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
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CeoificTea apudMeTHIECKOTO KEAAPATHOIO KOPHSA

Jab=Ja b opu a=0. b=0 Ja
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—="_npraz0,b=0
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KopHH KBaIpaTHOTO YPAaBHEHHA ax +bx+c=0,a=0
—b—+/b"—4 b4 :
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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

TpeyromsHEK
[
a

PoMo

AN
NE

II7010a01U N0GEPNHOCMET 1t 0GBEMDBI e

TIpMOYTOMBHED DapaUlesIemHne]

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’

Pas6op Bcex 3agaHuit: vk.com/math 100/2018kim13
Pa3speluaetca cBobogHoOe KOMMPOBaHME B HEKOMMEPUYECKX 0OpasoBaTerbHbIX Lensx

~

oN AUA NI9HhOFO0dNHEdL

[NV AR TR A0 ozzost

e
R


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

EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. MATEMATWKA. basosbili yposeHb

TpuroHOMeTpHIeCKHE (PYHKIHH

[TpAaMOYVTOIBHEIH TPEYTONIBHHE TpHrOHOMETPHYECKAA OKPYAHOCTE
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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
4,1-7,7 + 0,86.

OTBeT:

Haiinure 3HaueHue BeIpakxeHUs
9-10%3+5-10% +3-10%.

OTBeT:

Yucino 60JIbHBIX TPUMIIOM B IKOJIE YMEHBIIHIIOCH 33 MecsI] B 1Ba pa3a. Ha
CKOJIBKO MPOIIEHTOB YMEHBIIUIIOCH YUCIIO OOJIBHBIX TPUMIIOM?

OTBeT:

3Has JUIMHY CBOETO IIara, 4eJI0BEeK MOXET MPUOIIKEHHO OACUUTATh
NpoHAeHHOe UM paccTosiHKe S 1o popmyre S = nl, rae n — 4yucno maros, [ —
JurHa mara. Kakoe paccrosaue npomén yenosek, ecnu [ = 50 cm, n = 16007
OTBeT gaiiTe B METpax.

OTBeT:

Hatinure

. NCH
sina, ecimcosa =~ u 0° < a<90°.

OrtBeT:
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B mauke 250 mucros Oymaru ¢popmara A4. 3a Henenro B odpuce pacxomyercs 700
nrcToB. Kakoro HanMeHBIIero KOMMYecTBa ayek OyMaru XBaTuT Ha 8 Heleb?

OrtBer:

Haiinurte xopeHs ypaBHEHUS

1+83Bx+7)=09.

OrtBer:

[Tman MecTHOCTH pa3duT Ha KieTku. Kaxmas kieTtka o003HavdaeT kBajapar 1| M X
1 m. Haliaure nuomane yyacTka, BBIAEICHHOTO Ha maHe. OTBET faiiTe B
KBaJIpaTHBIX METPaXx.

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 3HAUEHU A

A) Macca TablIeTKHU JIeKapCcTBa 1) 3,3464 - 10727 kr
b) macca 3emiu 2)5T

B) macca monekynel Bogopoaa 3) 500 mr

I') Macca B3pOCIOro CjioHa 4) 5,9726 - 10%* xr

B Tabnuie mos kaxaoit 0yKBOW, COOTBETCTBYIOIICH BETUUMHE, YKAXKUTE HOMEP
e€ BO3BMOXKHOTO 3HAYCHUSI.

Omer: | A| B| B| T

B uemnuonare no rumHactuke ydactByrot 50 cnoprecmeHok: 17 u3z Poccun, 22
n3 CIIIA, octanbuble — u3 Kuras. [lopsaok, B KOTOpOM BBICTYNAalOT TUMHACTKH,
ompenensercs xpedueM. Haliure BEpOsSTHOCTH TOTO, YTO CIIOPTCMEHKA,
BEICTYTIAIOIIAS TIEPBOIi, oKaxkeTcs n3 Kuras.

OTBeT:

Pas6op Bcex 3agaHuit: vk.com/math 100/2018kim13
Paspeluaercs cBo604HOE KOMNMPOBaHWE B HEKOMMEPYECKUX 06pa3oBaTenbHbIX Lienax

oN AUA NI9HhOFO0dNHEdL

il ozzost

e
R


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

EfuHbI rocyaapcTBeHHbI ak3ameH, 2018 r.

