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.

Orser:; "0=3 i0-0 ’ 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
OTBeT: 4131112

a431(2

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

=

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
Tpamemsa Pond
b

R

k \\ S=a+b-h A‘ ’ lL
\ 2 N7 s=3dd

ITnowaon nogepxHacmen 1 oGvEMbI e

TIpAMOYTOMEHED MApaUIeTelHIIe IIpsvag npH3IMa

| It

1 ___,_.-d' [
: 1
C ]:- ¥V =abc i h V:,Sumh
1'5 _____ ) ‘—_JI_‘-
i a / p—— Smr .
1.
Vzg'sﬂcﬂh
h V=mr"h
S gor = 27N
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TpuroHOMeTpHIeCKHE (PYHKIHH

[TpAaMOYVTOIBHEIH TPEYTONIBHHE TpHrOHOMETPHYECKAA OKPYAHOCTE

a
sme=—

€

€ a b
cosd=—

€

“ a

1

tga=—

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 [NeoMeTpHIeCKHE CMEICT IPOHIBOIHOHR
! [ ' I
EEN
v=kx+b HERPARNEE
T N
' ™,
T .
A Yy=re | B
by V2| A ! -
0 x 0 // Xy X
—
k=tgu Sl(xp)=tga
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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
1,8+ 1,9

3,7

Ortser:

Haiinure 3HaueHue BhIpaXKeHUS
0,1)?

O 12
103

OrtserT:

bank Hauuciser Ha cpounblit BKiax 11% romoBeix. Bkaagauk Mook Ha CYET
4000 py6xeit. Cxompko pyOureit OymeT Ha 3TOM c4€Te uepes IO, €CIIH HUKAKIX
orepanunii, KpoMe HadUCICHHS MPOICHTOB, CO CYETOM IPOBOJAUTHCS HE OyaeT?

OTBeET:

Bropoii 3akon HeroTroHa Mo>xHO 3anucats B Buae F = ma, rue F — cuna (B
HBIOTOHAX), AEHCTBYIONIast Ha TEJO, M — ero Macca (B KWiorpammax), a —
YCKOPEHHE, C KOTOPBIM ABMKETCA Teno (B M/c?). Haiiiute m (B kusorpammax),
ecmn F =296 Hua = 37m/c?.

Ortser:

Haiinure 3HaueHue BhIpaKeHUS

(V17 - 3)(V17 + 3).

OTBeET:
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2019 r.

Ha aBto3anpaske kiaueHT otaai kaccupy 1000 pybriei u monpocui 3aauTh
6eH3uH 10 momHoro Oaka. Llena 6en3una 32 py6mns 3a mutp. Kinnent nomywwn 72
py6us cnaun. CKOIBKO TUTPOB OCH3MHA OBLIO 3aJIHUTO B Oak?

OTBET:

Pemmre ypaBHEHHE

x? = —2x + 24.

Ecnu ypaBHeHHe uMeeT 60jiee 0{HOTO KOPHS, B OTBETE YKAXKMTE GOJIBIIMIT 13
HUX.

Ortser:

KBapTHpa cocTONT M3 KOMHATBI, KyXHH, KOPUIIOpa U CaHy3J/a (CM. 4epTEK).
Kyxns nmeer pasmepsl 3 M X 4 M, cany3en — 1,5 M X 2 M, ymHA KOopHrIopa 6 M.
HaiiguTe miomans KOMHATHI (B KBaJAPaTHBIX METpax).

3Mm
4M| KyXHA KOMHAra
2Mm|cly KOpHIOP
1.5m 6M
Otger:
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VCcTaHOBUTE COOTBETCTBHE MCKAY BCJIMINHAMHA U UX BO3MOKXHBIMU
3HAYCHUAMU: K KAXKAOMY DJICMCHTY IIECPBOTO CTOJ'I6LIa HOZ[6CpI/ITe
COOTBGTCTByIOH.[I/Iﬁ QJICMCHT U3 BTOPOTO CTOJ'I6I_Ia.

BEJNYUHLI 3HAYEHUA

A) rronaas OaKoHa B )KHUIIOM JIOME 1) 300 kB. MM

b) momans Tapenku 2) 3kB. M

B) mnomaas Jlagoxckoro ozepa 3) 17,6 ThIC. KB. KM
I') muromaas oTHON CTOPOHBI MOHETHI 4) 600 xB. cM

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

Omer: | A| B| B| T

B cpennem u3 1400 canoBbIx HACOCOB, OCTYNUBIINX B IPOJaxy, 14 moarekaer.
Haiinure BeposSITHOCTb TOTO, YTO OJIMH CITy4aiHO BBIOPaHHBIN JUIsS KOHTPOJIS
Hacoc He MOATEKAET.

