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.

Orger: "0,5 0-0,8

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
OIBeT:43]2

4312

Bce 6manku EI'D 3amonHAIOTCS SpKUMH YEPHBIMYA YEPHUIIAMH.
JonyckaeTcst UCTIONb30BaHHUE TEJICBON MIIM KallWULIPHOH PYUKH.

[Ipu BBITOJIHEHNY 33a]aHUIH MOXHO MOJIB30BATHCSI YEPHOBUKOM. 3aNMuCH
B 4YepHOBHKe, a TaKKe B TeKCTe KOHTPOJBLHBIX H3MEPHUTEIbHBIX
MaTepHuaJIoB He YYUTHIBAIOTCS IPH OLeHHBAHUM PadOTHI.

Bannbl, monydeHHele Bamy 3a BBINOSHEHHBIE 3aJaHUs, CYMMHPYIOTCS.
ITocrapaiiTech BHIIIOIHUTH KaK MOXKHO OOJIbIIE 3afaHIA U HAOpaTh HANOOIbIIEe
KOJIMYECTBO OaJyIOB.

ITocne 3aBepreHus pabOTH IPOBEPHTE, YTO OTBET HA KAXKIOE 3aJaHUE B
Omankax orBeToB Nel m Ne2 3ammcaH 1moj MpaBUIHLHEIM 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

=
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= OpH b —4ac=0
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DOPMYIIE] COKPAITEHHOTO YMHOKEHHT
(a+b) =a’+2ab+b°
(a—b)’=a’-2ab+b’

al-b’=(a+b)(a=b)
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CineneHu it aocapugm
CROHACTEA CTEIIEHH CeoiicTea JTorapadna
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a’ =% a"a®=p
g log,a=1
n .'l’i'_ n+m
R log,1=0
%zaﬂ-'ﬂ log, (xy)=log, x+log, ¥
& "x )
{ aA log‘?‘—_-'zlog x—log, ¥
a = 8
' E
{ﬂb}"=ﬂn-b" lﬂgab —klﬂgnb
a'.ﬂ {3"
(3)=2=
s
Cpenuas THHEA TPEYTOIEHHKA H TPANeITHH
B B_C  Bcl4aD
MN — cp. mHE.
M N MN || AD
. _BC+4D
Y MW ===
A D

Teopena Iudaropa mama oxpyasocts O =2wr
[Inomane Kpyra S=mw’
" . a’+b’=c’ / r\
——
b o /

Hpammsm:m TpPEYTOIBHHEE

\

S.MF

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

TpeHnpoBoYHbIN BapnaHT Nel3 ot 26.11.2018

ITaewaon grucyp
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TpuroHOMeTpHIeCKHE (PYHKIHH

[TpAaMOYVTOIBHEIH TPEYTONIBHHE TpHrOHOMETPHYECKAA OKPYAHOCTE

a
sme=—

€

€ a b
cosd=—

€

“ a
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tga=—
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=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
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2 2 2
tga 0 % 1 J3 — 0 — 0
PyEROEN
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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
7,5+ 3,5

2,5

OTBeET:

Haiinure 3HaueHue BhIpaKeHUS

B Hauane roga yrcio abOHEHTOB Telie()OHHOM KOMITaHUU «BOCTOK» cOCTaBIISIO
800 TEIC. YeI0BEK, a B KOHIIE rofa ux ctajao 880 Teic. yenoBek. Ha ckolbko
MPOIICHTOB YBEIUYMIOCH 32 TOJ] YUCIO0 A0OHCHTOB STOM KOMITaHUH?

Ortser:

abc
IInomane TPEYTOJIbHUKA MOXHO BBIYHCIIATH 110 (bopMyne S = E, raoe a, bu

€ — CTOpPOHBI TPEYTOJIbHUKA, 2 R — paanyc OKpy>KHOCTH, OIIMCAHHON OKOJIO
9TOT0 TPEYroJIbHUKA. ITOJIB3YsCh 3TOH (opmynoii, Haiinute S, ecin a = 10,

b=&c=nuR=§

OTBET:
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COS X, ecnu Sinx = —gn 270° < x < 360°.

