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!

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

TpeHnpoBoYHbIN BapnaHT Nel7 ot 24.12.2018

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

2a

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

al-b’=(a+b)(a=b)

= OpH 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
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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
6 coomeemcmeuu ¢ NpPuUBeOéHHLIMU 6 Onanke oopasyamu. Eounuyv
U3BMEPEHUIL NUCANb He HYIICHO.

Haiinure 3HaueHue BhIpaKeHUS
0,6

1,7-29

Ortser:

Haiinure 3HaueHue BoIpaKeHUS
1,6 - 102
4-1072°

OrtBerT:

B cioptuBHOM Marasuse mo6oii cButep crout 500 pybneit. Ceituac marazua
MPOBOJIUT aKIHMIO: IPH MOKYIIKE ABYX CBUTEPOB — CKHJIKA HA BTOPO CBUTEP
90%. CxonbKo pyOuieil mpuagTes 3amIaTuTh 3a MOKYIKY ABYX CBUTEPOB B
TIEPHOJ IEHCTBUS aKIIuN?

OTBET:

2
mv
Kunernueckas sHeprus Tena (B NKOYISIX) BRIYUCIAETCS 10 Gopmyne E = -0

rjile m — Macca Teja (B KWiIorpammax), a v — ero ckopocts (B m/c). [Tonbs3ysch
aT0# (hopmyitoid, Haiimure E (B koyisx), ecniu v = 4 m/c um = 10 kr.

OTBeET:
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- Haiinute 3HaueHne BbIpaXeHUs III YcTaHOBUTE COOTBETCTBUE MEXY BETMUMHAMU U UX BO3ZMOXKHBIMU
tg 13°- ctg 13°. 3HAYCHMSAMHU: K K&KIOMY JIEMEHTY IIEpBOTO CTOJIONA ImooepuTe
COOTBETCTBYIOIIHMH JIEMEHT U3 BTOPOTO CTOJIOIIA.
OtBer:
BEJNMYUHLI 3HAYEHUA
A) 00bEM siMKa KoMoa 1)0,75 n
III Ceipok crout 18 pyoueit. Kakoit HanOospliee YUciIo CHIPKOB MOXHO KYIUTh Ha B) 06wéM Boabl B Kacriniickom Mope 2) 78 200km>
170 pyOneii? B) 00bEéM nakera pspKeHKH 3)96 n
I') 00BEM kKene3HOAOPOKHOTO BaroHa 4) 90m®
OtBer:

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

Haiinute kopeHb ypaBHEHUS
23—2x)—7=-3x+8. Omer: | A| B| B| T

~

OTBeT:

Y4acToK 3eMJIM TI0/1 CTPOUTENBCTBO CaHATOPHS UMeeT (HOopMY MPSIMOYTOJIbHUKA,

cropoHnsl kotoporo pasubl 1000 M 1 500 M. OHa U3 GOJIBIINX CTOPOH Y4acTKa
UZET BJOJIb MODSI,  TPH OCTAJIbHBIE CTOPOHBI HY>KHO OIpaiuTh 3a00pOM.

Haiinure nuny atoro 3abopa. OTBeT naiite B MeTpax.

Ha onmmMmnuane mo pycckoMy S3bIKY Y9aCTHHKOB PAaCCaXXHMBAIOT MO TPEM
ayautopusM. B nepBeix aByx mo 130 4enoBeK, OCTABIINXCS TPOBOJSAT B
3aMacHyI0 ayANTOPHIO B ApyroM Kopiyce. [Ipu moacuére BBISICHUIOCH, YTO
Bcero Opu10 400 yuactHHKOB. HalinnTe BeposATHOCTH TOTO, UTO CIy4aliHO

1 0 00 M BBIOpaHHBIN YY9aCTHHUK NMHCAT OJMMITHALY B 3aIIaCHON ayAUTOPHH.
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OTBeET:

500 m

OTBeT:

[OE+{0]
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Ha rpaduke nokazaHo u3MeHEHHE TeMIepaTyphl B POLIECCe pa3orpesa
JIBUTATEJIs JISTKOBOI'O aBTOMOOMJIsL. Ha rOpH30HTANBHON OCH OTMEYEHO BpPEMsi B
MHUHYTaX, MPOIIEAIIee C MOMEHTA 3aIlyCKa JBUTATEsl, HA BEPTUKAIbHON OCH —
TeMIepaTypa JBurateis B rpagycax Llembcus.

90
80 =

I,l
70 /
60
50 4
40
30
20
10{
0 o
0123456780910

Ompexenure 1o rpaduKy, 4epes Kakoe HauMEHbIIee KOJIMYECTBO MUHYT
Temneparypa Oyxer paHa 40°C.

