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 "0l8 i - O ] 8

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

Alb
OT1BeT: 4| 3

B |l
L2 S4312

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

JlomyckaeTcsl ICIOIb30BaHUE TENIEBOH, MU KaUJUIIPHON, WK IIEPhEBOM pyUeK.
IIpu BEIOTHEHUHN 33JaHUI MOXKHO MTOJIB30BATHCS YEPHOBUKOM. 3aIlCH

B UEPHOBHUKE HE YUUTHIBAIOTCS MPU OLIEHUBAHUH PAOOTBHI.

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

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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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
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d,. d, — oparoHam

1
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V=S,,h
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Ssox =101
V=%m3
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TpuroHOMeTpHIeCKHE (PYHKIHH

[TpAaMOYVTOIBHEIH TPEYTONIBHHE TpHrOHOMETPHYECKAA OKPYAHOCTE

a
sme=—

€

€ a b
cosd=—
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tga=—
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HekoTopEle 3HATEHNA TPHTOHOMETPHIECKHK (VHITHI
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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
< 5 3 ) 45
12 20/ 2°

OTBeT:

Haiinure 3HaueHue BeIpakxeHUs
9,4-103% +2,2- 102

OTBeT:

bank Hauucnser Ha cpounslit Bkian 11% roaossix. Bkiagauk mogoui Ha CUET
4000 py0seii. Cxosbko pyOsieii OymeT Ha 3TOM CUYéTe uepes rofl, CCIIU HUKAKUX
orepanuii, KpoMe HauYUCICHHS MPOICHTOB, CO CYETOM IIPOBOAUTECS HE OymeT?

OTBeT:

Cpennee reoMeTpruIecKoe TpEX YHCell a, b ¥ ¢ BRIYHCIAETCA TI0 popMyIte
3
g = Vabc. Beraucnure cpennee reomerpudeckoe ncen 4, 8, 16.

OrTBerT:
Haiimure
. 15
sin x, eciu cos x = —g n90° < x < 180°.
OTBeET:
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III ITo pactmcanmnto moesn Camapa-Bonrorpazn otripasisieTcs B 7:58, a mpuOBIBaeT B
2:58 Ha cuemyrouuii [eHb (BpeMs MOCKOBCKOE). CKOJIBKO 9acOB COTIIACHO
PACIHCaHMIO ITOe3]] HAXOIUTCS B ITyTH?

OTBET:

Haiinure xopeHs ypaBHEHUS

1+ 8(—x +10) = 9.

OrtBer:

[Tmar MecTHOCTH pa3duT Ha KieTku. Kaxmas kieTka o003HavdaeT kBajapar 1| M X
1 m. Haliaure nuomane yyacTka, BBIAEIECHHOTO Ha maHe. OTBET JaiTe B
KBaJIPaTHBIX METpPax.

OTBeT:
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YcTaHOBUTE COOTBETCTBHE MEXK/Y BETHUMHAMH U UX BO3MOKHBIMH
3HAYEHMAMH: K KaXXJOMY 3JIEMEHTY HEPBOT0 CTONOIA IToA0epHuTe

COOTBETCTBYIOIIHH AIEMEHT U3 BTOPOTO CTOJIOIIA.

BEJIMYNHDBI

A) pocT HOBOPOXXKAEHHOTO peOEHKa
b) nnuna pexu Enuceit
B) TommuHa ne3Bust OpUTBEI

I') BeIcOTa TOpEI DIBKOPYC

3HAYEHUSA
1) 4300 kM
2) 50 cm

3) 5642 m

4) 0,08 mm

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

OtBeT: | A

b

B

r

B ciyuaitHOM 3KcriepUMeHTe CUMMETPUYHYIO0 MOHETY OpOCaIOT IBAXK/IBI.
Halinure BEpOATHOCTB TOTO, UTO BO BTOPOH pa3 BBIIAJAET TO XK€, YTO U B IEPBBIiA.

OTBeT:
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1
B copeBHOBaHMAX 0 METAHUIO MOJIOTA YYACTHUKHY MTOKA3allH CIIEAYIOIIHE B cocyze, nMerommeM popMy KOHyca, YPOBEHD JKHAKOCTH AOCTHIaeT ~ BBICOTEL

€3YJIbTAThIL: . N . .
pesy 06BéM cocyna 1600 M. Uemy paBeH 00pEM HanuTO )uakoctu? OTBET HaifTe B

MWUINMETpax.

