EAVHbIV rOCYAapCTBEHHbIN 3K3aMEH, 2017 1. MATEMATUKA. MpoghunbHbil yposeHb

Enunbiid rocyuapcn&emlmﬁ IK3aMeH
no MATEMATHUKE

IpoduabubIi ypoBeHb
M HCTPYKIMS TI0 BLITIOJIHEHHIO paboThI

JK3aMeHanMoHHas paboTa COCTOUT M3 ABYX yacTel, BITIOYAIOLIKMX B Ce05
21 samamwe. Yacts 1 comepxuT 8 3agaHuii 6a30BOrO YPOBHS CJIIOXKHOCTH C
KpaTkuM oTBeTOM. JacTh 2 comepXuT 4 3ajaHus TOBBIIEHHOTO YPOBHA
COKHOCTH C KpaTKuM OTBETOM H 7 3afaHnii MOBBIMIGHHOTO M BBHICOKOTO
YPOBHEH CIOKHOCTH C Pa3BEPHYTEIM OTECTOM

Ha BLIIONHEHME 3K3aMeHALHOHHON paboThl N0 MaTeMATHKE oTBoaHTCA 3
waca 55 MuHYT (235 MHHYT).

Otsersl Kk 3amamusaM 1—12 3ammichIBaioTes 1O NpUBEIEHHOMY HIDKE
06pasiy B BHJE LEIOro MCIa WM KOHeUHOH jecsTHdHOM Apobu. Hucma
JAMUIIKATE B TIOJsT OTBETOB B TEKCTE paboThl, a 3aTeM NEPEHECHTE B GraHK
oreeToB Ne 1.

Omer _~0.8 . n-0,8 itk

Ilpu BBITIOJITHCHUH 3agannii 13—19 TpebyeTcs 3amMcaTh TMOJIHOS pelieHne u
orBeT B Gmanke orBeToB Ne 2.

Bee Omankp EI'D  3amoiHsIoTCs  SIPKHAMA YEPHBIMKM  YCPHHIIAMH.
JomyckaeTcsl HCTIONIb30BAHME LeIIeBO, KATMIIISPHON MK EphEBOH PyHeK.

IIpy BBITIOJHEHUY 3aJAHMH MOXKHO [10JIb30BATHCS. YEPHOBUKOM. 3aIIMCH B
YepHOBUKE HE YUHMTHIBAIOTCS IIPH OLCHUBAHNH paboTsL.

Baiisl, nodydeHHBIC Bamu 32 BBIIOIHCHIBIC 3aJaHusl, CYMMHUPYIOTCH.
IlocTapaifrech BHITIONHMTh KAk MOKHO Gonblle 3aganuii 1 HabpaTh HAMOOIbIIEE
KOJIMYECTBO 0aJLIoB.

JKenaem ycnexa!

CrpaBoYHbIE MATEPHATIBI
sin’ o + cos’a =1
sin2a = 2sina - cosx
cos2a = cos’ a —sin’ &
sin(a + ﬁ)z sina - cosf +cosa -sin 8
cosla + B)=cosa -cosff—sna: sin 8
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Omeemom K 3A0aHUAM 1-12 saensemca uyenoe HUCIO UL KOHeYHasn
decamuunas 0pods. Januwume 4ucio 6 noue omeema g niexcme pabombot,
samem nepelecune €20 6 BIAHK OTBETOB M 1 cnpasa om 1nomepd
COOMEemcmeyIowe20 3a0anus, Ha4uHas ¢ nepeoll KiemouKu. Kapcoyro
wugpy, 3HAK (MURYCH U 3ANAMYIO nuwiume ¢ omoejabHOU Klemouke 6
coonigenicmeun ¢ NpueeOénnbmMu 6 6nanxe o6pazyamu. Eounuuyst
uzmMepenuii RUCamo He HyyHcHo.

Yacrn 1

B pecTopaHe OUH CTOJI GAHKETHOTO 3a)id paccuuTaH He Gonee TeM Ha 8 uenoBex.
Kaxoe MHHAMAILHOE KOJHYECTBO CTOJIOB HEOBGXOIMMO, YTOOBI PasMecTHTs 54
IPHUTIALIEHHBIX?

