EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2019 r. MATEMATUKA. basosebili yposeHb

EnnHblil rocy1apcTBeHHbIH 3K3aMeH
no MATEMATHUKE

ba3oBblii ypoBeHb
HNHCTpyKIMSA 1O BHINOJTHEHUIO PadOThI

DK3aMeHaIMoOHHas paboTa BKIto4aeT B ceOst 20 3amanuii.

Ha BrimonaeHue padotel otBoauTcs 3 yaca (180 MuHyT).

OTBETEHI K 3aJaHUSIM 3aITUCHIBAIOTCS 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.

Ortser:; "0,3 0 -0 ’ 8

Ecmu oTBeTOM SIBIISIETCA MOCIEI0BATENFHOCTE UMD, KaK B IPUBEAEHHOM HIKE
nprMepe, TO 3aIHIIATE 3Ty MOCIeI0BaTEIHHOCTE B OJaHK OTBETOB Ne |
0e3 MpoOeoB, 3amsAThIX U IPYTHX JTOMOIHUTEIHHBIX CHMBOJIOB.

A|B|B|T
OTBeT: 4| 31712

4312

Bce Onanku EI'D 3anonHstoTcst spKUMHU YEPHBIMU YSpHUIIAMHU.
JlomyckaeTcst UCTIONb30BaHHUE TEJICBON MIIM KallWULIPHOH PYUKH.

[Tpu BBITOJIHEHNY 33a]aHUH MOXHO MOJIB30BATHCSI YEPHOBUKOM. 3aNMucH
B 4YepHOBHKe, a TaKKe B TeKCTe KOHTPOJBLHBIX M3MePHUTEIbHBIX
MaTepHaJoB He YYUTHIBAIOTCS NIPH OLleHUBAHMM PadOTHI.

Bannel, momydeHHble Bamy 3a BBINOTHEHHBIE 3aJaHUs, CYMMHPYIOTCS.
[TocrapaiiTech BHIIIOIHUTH KaK MOXKHO OOJIbIIE 3afaHIA W HAOpaTh HAanOOIbIIee
KOJINYECTBO OaJIOB.

ITocne 3aBeprieHus pabOTH IPOBEPHTE, YTO OTBET HA KAXKAOE 3aJaHUE B
Omankax orBeToB Nel m Ne2 3ammcaH 1Mo MpaBUIHHEIM HOMEPOM.

Kenaem ycnexa!
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Cnpanoqm,le MaTepHaJbl

Anredpa
TabmHIa KBagpaToR Defsix 9HeesT ot 0 1o 99
EmHHIED

et 5T 1 T3 [ 3 [ 4] 5 [ 6] 7809
0 0 1 4 9 16 25 36 | 49 64 81
1 100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361
2 400 | 441 | 484 | 529 | 576 | 625 | 676 [ 729 | 784 | 841
3 900 | 961 | 1024 | 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521
4 1600 ) 1681 | 1764 [ 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
5 2500 | 2601 | 2704 [ 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481
] 3600 | 3721 | 35844 [ 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
7 4900 [ 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241
8 6400 | 6561 | 6724 [ 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
9 3100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801

CpoficTea apHgMeTHIECKOr0 KEAOPaTHOIO KOPHA

a a
Jab=va /b npraz0.520 3=%HPH330-53’0

R
Kopan kBamgparsoro ypaesesna ax +bx+c=0, a=0

=

b

= OpH b —4ac=0

2a

DOPMYIIE] COKPAITEHHOTO YMHOKEHHT
(a+b) =a’+2ab+b°
(a—b)’=a’-2ab+b’

al-b’=(a+b)(a=b)

—b—+|b’-4 T P )
5 . X, = = e ac npE b —4ac=>0
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EAVHbIA rocyaapCTBEHHbIN 3K3aMeH,

CimeneHu 1 aocapugm

CEBOCTEA CTEIEHH
npr a=0. b=0

T'eoMeTpna

2019r. MATEMATUKA. basosebili yposeHb

CeoificTea JTorapHdna
mpE a>0,a#l, b>0, x>0, y=0

a"F?=p
log, a=1
log, 1=0
log, (xy)=log, x+log, ¥
loga:. illzlogax—logn)'

CpeIHa% THEHA TPEYTONEHHEA H TPANSIHH

Teopena IMudaropa

b

TIpaBHIBHELR TPEYTONBHHK

AN

MN —cp. maH.