IPeayanaT MONLITKK, M
ICnopTcMeH

o v v m C 3
BuTtkos 55,5 1545 155 3554 |52
IﬂTMublH 52,5153 51,5 F56 55,5 |55
lkosanerko |53,5154 [54,5[54 [54,5 52
ADHIOK 52,5152 152,551,563 |52

~

OTBeT:

Mecra pacnpenensioTcs o pe3ynbTaTaM JTy4IIel MOMBITKY KaXI0To
CIOPTCMEHA: YeM JajIbllie OH METHYJ MOJIOT, TEM JIyUlIIe.

KaxoB pe3ynpTaT qydieil monbITKH (B METpax) CHOPTCMEHA, 3aHSIBILET0 BTOPOE
mecTo?

oN AUA NI9HhOFO0dNHEdL

OTBeT:

[Ipu cTpouTenbcTBe MoMa (PUpPMa UCIIONB3YET OJUH U3 THUIIOB (PyHIAMEHTA:
OeTOHHBIN WK TIeHOOI0YHEIHA. J{71s1 pyHIaMeHTa u3 meHoOI0KOB He00X0auMo 2
KyOoMeTpa IeHOOIOKOB U 7 MemIKoB eMeHTa. [ 6eTtoHHOr0 hyHIaMEeHTa
Heo0XxoauMo 2 TOHHBI IeOHs 1 25 MemKoB IeMeHTa. Kybomerp meHoOI0K0B
ctout 2900 py6eit, medens crout 900 pybieii 3a TOHHY, a MEIIOK IIEMEHTa
ctout 280 py6iieii. CKojIbKO pyOJieii OyaeT CTOMTh MaTepHall, €ClId BIOPaTh
HauOoJee nenéBbld BapuanT?

lilll Tveost

OTBeT:
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Ha rpaduxe u3o0paxeHa 3aBUCUMOCTb KPYTSILETO MOMEHTA JIBUTaTEIs OT B tpeyronsauke ABC yron C paseH 90°, AB = 39, cosA = > Haiigure BC. —
grcaa 000poTOB B MUHYTY. Ha ropiu3oHTasHONM OCH OTMEYEHO YHCIO 000POTOB 13 0
B MHHYTY, Ha BEPTHKAIBHON OCH — KPYTAIMA MOMEHT B H - M. B M
4 S
140 o
120 N @)
100 w
80 @)
60 Aﬁ 5 L
|
40 I
20 o O
TBET: -
0 = - AN
0 1000 2000 3000 4000 5000 6000 =
Jlanb! 1Ba KoHyca. Paanyc ocHOBaHUA U BBICOTA IIEPBOT0 KOHYCA paBHbI <
Honp3ysick rpaduKoM, IOCTABETE B COOTBETCTBHE KaX0MY HHTCPBAIly YHCIIA COOTBETCTBEHHO 4 1 9, a BToporo — 6 u 8. Bo ckoibko pa3 006EM BTOporo Z
060pOTOB B MUHYTY XapaKTCPUCTUKY KPYTALICTO MOMCHTA. KOHyca 60H])H_Ie 06'])éMa HepBoro?
HNHTEPBAJIBI XAPAKTEPUCTUKHN 10
A) 0-2000 06./muH. 1) KpyTAImUKit MOMEHT HE MEHSETCS Ha BCEM =
HHTEpBaJIe 8
B) 2000-3000 06./muH. 2) ipu YBEIMYCHUHN YUCIIa 0OOPOTOB CaMbIi )
OBICTPBIN POCT KPYTSIIETO MOMEHTA =
B) 3000-4000 06./muH. 3) kpyTAIMii MOMEHT He npeBbimaeT 40 =
H - M Ha BcéM uHTEpBaIE
I') 4000-6000 06./mMuH. 4) npu yBeIMUEHUH Yrciaa 000pOTOB —
o [
KpYTSIIIUKA MOMEHT TaiaeT Otper: ——
B tabnmie mo kaxxaoi OyKBOW yKa)KUTE COOTBETCTBYIOLIII HOMED.
Omer:| A| B | B| T
, EEgE
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KaxoMy 13 4eThIpEX HEPaBEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJIHO M3
PELICHUH B IPaBOM CTOJIONE. Y CTAHOBUTE COOTBETCTBHE MEXIy HEPAaBEHCTBAMHU
U UX PEIICHUAMH.