Ha pucyHke »KUpHBIMH TOYKaMH [IOKa3aHa LeHa Nallajusl, yCTaHOBICHHAS
Hentpobankom PO Bo Bce pabdoune auu B okTs10pe 2010 roxa. ITo ropuzonTanu
YKa3bIBAIOTCSI YHCIIA MECSLA, 10 BEPTHKAIN — [IeHa NaJIaus B pyOIsix 3a
rpaMm. J{Js HarJIAAHOCTH XKUPHBIE TOUKH Ha PUCYHKE COCANHEHBI JIMHHCH.
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Omnpenenure 1Mo pUCYHKY HanOOJIBIIYIO IIEHY NaJu1aaAns B epuox ¢ 9 mo 23
okTs0pst. OTBeT faiiTe B pyOIIsiX 3a rpamMM.

OTBeT:
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12 | CTpouTenbHBIH MOAPAIINK IUIAHUPYET KynmuTh 20 TOHH OOJIUIIOBOYHOTO
KApIIHYa Y OJHOTO U3 TPEX MocTaBmUKOB. OiH Kuprud BecuT 5 kT. LleHna
KAPIHAYa U YCIOBUS TOCTABKU BCEH MOKYIKHU IMPUBEICHBI B TAOIHUIIE.
L leva xupnisa KoTOMMOCTE JOCTAEKM
FlocTanLm ChauMancise yonosns
(py6. 30 wr) py6.)
A o {8000 Her
locTaaka BecnnatHo,
B 55 7000 RCIM CYMMB JaKasa
npessiwaer 200 000 py6
ocTaska co cxmeon 50%, ecrm cymma akaaa
B 652 000 8 e
npessiuaet 240 000 py6.

Bo cxompko pybneit 00oinéTes Hanbomee NemEBBI BapHaHT MOKYIIKH C

JI0CTaBKOIi?

OTBeT:

B 6ak nuiuHApUYecKo# HOpMBI, IIOMIAlh OCHOBAHUS KOTOPOro 60 KBaJpaTHBIX

CaHTUMETPOB, HAJTUTA KHUIKOCTh. UTOOBI H3MEPUTh 00BEM JETaNTH CIOKHON
(hopMBI, e€ MOJHOCTHIO MOTPYKAIOT B 3Ty KHUIKOCTh. Haliaure 00bEM netanuy,
€CJIM TIOCIIe €€ MOTPYKEeHUsT yPOBEHb KUKOCTH B 0ake MoHsICS Ha 15 cM.
OTBeT HaiiTe B KyOMYECKIX CAaHTUMETPAX.
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Ha rpaduke nzo0pakeHa 3aBUCUMOCTD CKOPOCTH MOTPYXKEeHHS OaTHuCKada OT

BpeMmeHH. Ha BepTHKambHON OCH OTMEYEHa CKOPOCTh B M/C, Ha TOPU30HTAIBHOM
— BpeMs B CEKyHaX, IPOLIEIIce C Hadalla TOTPy>KeHNUS.

)

81 N\ /

0 o0 120 180 240 300

[Monb3ysick rpadukoM, mocTaBbTE B COOTBETCTBHE KAXKOMY HHTEPBAIY BPEMEHHU
XapaKTEepUCTUKY NOTpyKeHHs OaTuckada Ha ITOM HHTEpBaJe.

HUHTEPBAJIbI BPEMEHU XAPAKTEPUCTHUKH

A) 60-120 ¢ 1) 6atuckad poBHO 15 ceKyHI HE MEHSI
rITyOuHYy

Bb) 120-180 ¢ 2) CKOpPOCTh MOTPYKEHUS HE POCIIa Ha BCEM
UHTEpBaje

B) 180-240 ¢ 3) 6atuckad 15 cexyHz morpysxancs ¢
IIOCTOSIHHOM HEHYJIEBOH CKOPOCTBIO

I') 240-300 ¢ 4) CKOPOCTh TOTPYKEHHUs ObLIA HE MEHBIIIE

0,1 m/c Ha BcéM uHTEpBae

B Tabnuie nox kaxoit OyKBo# yKaKHTe COOTBETCTBYIOLIMNA HOMEP.