MN || AC
._AC

41£I\f —T

ate b=t |/ }\

A D

mana okpyasocts O =2mwr
[Inomaze KpyTa S=mw’

o3 a3
3 a 6
a3 p=av3
4 2
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ITowaon grucyp
Tlapamienorparmd TpeyromsaEk
1
S==ah
b h, S=ah, _ b 2
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a a 2
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b
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ITnowaon nogepxHacmen 1 oGvEMbI e

TIpAMOYTOMEHED MApaUIeTelHIIe IIpsvag npH3IMa
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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
EEN
v=kx+b T 1T N[
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Omeemom K Kaxcoomy 3a0aHuI0 A6IAE€MCA KOHEUHAs 0eCAMUYHAs OPOOb,
yenoe yucao unu nociedosamenvuocms yugp. Cunauana 3anuwiume omeem

K 3a0aHuio 6 noje omeema 6 meKcme padomvl, a 3amem nepenecume 6
B/IAHK OTBETOB Ne 1 cnpasa om Homepa coomeemcmeyouiezo 3a0anus.
Kaowcoyro yugppy, 3nak «munycy» u 3anamyio nuuwiume ¢ 0moeabHoll Kiemouke
6 coomeemcmeuu ¢ NpPuUBeOéHHLIMU 6 Onanke oopasyamu. Eounuyv
U3BMEPEHUIL NUCANb He HYIICHO.

Haiinure 3HaueHue BhIpaKeHUS
7,3—-2,5

1,2

OTBeET:

Haiinure 3HaueHue BoIpaKeHUS
2—2

26

OrtBerT:

Ha moct mpencenarens MKOJILHOTO COBETa MPETEHAOBAIM IBa KaHIUAaTa. B
TOJIOCOBAHWU MPUHSAIMU ydacTe 72 yesoBeka. ['ooca Mexay KaHIuaaTaMu
pacnpenenuiauch B oTHOIICHUH 4:5. CKOJBKO TOJIOCOB MOTYYHIT TOOSTUTEIH?

OTBeET:

Pagnyc okpy>XKHOCTH, OIIMCAaHHON OKOJIO TPEYTOJIBHNKA, MOYKHO BEIYUCIHTH T10
a o o

¢dopmyne R = Tan e TAI€ @ — CTOPOHA, a @ — MPOTHBOJIEXKANTH eif yro
sin a

TpeyronsHuKa. [Tonb3ysce aToit popmynoii, Haiinure R, eciim a = 10 u
. 1
sina =~
3

Ortser:
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Haiinnte 3HaYeHHE BBIpAKEHHS III YcTaHOBHUTE COOTBETCTBHE MEXKY BEIMYMHAMH M UX BO3MOXKHBIMH
32logs 7, 3HAYEHMAMH: K Ka)XJOMY 3JIEMEHTY [IEpBOTO CTOJ0Ia noadepure
COOTBETCTBYIOIINH 3IEMEHT U3 BTOPOTO CTOJIONA.
OrtserT:
BEJIMYUHBI 3HAYEHUSA
A) 1utona b MOHUTOPA KOMITBIOTEpA 1) 75 500 kB. kM
Temnmoxox paccuntad Ha 750 maccaxxupoB u 25 wieHOB KoMaHabl. Kaknas B) mnomane ropona Canxr-IlerepOypra 2) 1439 xB. kM
criacaTelibHas ILTIONKA MOXeT BMecTUTh 70 uenoBek. Kakoe HanMeHblIee YUCIIOo B) nnomaaps HOTTA Ha nanele B3pocioro yenoseka  3) 100 kB. MM
HITIONOK JOJDKHO OBITh Ha TEIJIOXO0JIE, YTOOBI B CITydae HEOOXOAUMOCTH B HUX I') mnomaxne KpacHomapckoro kpas 4) 960 kB. cM

MOXHO OBLLIO Pa3MECTUTH BCCX MACCAKUPOB U BCCX YJICHOB KOMaH[lbl?

