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

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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Teopema ITudaropa
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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

© 2018 Bcepoccuiickuii npoekt «EM 100 BANNTOB» vk.com/ege100ballov
CocraButensb: vk.com/shkolapifagora

TpeHnpoBoYHbIN BapmaHT Ne23 ot 18.03.2018

ITrotaon usyp

ITapaniesorpamm

a

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

TpeyromsHEK
[
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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’
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TpuroHOMeTpHIeCKHE (PYHKIHH

TTpAMOYTOIEHEIH TPEYTONIEHHK TpHrOHOMETPHYECKA OKPVEHOCTE
a
sma=—
c
c a b
cosf=—
c
“ a
1
tgo=—
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 [eoMeTpHIeCKHE CMEICT IPOHIBOIHOHR
! [ ' I
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v=kx+b T 1T N[
T N
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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
2,6 —84

2,5

OTBeT:

Haiinure 3HaueHue BeIpakxeHUs
38-10 —1,3- 102

OTBeT:

B cnoptuBHOM Marasune Jit000i ceutep ctout 500 pyoseii. Celiuac Marasud
IIPOBOJUT AKILMIO: IIPU MOKYIIKE JBYX CBUTEPOB — CKUAKA HA BTOPOI CBUTEP
90%. Cxomnbko py0ieit mpuagTes 3araTuTh 3a NHOKYIKY IBYX CBUTEPOB B
MepuoJ IeHCTBUS aKIUH?

OTBeT:

Pajmyc OKpy>XHOCTH, OIIMCAHHOM OKOJIO TPEYTOJIbHHKA, MOXKHO BBIYHCIUT T10
dhopmyne R =

IJle @ — CTOPOHA, a @ — TPOTHBOJICKAIUH €H yron

2sina’
TpeyronsHuKa. [Tonb3ysce aToit Gopmyioi, Haitnure R, ecim a = 10 u
. 1
sina = -.
3
Ortser:
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V19

cos a, ecnu Sina = T 0° < a <90°.

OTBET:

B nome, B kotopom xuBeET IleTs, onun noavesn. Ha kaxaom ataxe no mectb
kBaptup. [lets xuBEr B kBapTHpe Ne50. Ha kakom staxke sxuBET [lets?

OrtBer:

Haiinure kopeHb ypaBHEHHUs

5—-6(-2x+5)=-1.

OTBeET:

ITan MecTHOCTH pa3ouT Ha kieTku. Kaxmas kietka o0o3Havyaet kBajapar 1 M X
1 m. Haligure nuomane yyacTka, BBIAEICHHOTO Ha maHe. OTBET faiiTe B
KBaJ[paTHBIX METpax.

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.

BEJIMYNHDBI

A) 00béM OaHKM KeTyyna

b) 006EM BogBI B 03epe Muunran
B) 00béM crianbpHOI KOMHATEI
I') 00bEM KapTOHHOM KOPOOKH U3-

1o T€JIEBU30pa

3HAYEHU I
1) 45 M3
2)0,4 n
3)94 n

4) 4918 xm3

B tabnmie mon kaxxoit OyKBOH, COOTBETCTBYIOIIECH BEIMIHHE, YKAKUTE HOMEP
€€ BO3MOKHOT'O 3HAYEHHS.

OTBeT:

A

b

B

r

Ha nTunedepme ects TOIBKO Kyphl U T'ycH, IpuuéM Kyp B 19 pa3 Oombiie, uem
ryceii. Haiinnte BeposATHOCTH TOTO, UTO CITy4aifHO BRIOpaHHAas Ha 3ToH depme

MNTUIA OKAXKCETCSA I'YCEM.

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

Ha pucyHke »XHUpHBIMH TOYKaMH MOKa3aHO CyTOYHOE KOJMYECTBO OCAJIKOB, 13
BEIMagaBmIuX B Mypmancke ¢ 7 mo 22 Hoa0ps 1995 roga. ITo ropuzonTamm

YKa3bIBAIOTCS YHCIIA MECSIIA, 0 BEPTHKAIN — KOJIMYECTBO OCAJIKOB, BEIABIINX B
COOTBETCTBYIOIIMHI IeHb, B MIJUTUMETpPaX. [JIs HArJIsMHOCTH KUPHBIE TOUKH Ha

PpHUCYHKE coeTMHEHbI TMHNeH. OpeaennTe o pUCyHKy Hauboblee CyTOYHOe

KOJIMYECTBO OCAJIKOB 3a JIaHHBIH neproj1. OTBET JaiTe B MIJUIUMETpax.