Ortser:

III Ha cuére MammHoro MmobminsHoro Tenedona 6pu10 53 pyois, a mocie pasroBopa

¢ Jlenoit octanmock 8 pydneit. I3BecTHO, UTO pa3roBOp JIIHIICS IEJI0E YUCIIO
MUHYT, a OJHa MHHYTa pa3roBopa cTout 2 pyomns 50 koneex. CKOIBKO MUHYT
JUTHIICSL pa3roBop ¢ JleHnoit?

OTBeET:

Pemute ypaBHeHue

x?+3x = 0.

Ecnu ypaBHeHHe nMeeT 6oiiee 0JTHOTO KOPHSI, B OTBETE YKaKUTE MEHBIIHH 13
HUX.

OrtBer:

Ha xakom paccrosauu (B MeTpax) oT (poHaps CTOHUT YEIOBEK POCTOM 2 M, eCIIH
JUTMHA €T0 TeHHU paBHa 1 M, BbIcoTa (oHAps 9 M?

&

A\

Ortser:
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YcTaHOBUTE COOTBETCTBHE MEXKY BETMUMHAMH U X BO3MOXKHBIMHU
3HAYEHMAMH: K Ka)XXJJOMY 3JIEMEHTY MIEpBOT0 cToJ0Ia noadepure
COOTBETCTBYIOIINH 3JIEMEHT U3 BTOPOTO CTOJIONA.

BEJMWYUHbI 3HAYEHUA
A) omans ropona Cankr-IlerepOypra 1) 420 xB. M
b) momans 01HON CTOPOHBI MOHETHI 2) 400 xB. MM
B) niomaab MoBepXHOCTH TYMOOUKH 3) 1439 xB. kM
I') muromaap 6ackeTOONBHON TUTOIAAKHI 4) 0,2 kB. M

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

Omer: | A|B| B| T

Hayunas xondepenuus nposourcs B 3 nus. Beero 3ammanuposano 50
JIOKJIaI0B: B MEPBLIH JIeHb — 18 MOKIIa0B, OCTaNbHbIE PACIPEACIICHBI TOPOBHY
ME>K/y BTOPBIM M TPEeThbUM IHSAMH. Ha KoHdepeHK maHnpyeTcst J0KIaa
npodeccopa M. Tlopsok HOKIaI0B ONpeenseTcs CIydailHbIM 00pa3oM.
KakoBa BepoSTHOCTB TOTO, 4TO 0K podeccopa M. okaxkeTcst
3aIUIaHUPOBaHHBIM Ha TOCIETHUN IeHb KOH(pepeHInu?

OrtBer:
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Ha nuarpammMe nokasana cpefHeMecsTIHasi TEMIepaTypa Bo3ayxa B
ExatepunOypre (CepmnoBcke) 3a kaxapiid Mecsn 1973 rona. [1o ropusonTamn
YKa3bIBAIOTCS MECAIIBL, IO BEPTUKAIH — TEMIIeparypa B rpagycax Llemscust.
Omnpeznenute 10 ABarpaMMe HAaHOOJBIIYIO CPETHEMECTIHYIO TEMIIEPATyPy BO
BTOpo# nmonoBune 1973 roga. OTBet gaiite B rpagycax Llenbcus.

20
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=12 —
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Ortger:

Typuct nonbupaet skckypcun. CBesieHust 00 SKCKYypPCHSAX MPEACTABIEHBI B
Tabaule.

