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 |
6e3 mpo0OenoB, 3aNATHIX U IPYTHX TOTOIHUTEIHHBIX CHMBOJIOB.

A|B|B|T
OTBeT: 4| 311712

4312

Bce 6manku EI'D 3amosHAIOTCS SpKUMH YEPHBIMYA YEPHUIIAMH.
JonyckaeTcst UCIIONb30BaHHUE TEJICBON MIIM KallWULIPHOH PYUKH.

[Ipu BBITOJIHEHNY 33]aHUIH MOXHO MOJIB30BATHCSI YEPHOBUKOM. 3aNuCH
B 4YepHOBHKe, a TaKKe B TeKCTe KOHTPOJBLHBIX M3MePHUTEIbHBIX
MaTepHuaJIoB He YYUTHIBAIOTCSI TPH OLEHUBAHMM PadOTHI.

Bannbl, monydeHHele Bamy 3a BBINOSHEHHBIE 3aJaHUs, CYMMHUPYIOTCS.
ITocrapaiiTech BHIIIOIHUTH KaK MOXKHO OOJIbIIE 3afaHIA W HAOpaTh HANOOIbIIee
KOJIMYECTBO OaJIoB.

ITocne 3aBeprieHus pabOTH IPOBEPHTE, YTO OTBET HA KAXKIOE 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 )
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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
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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
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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
¢ coomeemcmeuu ¢ NpueeOéHHLIMU 6 Onamnke oopasyamu. Eounuyn
U3BMEPEHUIL NUCANb He HYIICHO.

Haiinure 3HaueHue BhIpaKeHUS
(5,3—-2,8)-38.

Ortser:

Haiinute 3HaUYeHUE BbIpaXeHHs
6736
6%

Ortser:

Exemecsiunas miata 3a Tenedon cocrapnset 300 pyoneit B mecsil. B
CJIe/TyIOLIEM TOJly OHa yBeaudyurcst Ha 6%. CkonbKo pyOueit OyaeT cocTaBisTh
eXeMecsqHast Iu1aTa 3a TeJe)OH B CIIEAYIONIEM ToTy?

OTBET:

3akon ['yka MoxHO 3ammcats B Bune F = kx, rne F — cuna (B HPIOTOHAX), C
KOTOPOI pacTATMBAIOT NPYXKUHY, X — aOCOTIOTHOE YIIMHEHHE MPY>KHHBI (B
MeTpax), a k — xodpunment ynpyroctu. [loms3ysics 3Toit popmynoii, HaiimuTe
x (B metpax), ecmu F =51 Hu k = 3 H/m.

OTBeET:

Haiinure 3HaueHue BhIpaKeHUS
572 cos 405°.

Ortser:
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Ha aBto3anpaBke kiareHT oTaan kaccupy 1000 py6ieii u 3ammn B 6ak 26 TUTPOB
6ensuHa. llena 6ersuna 34 pyOmns 3a mutp. Ckosbko pyOielt ciaun JoDKeH
TTOTyYUTH KIUESHT?

OTBET:

Pemmre ypaBHEHHE

x% 4 11x = —28.

Ecnu ypaBHeHHe uMeeT 60J1ee 0JHOTO KOPHS, B OTBETE YKAXKUTE MEHBIIHIT 13
HUX.

Ortser:

Kakoit HanmeHbImuit yroi (B rpagycax) o0pa3yroT MUHYTHAS U 9acOBask CTPEIIKU
gacos B 17:00?7

OrBer:

YcTaHOBUTE COOTBETCTBHE MEXKY BEITMUMHAMH U UX BO3MOXKHBIMH
3HAYEHMAMH: K KQ)XXJJOMY 3JIEMEHTY MIepBOTo cToJ0Ia nogdepure
COOTBETCTBYIOIINH 3JIEMEHT U3 BTOPOTO CTOJIONA.

BEJIMYMNHbI 3HAYEHUWA
A) macca ¢yrbonbHOrO Msya 1) 18 xr

b) macca noxneBoi xarm 2)2,8T

B) macca B3pocnoro 6eremora 3)20 mr

I') macca cTupanbHON MalTHHBL 4)750r

B tabnuiie noj ka0 OyKBOI, COOTBETCTBYIOIICH BEIIMYMHE, YKAKUTE HOMEP
¢€ BO3MOKHOT'O 3HAUCHHS.

Omer: | A| B| B| T
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M3 1600 makeToB MoJyioka B cpenHeM 80 mpoTekaroT. KakoBa BEpOSTHOCTH TOTO,
YTO CITy4aifHO BEIOPAHHBIA MaKeT MOJIOKA HE TeUET?