HEPABEHCTBA PEHIEHUA
A) log, x> 1 1) (%, +00)
B) log, x < —1 2)(0;2)

B) log, x > -1 3) (0; %)

I log,x <1 4) (2; +)

Brmmmre B npuBeI€HHYIO B OTBETE TAONHITY MO KAXKIOH OYKBOM
COOTBETCTBYIOITIIH HOMEP PEIICHHUS.

Omer:| A| B| B| T

Korna yantens ¢pusuxu Hukonait iMutpueBnd BeI€T ypoK, OH 00s13aTEIBHO
OTKJIIOYAET CcBOM TeneoH. BriOepuTe yTBepKICHNUS, KOTOPBIE BEPHBI IIPH
HNPUBEAEHHOM yCIOBUU.

1) Eciu tenedon Huxonast IMutpreBnya BKIHOYEH, 3HAYHUT, OH HE BEIET YPOK.
2) Ecmu reneon Hukonas JIMutpueBuua BKITFOUEH, 3HAYHT, OH BEIET YPOK.

3) Ecmn Hukomnait IMuTpreBHY MPOBOIUT HA YPOKE JIAOOPATOPHYIO pabOTy MO
(u3KKe, 3HAYNT, €ro TeNe)OH BEIKITIOUCH.

4) Ecnu Hukonaii JImutpueBuy Benér ypok Gpu3nku, 3HAUUT ero tesedoH
BKJIFOUYEH.

B otBeTte 3anuiinTe HOMepa BEIOPAHHBIX YTBEPKAeHHH Oe3 TPo0OesioB, 3ansThiX
U IpYTUX JONOJIHUTEIbHBIX CUMBOJIOB.

OTBeET:

Haiinure yeTplpéx3HauHoe 4ncIo, KpaTHOe 15, mpon3BeseHue nugpp KOTOporo
6osbiie 0, HO MeHbIe 25. B oTBeTe yKaXkuTe Kakoe-HUOYAb OJJHO TaKOe YHCIIO.

OTBeT:
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Ky3neunk npeiraet BOoiIs KOOPAUHATHO MPsIMOIi B TF0OOM HanpaBJICHUN Ha
€MHUYIHBIA OTPE30K 32 MPBHDKOK. CKOJIBKO CYIIECTBYET Pa3lINIHbIX TOUEK HA
KOOPJIMHATHON TPSIMOM, B KOTOPBIX Ky3HEUHK MOXET OKa3aThCs, C/IEIaB POBHO 8
MPBDKKOB, HAYMHAS NPBITaTh U3 Hadala KOOpJUHAT?

OTBeT:

O npoekre «IIpoOHbIi EI'D kaxayro Hemes11o»
JlaHHBIN KMM COCTABIICH KOMAH/ION BCEPOCCHICKOTO BOJIOHTEPCKOTO TIPOEKTa
«EI'D 100 6amutos» https://vk.com/egel00ballov u 6e3B03me3aHO
pacipoCTpaHsieTCst A1l TFOOBIX HEKOMMEPUECKHX 00pa30BaTENbHbIX LIENEH.

Hamuim omuéky B Bapuanre?
Hanumure HaM, NOKAJTYiCTa, U MbI 0013aTEJIbHO €€ HCIpPaBuM!
Jas 3ameuanuii 1 moskejaanuii: https://vk.com/topic-10175642 35994898
(TaKKe JOCTYNHBI IPyrHe BAPHAHTHI 1151 CKAYHBAHMS)

COCTABUTEJIb BAPUAHTA:

®UO: | Esrenuii [Tudarop

Ipeamer: | Maremaruka

Crax: | 6 JIeT peneTUTOpPCKOl e TeNbHOCTH

Peranuu: | OcHoBartenb u pykoBoauTenb npoekra [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 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 6
2 9620
3 4440
4 8
5 0,25
6 19
7 9
8 12
9 2143
10 0,5
11 55,5
12 7760
13 200
14 3214
15 36
16 2
17 4312
18 13
19 1125 ywnm 1215 v 2115
20 9
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