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.

Otgert: ”0!8 10 _0 ’ 8

Ecmu oTBeTOM SIBIISIETCA MOCIIEI0BATENFHOCTE UMD, KaK B IPUBEAEHHOM HIDKE
prMepe, TO 3aIHIIATE 3Ty MOCIEeI0BATEIBHOCTE B OJaHK OTBETOB Ne |
0e3 mpo0OenoB, 3aMATHIX U IPYTHX TOTOIHUTEIHHBIX CHMBOJIOB.

A|B|B|T
OTBeT: 41311712

4312

Bce 6nanxu EI'D 3amosHAIOTCS SpKUMH YEPHBIMYA YEPHUTIAMH.
JlonyckaeTrcst HCIIOIb30BAaHUE TEJIEBON MM KAIWUIIPHON PYUYKH.

IIpu BeIMONIHEHNH 3aJaHUN MOXKHO I10JIb30BaThCS YEPHOBUKOM. 3anucH
B YEPHOBHKE, a TAaKKe B TeKCTe KOHTPOJbLHBIX W3MEPUTEIbHBIX
MATEPHAJIOB He YYUTHIBAIOTCS NPH OLCHUBAHUH PadoThI.

Bamnel, nmomydeHHele Bamu 3a BBINOJIHEHHBIE 3aJaHUS, CYMMMPYIOTCS.
[ocrapaiiTech BHIIOJHUTD KaK MOKHO OOJIbIIIE 3a1aHUii U HAOpaTh HaOOJIbIIeE
KOJIMYECTBO OaJIOB.

ITocne 3aBepreHus pabOTH IPOBEPHTE, YTO OTBET HA KAXKIOE 3aJaHUE B
Omankax orBeToB Nel m Ne2 3ammcaH 1moj 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=a /b npaaz0.bz0 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, azl, 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

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
¥ S =absiny H 5=labsm“{
a a 2
Tpamensa Pond
b

1

k \\ S=a+b-h A‘ ’ lL
\ 2 N7 s=3dd

ITaowaon nogepxHacmen 1 oGvEMbI e

TIpAMOYTOMEHED MApaTUIeTelHIIe IIpsvag npH3IMa
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TpuroHoMeTpIIecKHe (PYHKIIHN Omeemom K Kaxicoomy 3a0anuio A611emcesa KOHeUHaa 0ecamuunan opoos, Y
yenoe yucao unu nociedosamenvuocms yugp. Cunauana 3anuwiume omeem m
TTpAMOYTOIEHEIH TPEYTOIBHEE TpHroHOMETpHIECKAR OKPYAHOCTE K 3a0anuio 6 noje omeema 6 mexkcme padomvl, a 3amem Hepenecume 6 I
a BJIAHK OTBETOB Ne 1 cnpasa om nomepa coomeemcmeyouiezo 3a0anus. S
Sino=— .
e Kaowcoyro yugppy, 3nak «munycy» u 3anamyio nuuwiume ¢ 0moeabHoll Kiemouke U
c a cosa = b 6 coomeemcmeuu ¢ NpPuUBeOéHHLIMU 6 Onanke oopasyamu. Eounuyv O
o € U3MepEeHUIl NUCAMb He HYIHCHO. o
1
wa=2 Q
Haiinure 3HaueHue BhIpaKeHUS C
3 2 5
ET (— )i L
(OCHOBHOE TPHTOHOMETPHIECKOS TOAIECTBO. 51N 0+cos a=1 22 11/ 33 U‘
) ] = ) N3
HexoTopEle 2HAYEHIA TPHIOHOMETPHIECKHY QVHEINLG OtBer:
| 0 | 2| 2| 2l 2] 2] )
a [P 6 1 3 2 | > |~ AN
rpagycel | 0° 30° 45° 60° 90° | 180° | 270° | 360° Z
. EERE
we |03 |Gt &
]
cos i 1 £ £ % 0 -1 0 1 =
2 2 2 OtBer: (0]
tga 0 £ 1 J3 — 0 — 0 =
3 o
B mxose dpaniysckuii si3pik n3yyarot 99 yyammxcs, uto cocrasisieT 33% ot N
PyHRIEN qHCciIa BCEX y4yaluxcs MKoabl. CKOJIBKO y4yaluxcs B mKose? ©
Jauefnan GyHEIHA [NeoMeTpHIeCKHE CMEICT IPOHIBOOHOHR —
; . OtBer: —
J ) =
| | | | | —
RN A =
v=kx+b R dNEE .. ==
T \\ CpenHee reOMETPHYECKOE TPEX YMCE @, b U ¢ BBIYHUCISIETCS 110 (hopMyIIe =
I 3 —
/i N g = Vabc. Beuucaure cpeanee reomerpuyeckoe ymcen 4, 8, 16. —
p y=7F(x) 1
b HYV.ar —
0 x o] A [x x Orser: !
-t __
k=tga Sl(xp)=tga =
Hatinute 3HaYCHNE BBIpAKCHHS =
—
log, (log; 49).
OtBer:
_ EERE
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Jis pemonta TpeOyercs 57 pynoHOB 000eB. Kakoe HamMeHbIIee KOJTHIECTBO
rmavyexk 000MHOTO Kiiesl Hy’)KHO KYIHUTB IS TAKOTO PEMOHTa, ecii 1 Tmadka Kies
paccunTaHa Ha 5 pyJIOHOB?