Homep aKkckypoum Mocelyaemsie oGbexTsl ICroumocTs (py6.)
1 IMyaei suasonucK, napk 450
(2 [3aroponHsii eopew, KpenocTs 250
3 [3aropoaHsIl Asopel], My3Sik KUBONKCK (200
4 MNapk 200
5 [BaropoaHsin gsopey 250
5 IKpenocTs 150

[onb3ysick Tabnuiel, mogdepuTe HAOOP IKCKYPCHUH Tak, YTOOBI TYPHCT MOCETHI
YeThIpe 00BEKTa: KPEIOCTh, 3arOPOHBIN IBOPELL, MAPK U My3€H KUBOIIHCH, &
CyMMapHasi CTOMMOCTb 9KCKYpCH He mpeBbimaia 650 pyoneit. B orBere
YKa)KUTE KaKOW-HHOYIb OOMH HaOOp HOMEPOB dKCKypcHii O6e3 mpo0eros,
3aIMTHIX U APYTHUX AOTIOJIHUTEIHHBIX CHMBOJIOB.

OTBeT:
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Bona B cocyne nmmHapudeckoit popmer HaxoauTcs Ha ypoBHe h = 80cm. Ha
KaKOM YPOBHE OKa)ETCs BOJA, €CIIU €€ MePENTUTh B IPYTOH MUITHHAPUICCKUI
CoCyIl, Y KOTOPOTO PaaiyCc OCHOBaHUS BIBOE OOJbIIe, YeM y mepBoro? OTBeT
JlaiiTe B CAHTUMETpaXx.

OTBeT:

Ha pucynke Toukamu noka3zaHo atMocdepHoe faBieHue B ropoae Nua
MIPOTSLKEHUH TPEX cyTOK ¢ 4 1o 6 anpens 2013 roga. B Teuenue cyTok naBneHue
m3Mepsiercs 4 pasa: B 00:00, B 06:00, B 12:00 u B 18:00.

ITo ropusoHTanu ykaspIBaeTcsl BpeMs CyTOK U JlaTa, 0 BEPTUKAIH — JaBJICHHUE B

MUJTIUMETPAX PTYTHOI'O CTOJ'I6EL I[J'IH HarjiIaJHOCTH TOYKH COCAUHECHbI JIMHHAEH.
766
764

762 /
760 /
758 /|
756 1 AN
754

752

000 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00
4 anpens 5§ anpens 6 anpens
HOHBSy}ICB PUCYHKOM, ITIOCTABHTE B COOTBETCTBUE KAXKIOMY M3 YKa3aHHBIX
TIEPHOIOB BPEMEHH XapaKTEePHCTHKY aTMochepHoro naBneHus B ropoae N B
TCUCHHUC 3TOT'0 N€puoaa

HEPHO/JbI BPEMEHHW XAPAKTEPUCTHUKH

A) ytpo 4 ampenst (¢ 6 mo 12 1) naBieHre He MEHSTOCH B OBLIO BBITIE 764
4acoB) MM PT. CT.

B) yrpo 5 ampens (¢ 6 go 12 2) maBieHHEe POCIIO

4acoB)

B) yrpo 6 anpenst (c 6 no 12 3) naBiieHHE HE MEHSUIOCHh U ObLIO HIXKe 760
4acoB) MM PT. CT.

I') nens 6 anpens (¢ 12 go 18 4) naBieHue najgano

4acoB)

B tabnmie noa kaxxaoit OyKBOH yKaKUTE COOTBETCTBYIOIINI HOMED.

Omer:| A| B| B[ T
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B tpeyromsauke ABC meanana BMnepnennukynspaa AC. Haiinute AB, ecin Kaxxgomy u3 4eTsIpéX HEPaBEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJHO M3
BM = 25, AC = 120. pelIeHnii B IpaBoM CTOJIOIE. Y CTaHOBUTE COOTBETCTBHE MEXIY HEPaBEHCTBAMHU

1 UX pEHICHUSAMUA.

B

HEPABEHCTBA PEINNIEHUA

LU
A)2* >2 . -
] X

1)
SULUUULLLLIIH .