OTBeET:

Ha pucyHke >KHpHBIME TOYKaMH ITOKa3aHa CPEeJHECYTOTHAS TeMIIEpaTypa
Bo3ayxa B Hxkaem HoBropogae kaxnpiil neHs ¢ 16 no 31 urosg 2010 roga. Ilo
TOPHM30HTANN YKA3bIBAIOTCS YHCIa MECSIA, TI0 BEPTHKAIIN — TEMIIEpaTypa B
rpagycax Llenmbcus. I HarIAAHOCTH )KUPHBIC TOYKU COSAMHEHBI JINHISIMH.
Omnpexnenute IO PUCYHKY HANMEHBIITYIO CPEIHECYTOUHYIO TEMIIEpaTypy 3a
JTaHHBIM nepuon. OTBeT naiite B rpanycax Llenbcus.

31
30 ~
29 -
28
27 \ i
26
25

\
24 \/
23 AV7i
22

LT

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

OTBeET:
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MATEMATUKA. basosebili yposeHb

HezaBucumas 3xcniepTHas 1a00paTopust ONpEAeIseT PEHTHHT MACOPYOOK Ha
OCHOBe Kod(dunreHTa ieHHocty, pasHoro 0,01 cpexneit nens! P(B pyoIsix),
rokasatesiei QyHKIHOHATBHOCTH F, KadecTBa Qu nu3aitHa D. Pedtunr
Reoruncisiercs no popmyneR = 4(2F + 2Q + D) — 0,01P.

B tabnuiie gaHbI IEHBI ¥ MOKA3aTEIH YSTHIPEX MOJIENICH MICOPYOOK.

r:cn:;ybﬁm I(.:;n;a ;ﬂ;:iyﬁn DYHKUMOHaNEHOCTE IKa4ecTeO [naainH
A 2500 2 1 1
B 3400 1 2 3
B 4200 4 2 4
r 3300 1 3 2

Haiinure HauBbICIIMI pEHTHHT MSICOPYOKH U3 MPEJCTABICHHBIX B TA0JIUIIE

MOJCTCH.

Ortser:

ITnockocTs, mpoxozsmas yepe3 Todkd A, B u C (cM. puc.), pa3duBaeT TeTpa’ip
Ha JiBa MHOrorpanHuka. CKoibko pédep y MoTydHBLIErocss MHOIOTPaHHHKA C
MEHBIIHMM YHCJIOM BEPLINH?

OTBeT:
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Ha pucyHke Toukamu Ioka3aH rogoBoi 00bEM 100614 yrist B Poccun
OTKPHITEIM crioco0oM B iepuo ¢ 2001 mo 2010 roa. 1o ropuzonTamn

YKa3bIBaCTCA I'0J, 10 BEPTHUKAIIN — 00BEM ,E[O6BI‘II/I Yyl B MWIUIMOHAX TOHH. I[J'Iﬂ
HarjiIsaJHOCTH TOYKHU COCAUHCHBI TMHUAMU.

250

225

200

175

/

150

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

ITonb3yschk PUCYHKOM, IIOCTAaBbTE B COOTBETCTBUE KAXKIOMY U3 YKa3aHHBIX
MEepPHO/IOB BPEMEHH XapaKTePUCTHKY TOOBIUN YIJIA.

HEPHUO/JbI BPEMEHH

A) 2001-2003 rr.

b) 2003-2005 rr.

B) 2005-2007 rr.

I') 2007-2009 rr.

XAPAKTEPUCTUKHU

1) B Teuenne nepuoaa 00bEM 1OOBIYM CHAYAIIA
poc, a 3aTeM CTall maJlaTh

2) 00EM JOOBIYH B 3TOT MEPHO]T POC C
KaXJIBIM TOJIOM

3) mepuo]; ¢ MUHUMAJIBHBIM TTOKa3aTeIeM
Jm00b1un 3a 10 jger

4) ro710B0# 00BEM JOOBIYH COCTABIISLT OOJIBIIE
175 miH T, HO MeHbie 200 MiIH T

B Tabnuie nox kaxaoit OykBoi yKa)KHTe COOTBETCTBYIOIINN HOMED.

OrtBer:

A
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B tpeyronbauke ABC uzBectHo, uto AB = BC = 15, AC = 24. Haiinure minny
Mmenuansl BM.

Ortser:

O6wéM KoHyca paBeH 607, a ero BeIcoTa paBHa 5. HaiinnTe paanyc ocHOBaHUS

KOHyca.

OTBeET:
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Kaxxgomy U3 4eTsIpéX HEPABEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJHO M3
pelIeHnii B IpaBoM CTOJIOIE. Y CTaHOBUTE COOTBETCTBHE MEXKIY HEPaBEHCTBAMHU
¥ MIX PEIICHUSIMH.