OTBeET:

ITyTtemecTBeHHUK U3 MOCKBBI XOU€T OCETUTH YEThIPE TOpojia 30JI0TOr0 KOJIbIla
Poccuu: Baanumup, SApocnaens, Cy3aans u PoctoB Benukuii. TypareHTCTBO
MpeIaraeT MapuIpyTHI C MMOCEIICHHEM HEKOTOPBIX TOPOI0B 30JI0TOTO KOJBIIA.
CBeZicHHsI 0 CTOMMOCTH OMIJICTOB M MapIIPyTax MPEICTABICHBI B TAONIHIIE.

Homep mapuipyTa Moceuaemsie ropofa ICToumocTs (pyD.)
1 |Apocnaenes 1700
[2 ICyananb, Apocnaens 2650
3 Bnaaumup, Cysnans 2250
14 Bnagumup, Poctos 2150
5 iApocnaene, Bnagumup, PocTos 13950
(6 ICyananb, PocToB 12300

Kakue mMapiipyThl 70oJKeH BHIOpATh MyTEIIECTBEHHUK, YTOOBI TOOBIBATh BO BCEX
4yeThIpEX Topojaax u 3atpaTuth MeHee S000 pyoOiieii?

B otBeTe ykaxunTe Kakoi-HHOY/b OMH HAOOP HOMEPOB MapLIPYTOB O€3
HPOOENIOB, 3aMATBIX U JPYTHX TOMOIHUTENBHBIX CUMBOJIOB.

OTBeET:
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Ammk, mmerontuii popmy kyda ¢ pedpom 20 cM Oe3 0THOU TpaHHU, HYKHO
MOKPACHTh CO BCEX CTOPOH cHapyxu. Haiinure momanps moBepXxHOCTH,
KOTOPYIO HE00X0IMMO TOoKpacuTh. OTBET JaiTe B KBaAPaTHBIX CAHTHMETPaXx.

OTBeT:

Ha pucynke Toukamu rmokaszano norpediaeHue Bosl ropoackoit TOL Ha
NpOTSHKEHUU CYTOK. [10 TOpU30HTAM yKa3bIBaeTCs BPEMsl, IO BEPTHUKAIN —
00BEM BOJIBI B KyOOMeTpax B yac. JIJIs HATIIIAHOCTH TOYKH COCTUHCHBI JTMHUCH.

70
60
:

o / s
30
20 /
10

0
0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 24:00
ITonp3ysich pUCYHKOM, IOCTaBbTE B COOTBETCTBUE KAXKJOMY U3 yKa3aHHBIX
TIEpPHUOI0B BPEMEHH XapaKTepUCTUKY MOTpeOIeHus Bob! qanHoH TOL] B
TEUEHHE ITOT0 NEPUOA.

HOEPUO/JbI BPEMEHH XAPAKTEPUCTUKH
A) HOoub (¢ 0 1o 6 HacoB) 1) moTpebneHre BOIBI JOCTHUIIIO MaKCUMyMa
3a CyTKH

B) yrpo (c 6 1o 12 yacoB) 2) notpebeHre BOAbI 1a1aJI0 B TEUCHUE
BCEro Mnepuoja

3) noTpeOiicHIE BOJIBI CHaYaAIa MAao, a
IIOTOM POCIO

4) HanOONBIIHIA POCT MOTPEOICHUS BOIBI 32

CYTKH

B) nens (¢ 12 no 18 yacos)

TI") Beuep (¢ 18 mo 24 gacon)

B tabnmie non xkaxxaoi OyKBOH yKaKUTE COOTBETCTBYIOIINI HOMEP.

Omer:| A| B| B[ T
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B yron C, paBHbIii 79°, BicaHa OKPYXHOCTh C IIEHTpoM O, KOTOpast KacaeTcst
CTOpOH yria B Toukax A u B. Haiinute yron AOB. OTBet maiiTe B rpagycax.

A

o

C

OTBeET:

[Jansl 1Ba nmimHapa. Pagnyc ocHOBaHUS M BBICOTA IEPBOTO PaBHEI
COOTBETCTBEHHO 6 1 9, a Broporo — 9 u 2. Bo ckoibko pa3 00bEM nepBoro
UIIMHIpa 00JbIe 00bEMa BTOPOT0?
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KaxnomMy u3 4eThIpEX HEPABEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJTHO M3
pELICHUH B IPaBOM CTOJIONE. Y CTAHOBUTE COOTBETCTBHE MEXy HEPAaBEHCTBAMHU
1 UX PEHICHUSIMU.

HEPABEHCTBA PEIIEHUS

A)27*1 < 0,5 1) (4; +o0)
(x — 5)2 2) (2;4)

)= <0

B) log,x > 1 3) (2; +0)

I (x—4)(x—2) <0 4) (—o0; 4)

Brmiure B npuBeAEHHYIO B OTBETE TAOJHILy O] KaXJ10H OyKBOI
COOTBETCTBYIOIINH PELICHUIO HOMED.