OTBET:

Haiinute xopeHb ypaBHEHUS

85t = 64.

Ortser:

[Nepuna necTHALBI Ja9HOTO JIOMa JUISl HAAEKHOCTH YKPETICHBI IOCEPEIHE
BEepTUKAIBHBIM cTon00M. Haifmute BbIcOTY [3TOTO CTONOA, €CI HaNMEHbINas
BbIcoTa hynepun pasHa 0,7 M, a HanGoubInas h, pasua 1,5 m. OTBeT naiite B

MeTpax.

OTBET:

© 2018 Bcepoccuiickuit npoekTt «EM3 100 BAJNNOB» vk.com/ege100ballov
CocrauTens: vk.com/shkolapifagora

TpeHnpoBoYHbI BapmaHT Ne9 ot 29.10.2018 417

VCcTaHOBUTE COOTBETCTBHE MCKAY BCJIMIYNHAMHA U UX BO3MOXHBIMU
3HAYCHUAMMU: K KAXKAOMY DJICMCHTY IIEPBOTO CTOJ'I6LIa HOI[6CpI/ITe
COOTBCTCTByIOH.[I/Iﬁ QJICMCHT U3 BTOPOTO CTOJ'I6LIa.

BEJMWYUHbI 3HAYEHUA
A) Macca KypuHOTO sIiIa 1) 2,5 mr

b) macca gerckoii konmscKu 2) 14 xr

B) macca B3pocioro xabana 3)50r

I') Mmacca akTHBHOTO BemiecTBa B TaOJIETKE 4) 200 xr

B tabnme non kaxxaoi OyKBO, COOTBETCTBYIOIIEH BEIMIHHE, YKAKUTE HOMEP
€€ BO3MOKHOTO 3HAUYEHHUSI.

Omer: | A|B| B| T

B CHy‘IaﬁHOM OKCIICPUMECHTEC CUMMETPUIHYIO MOHCTY 6pocaIOT JABaXXJbI.
Haﬁ,unTe BEPOATHOCTH TOT'O, YTO BO BTOpOI71 pa3 BeIIAACT TO K€, YTO U B HepBLIﬁ.

OTBeET:

Ha rpaduxe n3o0pakeHa 3aBHCHMOCTh aTMOC(EpPHOTO aBIeHUS (B
MIJUTAMETPAX PTYTHOTO CTOJIOA) OT BBICOTHI HAJI YPOBHEM MOPS (B KHIOMETPAX).
Hatinure, yemy paBHO aTMOC(epHOe AaBIeHNE Ha BEIcOTe 9,5 kM. OTBET HaiiTe B
MHJUIAMETPAX PTYTHOTO cTOJ0a.

