EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2019 r. MATEMATUKA. basosebili yposeHb

EnnHblil rocy1apcTBeHHbIH 3K3aMeH
no MATEMATHUKE

ba3oBblii ypoBeHb
HNHCTpyKIMSA 10 BHINOJTHEHUIO PadOThI

DKk3aMeHaIMoHHas paboTa BKIto4aeT B ceOst 20 3aqanuii.

Ha Brimonsenue pabotel otBoauTces 3 yaca (180 MuHyT).

OTBETHI K 3aJIaHUSIM 3aITUCBHIBAIOTCS IO MPUBEIEHHBIM HIKE 00pasiiaM
B BUJIC YKCJIa WIK TOCNIEA0BaTeILHOCTH nu(p. CHaYaa 3aMUIIUTEe OTBETHI
K 33JIaHUsIM B TI0JIC OTBETA B TEKCTE PabOTHI, a 3aTEM IEPCHECUTE UX B OJIaHK
oTtBeTOB Ne 1 cripaBa 0T HOMEpPA COOTBETCTBYIOIIETO 3a1aHUSI.

Orser:; "0=3 i0-0 ’ 8

Ecmu oTBeTOM SIBIISIETCA MOCIIEI0BATENFHOCTE UMD, KaK B IPUBEAEHHOM HIDKE
prMepe, TO 3aIHIIATE 3Ty MOCIeI0BATEIHHOCTE B OJaHK OTBETOB Ne |
0e3 mpo0OenoB, 3aMATHIX U IPYTHX TOTOIHUTEIHHBIX CHMBOJIOB.

A|B|B|T
OTBeT: 4131112

a431(2

Bce 6manku EI'D 3amonHAIOTCS SpKUMH YEPHBIMYA YEPHUIIAMH.
JlomyckaeTcst ICTIOIb30BAHUE IeJIEBOM MM KaNWUIIPHON PYUKU.

IIpu BeIMONIHEHNY 3aJaHUN MOXKHO I10JIb30BaThCS YEPHOBUKOM. 3anucH
B YCPHOBHKE, a TAaKKe B TeKCTe KOHTPOJbLHBIX HW3MEPUTEJIbHBIX
MATEPHAJIOB He YYUTHIBAIOTCS NPH OLCHUBAHUH PadoThI.

bamnel, MOJy4YEeHHBIE Bamu 3a BBITOJIHEHHbBIE 3a/laHus,
cymmupytotca.IlocrapaiiTech BBITOTHUTE KaK MOXKHO OOJbINE 3aJaHUNd |
HaOpaTh HanboIbIICe
KOJIMYECTBO OAIIIOB.

ITocne 3aBeprieHus pabOTHI IPOBEPHTE, YTO OTBET HA KaXKIO€ 3aJaHUE B
Omankax orBeToB Nel m Ne2 3amwmcaH 1moj MpaBUIHHBIM HOMEPOM.

Kenaem ycnexa!
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CrnpaBo4Hble MATEPHAJIbI

Anredpa

Tabmmia KeagpaToE Henk THcen ot 0 go 99
Emurpier
0 1 2 3 4 5 3] 7 ] 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 | 3364 | 3481
3600 | 3721 | 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241
6400 | 6561 | 6724 | GBRY | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801

JecaTsEn

o

L= N N=c EUY s O R N U FRET) P

CroficTea apHdMeTHIECKOrO KBAIPATHOTO KOPHA

Jab=a b npraz0. 520 %=%HPHGBU-5>0

KopHH KBEaOpaTHOIC YPAEHEHHA ax +bx+c=0, a%0
—b—+/b"—4 _bayB—4 :
= > iy X, = i 2 i npr 5" —4ac=0

J::—,_i 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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Cmienenv 1 aozapugm

CRoHACTEA CTENIEHH CeoificTea JTorapHdna
npH a>0.b>0 mpE a>0, azl. b>0_ x>0, y>0
-n _ 1 logab_
a = a -i'=h
nom_ _n+m hgﬂa:l
a-a=a log, 1=0
a g log, (xv)=log, v +log, »
’ tog, X |=1 !
(ab)'—a™ 5" log, b* klog,,b
'.H L
a a
(3) a
T'eoMeTpna

CpeHA% THHHA TPEYTOIEHHEA H TPAICIHHE
B

Jmisa okpyvadocTH  C'=2mr

Teopena IIndaropa
l'[noma.l;lz KpyTa S=mr

; \

HpaBH.TBI—IEIE TPEYTOIBEHEE

N - -
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ITowaon grucyp
I[IapaLTeToTpan TpeyromsaEk
1
b/ | S=ah, ’3!! §=70h
'\{ S =absin T AT 5= lﬂbsﬁl T
a a 2
Tpanemma Pouo
b