4,5
4,0
3,5

] \
b T
i T
l‘g \ \
R / /
0.5 11\

0,0

7 8 91011121314151617 18192021 22

OTBeET:

ABTOMOOWJIBHBIN KypHAJ OTpeAeisieT PEeHTHHT aBTOMOOMIICH Ha OCHOBE
rmokasaredeii 6e3omacHocta S, kompopta C, pyHKIIHOHAIEHOCTH F, KadecTBa Q
u nu3aiiHa D. PertuHr R BRIMUCHAETCS 1O opMyIie

3§+2C+2F+2Q+D
R = 0 .
B tabmwiie gaHbl mokazateian TpéX MoaeIel aBTOMOOHIICH.

::?)?;«m BeaonacHocTy  KOMMOPT [yHKUMORErEHoCTE  KanecTo  [nzaik
) \ 3 1 = “
3 © s 1 f a
G H la b 3 a

HaiinuTte HauBBICIINI PEUTUHT aBTOMOOMIIS M3 TIPEICTABICHHBIX B TAOIHUIIE
MOJICIICH.

OTBeT:

© 2018 Bcepoccuiickuii npoekt «EM 100 BANNTOB» vk.com/ege100ballov
CocraButensb: vk.com/shkolapifagora

TpeHnpoBoYHbIN BapmaHT Ne23 ot 18.03.2018

B 6ax, nmeromuii popMy NpaBHIIEHON YETHIPEXYTOIBHOM MPU3MEI CO CTOPOHOM
OCHOBaHUsA, paBHOU 40 cM, HanKTa XAAKOCTH. UTOOBI M3MEPUTH 00BEM IeTaTl

CIIO>KHOM (hOPMBI, €€ TTOTHOCTHIO MOTPYKAIOT B 3Ty KHUAKOCTh. Halanre 00bpéM
JIETaJIN, €CITH MOCIIe €€ MOTPY)KEHNS YPOBEHB JKUIKOCTH B Oake mogHsuics Ha 10
cM. OTBeT JaiiTe B KyOM4eCKnX CaHTHMETpax.
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OTBeT:
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Ha rpaduxe n3o0pakeHa 3aBUCUMOCTb CKOPOCTH ABHKXEHUSI JTETKOBOTO Ha oxpyxHocTH paguyca 3 B3sTa Touka C. Otpe3ok AB — nuamerp
aBTOMOOWIIS OT BpeMeHH. Ha BepTHKaIbHOM OCH OTMEYECHA CKOPOCTH JIETKOBOTO oxpyxHoctH, AC = 4+/2. Haiinure BC.

ABTOMOOMIIS B KM/, HA TOPU30HTAIBHON — BPeMsI B CEKYH/aX, POILICILIES C
HadaJla JBIDKCHUS] aBTOMOOHIIS.

-~
o
4
80
=
60 A B
40 /
20
OTBeT:
0

0 15 30 45 60 75 90 105 120 135 150
B mpsimoyronpaoM mapasenenunene ABCD A, B, C; D, péopa DA, DC n

[Mome3ysich rpaduKOM, TIOCTABFTE B COOTBETCTBHE KAXKIOMY HHTEPBAIY BPEMCHH nuaronaib DA, OOKOBOM rpaHH paBHBI COOTBETCTBEHHO 3, 5 u v 34. Haiinute
XapaKTepUCTHUKY JABWKECHUS aBTOMOOMIIS Ha 9TOM MHTEpBaJe. 00wéM nmapamnenenunena ABCDA,B;C,D;.
HUHTEPBAJIbI BPEMEHHW XAPAKTEPUCTUKH D (v
A)0-30 ¢ 1) cKOpPOCTh AaBTOMOGMIIS TOCTUITIA | |

MaKCHMyMa 3a BCE BpeMs JIBHKCHHUS A B

aBTOMOOMIIA 1 | |
B) 30-60 ¢ 2) CKOPOCTH aBTOMOOWIIS HE YMEHBINIATACH 1 1

He npesebiana 40 km/q |
B) 60-90 ¢ 3) aBTOMOOMIIb C/1eM1al OCTaHOBKY Ha 15 - - - — —

CeKyHI - D (_*
) 90-120 ¢ 4) cCKOpOCTH aBTOMOOWIIS HE YBEITMYNBAIACH s ,

Ha BCEM MHTEpBaje A B
B Tabnuiie nox kaxoit OyKBo# yKa)XKUTe COOTBETCTBYIOLIMN HOMEP.