Omer:| A| B| B| T

CymMma aByx yriioB pomba paBHa 240°, a ero nepumetp paseH 24. Haiigure
MEHBIIYIO JHaroHaib pomoa.

OTBeT:
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B ocHOBaHMM NPSIMO¥ PU3MBI JIEXKHUT NPSIMOYTOJIBHBIH TPEYTOIBHUK, OANH U3
KaTeTOB KOTOPOTO paBeH 3, a THIIOTeHY3a paBHa V 34. Haiinmute 00BEM mIpU3MEI,
eciy e€ BbICOTa paBHa 6.
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Ha xoopaunatHo#t npsiMoii otMeuensl Touku A, B, C u D. Korna xakas-auOyzap xomika uaér no 3adopy, néc lapuk, xuBynmii B Oyaxe
BO3JIE JOMa, 00s13aTeNbHO JaeT. BoiOepuTe yTBep K IeHNUS, KOTOPBIE BEPHBI IIPH

A B C D HNPHUBEIEHHOM YCIOBHH.
L 2

| | | | | |
e 1 *— *— f f

1) Ecnu Illapuk He naet, 3HA4YHT, 10 3200py HAET KOLIKA.
0 1 2 3 4 5 6 2) Ecnu Illapuk MOJTYNT, 3HAYUT, KOIIKA 110 3a00py HE UAET.
3) Ecnu o 3a6opy unét uépHas koika, lllapuk He nmaet.

Userio m pasro log, 5. 4) Ecau no 3a0opy noiaér 6enas kouika, llapuk Oyaer nasrs.

YCcTaHOBHUTE COOTBETCTBHE MEXAY YKa3aHHBIMU TOYKaMU U YHCJIaMH B IIPAaBOM

CTOJNIOLE, KOTOPBIE UM COOTBETCTBYIOT.

B oTBete 3anmmiTe HOMepa BEIOpaHHBIX YTBEPKIACHUN 0e3 MpoOeroB, 3amaThIX
U IPYTUX JONOJHUTEIBHBIX CHMBOJIOB.

TOUYKHA YUCJA Orser:
A Im-2 '
B 2) m?
f) 3) 46_ m Haiigure Tpéx3nauHoe 4ucno A, o6namaroiiee BCeMH CleAYIOIMUMU
4) — CBOMCTBaMM:
m

Brommure B npuBe€HHYIO B OTBETE TAOIHUILY IO KaXKA0H OyKBOU
COOTBETCTBYIOIIUI YHCITy HOMED.

OTBeT:

A

B|C

D
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e cymma mudp uncna A genutcs Ha 6;
e cymma mm¢p uncna A + 3 menurcs Ha 6;
e uycno A 6ombie 350 u mensiue 400.
B otBeTe ykaxunTe kakoe-HHOYAb OJJHO TaKOE YHCIIO.

OTBeT:

VYuTKa 3a IeHB 3a10J13aeT BBEPX 110 JepeBy Ha 4 M, a 32 HOYb CIIOJI3aeT Ha 3 M.
BricoTa nepesa 10 M. 3a ckobKO JHEH ynMTKa JOMOA3ET 10 BEPLIMHBI AEPEBA OT
ero ocHoBaHus?

OTBeT:
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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 omuOky 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)

COCTABUTEJIb BAPUAHTA:

®UO: | Esrenwii [ludarop

Ipenmer: | MaremaTuka

Crax: | 6 JIeT peneTuTOpPCKOM eI TeIbHOCTH

Peranuu: | OcHoBatenb u pykoBoautenb npoekta [llkona [Tudaropa

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

Caiir u gom.
nadopmamusi: | https://youtube.com/Ilkonalludaropa
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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 BHJIE LIEJIOTO YUCIIa WM KOHEYHOH AECATUYHON ApoOu, Wit
MOCJIEIOBATENILHOCTH LUAPD.

No

3a1aHUs Otser
1 32,43
2 9530
3 50
4 800
5 0,3
6 23
7 -2
8 10,5
9 3412
10 0,22
11 588
12 204000
13 900
14 1423
15 6
16 45
17 1342
18 24
19 369 nau 378 wium 387
20 7
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