\"'., ash A‘ d,. d, — THATOHATH
o\ S (B s=laa

ITnowaon nogepxHacmen 1 oGvEMbI e

TIpAMOYTOMEHED MApaUIeTelHIIe [Tpsvag npHIMa
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TparosoMeTpHdecKHe (PYHRIHH

[IpAMOVTOMEHEIR TPEVTOMBHIE TpHroHOMETPHIECKAT OKPVEHOCTE

. a
S =—
c
c a b
cosf=—
c
| 4]
[‘gu:_
b

- 2 2
OcHOBHOE TPHTOHOMETPHHUECKOE TOEIECTBO. S1N W+ COs O =1

HexoTopkle 3HA9eHHA TPHIOHOMETPHIeCKHX (VHEITHI

o |PHEE 6 4 3 I A B
rpagycer | 0° 30° 45° 60° 90" | 180° | 270" | 360
: 1 2| B
sim o 0 3 =N 5 1 0 -1 0
cosa 1 £ £ 1 0 -1 0 1
2 2 2
tgw 0 g 1 J3 — 0 — 0
DyHRIEH
Tusefnas dyEETHA IeoMeTpHISCKHE CMEICT IPOH3BOIHOH
! [ ’ |
HEN
yv=kx+b TT 1T N
i N
T -
A Yy=reo L T
by e YA | .
0 X o] | A X, x
—
k=tga Flixg)=tga
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Omeemom K Kaxcoomy 3a0aHuI0 A61AemMcsa KOHEUHAs 0eCAMUYHAs OPOoOb,
uesnoe yucio unu nociedosamenvnocms yugp. Cnauana 3anumiume omeem

K 3a0anuto 6 nojle omeema € mekcme padomsl, a 3amem nepenecume 6
B/IAHK OTBETOB Ne 1 cnpasa om nomepa coomeemcmeyouiezo 3a0anus.
Kasicoyro yugbpy, 3nax «munycy u 3anamyro nuuwiume 6 omoeibHoll Kiemouke
6 coomeemcmeuu ¢ NpuBeOéHHLIMU 6 Onamnke oopasyamu. Eounuynl
U3BMEPEHUIL RUCANDb He HYIICHO.

Haiinute 3HaueHUE BbIpaXeHHs

13_(1+2)
7°\3 7/
OTBeET:

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

OTBET:

MarasuH jenaet neHcuoHepaM ckuaky. baron xmneba crout B marasune 20
pyOueii, a neHcroHep 3aruaTui 3a Hero 19 py6uneit 40 xoneek. CKoIbKO
MPOILIEHTOB COCTAaBMJIA CKUIKA ISl IEHCUOHepa?

OTBeET:

u?
MOHIHOCTL MNOCTOSHHOI'O TOKa (B BaTTaX) BBIYUCIIACTCS 110 (bOpMlee 2 — 7, rac

U — nanpspkenue (B BoyibTax), R — conpoTuBicHue (B omax). [1oap3ysce 3Toi
tdopmynoit, Haiinute P (B BatTax),ecmmn R = 6 Omu U = 12 B.

Ortser:

Haiinute 3HaueHUE BbIpaXeHHs

L

Ortser:
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MoTouukiaucT nmpoexan 14 kumomMeTpoB 3a 21 MuHyTy. CKOJIBKO KHIIOMETPOB OH
npoeneT 3a 30 MUHYT, eciti OyIeT eXaTh C TOH ke CKOPOCThI0?

Ortser:

Haiinute xopeHb ypaBHEHUS
5—-6(—2x+5)=-1.

OrtBer:

Ha nnane ykazaHo, 4To mpsIMOYToJibHasi KOMHATa UMeeT Iiomanb 15,7 KB. M.
TouHble H3MEpPEHUs NOKA3aJIM, YTO IUPUHA KOMHATHI paBHa 3,2 M, a JAJIMHA 5 M.
Ha cxonpko KBagpaTHBIX METPOB IDIOMIAIh KOMHATHI OTIMIAETCS OT 3HAYCHUS,
yKa3aHHOTO Ha IuIaHe?

2 M

OTBeT:

YcTaHOBUTE COOTBETCTBHE MCXKAY BCIIMYMHAMU U UX BO3MOKHBIMU
3HAUCHUSMU: K KOKIOMY dJIEMEHTY MIEPBOTO CTOJOIA oa0epuTe
COOTBETCTBYIOIINHI IEMEHT U3 BTOPOTO CTOJIONA.

