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 :
= > 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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TpuroHOMeTpHIeCKHE (PYHKIHH

[TpAaMOYVTOIBHEIH TPEYTONIBHHE

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
2,4

1,2—-0,4

OTBeT:

Halinure 3HaueHue BoIpakeHUs
3 -13

OTBeT:

[Tayka cnuBounoro Macia ctout 50 pyoneit. [leHcuoHepaM Mara3uH Jieiaer
ckuaky 10%. Cxoxpko pybiei cTouT nadyka Macia ajsi IeHCHoHepa?

OTBeT:

1 .
[Tnowans TpeyrojabHUKA BEIYUCIACTCS 10 Gopmyiie S = > bcsina,tne b v c —
JIB€ CTOPOHBI TPEYT'OJIbHUKA, @ & — yTOJI MEX1y HUMU. MOJIb3YSCh 3TOM
o o . 1
(dhopmyinold, HaliauTe miomane S, ecnmu b = 18, c = 16 usina = 7

OrtBeT:

Haiinure 3HaueHue BoIpaxeHUs
71+log7 3

OrtBeT:
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B xBapTHpe ycTaHOBIIEH IPHOOP yUIETa pacxoa XOJIOTHON BOIBI (CUETUHK).
INoxazanus cuérunka | ceHTIOpst coctaBmsumi 123 Ky0. M BoAsl, a 1 okTsA0pst —
129 ky06. M. CKONBKO HY>KHO 3aIIATUTH 32 XOJOAHYIO BOIY 3a CEHTSIOPb, eClin
CTOMMOCTH | Ky0. M XOJIOTHOU BOIBI cocTaBirsieT 22 py0. 20 xom.? OTBeT ganTe
B pyOIIsIX.

OTBET:

Haiinute KopeHb ypaBHEHUS

V3x —8=05.

OTBeT:

Jaunplii yqacTok uMeeT GopMy IpsIMOYTroJibHHKa co cropoHaMu 20 metpos u 30
METpOB. X031H IUIAHUPYET OOHECTH ero 3a00pOM M Pa3AeIUTh TAKHM XKe
3a00pOM Ha JIBE 4acTH, OJTHa U3 KOTOPbIX uMeeT popmy kBazapara. Halinnure
CYMMapHYyIO AJMHY 3a00pa B METpax.

30 M

OTBeT:
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YcTaHOBUTE COOTBETCTBHE MEXK/Y BETHUMHAMH U UX BO3MOKHBIMH
3HAYEHIAMH: K KQ)XXJOMY 3JIEMEHTY IIepBOro cToibma nogdepure
COOTBETCTBYIOIIN 3IEMEHT U3 BTOPOTO CTOJIONA.

BEJIMYNHDBI 3HAYEHHA
A) 00BEM >KeNIe3HOTOPOIKHOTO 1) 300 n
BAaroHa 2) 120 m3

b) 06EM GBITOBOTO XOIOIUIBHHUKA 3) 908 km3

B) 006éM Bozbl B Jlanoskckom o3epe  4) 1,5 1
I') 06BEM makeTa coka

B tabnmie mon xaxxaoit OyKBOi, COOTBETCTBYIOIICH BEIMIHHE, YKAXKUTE HOMEP
€€ BO3MOKHOT'O 3HAYEHHS.

Omer: | A| B| B| T

Ha 6opty camonéra 23 MecTa psIoM ¢ 3aIlacHBIMHU BBIXOIaMU 1 22 MecTa 3a
MIEPETOPOAKAMH, PA3AEIAIOMINME caloHbl. OCTaIbHBIC MECTa HEYOOHBI IS
naccaxupa BeIcokoro pocta. ITaccaxxup JI. Beicokoro pocra. Halinure
BEPOSITHOCTb TOTO, YTO Ha PErUCTPALIUK NPH CIIy4aiiHOM BbIOOpE MecTa
naccaxupy JI. nocranetcs ynobHoe MecTo, eciu Bcero B camonére 300 mecT.

OTBeT:
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Ha pucynke m300pax&H rpaduk 3HAYCHHI aTMOC(EPHOTO TaBICHUS B
HEKOTOPOM Topoze 3a TpH AHs. [10 TOpH30HTAIN yKa3aHbl JTHU HENEIH, 110
BEPTHKAIIN — 3HAYECHHS aTMOC(HEPHOTO NABICHHUS B MIJUTUMETPAX PTYTHOTO
croiba.

