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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CgoiicTBa TorapEdMa

mpE a>0,a#1. 5>0.x>0. y>0
a"%a®=p

log,a=1

log,1=0
log,(xy)=log,x+log,y

1
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og, li}=log x—log, ¥y
Y

ogabk

I 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

TpeHnposoyHbI BapuaHT Ne9 ot 01.01.2018

ITrotaon usyp

ITapaniesorpamm
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TpuroHOMeTpHIeCKHE (PYHKIHH

[TpAaMOYVTOIBHEIH TPEYTONIBHHE
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MATEMATWKA. basosbili yposeHb

TpHrOHOMETPHYECKA OKPVEHOCTE
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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
47 —-1,4

7,5

OTBeT:

Halinure 3HaueHue BoIpakeHUs
3—10 . 35
3-7

OTBeT:

ToBap Ha pacnpopaxe ynenw Ha 40%, mpu 3ToM OH cTai cTouth 810 pyoOmnei.
CKOJBKO pyOJIeid CTOWI TOBap 10 Pacipomaxu?

OTBeT:

Pa6oTa NOCTOSHHOro TOKA (B JIKOYIAX) BeIUMCseTcs o Gpopmyne A = I?Rt,
rne I — cuna Toka (B ammepax), R — conpoTusieHue (B omax), t — Bpems (B
cexyHnax). [Tone3ysick atoii popmysioit, HaiianTe A (B IKOYIsIX), ecnu t = 2 ¢,
I=6AuR=50mMm.

OTBeT:

Haiigure 3HaueHue BoIpakeHus
57+/2 cos 405°.

OrtBeT:
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Beryn npo6exan 350 metpos 3a 36 cexyna. Haiiaure cpeaHIO0 CKOpOCTh
Oeryna Ha auctaHnuu. OTBET HaifTe B KWIOMETPAx B 4ac.

OrtBer:

PemmTe ypaBHEHUE

x% 4+ 8 = 6x.

Ecnu ypaBHEeHHE uMeeT 6osee 0JHOTO KOPHS, B OTBETE YKAXKHUTE OOMNBIIHIA U3
HUX.

OTBeT:

JlaHHBI yyacTOK IMeeT PopMy MPSIMOYTOIBHHUKA, CTOPOHEI KOTOPOTO paBHEI 30
M 1 20 M. [loM, pacrioio)KeHHBIH Ha YUacTKe, UMeeT Ha IUTaHe popMy KBajapara
co cTopoHOM 6 M. Haliaure muiomane ocTaBIIEHCS YaCTH yYacTKa, HE 3aHATON
nmomoM. OTBeT HaiiTe B KBaIlpaTHBIX METpPax.

30M

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

BEJIMUNHBI SHAUYEHUA
A) tomaas Boiei0oIpHON 1) 162 xB. M
ILIOLIAAKHI 2) 600 xB. cM
b) nnomans TeTpamrHoro aucTa 3) 2511 kB. kM
B) miomane nuckMeHHOTO CTOJIA 4) 1,1 kB. M

I') mmomans ropona MockBBI

B tabnmie mo kaxxaoit OyKBOi, COOTBETCTBYIOIICH BEIMINHE, YKAXKHUTE HOMEP
€€ BO3MOKHOT'O 3HAYEHHS.

Omer: | A| B| B| T

®albpuka BHITyCKaecT CYMKH. B cpenHeM u3 125 cyMOK 5 CYMOK HMEIOT CKPBITBIN
nedexr. Haligure BeposITHOCTB TOTO, YTO CITy4alHO BBIOpaHHAsI CyMKa OKaXKeTCs
0e3 medeKToB.

OTBeT:
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MATEMATWKA. ba3osbili yposeHb

B COPEBHOBAHUAX 110 METAHUIO MOJIOTAa YIACTHHUKU ITOKA3aJIN CIICAYIOIINE

pe3yIbTaTHI:
F’eayanaT NONbLITKX, M
CnopTcmeH
|| fi IIII ||v Y
Nantes [55.5 54,5]55 |53,5|54 l52

MoHaKkiH |52,5 53 |51.5I56

'55.5|55

Tanb

|53.5 54 '54,5|54

54 5052

Oscos

|52.5 52 52,5 |51,5

|53

52

Mecra pacnpenensioTcs o pe3ynbTaTaM JTydIIe MOMBITKH KaXI0To
CIOPTCMEHA: YeM Jallbllie OH METHYJ MOJIOT, TEM JydlIe.
Kakoe mecto 3ansa1 cnoprcMeH Jlantes?