Omer:| A| B| B[ T

B mome Kocrtu Gonbie staxei, uem B mtome Ouera, B qome TaHU MEHbIIIE
staxkeli, ueM B 1oMe Onera, a B 1oMe Deau Ooiibie sTaxkei, yeM B TaHMHOM
noMe. Bribepure yTBepkaeHNs, KOTOPBIE BEPHBI TIPH YKA3aHHBIX YCIOBHAX.

1) Tom TaHu caMblii MATTOATAXKHBIH CPEIN TIEPEUHCIICHHBIX YETHIPEX.

2) B nome Tanu 6oJbiie sTaxei, yem B gjome Deau.

3) B KoctuHoM gome Gosibiiie dTaxeil, yem B TaHuHOM.

4) Cpenu 3TUX Y4ETHIPEX JOMOB €CTh TPH JIOMa C OJMHAKOBBIM KOJIMYECTBOM
sTaxeil.

B otBerte 3anmmmnTe HOMepa BEIOPAaHHBIX YTBEPXKICHHUH O3 MpoOeoB, 3alsaThIX
1 IpYTUX JTOTIOJTHUTEIBHBIX CHMBOJIOB.

OTBeET:

Haiinure Tpéx3HauHOE HaTypaIbHOE YUCIO, KOTOPOE MIPU AEIEHUU U Ha 4, U Ha
15 naér paBHBIE HEHYJIEBbIE OCTATKU U CpeIHss Hudpa B 3aMcu KOTOPOTro
SBJISIETCS CPEIHUM apuUpMeTHIeCKUM KpaiiHuX 1ndp. B oTBeTe ykaxure kakoe-
HUOY/Ib OJTHO TaKOE€ YUCJIO.

Ortser:
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Bo Bcex moabesax JoMa OQMHAKOBOE YUCIIO dTa)el, M Ha BCEX DTaKax
OJIMHAKOBOE YHMCJIO KBapTHP. [IpH 3TOM YHKCITO 3Taxkeil B JoMe OOJIbIIIE YnCITa
KBapTHP Ha 3TaXKe, YHUCJIO KBAPTHUP Ha dTa)Ke OOJIBIIE YHCIIA TIOAbE3I0B, a YUCIIO
Moabe310B 00JIbIe 0MHOT0. CKOJIBKO 3TaXKEH B JJOME, €CIM BCETO B HEM 455
KBapTHUp?

OTBeET:

O npoekre «IIpooubiii EI'D ka:xayio Hexesio»
JlaHHBI! KMM COCTaBJICH KOMaHA0W BCEPOCCUUCKOTO BOJIOHTEPCKOTO MPOEKTA
«ET'D 100 6ammos» https://vk.com/egel00ballov u 6e3B03Me3aHO
pacmnpocTpaHseTcs Ui JIF0OBIX HEKOMMEPYECKAX 00pPa30BaTEIIbHBIX IIEICH.

Hamuiu omiuOky B Bapuanre?
Hanumure Ham, no:kajayiicra, 1 Mbl 00513aTeJIbHO €€ ucnpaBum!
Jast 3ameuanuii 1 mozkeaanmii: https://vk.com/topic-10175642 39008096
(Tak:ke TOCTYNHBI IPyrie BAPHAHTHI I CKAYMBAHMUS)

COCTABUTEJIb BAPUAHTA:

®UO: | Eprennii [Tudarop

IIpeamer: | MaremaTuka

Crax: | 7 JeT peneTUTOPCKON ACSITENbHOCTH

Perasuu: | OcHoBatens npoekra Illkoua [Tudaropa

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

Caiir u mon. | https://vk.com/shkolapifagora
undopmanus: | https://youtube.com/IlIkonalTudaropa
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Cucrema oueHUBaHMs YK3aMEeHAIHOHHOI padoThl MO0 MaTeMaTHKe
(0a30BbIii ypOBEHB)
[IpaBuibHOE penieHue Kaxaoro u3 3aaanuii 1-20 onenusaercs 1 6amom.
3aaHue CUYMTACTCSl BBINIOJIHEHHBIM BEPHO, €CIM  OK3aMEHYEMBIH  [aln
MPaBUIIbHBIN
OTBET B BHJIE LIEJIOTO YUCIIa WIIM KOHEYHOH AeCATUYHON ApoOH, nin
MOCJIE/IOBATENILHOCTH LHAPD.

No

3a1aHus Orser
1 -0,5
2 4000
3 550
4 80
5 1
6 9
7 -9
8 2000
9 3214
10 0,35
11 3
12 24
13 2000
14 3412
15 101
16 2
17 3412
18 13
19 123 mnum 543 nmm 963
20 13

Pas6op Bcex 3agaHui: http://vk.com/math 100/2019kim17
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