OTBeT:

B tabnmie non kaxxaoi OyKBOH, COOTBETCTBYIOIIEH BEIMIHHE, YKAKUTE HOMEP
€€ BO3MOKHOTO 3HAUEHHUSI.

Haiinure xopenb ypaBHEHHs

(1)x—9 B 1
3 )

OrtserT:

~

Omer: | A| B| B| T

Ha nTunedepme ects TOJIBKO KyphI U r'ycH, NpuuéM Kyp B 19 pa3 Oosbiie, yuem

IToxapHyro JlecTHUITY JyTMHOM 10 M MPUCTAaBIIN K OKHY qoMa. HykHMIA KOHEI]
JIECTHUIIBI OTCTOMT OT CTEHBI Ha 6 M. Ha kakoi BEICOTE pactoiI0KeHO OKHO?

OTBeT maiiTe B METpax.

10 m .
’ M

6M

OTBeET:

ryceid. Haiimure BeposiTHOCTB TOTO, UTO CIy4aifHO BEIOpaHHas Ha 3TOH (epme
ITULA OKAKETCS TYCEM.

OTBeET:
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Ha nuarpamme mokazano KOJIM4eCTBO mocetuteseit caiita PUA «HoBoctu» B
TedeHue Kaxaoro daca 8 nexadps 2009 roxa. Ilo ropu3oHTany ykaspBaeTcs Jac,
110 BEPTUKAIN — KOJMUYECTBO IMOCETUTENICH caiiTa Ha MPOTSHKEHUH 3TOTO Jaca.
Omnpenenure Mo quarpaMmMme, B TeUeHHE Kakoro Jaca Ha caiite PUA «HoBocTu
100BIBAJI0 MUHAMAJIbHOE KOJIMYECTBO [TIOCETUTENEH.

90000 - -
80000 - -
70000 - M -
60000 4 = = .
50000 + M [ 2
40000 + = = -
30000 1 -
20000 — -

10003 _I;H:Ig -

7 9 11 13 15 17 19 21 23

OrtBer:

CTpouTenbHBIH MOAPSTINK IITAHUPYeT KynuTh 20 TOHH OOJIAIIOBOYHOTO
KHUpIHYa y OJHOTO U3 TPEX MOCTaBIIMKOB. OUH KUpTIHY BecuT 5 kr. Llena
KUPITUYa U YCIIOBHS IOCTaBKH BCEH TOKYIKU PUBEACHBI B TAOJIHIIE.

[MocTaBLwmk

LieHa kupnvya

CTOMMOCTb 4OCTaBKH

CneumantHsle YCrioBus

(py6. 3a wr.) (py6.)
A 49 18000 Het
[NocTaBka GecnnatHo,
5] b5 17000 lecnv cyMma 3akasa

npesbiwaet 200 000 py6.

62

6000

IocTaBka co ckugkon 50%, ecnv cyMMa 3akasa

npeBsbiwaet 240 000 py6.

Bo ckonpko py6meit o6oinéTest Hanbonee qemEBBI BapUaHT MOKYIIKH C

JIIOCTaBKOI?

OTBeT:
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IMupamuna Xeorica nmeet GpopMy IpaBHIBHOW YETHIPEXYTOIBHON ITMPAMUIIBL,
CTOpOHA OCHOBaHHUA KOTOpoi paBHa 230 M, a BeicoTa — 147 M. CtopoHa
OCHOBaHUsI TOYHOM My3eHHOM Konuu 3TOM nupaMusl paBHa 23 cMm. Haliaure
BBICOTY MYy3eiHOH konuu. OTBET 1aiiTe B CAHTUMETpax.

OTBeT:

B Tabnuiie ykazaHbl 10X0AbI U pacXobl (GUPMBI 32 5 MECSIIIEB.