OrtserT:
Omer:| A| B | B| T
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Kaxxgomy 13 4eTrIpéX HEPaBEHCTB B JICBOM CTOJIOIIE COOTBETCTBYET OJHO M3 Ha 3umnueit Onmumnuane coopras Kananer 3aBoeBania Menaneii Oompiie, dem
pemeHnii B IpaBOM CTOJIOIE. Y CTaHOBHTE COOTBETCTBHE MEKAY HEPABEHCTBAMH cbopras Huneprannos, coopHas benopyccnn — MeHbIe, 4em cOOpHas
U UX PELICHUSIMHU. Hupnepnannos, a coopnas Ilseiinapun — MerbIe, yeM coopHas Kanazpr.
Bribepurte yTBepKACHNS, KOTOPBIE BEPHBI IIPH YKa3aHHBIX YCIOBHSAX.
HEPABEHCTBA PEHIEHMU S
11 U 1) U3 Ha3BaHHBIX COOPHBIX KOMaHAa benopyccuu 3aHsiia BTOpoe MECTO 1o
A)2* =2 > YUCITy MeJanei.
1) ] X 2) Coopnas benopyccun 3aBoeBana MeHblIe Menalei, uem coopHast Kanazpr.
f Aty 3) Cpenu Ha3BaHHBIX COOPHBIX €CTh TPH, 3aBOCBABIIINEC PABHOE KOJIHUYCCTBO
B) 05%>2 .{ b Me,uaneffl.
’ - v
2) - l X 4) Coopnas Kananp! 3aBoeBana 60bIe Meaie, 4eM Kakaas U3 OCTAIbHBIX
TpEX COOPHBIX.
B) 0,5 < 2 . g y
_ I X B oTBete 3anmmiTe HOMepa BEIOpaHHBIX YTBEPKIACHAN 0e3 Mpo0OeoB, 3ammaThIX
3) - U APYTUX TOTMOJIHUTEIBHBIX CUMBOJIOB.
‘.7 4 L 4 »
b
N2*<2 I OrtBerT:
%) X
Brmre B TPUBEACHHYIO B OTBCTC TabIHIly MOJ Kk 10# OyKBOH Haiinure yeThpéx3HauHOE YKCIIO, KpaTHOE 25, Bee MUGPHI KOTOPOTO Pa3IHIHBI
COOTBCTCTBYIOIIMH PEIICHUIO HOMEP. 1 Heu€THBL. B 0TBeTE yKaXKUTe KaKOe-HUOY b OJTHO TAKOE YHCIIO.
OTBeT:
Omer:| A| B| B| T
Crrcoxk 3aJJaHuil BAKTOPUHBI COCTOSIT 13 33 BOMPOCOB. 3a KA/l MIPABUIIbLHBIHN
OTBET YYEHHUK MOIy4all 7 OUYKOB, 32 HEMPABIILHBIA OTBET C HETO CIHUCHIBAIH 12
OYKOB, a IIpY OTCYTCTBUM OTBeTa J1aBaiu (0 0ukoB. CKOJIBKO BEPHBIX OTBETOB Jajl
YYeHUK, HaOpaBmwuii 70 0YKOB, €CIIM U3BECTHO, UTO 10 KpaifHel Mepe OIHH pa3
OH o1muocs?
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 omu0ky 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 penieHre Kaxaoro u3 3anannii 1-20 onenuBaercs 1 6amom.
3ajaHue CUYMTAETCS BBIMOJHEHHBIM BEPHO, ©€CIM  3K3aMEHYeMBbIH  Jai
MIpaBWIbHBII
OTBET B BH/JIE LIEJIOTO YHUCIIa WIIM KOHEYHOU AECATUYHON IpoOu, Ui
MOCJIEIOBATENILHOCTH LUAPD.

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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No

3aJaHMs Otser
1 -2,32
2 250
3 550
4 15
5 0,9
6 9
7 2
8 4
9 2413
10 0,05
11 45
12 0,76
13 16000
14 2431
15 2
16 75
17 4321
18 24
19 1375 v 1975 wmm 3175 v 3975 nun

9175 unu 9375

20 22

Pas6op Bcex 3agaHuit: vk.com/math 100/2018kim23

PaapeLuaeTc;l cBobogHoe KONuUpoBaHWe B HEKOMMEPYECKMNX oGpaaoBaTeanux uenax
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