OTBeET:

WHTtepHeT-nipoBaiiiep npeyiaraeT Tpu TapuQHBIX IUIaHa.

P Mecsy

Tapudsbi nnaxd  JADOHEeHTCKaR NnaTa Nnara 3a Tpacduk
e «0s Her D py6. 3a 1 MGadT
3 1 1 . .
INnas «100» 90 py6. 3a 100 MGaiT Tpacuka 5 pyB. 3a 1 MBa#t ceepx

100 MGanr

Nnay «500» t

mecsi|

00 py6. 38 500 MBaar Tpacdhusa

2,5 pyb. 3a 1 MGa#T caepx
500 MGanT

ITonp3oBarens mpeanonaaraet, 4to ero Tpaguk cocraBut 350 Mbaiit B MecsIl, 1

WCXOS M3 3TOTO BRIOMpaeT Haubosee AemeEBbIi TapudHbIii m1ad. CKOJIBKO
pyOuieii moymkeH OyAeT 3aruiaTUTh M0JIb30BaTeNb 32 MECSLI, €CIIH ero Tpapuk
JecTBUTENBHO OyzaeT paBeH 350 Moaiir?

OTBeT:
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13 | JaHbI ABE KpYXKH OWIHHAPHUIECKOil popMmel. [lepBas Kpykka BIBOE BHIIIIE
BTOPOH, a BTOpasi B YeTHIpE pa3a IHupe IepBoid. Bo ckompko pa3 00bEM BTOpPOit
KpYyXKu OoJbirie 00bpEMa mepBoi?

———

-D

-

OTBeT:
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Ha rpaduke n3o06paskeHa 3aBUCHMOCTb YaCTOTHI ITyJIbCa THMHACTA OT BPEMEHH B
TEYEHHE U I10CTIe ero BEICTYIUICHHS B BOJBHBIX yIpakHeHU:X. Ha
TOPU30HTAIBHON OCH OTMEYEHO BpeMs (B MUHYTaX), IPOLIEALIee C Hayaja
BBICTYIUICHUS THMHACTA, Ha BEPTUKAJIBHON OCH — 4acToTa IMyJibca (B yAapax B
MUHYTY).

140
120 1 A IS
100 AY
80 LY
60
40 -~
012 3 4546 7 8

HOJ’IBSyﬂCL l"pa(l)I/IKOM, NOCTaBbTC B COOTBCTCTBUC KAXKAOMY MHTCPBAITY BPEMCHHU
XapaKTCPUCTHUKY IIyJIbCa TMMHACTA Ha 9TOM MHTEPBAJIC.

VHTEPBAJIbI BPEMEHU XAPAKTEPUCTHUKU

A) 4-5 mun 1) yacrora myneca ynana o 110
B) 5-6 mun ya./MuH.

B) 6-7 mun 2) yacrora myJsbca yrnana Huxe 80
I') 7-8 mun ya./MuH.

3) wacrora mysbca JOCTHIIIA
MaKCHMYyMa 3a BCE BpeMs
BBICTYIIJICHUSA U TIOCJIE HETO

4) gacToTa MmyJbca pociia Ha BCEM
HHTEpBaJe

B tabnmie mo kaxxaoi OyKBOW yKa)KUTE COOTBETCTBYIOLIII HOMEP.

Omer:| A| B| B| T
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Ha npsimoit AB B3srta Touka M. Jlya MD — Guccekrpuca yria CMB. N3BecTHO,
yt0o LCMA = 122°. Hatinute yron DMB. OtBet naiiTe B Tpamycax.

e

A M B

OTBeT:

B ocHOBaHMM IPSIMOM NIPU3MBI JIEKUT IPSMOYTOJIbHBIM TPEYTOJIbHUK, KATEThI

koToporo paBubl 3 u 16. Haiinure 00bEM npu3MBL, ecin €€ BhICOTa paBHa 3.

OrtBeT:
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Kaxmomy U3 4eThIpEX IHCelN B IEBOM CTOJIONE COOTBETCTBYET OTPE30K,
KOTOPOMY OHO TMPHHAAJIECKHUT. Y CTAHOBUTE COOTBETCTBHE MEXIY YHCIAMH 1
OTpEe3KaMH U3 PABOTO CTONIONA.

