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.

Orger: '0,8 - O ’ 8

Ecnu oTBEeTOM SBJISIETCS MOCIIEIOBATEILHOCT U], KaK B MPUBEASHHOM
HIDKE TIPUMEPE, TO 3aIUIIUTE Ty MOCIEI0BATSILHOCTh B OJ1aHK 0TBETOB Ne 1
6e3 mpo0OesIoB, 3asAThIX U IPYTHUX JOMOJHUTEIBHBIX CHMBOJIOB.

Alb
OTseT: 4| 3

Bl
[zl 8432

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

Jomyckaercst HCTIONBb30BaHHUE TeJICBOM, WIIN KAIMMILUIIPHON, MIIM TIEPhEBOH pyUeK.
[Tpu BBITOTHEHNH 3a1aHIH MOXKHO TIOJIB30BATHCS. YEPHOBUKOM. 3aIHCH

B UEPHOBHUKE HE YUUTHIBAIOTCS MPU OLICHUBAHUH PAOOTEHI.

Bannel, nomyuennsie Bamu 3a BeITIOTHEHHbIE 33/1aHUS, CYMMHUPYIOTCSI.

[MocrapaiiTech BBIIOIHUTH KAK MOKHO OOJIbIIE 3aIaHU 1 HAOpaTh HAUOOIIbINIEE
KOJIHNYECTBO OAIIOB.

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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Cmenenv uaocapupm

CBOHCTBa CTENEHH
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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
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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 [eoMeTpHIeCKHE CMEICT IPOHIBOIHOHR
! [ ' I
EEN
v=kx+b T 1T N[
T N
' ™,
T .
A Yy-ro | B
by V2| A ! -
0 x 0 // Xy X
—
k=tgu Sl(xp)=tga

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

TpeHnpoBoYHbIN BapmaHT Nel9 ot 18.02.2018 3/8

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
<17 4 3) 5
35 8/'28

OTBeT:

Haiinure 3HaueHue BeIpakxeHUs
(0,1)?-103 - 22.

OTBeT:

B Havane roza uucio aboHeHTOB Tene(OHHOM KoMmanun «BocTok» cocTaBisiio
800 ThIC. YeIOBEK, a B KOHIIE rofa ux ctajgo 880 Teic. yenoBek. Ha ckoibko
MPOLIEHTOB YBEIWYMIIOCH 32 TOJ] YMCIIO A00HEHTOB 3TOI KOMIAHUN?

OTBeT:

UroOkI epeBecTH TeMIIepaTypy u3 mkainsl Llenscus B mkary @apenreiita,
noJb3yroTes popmynoit t = 1,8t. + 32, rae t, — TeMmneparypa B rpaaycax 1o
wkane Lenbcus, tp — TemnepaTtypa B rpagycax no mkane dapeHreiita.
CkonpkuM rpagycam 1o mikajge dapeHreiita COOTBETCTBYET 5 TpayCcoB MO
mkane Lenbcus?

OTBeT:

Haiigure 3HaueHue BoIpakeHus
log, 224 — log, 7.

OrtBeT:

Pas6op Bcex 3agaHuit: vk.com/math 100/2018kim19
Paspeluaetcsi cBo6oaHOE KONMpoBaHNe B HEKOMMepPYECKUX obpasoBaTernbHbIX Lensx

oN AUA NI9HhOFO0dNHEdL

il srzost

e
R


http://vk.com/ege100ballov
https://vk.com/shkolapifagora
http://vk.com/math_100/2017kim01

EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r.

III 3a 12 MEHYT BelOCHITEANCT Ipoexal 4 xKmromerpa. CKOJIBKO KIJIOMETPOB OH
npoeneT 3a 33 MUHYTEHI, ecli OyIeT eXaThb C TOH XKe CKOpOCTbI0?

OrtBer:

PemmTe ypaBHEHUE

x% 4+ 10x + 21 = 0.

Ecnu ypaBHEeHHE uMeeT 6osee 0JHOTO KOPHS, B OTBETE YKAXKUTE MEHBIIUH U3
HUX.

OTBeT:

Jaunblit yaacTok nmeet hopMy KBajJpaTa, CTOpoHa KoToporo pasHa 30 M. [lom,
PacIoNOKCHHBIN Ha Y9acTKe, IMEeT Ha IIaHe GpopMy NpsIMOYTOJIbHHKA,

CTOPOHBI KOTOPOro paBHbI 8 M u 5 M. HaiinuTe miomanes octapiieics 4acTu
ydJacTka, He 3aHAToi JoMoM. OTBET naiiTe B KBaJpaTHBIX METpax.

