EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2019 r. MATEMATUKA. basosebili yposeHb

EnnHblii rocy1apcTBeHHbIH IK3aMeH
no MATEMATHUKE

ba3oBblii ypoBeHb
HWHCTpYyKIMSA 1O BHINOJTHEHUIO PadOThI

DKk3aMeHaIMoHHas paboTa BKIto4aeT B ceOst 20 3amaHuii.

Ha Brimonaenue padbotel otBoauTcs 3 yaca (180 MuHyT).

OTBETEHI K 3aJJaHUSIM 3aMTUCHIBAIOTCS IO MPUBEIEHHBIM HIKE 00pasiiaMm
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, 8 i - O ) 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: 41 311712

4312

Bce 6manku EI'D 3amonHsAIOTCS SpKUMH YEPHBIMYA YSPHUIIAMH.
JlonyckaeTrcst HCIIOIb30BAaHUE IEJIEBON MM KAIWUIIPHON PYUYKH.

IIpu BeIMONIHEHNH 3aJaHUN MOXKHO I10JIb30BaThCS YEPHOBUKOM. 3anucH
B YCPHOBHKE, a TAaKKe B TeKCTe KOHTPOJbLHBIX HW3MEPUTEIbHBIX
MATEPHAJIOB He YYUTHIBAIOTCS PH OLCHUBAHUHU PA0OTHI.

Bamnel, nmomydeHHele Bamu 3a BBINOJIHEHHBIE 3aJaHUS, CYMMHPYIOTCS.
[NocrapaiiTech BHINOJHUTD KaK MOKHO OOJIbIIIE 331aHUii U HAOpaTh HanOOJIbIIee
KOJIMYECTBO OaIOB.

ITocne 3aBeprieHus pabOTH IPOBEPHTE, YTO OTBET HA KAXKIOE 3aJaHUE B
Omankax orBeToB Nel m Ne2 3amwmcaH 1Mo MpaBUIHLHEIM HOMEPOM.

Kenaem ycnexa!
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Cnpanoqm,le MaTepHaJbl

Aarebpa

TabmHIa KBagpaToR Defsix 9HeesT ot 0 1o 99
EmHHIED
0 1 2 3 3 5 6 7 8 9
0 1 4 9 16 25 36 | 49 64 81
100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361
400 | 441 | 484 | 529 | 576 [ 625 | 676 | 729 | 784 | 841
900 | 961 | 1024 | 1089 | 1156 [ 1225 1296 | 1369 | 1444 | 1521
1600 [ 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
2500 | 2601 | 2704 [ 2809 | 2916 | 3025 | 3136 | 3249 | 3564 | 3481
3600 | 3721 | 3844 [ 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 5929 | 6084 | 6241
6400 | 6561 | 6724 [ 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801

JecaTrEH
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CpoficTea apHgMeTHIECKOr0 KEAOPaTHOIO KOPHA

Jab=va b npraz0. 520 %=%HPHGEO-5>O

KopHH KBaIpaTHOTO YPAaBHEHHA ax +bx+c=0,a=0
—b—+|b’-4 T P )
5 a Xy = = = ac opu b —4ac=0
2a - 2a

x= b pH b —4ac=0

2a

=

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

al-b’=(a+b)(a=b)
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Cmienenv 1 aozapugm

CEBOCTEA CTEIEHH
npr a=0. b=0

T'eoMeTpna

CeoificTea JTorapHdna

MATEMATUKA. basosebili yposeHb

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 v
loga:. % :=logax—loga)'

e A

log, b" =klog, b

CpeIHa% THEHA TPEYTONEHHEA H TPANSIHH

Teopena IMudaropa
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ITowaon grucyp
[Iapamrenorpanad TpeyroneHHE
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TpuroHOMeTpHIeCKHE (PYHKIHH

TTpAMOYTOIEHEIH TPEYTONIEHHK TpHrOHOMETPHYECKA OKPVEHOCTE
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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 cOOmMeEemcmeyou|e2o 3a0anus.
Kaowcoyro yugppy, 3nak «munycy» u 3anamyio nuuwiume ¢ 0moeabHoll Kiemouke
6 coomeemcmeuu ¢ NpPuUBeOéHHLIMU 6 Onanke oopasyamu. Eounuyv
U3BMEPEHUIL NUCANb He HYIICHO.