Mecsu

Noxoa, Teic. py6.

Pacxop, Thic. py6.

Mionb

115

110

|ABrycT

125

130

CeHTA0pb

140

120

OkTA6pb

120

110

Hosbpb

130

90

HOHL3yHCB Ta6J'IHIICﬁ, NOCTaBbTC B COOTBCTCTBUEC KAKAOMY U3 YKa3aHHbBIX
NEepUOaOB BPEMCHU XapPAKTCPUCTUKY JOXOJA0B U pacxXxoJd0B.

HEPHUO/JbI BPEMEHH XAPAKTEPUCTHUKH

A) aBryct 1) pacxoma B 3TOM MecsIe O0JbIle, 9eM Pacxo.
B TIPEIBIAYILEM

B) cents6pn 2) N0XOJ B 3TOM MECSLE MEHBIIE, YEM TOXO
B IIPEABLAYILEM

B) okTs10pb 3) HauOombUINH T0X0 B IEPHOJ C aBIyCTa 110
HOS0pB

I') Hos16pB 4) HanOosbILas pa3HUIA MEXKAY JOXOJOM H
pacxonoM

B tabnmie noa kaxxaoi OyKBOH yKaKUTE COOTBETCTBYIOIINI HOMED.

Omer:| A| B| B[ T
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CymMma aByx yrioB pomba paBHa 240°, a ero nmepumetp paseH 24. Haiigure
MEHBIIYIO JHaroHaNb pomMoa.

OTBET:

CTopoHBI OCHOBaHMS MPAaBUIBHOM MIECTUYTOIBHOM MUpaMUAbI paBHHI 24,
OokoBsIe péOpa pasHbl 20. HaiinuTe riomans 00KOBO MOBEPXHOCTH 3TOU

MnmapaMUuabl.

OrtBer:
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Ka)KL[OMy us3 ‘IGTLIpéX HCPABCHCTB B JICBOM CTOJ'I6LIG COOTBETCTBYCT OJJHO U3
pCIHGHI/Iﬁ B I[IpaBOM CTOJ'I6II€. VCcTaHOBHTE COOTBETCTBHUE MEKAY HEPABCHCTBAMU
1 UX PCHICHHUAMU.

HEPABEHCTBA PEHIEHUS
(x — 3)2 Y7, b 11111

A) 2 >0 H b) 30 ,-I
B) (x —2)(x —3) < 0 QL

) 2 3
B x—2 >0 i

) T Z 3) 5
l") (x _ Z)Z(X _ 3) "";-"-".":é-"""'

<0 gy 2

Brmmmre B npuBe1€HHYIO B OTBETE TaONHITy IO KaXKI0H OYKBOI
COOTBETCTBYIOIINI PEIICHUIO HOMED.

Omer:| A| B| B[ T

JlBanuaTh BBITYCKHUKOB OJJHOTO U3 OJAMHHAANATHIX KiaccoB caaBanu EI'D no
pycckomy si3biky. CaMblil HU3KHIA 0aJU1, TOJTyYEHHBIN B 3TOM KJiacce, ObUT paBeH
28, a cambIii BbICOKHIA — 83. BriOepuTe yTBEpIKIIeHHs, KOTOPbIE BEPHbI IIPH
YKa3aHHBIX YCIOBHAX.

1) Cpenu 5TUX BBITYCKHUKOB €CTh YEJIOBEK, KOTOPBIi mony4mi 83 6amna 3a EI'D
10 PYCCKOMY SI3BIKY.

2) Cpenn 3THX BBIITYCKHUKOB €CTb JIBALIATh YEJIOBEK C PaBHBIMHU OayutamMmu 3a
EI'D no pycckomy S3BIKY.

3) Cpeau 5TuX BBITYCKHUKOB €CTh 4esioBeK, moiyuuBinuii 100 6amios 3a EI'D
IO PYCCKOMY SI3BIKY.

4) Bannel 3a EI'D no pycckoMy S3bIKY JII000TO U3 3THX JBaJLATH YEJIOBEK HE
HUKe 27.