30M

th
.
—

OTBeT:
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YcTaHOBUTE COOTBETCTBHE MEXK/Y BETHUMHAMH U UX BO3MOKHBIMH
3HAYEHMAMH: K KaXXJOMY 3JIEMEHTY HEPBOT0 CTONOIA IToA0epHuTe
COOTBETCTBYIOIINH 3IEMEHT U3 BTOPOTO CTOJIONA.

BEJIMUYMHBI 3HAYEHUA

A) momans GyrOoNBEHOTO Mo 1) 20 kB. M

b) nnomane kU0 KOMHaThI 2) 31 500 kB. kM
B) momans o3epa baiikan 3) 624 kB. cM

I') miomans nucra nucyeid Oymaru 4) 7000 kB. M

B tabnmme non kaxxaoi OyKBO, COOTBETCTBYIOIIECH BEIMIHHE, YKAKUTE HOMEP
€€ BO3MOKHOT'O 3HAYEHHS.

Omer: | A| B| B| T

B copeBHOBaHUSAX MO TOJKAHUIO SApa yYaCTBYIOT 9 ciopTcMeHoB u3 Jlanuu, 3
cnoptcMena u3 lIserun, 8 cnopremenoB u3 Hopeeruu u 5 — n3 OUHISHINN.
[Topsiok, B KOTOPOM BBICTYHAIOT CIIOPTCMEHBI, OTPEENIeTCs KpeOrueMm.
Haiinure BeposATHOCTH TOTO, UTO CIOPTCMEH, BHICTYNAIOIIUNA MOCIEAHUM,
okaxxetcs u3 OUHIAHINNT.

OTBeT:
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Ha pucynke m300paxEH rpaduk 3HAYCHIH aTMOC(EPHOTO TaBICHUS B
HEKOTOPOM Topoze 3a TpH AHs. [10 TOpH30HTAIN yKa3aHbl JTHU HENEIH, 110
BEPTHKAIIN — 3HAYECHHS aTMOC(HEPHOTO NABICHHUS B MIJUTUMETPAX PTYTHOTO
croinba.

"62 op— py— ———
760 11— =
758

756 i

i -
AN AN

BTOPDHHMK | cCcpema | 4ersepr

Omnpenenure 1Mo pUCYHKY HanOOJbIIIEee 3HAaUEHHE aTMOC(HEPHOTO JaBICHUS BO
BTOPHUK (B MIJJIUMETPax PTYTHOT'O CTOJI0A).

OTBeET:

Ha copeBHOBaHHMAX 11O MIPBEDKKAM B BOJLY Cy/IbH BBICTaBWIM olleHKH oT 0 1o 10
TpEM cropTcMeHaM. Pe3ynbTaTsl IpUBeIeHB! B TaOIHIIE.

Homep i | Il ] v Vv Vi Vil
CNopTcMeHa CyAbs CyAbs CyAbR CyAbR CYABA  CYABA  CYyAbA
1 8 66 55 78 6,6 59 79 85

2 6 84 71 81 50 6.4 84 76

3 7 6.6 8.1 54 64 6.5 7.9 7.2

‘K KoathDUUMEHT CNOXHOCTH,

HToTOBBINM 6a BEIYUCITSIETCS CASAYIONTUM 00pa3oM: JBE HAMOOJBIITNE U JBE

HAaMMCHBIINEC OLICHKH OT6paCBIBa}OTC$[, a TPHU OCTABIINECS CKIIAAbIBAIOTCA, U UX

CyMMa yMHOXKaeTcsl Ha KOI(QHUIUEHT CII0KHOCTH.

B otBete ykaxknTe HoMepa CIIOPTCMEHOB, HTOTOBBIH 0aiT KOTOpbIX Oosbire 140,

0e3 HpO6€J’IOB, 3alATBIX U APYTUX JOIMOJIHUTECIbHBIX CUMBOJIOB.

OTBeT:
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OpHOponHBIH map auameTpoM 3 cM BecHT 162 rpamma. CKOJIBKO TPaMMOB BECHT

II1ap TAaMeTpoM 2 CM, U3TOTOBJICHHBIN U3 TOTO e MaTepuana?

OTBeT:

N
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Ha rpaduke n3o06paskeHa 3aBUCHMOCTb CKOPOCTH JBH)KEHUS peiicoBOro
aBToOyca oT BpeMeHH. Ha BepTHKaIbHON OCH OTMEYEeHa CKOPOCTh aBTO0YCa B
KM/4, Ha TOPH30HTAIBHOM — BpeMsI B MHHYTaXx, IPOLIEAIICE ¢ HAadaja JBHKCHHS
aBToOYyCa.

]
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[Monb3ysick rpadukoM, MocTaBbTE B COOTBETCTBUE KAXKOMY HHTEPBAIY BPEMEHHU
XapaKTEepUCTHKY IBHXECHUS aBTOOyCa Ha 3TOM MHTEpBalle.