[+ ]

Haiinure 3HaueHue BoIpakKeHUS
(5 + 7) 30
6 15/ 13

OrtserT:

Haiinure 3HaueHue BhIpaKeHUS
25

23. 2—1'

OTBeET:

Yuciio XBOWHBIX IEPEBLEB B MApKe OTHOCHUTCS K YUCITY JINCTBEHHBIX Kak 9:16.
Hpyrux nepeBbeB B napke HeT. CKOJIBKO NPOLICHTOB JAEPEBLEB B MApKe
COCTABJISIFOT JINCTBEHHBIE?

Ortser:

PaZ[I/IyC BIIMCAHHOM B HpﬂMoyFOHLHLIﬁ TPCYTOJIbHUK OKPYKHOCTU BBIYHUCIIACTCA
+b—c

a o
mo (bopMyne r= , TAC A "1 b — KaTeThl, a C — TMIOTCHY3a. HOJ’ILSyHCL 9TOU

(dopmynol, naiigure v, ecimm a = 15, b = 112 uc = 113.

Ortser:
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Haiigure

. V19
cosa,ecnusina = - ~u 0° < a <90°.

OTBeET:

III CroumocTs npoe3Horo OuieTa Ha Mecsl cocrasisietr 720 pyOiueid, a CTOUMOCTb
Omnera Ha onHY moe3nKy — 30 pyOueii. AHs Kynniia poe3AHOH U clenaia 3a
Mmecst 38 moezmok. Ha ckombko py0Oielt 6oubiie oHa ObI MOTpaTHiIa, €CITH OBI
MTOKyTIaa OUJIETH Ha OJHY IMOE3AKY?

Ortser:
Pemute ypaBHeHue
x2—4=0.
Ecnu ypaBHeHue uMeeT 60j1ee 0JTHOrO KOPHS, B OTBETE YKAXKHUTE OOJIBIIAN 13
HHUX.
OrtBerT:

YenoBek, pocT KOTOPOTo paBeH 1,6 M, CTOUT Ha pacCTOSIHAN 17 M OT yIHIHOTO
¢onaps. [Ipn 3TOM [UIMHA TeHN YenoBeka paBHa 8 M. OnpenennuTe BEICOTY

(onaps (B MeTpax).

—_—

ﬁ T “"““H—H-Il’ﬁm

17m 8M

Ortser:
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VCcTaHOBUTE COOTBETCTBHE MCXKAY BCJIMYMHAMU U UX BO3MOKHBIMU
3HAYCHUAMU: K KaXKAOMY DJICMCHTY IIEPBOTO CTOJ'I6LIa HOI[6epI/ITe

COOTBCTCTByIOH.[I/Iﬁ QJICMCHT U3 BTOPOTO CTOJ'I6I_Ia.

BEJIMYUHBI

A) Macca KyXOHHOT'O XOJIO/AMIbHUKA
B) macca aBToOyca
B) macca HOBOpOxXIEHHOTO peOEHKa

I') macca kapanmama

3HAYEHUA
1)3500r
2)15r

3)18 T

4) 38 kr

B tabnmie non kaxxaoi OyKBOH, COOTBETCTBYIOIIEH BEIMIHHE, YKAKUTE HOMEP
€€ BO3MOYKHOT'O 3HAYECHHUS.

OTtBeT: | A

b

B

r

B simmke Haxonstest u€pHble u Oelble mapbl, Ipu4éM YEpHBIX B 4 pasza Ooublie,
yeM Oeibix. M3 simyka ciaydaiiHbiM 00pa3oM jocrtany ojuH map. Halinure

BEPOATHOCTH TOTO, YTO OH 6y;[eT OeNbIM.

OTBeET:
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Ha rpaduxe nokazana 3aBHCHMOCTb KPYyTSIIEr0O MOMEHTa aBTOMOOHIBHOTO
JBHUTATEJIS OT YKCIa 000pOTOB B MUHYTY. Ha ropu3oHTansHO# ocH OTMEIEHO
YHCII0 000POTOB B MUHYTY, Ha BEPTUKAIBHOMN OCH — KpyTAMHiA MOMeHT B H - M.
YT100BI aBTOMOOWIIb Ha4aJl BIKCHUE, KPYTAIINH MOMEHT J0JDKEH OBITh HE
menee 20 H - m.

140 ~
120 //
100

/

80
60 / 3

40
20

0 -
0 1000 2000 3000 4000 5000 6000

Omnpenenure 1O TpauKy, KAKOTO HANMEHBIIIET0 YHCIa 000POTOB JBUTATEIS B
MHHYTY JOCTaTOYHO, YTOOBI aBTOMOOMIIb Ha4all JABHKCHUE.