B oTBere 3anmmnTe HOMepa BEIOPaHHBIX YTBEP)KICHUN O6€3 MPOoOesIoB, 3aIsIThIX
U IPYTUX JOMOJTHUTEIBHBIX CHMBOJIOB.

OTBeET:
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Haiingute yeThIpEX3HauHOE YUCIIO, KpaTHOE 44, MOo0bIe IBE COCeAHNE TUPPHI
KOTOpOro OTJIH4YaroTcs Ha 1. B oTBeTe ykaxknTe kakoe-HUOYAb OJHO TaKOe
YHCIIO.

OTBeET:

B 0O6MeHHOM ITyHKTE MOKHO COBEPIIUTH OJHY U3 ABYX OIIEpaIlnii:

¢ 324 30J0THIX MOHETHI OJIYYHTE 5 CEpeOPSHBIX U OIHY METHYIO;

e 3a 8§ cepeOPAHBIX MOHET HOJIYIHUTH 5 30JI0THIX B OJHY MEAHYIO.
Y Hukonas ObUTH TONBKO cepeOpsiHbIe MOHETHI. [10CiIe HECKOIBKIX MOCCICHHMA
0OMEHHOTO ITyHKTa CePeOPSHBIX MOHET Y HETO CTAJI0 MEHBIIIE, 30JI0THIX HE
MOSIBUJIOCH, 3aTO MOSIBUIOCH 45 MenHbIX. Ha CKOJbKO YMEHBIINIIOCH KOJIMYECTBO
cepeOpsiHbIX MOHET Y Hukonas?

OTBeET:

TpeHnpoBoYHbIN BapmaHT Nel3 ot 03.12.2018 718

COCTABUTEJIb BAPUAHTA:

®UO: | Eprennii [Tudarop
IIpeamer: | MaremaTuka
Crax: | 7 JeT peneTuTOPCKOH AesSTeIbHOCTH
Perasuu: | OcHoBatens npoekra Illkoina [Tudaropa
Axkaynr BK: | https://vk.com/eugenel0
Caiir u mon. | https://vk.com/shkolapifagora
ungopmanus: | https://youtube.com/IlIkonalTudaropa

O npoekre «IIpooubiii EI'D ka:xayio Hexes1o»
JlaHHBI! KMM COCTaBJIEH KOMaHA0W BCEPOCCUUCKOTO BOJIOHTEPCKOTO MPOEKTA
«ET'D 100 6ammos» https://vk.com/egel00ballov u 6e3B03Me3aHO
pacmpocTpaHseTcs Ui JIFOOBIX HEKOMMEPYECKAX 00pPa30BaTEIIbHBIX IIEICH.

Hamuim omiuOky B Bapuanre?
Hanumure Ham, no:kajayiicra, 1 Mbl 00513aTeJIbHO €€ ucnpaBum!
Jast 3ameuannii 1 mozkeaanuii:https://vk.com/topic-10175642 39008096
(Tak:Kke TOCTYNHBI IPyrie BAPHAHTHI Il CKAYNBAHUS)
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Cucrema oneHUBaHMs YK3aMEeHAIHOHHOI padoThl MO MaTeMaTHKe
(0a30BbIii ypOBEHB)
[IpaBuibHOE penienue kaxaoro u3 3aaanuii 1-20 onenusaercs 1 6amom.
3ajaHue CUYMTACTCSl BBIIIOJIHEHHBIM BEPHO, €CIM  OK3aMEHYEMBIH  Jal
MPaBUIIbHBIN
OTBET B BHJIE LIEJIOT0 YUCIIa WIIM KOHEYHOH AECATUYHON ApOOH, nin
MOCJIE/I0BATEILHOCTH LUMP.

No

3a7aHus Orser
1 4
2 4
3 40
4 15
5 49
6 12
7 11
8 8
9 4231
10 0,05
11 3
12 204000
13 14,7
14 1324
15 6
16 1152
17 2314
18 14
19 1012 wmm 3212 wnm 1232 vnum 3432 winun

5456 v 7656 unu 5676 vau 7876

20 35
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