Ortser:

Ha PUCYHKE JKUPHBIMU TOUKaMH IMOKa3aHa 1I€Ha 30J10Ta, YCTaHOBJICHHAs

Lenrpobdankom P® Bo Bce paboune nuu B okTsiope 2009 rona. ITo ropusoHTanu
YKa3bIBAIOTCS YUCIIA MECSILA, 110 BEPTUKAIM — LIEHA 30JI0Ta B PYOJIIX 32 TpaMM.
JUJts HATTSITHOCTH KUPHBIE TOYKHU Ha PUCYHKE COCIMHCHbI TNHUEH.
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Omnpeenure Mo PUCYHKY HAaMMEHBIIYIO IIEHY 30J10Ta 3a JaHHBIA meproj. OTBeT
Jaite B pyOIIsix 3a rpaMu.

OTBeT:
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MATEMATUKA. basosebili yposeHb

s TpanciopTipoBKH 42 TOHH rpy3a Ha 1200 KM MOXHO BOCTIONB30BaThCS
ycayramu oJiHoit u3 Tpéx ¢upm-nepeBo3unkoB. CTOMMOCTb NEPEBO3KH H
rPy30M0ABEMHOCTh ABTOMOOMIICH Ka)K/I0T0 IepeBO3UnKa yKa3aHbl B TAOIHIIE.

CToMMOCTE NEPEBO3KU OAHWUM tpyaononbéMHuch ogHoro
MNepeBo3quK |{asTomMobunem BTOMOGMNA

(py6. Ha 100 km) (TOHHBI)

3100 4

4000 5,5

7600 10

CkonbKo py0sei mpuaéTcs 3aIUIaTHTD 33 CaMYIO JISMIEBYIO IIEPEBO3KY?

OTBeT:

JlaHbl 1BE KPY)KKH MITHHAPHIECKo# (hopMel. [lepBast Kpy>Kka BABOE BEIIIE
BTOPOH, a BTOpasi B 4YeThIpE pa3a IIupe NepBoid. Bo ckoibko pa3 00b6EM BTOPOIt
KPYXKH OoJiblie 00bEMa nepBoi?

— 3

- - -

OTBeT:

)

D)
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Ha PUCYHKC TOYKAMHU IMOKA3aHbI 00BEMBI MECSTUHBIX nIpoJax XOJOAUIbHUKOB B
MarasuHe OBITOBOM TeXHUKHU. [1o TOPHU30OHTAJIN YKAa3bIBAOTCA MECALBL, 110
BEPTUKAJIHN — KOJIUYCCTBO NPOAAHHBIX XOJIOAUIBHUKOB. I[JISI HariIigiaHOCTH TOYKHU
COCINHCHBI JIMHUCH.
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AHB (I)EB Map arp MAl HIOH HEOTT ABT CEH OKT HOA JeK

HOHB3yHCB PUCYHKOM, ITOCTABHTE B COOTBETCTBUEC KAXKIOMY M3 YKAa3aHHBIX
TMEPUOA0B BPEMCHH XAPAKTEPHUCTUKY ITPOJAXK XOJIOJUIBHUKOB.

HEPHUO/JbI BPEMEHH XAPAKTEPUCTHUKH

A) sTHBapb-MapT

b) anpens-uroHb

1) mpoaku 3a MIEPBBIA U BTOPOI MECSIIBI
KBapTaja COBIAalOT

2) eXeMEeCSIIHbIN 00bEM TIPOJAXK JOCTUTAET
MaKCUMyMa 3a BeCh IIEPUO/T

B) urosnb-ceHTsI0ph 3) 32 3TOT NEPHOJ EKEMECSUHBII 00bEM

npojax yseanuuics Ha 300 X0I0AUIEHUKOB

I') okTs10pb-1eKaOpPh 4) 3a mocJaeqHUN MecsIl Iepruoaa ObLIO

nposaHo MeHblIe 200 X010 JMIbHUKOB

B tabnmie noa kaxxaoi OyKBOH yKaKUTE COOTBETCTBYIOIINI HOMED.

OrtBer:

A
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Ha nipsimoii ABB3sra Touka M. JIya MD —6uccektpuca yrina CMB. V3BecTHO,
yto £DMC = 18°. Haiinure yron CMA. OTBet naiite B rpagycax.

A M B

Ortser:

O06BEéM KoHyca paBeH 27. Uepes TOUKY, ACTSIIYIO BEICOTY KOHYCa B OTHOIICHUN

1:2, cunrtas OT BEpIIMHEI, MPOBEIEHA TUIOCKOCTb, TTapajlielbHAsS OCHOBAHUIO.
Haiinnte 066EM KOHYCa, OTCEKAEMOTO OT JAHHOTO KOHYCa MPOBEIAEHHON
IUIOCKOCTBIO.

AN

Ortser:
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KaxnomMy u3 4eThIpEX HEpPaBEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJTHO M3
pELICHUH B IPaBOM CTOJIONE. Y CTAHOBUTE COOTBETCTBHE MEXY HEPAaBEHCTBAMHU
1 UX PEHICHUSIMU.