OTBeT: .

Ha muarpamMme ToKazaHa CpeJHeMCECAdHast TeMmreparypa B MHHCKE 33 KasKIBIH
mecsr, 2003 ropa. Ilo rOpH3OHTAIH yKa3bIBAIOTCS. MECALBI, IO BEpTHKAIH —
temnepatypa B rpaaycax Heabcus. Omnpefenute 1Mo AxarpamMme, CKOJIbKO OBLI0
MeCSIIIeB, KOTJ[a CpeIHeMecsunas Temreparypa Gputa monoxuTenbHoit B 2003
rony?

OTBeT:

Pasbop BCex 3aaaHni: vk.com/math_100/2017kim17
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EQuHbIA rocyAapCTBEHHbIV SK3aMEH, 2017 . MATEMATUKA. MpogbusibHbll yposeHs

HajiguTe THIOTEHY3Y MPAMOYTOJLHOTO TpeyroJbHHKa C OCTPEIM YIIIOM 15°, ecin
BLICOTA, IPOBEAEHHASA K TUIIOTCHY3E, PaBHa 1.

OTBeT: .

MapuHa Hamucana B GIOKHOTE TPEX3HAYHOE HHCHIO, Aelniieccs Ha 28. Caura
JOJDKEH yrajarh 3TO HHCIO, HaIvcap MECTh TpEX3HATHBIX HMCEN, JEMAMUXCS Ha
28, 4 3aTeM CpaBHUTH 3TH THCIA C YUCJIOM, HAMMCAHHBIM Mapunoit. Kakosa
BEpPOSATHOCTD, UTO Cama yrajact saraganHoit Mapino# qucio?

OTBET: .

4 5 )
HaiiauTe KOpeHb ypaBHEHHU 9 =0,03-1 0*+!

OTBeT: ;

Hajiqure IIMHY JTyTH CEKTOpa Kpyra, paMyc KOTOPOro paBeH 10, ecnvt H3BECTHO,
YTO IUIOIIAAb OTOr0 CEKTOpa paBHa 150.

OTBeT: .

MaTepnanLHaﬂ TOYKA JIBHUKETCS HpHMOHI/IHeﬁHO o 3aKOHY

15
x(t)=—1 _5¢+20, rie X — PACCTOSHME OT TOUKHM OTCYCTA B METPax, t—

4

BpeMst B CEKYHIIaX, MSMEPEHHOE C Hatasia mBwkeHMs. B kaKod MOMEHT BpCMEHH (8
cexyHzax) e€ CkopocTh Golta pasHa 43m/c?

OTBeT: .
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B IMNMHIPAYECKOM COCYNE YPOBEHE JKMIKOCTH focTuraer 16 oM. Ha xako
BpIcOTE OyHmeT HAXOOHTLCA YPOBCHB JKMIKOCTH, €CIH €€ MCpEeNUTh BO BTOPOH

MTAHAPWEECKHIT COCY, IMAMETP KOTOPOTO B 2 pasa Gomblle IHAMETPA nepBoro?
OTBET BBIPA3UTE B CAHTUMETPAX.

He 3abyovme nepenecmu  6ce omeemul 6 OnAHK 0omeemos N 1 ¢

coomeemcmeuu C uucmpymmet"l no 6bINOJIHECHUIO [)aﬁoﬂlbl.

Yacrb 2

HaiiauTe 3HaUEHAE BHIPAKCHH —324J25in945".

OTBeT:

TMocye A0S YPOBEHb BO/BI B KOJIOAME MOMKET OBLICHUTHCS. MaJbuuK H3MEPSCT
BpeMst t MajeHus HeOOBIIHX KAMELIKOB B KOJOJIEN ¥ PACCUNTHIBACT PacCTOAMHE
710 BOIBI 1O HOpMYyTIe h=5t>, rie h — paccTOsAHME B MCTPAX, { — Bpemsi IafieHus B
cexynpax. J1o JOXKnas BpeMs TManeHUA xamemkos coctapsuio 0,6 ¢. Ha cxonbxo
JOJDKEH TOMHATBCS YPOBEHb BOZBI MOCIE JOM IS, ITOOBI M3MepsIeMoe BpeMi
mmermocs Ha 0,2 ¢? OTBET BBIPA3UTEC B METPaX.

