHON ApoOu, nin
MOCJIEI0BATENILHOCTH LUPD.

No

3aJaHMsI Otser
1 21,6
2 2
3 15
4 0,5
5 18
6 21
7 3
8 48
9 4132
10 0,03
11 967,5
12 346
13 96
14 3412
15 65
16 9
17 4123
18 24
19 125 v 175 v 275 nmm 725 wnm 825

nim 875

20 432
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