HEPABEHCTBA PEINNIEHUA

A) log,x >0 o L

y 5 x
B) 47 > 16 ’
L
2 5 X
B) . ; <0 CUULLLLLL U,
e
3) 1 5 x
1
N—7F—>0
-5)kx-1
(x=5x-1) " ] X

Brmiure B npuBeAEHHYIO B OTBETE TAOJHILy MOJ] KaXJ10H OyKBOI
COOTBETCTBYIOIINH PEIICHUIO HOMED.

Omer:| A| B| B[ T

Pas6op Bcex 3agaHui: http://vk.com/math 100/2019kim12
Pa3speluaetcs cBo6oaHOE KOMMpOBaHUE B HEKOMMEPYECKMX 0BpasoBaTerbHbIX Lensx

~

oN AUX NI9HhO90dNHEdL

Il 6tttst

"

E»
&5


http://vk.com/ege100ballov
https://vk.com/shkolapifagora
http://vk.com/math_100/2019kim12

EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2019 r. MATEMATUKA. basosebili yposeHb

B rpymme yautcs 30 crymaeHToB, u3 HUX 20 4eI0BEK Calu 3a4€T M0 SKOHOMUKE

n 20 coanm 3a4€T 1o aHTIMICKOMY S3BIKY. BRIOepuTe yTBEepKICHNS, KOTOPHIE
BEpHBI IIPH YKA3aHHBIX YCIOBHSX.

1) B aroit rpynme HaiinéTes 11 cTyneHTOB, He CIABLIMX HU OJHOTO U3 3TUX ABYX
3a4€TOB.

2) Xotst 661 10 cTyJeHTOB U3 TOI IPYIIIBI CAATH 3a4ETHI U TI0 SKOHOMUKE, U 110
AQHIJIMHCKOMY SI3BIKY.

3) He Oonee 20 cTyieHTOB M3 ATOH TPYIIIBI CANM 3a4ETHI U 110 SKOHOMUKE, U 1O
AHTJIMHCKOMY SI3BIKY.

4) B atoi#t rpynme Haiinéres 20 CTyIeHTOB, KOTOPBIE HE CAAIH 3a4€Ta 1o
AHIINIICKOMY SA3BIKY, HO CAQJIN 3a4€T 10 SKOHOMHKE.

B otBeTte 3anmmmnTe HOMepa BEIOPAaHHBIX YTBEPXKICHHUHN 03 MPoOeNoB, 3amsAThIX
1 IpyTUX JTOTIOJHUTEIBHBIX CHMBOJIOB.

OTBeT:

Haiinure Tpéx3HauHOE HAaTYpaJbHOE YUCIIO, KpaTHOE 4, cyMMa HU(P KOTOPOTO

paBHa UX MPOU3BEACHUIO. B oTBete YKaxXuTe KaKoe-HI/I6yZlL OJHO TaKO€ 4YHCJIO.

Ortser:

[IpsMOyroabHHUK Pa30UT HA YETHIPE MEHBIIUX MPSIMOYTOIBHUKA ABYMS
NPSMOJIMHEWHBIMU pa3pe3amiu. [lepuMeTpsl TPEX U3 HUX, HAUMHAS C JICBOTO
BEPXHETO U Jajiee TI0 YacoBO# cTpelike, paBHbI 24, 28 u 16. Halinute nepumerp
4eTBEPTOro MPSIMOYTOJIbHUKA.

OTBeET:
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O npoekre «IIpooubiii EI'D) kaxayio Hexes1o»
JlaHHBI! KMM COCTaBJIEH KOMaHAOW BCEPOCCUUCKOTO BOJIOHTEPCKOTO MPOEKTA
«ET'D 100 6ammos» https://vk.com/egel00ballov u 6e3B03Me3aHO
pacrnpocTpaHseTcs Ui JIF0OBIX HEKOMMEPYECKAX 00pa30BaTEIIbHBIX IICICH.

Hamuiu omiuOky B Bapuanre?
Hanumure Ham, noxkajayiicra, 1 Mbl 00513aTeJIbHO €€ ucnpaBum!
Jast 3ameuanuii 1 mozkeaanumii: https://vk.com/topic-10175642 39008096
(Tak:Kke TOCTYNHBI IPyTrUe BAPHAHTHI Il CKAYNBAHMUS)

COCTABHUTEJIb BAPUAHTA:

®HUO: | Eprennii [Tudarop

IIpeamer: | MaremaTuka

Crax: | 7 JeT peneTUTOPCKON ACSITENbHOCTH

Perasmu: | OcHoBatens npoekra Illkousa [Tudaropa

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

Caiir m on. | https://vk.com/shkolapifagora

uHpopmanmsi: | https://youtube.com/IlIkonalludaropa
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