OTBeT:

PeifTuHroBOE areHTCTBO ONMpEeNseT PEHTHHT AIEKTPUIECKUX (PEeHOB /s BOJIOC
Ha OCHOBE CpeJiHel 1eHs! P (B pyOIsix 3a MITYKY), a TAKXKe MoKazareseit
¢dyHkroHagpHOCTH F, KayecTBa Q u mu3aitHa D. PelTuHr R BhIYMCISETCS 11O
hopmyme

R=3(F+Q)+D-0,01P.

B Tabnmune 1aHbl IEHBI U TIOKa3aTeNn YeThIpEX MoJierneil (heHOB.

Mogene deHa CpedHas ueHa PYHKUMOHaNBHOCTD KayecTBO [n3anH
A 1800 4 2 2
B 1500 3 3 1
B 1300 3 1 2
I 1100 2 3 2

Haiinure HanMeHbIIMI peHTHHT (eHa U3 peCTaBIeHHBIX B Ta0IUIE MOJIETICH.

OrTBeT:
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B 6ak, nmeromuit popMy MpaBIIIBHON YETHIPEXYTONBHON MPU3MEI CO CTOPOHOM
OCHOBaHHs, paBHOH 40 cM, HalMTa KUIKOCTh. YTOOBI U3MEPHUTH 00BEM JIEeTAIIH

CJIOKHOH (hOPMBI, €€ MOJHOCTHIO MOTPYXKAIOT B ATY XKHUAKOCTh. Haliante 00bEM
JIeTaJIN, €CITH 0cIIe €€ TOTPY)KEHHsT YPOBEHB JKUJIKOCTH B Oake mojHsuics Ha 10
cM. OTBeT naiiTe B KyOMIECKMX CAHTUMETPaX.

OrTserT:

Ha pucynke Toukamu nokasas npupoct HaceneHus Kuras B nepuon ¢ 2004 no
2013 roxel. ITo ropu3zoHTanu yka3slBaeTCs Fofl, O BEPTUKAIH — IPUPOCT
HaceJIeHHd B IPOLIEHTaX (yBEJINYEHUE YHCICHHOCTH HaCEJICHUsI OTHOCUTEIBHO
MPOILIOro roja). Jis HarIAHOCTH TOYKH COETUHEHB] TUHUEH.
0,61
0,59
0,57 -
0,35 - \
0,53 - AN
0,51 -
0.49
0,47 -
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
ITonp3ysich pUCYHKOM, TIOCTaBBTE B COOTBETCTBUE KAXKIOMY U3 yKa3aHHBIX
MIEPHO/IOB BPEMEHH XapaKTEPUCTHKY MPUPOCTa HaceneHus: Kurast.

XAPAKTEPUCTHUKH

1) maneHne mpUpPOCTa OCTAHOBUIIOCH

2) HanOobIIIee MaICHUE TPUPOCTA HACCICHHUS
3) nIpUpPOCT HACENCHHS HAXOIWICS B TIpeieax
ot 0,5% mo 0,52%

4) IpUPOCT HACETICHUSI YBEIMIUBAJICS

HEPUO/JAbI BPEMEHH
A)2005-2007 rr.

b) 2007-2009 rr.
B) 2009-2011 rr.

I)2011-2013 rr.

B tabnmie noa kaxxaoi OyKBOM yKaKUTE COOTBETCTBYIOIINI HOMED.
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Omer:| A| B| B[ T

B oxpyxHnoctu ¢ nenrpoM O otpesku AC u BD — nuametpsl. BricanHslit yron
ACB pasen 36°. Haiinute yron AOD. OTBeT naiite B rpagycax.
B C
A D
Ortsert:

O0bEM KoHYca paBeH 97, a pajuyc ero ocHOBaHus paseH 3. Haiinure BeicoTy
KOHYca.

OTBeET:
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Kaxxgomy u3 4eTsIpéX HEPABEHCTB B JICBOM CTOJIOIE COOTBETCTBYET OJHO M3
pemeHnii B IpaBoM CTOJIOIE. Y CTaHOBUTE COOTBETCTBHE MEXIY HEPaBEHCTBAMHU
1 UX pEeIICHISIMH.

HEPABEHCTBA PELHIEHUA
A) log, x> 1 1) G, +00)
B) log, x < —1 2)(0;2)

B) log, x > -1 3) (0;%)

I log,x <1 4) (2; +)

Brmmmre B npuBe1€HHYIO B OTBETE TaONHITy IO KaXKI0H OYKBOI
COOTBETCTBYIOIINI HOMED PEIICHHUS.