HEPABEHCTBA PEIIEHUS

A) X5 <0 QUL et
(x — 3)2 n 3 5 x

B) 5—x+1 < i Wﬁﬁ:‘ -

B) (x—3)(x—5) >0  — ULBIHIHIIHINI, .
3) 3 5 x

I) logy(x —3) < 1 LU U U LU UL, .
» 3 S x

Brmiure B mpuBeIEHHYIO B OTBETE TAOJHILy O] KaXx 10K OyKBOI
COOTBETCTBYIOIIYIO ITUDPY.

Omer:| A| B| B[ T

B xnacce yuntcs 20 yenoBek, U3 HUX 13 4eIoBeK NOCEIAOT KPYKOK 110
ucropuH, a 10 — Kpy)XoK 1o marematuke. Beioepure yTBepKieH s, KOTOPbIE
BEPHBI IIPU yKa3aHHBIX YCIOBUSIX.

1) Kaxxzislii y4eHUK 3TOr0 Kiiacca mocelaet 06a KpyKka.

2) Haiimytcst XoTs OBI 1BO€ M3 9TOT'O KJlacca, KTO roceraeT o0a KpyxKka.

3) Ecnu yueHHK U3 3TOTro KJacca XOIUT Ha KPY>KOK TI0 HCTOPUH, TO OH
00s13aTeIbHO XOJUT Ha KPY>KOK IO MaTeMaTHKe.

4) He natinércs 11 gemoBek U3 3TOTO Kiacca, KOTOPEIE ITOCEIIA0T 00a KPYKKa.

B ot1BeTte 3anmmmnTe HOMepa BEIOPAHHBIX YTBEPXKICHUH O3 MpoOeoB, 3alsIThIX
1 IpYTUX JOTIOJHUTEIBHBIX CHMBOJIOB.

OTBeT:
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Haiingute yeThIpéXx3HauHOE HATypaIbHOE YHCII0, KpaTHOE 45, cymMMa udp
KOTOporo Ha | MeHbIIe UX Mpon3BeAeHUs. B oTBeTe yKakuTe Kakoe-HHOyAb
OJTHO TaKOE YHCIIO.

OTBeET:

Ha manke orMeudeHbl onepeyHbIe JIMHIN KPACHOTO, KEIITOTO U 3€JIEHOTO IBETA.
Ecnu paciumuTh manky 1mo KpacHBIM JIMHUSIM, TIOJTYYIHUTCS 5 KyCKOB, €CIH O
KENTBIM — 7 KYCKOB, a ecJIH 10 3eJIE€HBIM — 11 KyckoB. CKOJIBKO KYCKOB
MOJIYUUTCS, €CIIN PACTIMIIUTD MAJIKY 10 JIMHUSAM BCEX TPEX LIBETOB?

OTBeET:
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O npoekTte «IIpooHbIii EI'D kaxaywo Hexe10»
JlaHHBI! KMM COCTaBJICH KOMaHA0W BCEPOCCUUCKOTO BOJIOHTEPCKOTO MPOEKTA
«ET'3 100 6ammoy https://vk.com/ege100ballov u 6e3B03Me31HO
pacmpocTpaHseTcs Ui JIF0OBIX HEKOMMEPYECKAX 00pa30BaTEIIbHBIX IICICH.

Hamuiu omiuOky B Bapuanre?
Hanumure Ham, no:kajayiicra, 1 Mbl 00513aTeJIbHO €€ ucnpaBum!
Jloist 3aMedaHuii 1 moxkeaaHuii: hitps://vk.com/topic-10175642 39008096
(Tak:ke TOCTYNHBI IPyrUe BAPHAHTHI JJIs CKAYNBAHMUS)

COCTABHUTEJIb BAPUAHTA:

®UO: | Eprennii [Tudarop

IIpeamer: | MaremaTuka

Crax: | 7 JeT peneTUTOPCKON ACSITENHHOCTH

Perajaun: | OcHoBatens npoekra [lIkomna [Mudaropa

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

Caiir m on. | https://vk.com/shkolapifagora
uHpopmanmsi: | https://youtube.com/IlIkonalludaropa
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Cucrema oneHUBaHMs YK3aMEeHAIHOHHOI padoThl MO MaTeMaTHKe
(0a30BbIii ypOBEHB)
[IpaBuiibHOE penienue Kaxaoro u3 3aaanuii 1-20 onenusaercs 1 6amom.
3ajaHie CUYMTACTCSl BBINIOJIHEHHBIM BEPHO, €CIM  OK3aMEHYEMBIH  Jal
MIPaBUIIbHBIN
OTBET B BHJIE LIEJIOTO YUCIIa WM KOHEYHOH AeCATUYHON ApoOu, nin
MOCJIE/IOBATEILHOCTH LHAPD.

Ne OrtBeT
3aJaHus

1 95

2 36

3 318
4 17

5 57

6 116
7 -7

8 150
9 4321
10 0,95
11 967,5
12 384000
13 8
14 1324
15 144
16 1
17 4213
18 24
19 2115 v 1215 wmm 1125
20 21
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