OTBeT: 2

Pa3sbop Bcex 3apaHuit: vk.com/math 100/

PaspewaeTtcs cBobogHOE KonMMpoBaHWe B HEKOMMEPYECKNX obpasosaTeribHbIX uensx
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EavHbiin fOCYAAPCTBEHHbIN IK3AMEH, 2017 1. MATEMATUKA. [MpocpunbHblii ypoBeHb

CeMbsl COCTOHT U3 My’Ka, JKeHBI 1 X TOHYEpH cryaenTku. Ecnu Ol 3apmiiata MyoKa
yBenMInIach BABOC, oBumi 10X0[ CeMbH BBIPOC 651 Ha 67%. Ecnu OBl CTHIIEH AN
J0uCpH YMEHDIIHMIACh BTPOC, oGHMii JOXOI CEMbH COKpaTHICH 6b1 Ha 4%.
CKOTBKO TIPOIIEHTOB OT 00mMIero A0Xoza ceMbU COCTABISET 3apIuiaTa JKeHbI?

OTBeT: .

Haitoure TOYKY MaKCMMyMa dyHKIMH y=(2x-5)cos X — 2 sin x t+ 5

TIPUHALIICHKAILYIO TPOMENYTIY (0; 2m).

OTBeT: .

¢ 0OJAHK OMmGEemos Ne
pagombl.

He
COOMEEMCMEUU €

3abydbme nepenecmi gce omeembl
UHCMPYKUUEH NO GbINOHEHUIO
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J[na 3anucu pewtenui u omeenos na sadanus 1319 ucnonvsyiime BJIAHK
OTBETOB Ne 2. 3anuwume ciaiana HOMED GBLAOJIHAEMOZO sadanusn (13, 14
u m. 0.), a amem nOLHOE 060CHOGANHOE peulenue U omeent. Omeentol

sanucvléaiime 4éMKo u pazoopuueo.

5 8
a) Pemmre ypaBHEHHE ——————~ + —4=0
9 1 171' COSX
sin’| —+X
y 57w
©6) Haiipure KOpHH 3TOTO ypaBHEHMS, NpUHALICKATIHE NPOMEXYTKY | — 7 1/

Jlge mapaienbHbie MIOCKOCTH, HAXOSIIIAECs Ha paccTosuny 12 apyr oT opyra,
nepecexaiot map. IOy MBIIHECH CCMCHHS OIMHAKOBBI, ¥ MIIOLIA/h KaXIOTO M3
HUX paBHa 647

a) HOI(?DKVITC, YTO 3TH JBC NJIOCKOCTH paBHOyHaﬂCHBI OT LIeHTpa mapa.

6) Ha#inure miomanb [IOBEPXHOCTH 1Iapa.

PemmyTe HEPABCHCTBO: 10gx3_6V2+12P8 (10—-x) = 0.

Memuanst AM u BN TpeyroipHHKa ABC meprneHIuKyIapHbl 1 epeceKaloTcs B
Touke P.

a) Jloxaxure, 9To CP=AB.

6) Hafimure miomans TpEeyTOoNbHUKA ABC, eci H3BECTHO, 4TO AC=4uBC=T.