HUHTEPBAJIbI BPEMEHHA XAPAKTEPUCTHUKH

A) 4-8 MuH. 1) 6pIIa OCTAaHOBKA JITTUTEILHOCTHIO 2
MUHYTHI

b) 8-12 muH. 2) ckopocTh He MeHbIe 20 KM/4 Ha BCEM
HHTEpBae

B) 12-16 mumn. 3) ckopocTh He Gonblie 60 km/u

I') 18-22 muH. 4) GbUTa OCTAHOBKA JUTUTEIBHOCTHIO POBHO 1

MUHYTa

B Tabnuie noa kaxoit OyKBo# yKaHTe COOTBETCTBYIOLIMHA HOMED.

Omer:| A| B| B| T
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B paBHOOGenpenHOM Tpeyronpanke ABC GOKOBBIE CTOPOHEI
AB = BC = 5, mequana BM = 3. Haiigure cos £BAC.

B
Z 2N
,/ ol ‘K\
s -
A M C
Orser:

JIBa pedpa mpsIMOYTOJIRHOTO MapajUIe/IeTUIeia paBHEI 8 1 5, a 00bEM
napauienenunena pase 280. Haiinure miomaas TOBEPXHOCTH 3TOTO
mapajuieNieuIesa.

OTBeT:
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Ha xoopaunatHo#t npsiMoii otMeuensl Touku A, B, C u D. ITpu B3BemMBaHUM )KUBOTHBIX B 300I1apKe BBLICHIIIOCH, YTO OYyHBOI TsKEICEe
JbBa, MEABEb Jlerde OyiiBoua, a peICh Jierde JIbBa. BeiOepuTe yTBEp K IeHHU,

A B C 18 KOTOpBIC BEPHBI ITPH YKAa3aHHBIX YCIOBHSIX.
S e S
-3 -2 -1 0 1 2 3 1) Poich TshKenee OyiBoIa.

2) ByiiBos caMblif TSKEBIN U3 BCEX ITUX JKUBOTHBIX.

Yucno m pasHo logs 4. 3) Mensens Txkenee 6yiiBona.

YcTaHOBUTE COOTBETCTBUE MEXKY YKa3aHHBIMU TOUKAMU U YUCJIAMHU B IIPABOM 4) Prick nerye 6yitBoia.

cToib1ie, KOTOPbIE UM COOTBETCTBYIOT.
B oTBete 3anmmiTe HOMepa BEIOpaHHBIX YTBEPKIACHUN 0e3 MpoOeroB, 3amaThIX

TOYKHA YUCJIA ¥ IPYTHX JOTIONHUTEBHBIX CUMBOJIOB.
4 D4—m
B 2) — 3 Ortser:
m
¢ 3Vvm+1

D 4)m? 19 | Haiigure deThipéX3HaUuHOE YKCIIO, KpaTHOE 24, IPOU3BEICHHE ITU(P KOTOPOTO
paBHO 16. B oTBeTe ykakuTe kakoe-HHOYIb OJHO TaKOE YHCIIO.

Brmmmre B npuBeIéHHYIO B OTBETE TaONHITy MO KaXKIOH OYKBOM
COOTBETCTBYIOIIUH YHCITY HOMED. OrtBerT:

Orger:| A| B| C| D 20 | IpsmoyronbHUK pa30UT Ha YETHIPE MEHBIIHX NMPSIMOYTOJIbHNKA TBYMS
IPSIMOJMHENHBIMU pa3pe3aMu. [lepuMerpsl TpEX U3 HUX, HAUUHAS C JIEBOTO
BEPXHETO U Jlajnee 10 9acoBoil cTpeske, paBHHI 24, 28 u 16. Haiinute nepumerp
4EeTBEPTOro MPSAMOYIOJIbHUKA.

24 28
? 16

OrtBer:
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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)

COCTABUTEJIb BAPUAHTA:

®UO: | Esrenwii [ludarop

Ipenmer: | MaremaTuka

Crax: | 6 JIeT peneTuTOpPCKOM eI TeIbHOCTH

Peranuu: | OcHoBatenb u pykoBoauteib 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)
[paBunbHOE pernreHue Kaxaoro u3 3aganuii 1-20 orienuBactes 1 6amiom.
3amaHWe CcYWTaeTCs BBIIONHCHHBIM BEPHO, €CINH OSK3aMEHYEeMBIH  [Ilan
MIpaBWIbHBII
OTBET B BHJIE II€JIOT0 YUCJIA WM KOHCUHOW ACCATUUHON APOOH, WK
MOCJICIOBATENBHOCTH T DP.

No

3a1aHUs Otser
1 4,82
2 40
3 10
4 41
5 5
6 11
7 -7
8 860
9 4123
10 0,2
11 755
12 13
13 48
14 4123
15 0,8
16 262
17 2431
18 24
19 1128 wm 8112 wnm 1224
20 12
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