762

760 g
758 —LAT
756
754 TN
752
750
BTOPDHHK | Cpema | dYeTBepr

Omnpenenure 10 PUCYHKY HauOOJIbIIee 3HaUeHHE aTMOC(HEPHOTO JIaBJICHHUS 32
JIaHHbIE TPU JHS (B MUJUIMMETPAX PTYTHOT'O CTOJIO0A).

OTBeT:

CeMbs BX TPEX YeIOBEK IIIaHUpyeT noexaTh u3 CaHkT-IlerepOypra B Bomormy.
MoKHO exaTh ITOe3/I0M, a MOKHO — Ha CBOeH MamruHe. bueT Ha moe3n Ha
onHOro yenoBeka cTout 1500 pyGneit. ABTOMOOMIIb pacXoayeT § TUTPOB
6ensuHa Ha 100 KMIOMETPOB MyTH, paccTosiHKE MO mocce paBHO 700 kM, a 1ieHa
O6ensuHa paBHa 30 py6uneit 3a mutp. CroabKo pyosed npuaETCs 3ariaTUTh 3a
HauboJee JemEBYIO MOE3AKy Ha TPOuX?

OTBeT:
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13 | Herams umeeT popmy n300pak€HHOTO Ha PUCYHKE MHOTOTpaHHHKA (BCE
JIByTpaHHBIC YTIIBI IpsiMbIe). Unciia Ha pruCcyHKe 0003HAYaIOT THHBL pEOEp B
canTuMmeTpax. Haiaure 006EM 310it netamn. OTBeT naiiTe B KyOMIeCKHX
CaHTHMETpax.

2 1

—————————_ ] —

OTBeT:
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EfuHbI rocyaapcTBeHHbI ak3ameH, 2018 r.

MATEMATWKA. ba3osbili yposeHb

Ha pucyHke ToukaMu IIOKa3aHa CpeJHECYTOYHAs TeMIepaTypa Bo31yXa B
Mockse B siHBape 2011 roga. ITo ropru3zoHTaNH yKa3pIBAIOTCS YUCIIa MECsIa, 1o

BEPTHKAJIN — TeMIepaTypa B rpaxycax Llembcus. s HAMIATHOCTH TOYKH
COEIMHEHBI JINHUEH.
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[Tonp3ysich pUCYHKOM, TOCTaBBTE B COOTBETCTBUE KAKIAOMY M3 YKa3aHHBIX
TIEPHUOIOB BPEMEHH XapaKTEPUCTUKY U3MEHEHUS TEMIIEPATYPHI.

MNEPMO/bl BPEMEHU
A) 1-7 suBaps
B) 8-14 saBaps
B) 15-21 suBaps
I') 22-28 siuBaps

XAPAKTEPUCTHUKHU

1) B KOHIIe nIepHoIa HAOIOAAICS
POCT CPEHECYTOUHOM TEMIIEPATYPBI
2) BO BTOPO# MOJIOBUHE TIEPHO/IA
CpeIHEeCYTOYHAs TeMITepaTypa He

HU3MCHsJIaCh

3) cpeaHecyTOUHas TEMIIEpaTypa
JIOCTHUTIIa MECSIIHOTO MUHAMYyMa
4) cpemHeCcyTOYHAS TEMIIEpATypa
JTIOCTUTIIA MECSTYHOTO MaKCUMyMa

B Tabnuie nox kaxaoit OyKBO# yKaXuTe COOTBETCTBYIOLIMN HOMED.

OTBeT:

A

b| B

r
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B tpeyronsauke ABC yron C pasen 90°, AB = 15, sin A = 0,6. Haiiaure AC.

B

A

OTBeT:

Pagunyc ocHOBaHMS ITUIIMHIPA paBeH 15, a ero odpasytonias pasHa 14. Ceuenue,

napajuleNbHOe OCH LIIMHIPA, YAAICHO OT Heé Ha pacCTosHHE, paBHOe 12.

Haiinure momanab 3TOro ceueHus.

—r=

OTBeT:
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KaxoMy 13 4eThIpEX HEPaBEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJIHO M3
pELICHUH B IPaBOM CTOJIONE. Y CTAaHOBUTE COOTBETCTBHE MEXIY HEPAaBCHCTBAMU
U UX PEIICHUAMH.

HEPABEHCTBA PEHIEHUA
A) log,x >0 Dx<lummx>5
B) 47**7 > 16 2)x>1
x—1 3Hx<5
B) ——<0
)x—5
4)1<x<5

Da—se-1n""°

Brmmmte B npuBen€HHYIO B OTBETE TAONHITY MO KAXKIOH OYKBOM
COOTBETCTBYIOIIYIO ITHPPY.