§00

700
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2019 r. MATEMATUKA. basosebili yposeHb

Muxann pentii mocetuTs [lapk artpakunonoB. CeneHus o Omretax Ha
aTTPaKIFOHBI IIPeICTaBIeHEI B TaOimie. HekoTopbie OMIETHI TO3BOJISIOT
TTOCETUTH CPa3y JBa aTTPAKIMOHA.

Homep Gunerta ATTPaKLMOHB! ICToMmocTs (py6.)
1 KomHata cmexa (300
12 KoMHaTa cTpaxa, KoMHaTa cMexa 400
13 IABTOAPOM, KOMHaTE CMexa (350
K Koneco ofoapenus 250
4] Koneco oboapeHns, asTogpom (300
[6 IAsTOOPOM 100

[Mome3ysice Tabnwmel, mogdepuTe OMIETH Tak, 9TOORI MEXam IOCeTHI BCe
YETHIPE aTTPAKIIMOHA: KOJIECO 0003peHHUsI, KOMHATY CTpaxa, KOMHATy cMexa,
aBTOJIPOM, a CyMMapHasi CTOMMOCTh OMJIeTOB He npeBblnana 750 pyouei.

B oTBeTe ykaxuTe Kakoi-HUOYIb OJJUH HAOOP HOMEPOB OMIIETOB Oe3 MPOOEIIOB,
3aIATBIX U APYTUX JOIMOJTHUTCIIbHBIX CUMBOJIOB.

OTBeT:

Bricora Oaka mumuHIpudeckoi popmel paHa 40 cM, a MJIOIIAh €T0 OCHOBAHUS
150 xBagpaTHBIX caHTHMETPOB. UeMy paBeH 00bEM 3TOTO Oaka (B muTpax)? B
ormHOM Jutpe 1000 KyOH4YecKIX CaHTUMETPOB.

s

— ——

— —
OTBeT:
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Ha pucynke n3o0paxens! rpaduk pyHKINN U KacaTelbHbIE, TPOBEAEHHBIE K

HEMY B TOUKax ¢ abcuuccamu A4, B, C u D.

Yi

/\é?/ﬁ

B mpaBom cTondie yka3aHbl 3HAYCHUS IPOU3BOJHON QYHKINH B Toukax 4, B, C
u D. [Tomp3ysck Tpa koM, IIOCTaBETE B COOTBETCTBHE KaXKJOW TOUKE 3HAUCHUE
NPOU3BOTHOHN QYyHKIIMH B HEH.

TOYKHU 3HAYEHUS HPOI/I3BOZ!HOI71

1) —15

2)0,5

3)2

4) -0,3

L

4 B 0

Wil el N

B tabnmie noa kaxxaoi OyKBOH yKaKUTE COOTBETCTBYIOIINI HOMED.

Omer:| A| B| C| D

Ha okpyxHocT otmMeueHa Touka C. Otpe3ok AB — nmuamerp OKpyKHOCTH,
AC =9, BC = 12. HaiinuTe paguyc OKpY>KHOCTH.

=

Ortser:
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2019 r.

Jans! 1Ba mapa c paguycamu 9 1 3. Bo cKoIBpKO pa3 Iuomaias TOBEpXHOCTH

OompIrero mapa OoJbIIIe IO MOBEPXHOCTH MEHBIIIETO?

S

Ortser:

Ha xoopaunaTHO# npsimoit otMeuensl Touku A, B, C u D.

A B C D

—e— i —e—f—o—|

-3 -2 -1 0O 1 2 3

Yucno mpasHo logs 4.
YcTraHOBUTE COOTBETCTBHE MEX/Y YKa3aHHBIMU TOYKaMHU M YHCIIAMH B IIPABOM
cronb1ie, KOTOPbIE UM COOTBETCTBYIOT.