UNCJIA OTPE3KH
A)V6 + V5 D [1;2]
B) V6:V5 2)[2;3]
B) 2v6 — V5 3) [4;5]
r) (\/6)3 -9 4) [5; 6]

Brmmwre B npuBen€HHYIO B OTBETE TaONHITY MO KAXKIO0H OYKBOM
COOTBETCTBYIOIIHI OTPE3Ky HOMEP.

Omer:| A| B| B| T

Iepen 6ackeTOOIBHBIM TYPHHPOM U3MEPUIIA POCT UTPOKOB 0ACKETOOILHOM
komaHsI roposia N. Oka3anock, 4To pocT KaXI0ro U3 6acKeTOOINUCTOB 3TOH
koMaH bl Oosbine 180 cm u Menblie 195 cM. Beibepure yTBepkaeHus, KOTOpbIe
BEpPHBI TP YKa3aHHbIX YCIOBHSX.

1) B 6acketbosbHOM KoMaH e ropoa N 00s13aTesIbHO €CTh UTPOK, POCT
KoToporo paseH 200 cM.

2) B 6ackerbonpHOM KomMaHe ropoga N HeT UTpokoB ¢ pocToM 179 cu.

3) PocT mo6oro 6ackeT00IMCTa ITOM KOMaHABl MeHbIIe 195 cMm.

4) Pa3nuna B pocte JII00BIX IByX HIPOKOB 0ackeT00JIbHOM KoMaH 16l ropoja N
cocTasiseT 6onee 15 cm.

B otBeTte 3anuiinTe HOMepa BEIOPAHHBIX YTBEPXKISHUH Oe3 MPoOeNoB, 3ansaThiX
U IpYTUX JONOJIHUTEIbHBIX CUMBOJIOB.

OTBeET:

Haiinure yeThIpéX3HayHOE HaTypajbHOE YNCIIO, KpaTHOE 45, cymMa nudp
KOTOpOro Ha 1 MeHbIlle uX pou3BeeHns. B oTBeTe yKaxkuTe Kakoe-HHUOY b
OJTHO TaKO€ YHCIIO.

OTBeT:
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Ha nanke ormMedeHbI TIOTIEPEYHBIC JIMHUU KPACHOTO, JKENTOro 1 3eJIEHOTO LIBETA.

Ecnm pacinnuTs nmanky 0o KpacHBIM JIMHHAM, HOIYYUTCS 5 KYCKOB, €CIIHU T10
JKENTBIM — 7 KYCKOB, a ecJIH 10 3eJIEHBIM — 11 KyckoB. CKOJIBKO KYCKOB
MOTYYHUTCS, €CIIN PACHIUINTD TAJIKY 110 JIMHHUAM BCEX TPEX IIBETOB?

OTBeT:

O npoekre «IIpooublii EI'D ka:xayio Henxea10»
JlaHHBII KMM COCTaBIJIEH KOMaH/I01 BCEPOCCUNUCKOT0 BOJIOHTEPCKOIO MPOEKTA
«ET'D 100 6ammos» https://vk.com/egel00ballov u 6e3B03Me31HO
pacmpocTpaHseTcs A 00X HEKOMMEPUECKIX 00pa30BaTeIbHBIX IIeTei.

Hamuu omudky B Bapuanre?
Hanummure HaM, moxkanyiicra, 1 Mbl 00513aTeJILHO eé ncnpapum!
Jas 3ameuanuii 1 moskejaanuii: https://vk.com/topic-10175642 35994898
(Tak:Ke JOCTYIHbI JPyrue BAPUAHTHI VI CKAYNBAHNSA)

COCTABUTEJIb BAPUAHTA:

®UO: | Esrenuii [Tudarop

Ipeamer: | Maremaruka

Craxk: 6 ser peHeTHTOpCKOﬁ JACATCIBHOCTU

Peranuu: | OcHoBartenb U pykoBoauTesb npoekrta [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 perieHne Kaxaoro u3 3aaanuii 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.

3a)1J;1er Orser
1 0,44
2 9
3 1350
4 360
5 57
6 35
7 4
8 564
9 1243
10 0,96
11 2
12 400
13 8
14 4312
15 29
16 72
17 3124
18 23
19 2115 wm 1215 wnm 1125
20 21
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