Omer:| A| B| B[ T

B ¢upme N padotaer 100 denosek, u3 Hux 70 YeIOBEK 3HAIOT MOPTYTATBCKUI
A3bIK, a 50 — ¢paHiy3ckuil. Beibepure yTBepsKaeHHs, KOTOPbIE BEPHBI ITPH
YKa3aHHbBIX YCIOBHSX.

1) B ¢pupme N x0T OBI IATH YETOBEK 3HAIOT U MOPTYTATBCKUH, U PpaHITy3CKHN
S3BIKH.

2) Het HE ofHOTO YenoBeKa B ATOH (HpMe, 3HAIOMIETO U MOPTYTalbCKUH, U
(paHIy3CKHA S3BIKH.

3) Ecnm yenoBex u3 310 (pUpMBI 3HAET MOPTYTAIBCKHUH S3BIK, TO OH 3HAET
(dbpanIy3cKuii.

4) He 6onee 50 yenoBek u3 3TOH (GUPMBI 3HAIOT U MOPTYTAITBCKU, U
(hpaHIly3CKHUI A3BIKN.

B oTBere 3anmmnTe HOMepa BEIOPaHHBIX YTBEP)KICHUN O6€3 MPoOesIoB, 3aIsIThIX
U JPYTUX JOTMOJTHUTEIBHBIX CHMBOJIOB.

OTBeET:
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Haiingute uyeThIpéX3HauHOE YUCIIO, KpaTHOE 25, Bce UGB PHI KOTOPOTO PA3THMIHBI
1 HeYETHBL. B 0TBeTe yKaknTe Kakoe-HUOYIb OJHO TaKOE YHCIIO.

Ortser:

[IpsMOyToIpHHUK Pa3OUT HA YETHIPE MEHBIINX MPIMOYTOIBHUKA ABYMS
MPSMOJMHENHBIMU pa3pe3amu. [lmomiaau Tpéx U3 HUX, HAYUHAS C JIEBOTO
BEPXHET0 U Jajiee TI0 YacoBO# cTpeinke, paBHbI 12, 18 u 30. Hafigure miomanb
4eTBEPTOTO MPSIMOYTOJIHHHKA.

12 18
? 30

OTBeET:
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COCTABUTEJIb BAPUAHTA:

O npoekTte «IIpooHbIii EI'D kaxayw Hexe10»
JlaHHBIH KUM COCTaBJICH KOMaHI0HU BCEPOCCUNCKOIO BOJOHTEPCKOTO MPOEKTa
«EI'D 100 6amtoB» https://vk.com/ege100ballov n 6e3B03Me31HO
pacmpocTpaHsIeTcs A 00X HEKOMMEPUYECKHUX 00pa30BaTeIbHBIX IIENei.

Hamuu omiudxy B Bapuanre?
Hanumure HaMm, NoKadyiicTa, 1 Mbl 00513aTeIbHO €€ HcmpaBuM!
Jaist 3amMevyaHuii u moxkenaHuii: https://vk.com/topic-10175642 39008096
(TaksKe JOCTYNHBI IPyTrUe BAPUAHTHI 1J151 CKAYHBAHHS)
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®UO: | Eprennii [Tudarop
IIpeamer: | MaremaTuka
Crax: | 7 neT peneTuTOPCKOH AesSTeIbHOCTH
Perasuu: | OcHoBatens npoekra Illkouna [Tudaropa
Axxkaynt BK: | https://vk.com/eugenel0
Caiirt u gon. | https://vk.com/shkolapifagora
undopmamus: | https://youtube.com/IIkonalludaropa
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Cucrema oneHUBaHMs YK3aMEeHAIHOHHOI padoThl MO MaTeMaTHKe
(0a30BbIii ypOBEHB)
[MpaBunbHOE perieHre Kaxaoro u3 3ananuii 1-20 onenuBaeTcs 1 6amiom.
3ajaHue CUYMTACTCSl BBIIIOJIHEHHBIM BEPHO, €CIM  OK3aMEHYEMBIH  Jal
MPaBUIIbHBIN
OTBET B BHJIE LIEJIOT0O YUCIIa WIIM KOHEYHOH AeCATUYHON ApoOH, nin
MOCJIE/I0BATEILHOCTH LUMP.

No

3a7aHus Oser
1 3
2 8
3 64
4 7
5 0,9
6 420
7 2
8 5
9 4312
10 0,2
11 1000
12 1
13 16000
14 2314
15 108
16 3
17 4312
18 14
19 1375 wim 1975 vnu 3175 vnum 3975 winun

9175 wnm 9375

20 20
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