TOYKHA YUCJIA

A DHD4-m

B 2) — 2
m

C HVm+1

D 4) m?

Brmmmre B npuBe1€HHYIO B OTBETE TaONHITY IO KaXKI0H OYKBOIt
COOTBETCTBYIOIINI YHCITy HOMED.

Omer:| A| B| C| D
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Ha 3umnueit Onmnmnuane coopras Kananer 3aBoeBasia Menaneii 0oipIe, 9emMm
cbopHas Huneprannos, coopHas benopyccnn — MeHbIe, 4em cOOpHas
Hupnepnannos, a coopnas Ilseiinapun — MenbIIe, ueM coopHas Kanazpr.
BriGepurte yTBepKACHUS, KOTOPBIEC BEPHBI IPH YKA3aHHBIX YCIOBHAX.

1) U3 Ha3BaHnHbIX COOPHBIX KOMaHaa benopyccnu 3aHsia BTOpoe MECTO 110
4UCIly Meanei.

2) Coopnast benopyccun 3aBoeBaia MeHbIIIe Meaei, ueM coopHas Kananapr.
3) Cpenu Ha3BaHHBIX COOPHBIX €CTh TPH, 3aBOCBABIINE PABHOE KOJUYECTBO
Meaaien.

4) Coopnas Kanamer 3aBoeBaia 60IIbIIEe MeIaNel, 94eM KaKaast U3 OCTAIbHBIX
TpEX COOPHBIX.

B otBeTte 3anmimnTe HOMepa BEIOPAHHBIX YTBEPXKICHHUH O3 MpoOeoB, 3alsAThIX
W IpyTUX JOTIOJHUTEIBHBIX CHMBOJIOB.

OTBeT:

Haiiqute gyeThipéXx3HauHOe YnCiIo A, oOanaromniee BCeMH CIeTyIOITIMEI
CBOMCTBaMHU:

cymma mu¢p uncna A nenurcs Ha 8;

cymma 1u¢p uncna A + 2 nenurcs Ha §;

yncno A 6onsme 1500 u mensme 1700.

B otBeTe ykaxuTe kKakoe-HHOYAb OJJHO TaKOe YHCJIO.

OTBeET:

X03sIMH IOTOBOPHIICS C PAOOYNMI, YTO OHH BBIKOTIAIOT MY KOJOAEI Ha
CJIS/TyIOLIHNX YCIIOBUSX: 3a NEPBBIA MeTp OH 3aruaTutT uM 4200 pyoseit, a 3a
KaXIpli crrenyronuid metp — Ha 1300 pyOuneit Gonblire, yeM 3a IpeIbLTyIIHH.
CkounbKo pyOuteit X03suH oIDKeH Oy/IeT 3amIaTuTb pabouuM, eciii OH|
BBIKOIIAIOT KoJIoJiell TiyonHoi 11 merpos?

OTBeT:
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O npoekre «IIpooubiii EI'D ka:xayio Hexes1o»
JlaHHBI! KM COCTaBJICH KOMaHA0W BCEPOCCUUCKOTO BOJIOHTEPCKOTO MPOEKTA
«ET'D 100 6ammos» https://vk.com/egel00ballov u 6e3B03Me3aHO
pacrnpocTpaHseTcs IS 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:Kke TOCTYNHBI IPyrUe BAPHAHTHI JAJIs CKAYNBAHMUS)

COCTABHUTEJIb BAPUAHTA:

®UO: | Eprennii [Tudarop

IIpeamer: | MaremaTuka

Crax: | 7 JeT peneTUTOPCKON ACSITENbHOCTH

Perasuu: | OcHoBatens npoekra Illkousa [Tudaropa

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

Caiir m on. | https://vk.com/shkolapifagora
uHpopmanmsi: | https://youtube.com/IlIkonalludaropa
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