Omer:| A| B| B[ T

Cpenu Tex, KTo 3apeructpupoBat B «BKoHTakTe», ecTh HIIKOIBHUKH U3 TBepu.
Cpenu MIKOJIBHUKOB U3 TBepH €cTh Te, KTO 3apEerHCTPUPOBAH B
«OpnHOKIIacCHUKAxX». BeiOepuTe yTBEp)KAEHUsI, KOTOPHIE BEPHBI IPH YKa3aHHBIX
YCIIOBUSIX.

1) Bce mwkosnpHuKH u3 TBepH He 3aperucTpupoBanbl HU B «BKoHTakTe», HU B
«OJHOKIIACCHUKAX.

2) Cpenu MIKOJBHUKOB 13 TBEpH HET TeX, KTO 3apETUCTPUPOBAH B
«BKoHTakTe».

3) Cpenu nikoapHUKOB U3 TBepH ecTh Te, KTO 3aperucTpupoBal B «BKonTakTe».
4) Xors 661 011H 13 mob30BaTenel «OIHOKIACCHHKOBY SIBIISETCS MIKOJIBHUKOM
u3 Tsepu.

B otBeTte 3anmmnTe HOMepa BEIOPAaHHBIX YTBEPXKICHUH O3 MpoOenoB, 3amsaThIX
Y IPYTUX JOTOJHUTEIBHBIX CHMBOJIOB.

OTBeT:
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HaiinuTe maTu3HavyHOE YNCIIO, KpaTHOE 25, MOOBIE IBE COCeNHUE TU(PEI
KOTOPOTO OTJIHYAIOTCS Ha 2. B 0TBeTe ykaxkuTe Kakoe-HUOYAb OJJHO TaKOe
YHCIIO.

OTBeT:

YinTKa 3a IeHb 3aI0J13aeT BBEPX M0 AEPEBY Ha 2 M, a 32 HOYb CIION3aeT Ha 1 M.
Bricora nepeBa 9 M. 3a CKONBKO HEH yIUTKA BIIEPBBIE TOTIO3ET 10 BEPIIUHBI
nepesa?

OTBeT:

O npoekTte «IIpo0HbIil EI'D kaxayio Hemes1io»
JlaHHBII KM cocTaBlIeH KOMaHJIOH BCEPOCCHICKOTO BOJIOHTEPCKOTO MPOEKTa
«EI'D 100 6amoy https://vk.com/ege100ballov u 6e3Bo3me3nHO
pacmpocTpaHseTcs A TI00BIX HEKOMMEPUECKIX 00pa30oBaTeIbHbIX IIeTeil.

Hamum omuudky B Bapuanre?
Hanumure HaMm, noxajyiicra, 4 Mbl 00513aTeJIbHO €€ ucnpaBum!
Jas 3amevyanuii u mokejanuii: https://vk.com/topic-10175642 35994898
(Taxske JOCTYNHBI IPyTHe BAPHAHTHI 115 CKAYMBAHNA)
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COCTABUTEJIb BAPUAHTA:

®UO: | Esrenwmii [luparop

IIpenmer: | MaremaTuka

Crax: | 6 JIeT peneTUTOPCKON IESITEIbHOCTH

Peranmuu: | OcHoBatens U pykoBoauTens npoekra llkona ITudaropa

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

Caiit u gom.
nadopmanust: | https://youtube.com/Illkonalludaropa
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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 BH/JIE LIEJIOTO YHUCIIa WIIM KOHEYHOU AECATUYHON IpoOu, Ui
MOCJIEIOBATENILHOCTH LUAPD.

No

3a1aHUs Otser
1 3
2 9
3 45
4 48
5 21
6 133,2
7 11
8 120
9 2134
10 0,15
11 761
12 1680
13 28
14 2431
15 12
16 252
17 2341
18 34
19 97975 v 57975 nimm 97575 nmm 57575

v 53575 vm 13575

20 8

Pas6op Bcex 3agaHuit: vk.com/math 100/2018kim10
PaspeluaeTcsi cBoboaHoe konMpoBaHNe B HEKOMMEPYECKUX 0bpa3oBaTenbHbIX Lensx

~

oN AUA NI9HhOFO0dNHEdL

[NV AR TA AW oTTosT

e
R


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