BEJIMYMNHbI 3HAYEHUWA
A) paccTosiHEE MEXAY TPOIUIeHOyCHBIMH 1) 20 MM
OCTaHOBKaMHU

B) pacctosinue ot 3emau g0 JlyHsl 2)300 m

B) paccrosinue or Mockssl 1o Coun 3) 385 000 km
I') imameTp MoHeTHI 4) 1600 xm

B tabmnmie noa kaxxaoi OyKBO, COOTBETCTBYIOIIEH BEIMIHHE, YKAKUTE HOMEP
€€ BO3MOKHOTO 3HAUYEHHUSI.
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Omer: | A| B| B| T

B cbopuuke 6mireToB o MmaTemaTrke Bcero 20 6uieros, B 11 u3 HUX
BCTpeUaeTcst BOmpoc 1o teme «Jlorapudmery. Haiinure BEposSTHOCTH TOTO, YTO B
CIIydaifHO BBIOpaHHOM Ha dK3aMeHe OmIeTe MIKOIBHUKY JTOCTAHETCS BOIIPOC TI0
TteMe «Jlorapudmbry.

OTBET:

Ha pucyHke >KUpHBIMH TOUYKaMH [TOKa3aHa [IeHa HUKEJIs Ha MOMEHT 3aKpBITHS
OMpIKEBBIX TOPTroB Bo Bce paboune nHu ¢ 10 1o 26 Hos0pst 2008 roxa. Io
TOPHU30HTAIN YKa3aHbl YNCIIA MECSIIA, 10 BEPTUKAJIN — IIeHa TOHHBI HUKEJIS B
nmomnapax CIIIA. JIas HarfmsAHOCTH KUPHBIE TOYKU Ha PUCYHKE COCTUHEHBI
muHusIMA. OnpesieNnTe o PUCYHKY, KaKOTO YMClia [IEHa HUKESI Ha MOMEHT
3aKPBITHS TOPTOB BIIEPBBIC 3a JaHHBIN nepuo npuHsiia 3HaueHue 10 200
nosutapoB CHIA 3a ToHHY.

11 800
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OTBeT:
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Cembs uX TpEX YeNOBeK IIaHupyeT noexarts u3 Cankr-llerepOypra B Bomormy.
MoXHO exaTh H0€310M, a MOXHO — Ha CBOeil MamuHe. buier Ha moesn Ha
onmHOTO YenoBeka crout 1500 pyOieii. ABTOMOOWIb pacXonyeT § TUTPOB
OcnsuHa Ha 100 KHJIOMETPOB ITyTH, paccTOsTHHE 10 Iocce paBHO 700 kM, a eHa
6ensuHa paBHa 30 py0ueit 3a utp. CKONBKO pyOJiel npuaéTcs 3aliaTUTh 3a
HauboJee JemEBYI0 MOe3AKy Ha TPOuX?

OTBeT:

JIBycKaTHYIO KpBIIIY I0Ma, UMEIOLIEro B OCHOBaHHUH MPSIMOYTOJIbHHK (CM. PHC.),
HE00XO0IMMO TIOJTHOCTBIO MOKPHITH pydbeponaoM. BeicoTa kpeimm paBHa 3 M,
JUTMHBI CTEH ioMa paBHbI 7 M 1 8 M. Hailinute, ckonmpko pybeponna (B
KBaJIpaTHBIX METPAX) HY>KHO JUI HOKPBITUS STOM KPBIIIN, €CIIN CKAThI KPBIIIN
PaBHEL.

OTBeET:
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Ha pucyHke nmoka3aHo W3MeHEHHE 1IeHbI KNIl KOMIIAHUK Ha MOMEHT 3aKpbITHS
OMpIKEBBIX TOPTOB BO BCe pabouune nHU B iepuo ¢ 1 mo 18 centsops 2012 roxa.
Io ropu30HTaIM YKa3bIBAIOTCSI YHCIIA MECSIIIA, 10 BEPTHKAIHN — [[CHA aKIUH B
pyOssIX 3a mTyKy. JlJsl HAMJISJHOCTH TOYKH COSAMHEHBI JIMHUCH.

1450

1400
1350 P

1300 \ /

1250 e \ l

1200
1150

1 45 6 7 8111213141518

[onp3ysich pUCYHKOM, TOCTABBTE B COOTBETCTBHE KKIOMY M3 YKa3aHHBIX
HMHTEPBAIOB BPEMEHH XapaKTEPUCTUKY M3MEHEHNUS LIEHBI aKIIHH.

HOEPHUOJbI BPEMEHHU XAPAKTEPUCTUKH

A) 1-5 ceHTs10ps 1) nena aknuu He npeBocxoauina 1300 pyGueit
3a IWTYKY

B) 6-8 cents6ps 2) 1ieHa JOCTUITIa MaKCUMyMa 33 BeCh IIEPHOT

B) 11-13 cenrsi6ps 3) ueHa akuMi eXeJHEBHO pocia

I') 14-18 cenTsa6ps 4) neHa akuu He omyckaiach Hike 1300

pyOuteit 3a mTyKy

B tabnmie noa xkaxxaoit OyKBOH yKaKUTE COOTBETCTBYIOIINI HOMED.