y M C 5) 05" 22 -1

2) X
OtBer: . LU
B) 0,5* <2 -
3) -1 X
CropoHa OCHOBaHUs NPaBUIIbHON TpeyroiabHou npusmsl ABC A1 B, C; paBHa 4, a UL
BBICOTA 3TOiT MpI3MbI paBHa 4+/3. Haiimure 06b8M npusmst ABCA B, C;. n2x<2
8 1 X
A C
| 1 Brmmmre B npuBe1€HHYIO B OTBETE TaONHITy IO KaXKI0H OYKBOI

COOTBETCTBYIOIINH PEIICHUIO HOMED.

B Omer:| A| B| B| T

-_— o o o o e — -

OTBeET:

~

oN AUX NI9HhO90dNHEdL

Il oztisT

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

Pas6op Bcex 3agaHui: http://vk.com/math 100/2019kim13
Pa3speluaetcs cBo6oaHOE KOMMpOBaHUE B HEKOMMEPYECKMX 0BpasoBaTerbHbIX Lensx

"

E»
&5


http://vk.com/ege100ballov
https://vk.com/shkolapifagora
http://vk.com/math_100/2019kim13

19

20

EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2019 r.

Buxrop crapmie [lenuca, Ho muaame Eropa. Auapeii He crapiie Bukropa.
Bribepure yTBepKACHUS, KOTOPBIE BEPHBI IPH YKAa3aHHBIX YCIOBHAX.

1) Erop camsblif cTapinmii U3 yKa3aHHbBIX 9€THIPEX YETTOBEK.
2) Aunpeit u Erop ogHoro Bo3pacra.

3) Buxtop u [leHuc ogHoro Bo3pacra.

4) Jenuc mnaame Eropa.

B otBeTte 3anuiinTe HOMepa BEIOPAHHBIX YTBEPXKICHUH O3 MpoOeoB, 3ansThIX
U IPYTUX JOIOIHUTEIBHBIX CUMBOJIOB.

OTBeT:

Haiingute yeThIpéX3HauHOE YUCIIO, KpaTHOE 33, Bce UG PHI KOTOPOTO PA3THMIHBI
Y HEYETHBI. B 0TBETE yKaXKUTEe KaKoe-HUOY/Ib OJHO TAaKOE YHCIIO.

OTBeET:

W3 kaury BhINano HECKOIBKO UAYIIMX Toaps auctoB. HoMep nocnennei
CTPAHUIIBI TIePE/T BHIABIIMMHY JTUCTAaMK — 298, HOMep TIepBOH CTpaHUIIBI TTOCTIE
BBINABIIKX JINCTOB 3aIMCHIBACTCS TEMU JKe IIH(pamMu, HO B IPYTOM MOPSIIKE.
CKOJIbKO JTHCTOB BEITAJIO?

OTBeET:

MATEMATUKA. basosebili yposeHb

TpeHnpoBoYHbIN BapnaHT Nel3 ot 26.11.2018

COCTABUTEJIb BAPUAHTA:

®UO: | Eprennii [Tudarop
IIpeamer: | MaremaTuka
Crax: | 7 JeT peneTuTOPCKOH AesSTeIbHOCTH
Perasmu: | OcHoBatens npoekra Illkoina [Tugaropa
Axkaynrt BK: | https://vk.com/eugenel0
Caiir u mon. | https://vk.com/shkolapifagora
undopmanus: | https://youtube.com/IlIkonalTudaropa

O npoekre «IIpooubiii EI'D kaxayio Hexesio»
JlaHHBI! KMM COCTaBJICH KOMaHA0W BCEPOCCUUCKOTO BOJIOHTEPCKOTO MPOEKTA
«ETI'D 100 6ammos» https://vk.com/egel00ballov u 6e3B03Me3aHO
pacmnpocTpaHseTcs IS JIF0OBIX HEKOMMEPYECKAX 00pPa30BaTEIIbHBIX IICICH.

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