Omer:| A| B| B[ T
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B tpeyromsauke ABCyron C pasen 90°, AB = 15, sin A = 0,6. Haiinute AC.

B

A

Ortser:

Haiigute 00bEM IPaBIIIEHOM YETBIPEXYTONBHON TUPAMHUIIBI, CTOPOHA OCHOBAHUS

Q

KOTOpoii paBHa 8, a 6okoBoe pedpo paBHO V41.

Ortser:
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Yucno mpasHo +/0,15.
Kaxxmomy U3 4eThIpéx Yucen B ICBOM CTOJIOIE COOTBETCTBYET OTPE3OK,

KOTOPOMY OHO NPUHAIJICIKHUT. VCcTaHOBHTE COOTBETCTBHUE MEKIY YnCJIaMU U
OTpE3KaMU U3 IPaBOT'O CTOJ'I6IIEL

YUCJA OTPE3KH
m

B) m? 2) [-1;0]

B) 4m 3) [0;1]

NHm-1 4)[1;2]

Brmiure B npuBeAEHHYIO B OTBETE TAOJHILy MOJ] KaXx /10K OyKBOM
COOTBETCTBYIOIIUI YHCITy HOMED.

Omer:| A| B| B[ T

Kaxnprit pa3, korma Hans npuesskaeT B gepeBHIO k 0adymike B rocTd, 0adyimka
3ameraert eif kocnuku. Tarke Hans 3ameraer cebe KOCHYKY Beera, Koraa
UIET Ha QU3KYIBTYpY. BoIOepuTe yTBEpIKICHHUS, KOTOPBIC BEPHBI IPH
NPHUBEAEHHBIX YCIOBHSX.

1) Kaxmsrit pa3, korna y Hagu 3amieTeHbl KOCHYKH, OHA HAXOMUTCSI B ICPEBHE.
2) Eciu Hanst 6e3 kocudek, 3HaYHT, OHA He Y 0a0YIIIKH B TOCTSIX.

3) Ecinu Hanst 6e3 kocu4ek, 3Ha4UT, CEroaHs GU3KYIbTYpa.

4) Korna Hazst cnaér Hopmatus 1o Oery Ha GpU3KYJIbTYpe, OHa C KOCHYKaMHU.

B otBere 3anmmmnTe HOMepa BEIOPAaHHBIX YTBEPXKICHUH O3 MpoOeoB, 3alsIThIX
1 IpyTUX JOTIOJHUTEIBHBIX CHMBOJIOB.

OTBeET:

Haiinure yérHoe TpéX3HaYHOE HATYpaJIbHOE YNCIIO, CyMMa HU(P KOTOPOro Ha 1

MCHBIIC UX IMMPONU3BCACHU. B oTBete YKaXUTE KaKOe-HI/I6y,HL OJHO TaKO€ 4YHCJIO.

OTBeET:
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Ky3Heuunk npsiraet BIoJIb KOOPIUHATHON NPSMOH B JIFOOOM HampaBiIeHUH Ha
€AMHUYHBIA OTPE30K 3a IPBDKOK. CKOIBKO CYIIECTBYET Pa3IMIHBIX TOUEK Ha
KOOPAWHATHOM MPSIMOM, B KOTOPBHIX Ky3HEUHK MOYKET 0Ka3aThCs, CAETIaB POBHO §
MPBDKKOB, HAYMHAS TIPHITATh U3 HaYaia KOOPIMHAT?

OTBeET:

O npoekre «IIpooubiii EI'D ka:xayio Hexesio»
JlaHHBI! KMM COCTaBJICH KOMaHAO0W BCEPOCCUUCKOTO BOJIOHTEPCKOTO MPOEKTa
«EI'D 100 6ammos» https://vk.com/egel00ballov u 6e3B03Me3aHO
pacmipocTpaHseTcs Ui JIF0OBIX HEKOMMEPYECKAX 00pa30BaTEIIbHBIX IICICH.

Hamuiu omiuOky B Bapuanre?
Hanumure Ham, noxkajayiicra, 1 Mbl 00513aTeJIbHO €€ ucnpaBum!
Jast 3ameuanuii 1 mozkeaanmii: https://vk.com/topic-10175642 39008096
(Tak:ke TOCTYNHBI IPyTrUe BAPHAHTHI I CKAYNBAHMUS)

COCTABUTEJIb BAPUAHTA:

®UO: | Eprennii [Tudarop

IIpeamer: | MaremaTuka

Crax: | 7 JeT peneTUTOPCKON ACSITENHHOCTH

Perasuu: | OcHoBatens npoekra Illkousa [Tudaropa

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

Caiir u mon. | https://vk.com/shkolapifagora

uHpopmanmsi: | https://youtube.com/IlIkonalludaropa
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