B xomue asrycra 2001 roza agMuHACTpanyst TIpUMOPCKOTO Kpast pacriojiaraia
HeKoil CyMMOH HeHer, KOTOpYlO [Ipe/ITONArajoch HarpaBuThb Ha IIOTTOTHEH IS
HeTAHBIX  3a1acoB  Kpad. Hamesice Ha W3MCHEHHC KOHBIOHKTYPBI PBIHKE,
PYKOBOJCTBO Kpas, OTCPO*IHE 3aKyIKy He(TH, HONOXKHIA 3TY cymmy 1 ceHTSOPS
2001 roja B Gask. Jlanee M3BECTHO, 1TO cymMMa BKJIana B GaHKe yBEIMYHMBAIACH
[IEPBOTO YMCHA KaXIOro MeCila Ha 26% 10 OTHOMIEHMIO K CyMME Ha nepBoe
YMCIIO TIPEIBIAYIIEro Mecsla, a HeHa Gappenu CHIPOH gedTy yOpiBana Ha 10%
esceMecsuno. Ha CKONBKO TPOLEHTOB Gompiie (0T IEepBOHAUATLHOTO obpeMa
3aKyIIOK) PYKOBOJCTBO Kpasi CMOIJIO [IOTIONHHATH HE(TIHbIC 3amackl Kpas, CHIB 1
Host6ps 2001 roma BCIO CYMMY, TIOyueHHYI0 B3 faHKa BMECTE C IpOLIEHTaMH, U
HaTIpaBHB €€ Ha 3aKyIKy nedru?

Paabop Bcex 3anaHni: vi.comimath 100/2017kim17

ASRIZ AN
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EQuHbIA rocyAapcTBeHHbI 3K3ameH, 2017 1. MATEMATWKA. MpoghunbHblll yposeHb

Hajinure Bce 3HAUCHNS TapaMeTpa d, [P KOTOPBIX yPAaBHEHHE

JE +(a—5)" :\x+a—5]+lx—a+5\

pMeeT eJUHCTBEHHOE PEICHNC.

VY ka)kAoTO YYeHHKa B Kjlacce Joma SKHBET KOLIKA MM cobaxa, a y HEKOTOPBIX,
BO3MOYKHO, - M KOIIKa, u cobaxa. M3BeCTHO, 4TO MAILINKOE, UMEIOIHX cobak, He
Gonee 0,25 oT 00IIEro YUCHIA YICHUKOB, IMEIOLINX cobax, a MaJIbIHKOB,

UMEIOUUX KOIIECK HE boree 1—1‘ oT 06111,61'0 yycja y9eHHUKOB, WMEIOIIHX KOIICK.

a) MokeT Jii ObITh B KJIacce 11 MaJIbYUKOB, €CIM HOMOJHHUTEIHHO U3BECTHO, 1TO
peero B kiacce 21 yueHHUK?

6) Kakoe HanG0NIbIIEE KONMUECTBO MAILUMKOB MOJKET OBITH B KJIACCE, ECIIH
TOTIONHUTENBHO U3BECTHO, YTO BCEr0 B KIACCE 21 yueHnk?

8) Kakyio HauMEHBITYIO JONO MOTIIH COCTABIIATE NEBOUKH OT OOILEro YHcia
yUeHHKOB §e3 TOMOIHNTENLHOTO YCIIOBHA IyHKTOB a 1 07
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CucremMa OUEHUBAHUSA
OrgeTsbl K 3aganusam 1-19

Kaxgoe n3 3agannit 1-14 cunraercs BBLIMOJIHEHHLIMH BEPHO, €CITH IK3aMEHYCMBIH
[ BepHBIH OTBET B BHAE LEJNOTO HMCIA WM KoHewHoil gecatuunoil apobu. Kaxmoe
BEPHO BBIMOTHEHHOE 3a/IaHHC orenmBaetcs 1 OaoM.

BepHO BbINOJHEHHBIE 33/IaHHT 15-17 MakCHMyM OLIEHHBAIOTCs B 2 Gajuia, 3aJaHIs
18-19 — B 3 6asuia, a 3aganusg 20-21 —B 4 anna.

ng 3aJaHus OtBeT j
1 7
2 4
3 4
h 4 0,1875 J
5 -4.,5
6 30
7 8
s 3
9 32
10 1
11 40
12 2,5

16 3.3

17 96

18 3.7
a) HeT
0) HeT

13

iE—Jann,n eZ.
a) 3
13 0)
LB
3
14 4007
15 (3; 9]

Pa3Bop BCcex 3afaHnii: vic.comimath 100/2017kim17

Paspeluaetcsi CBOG0AHOE KONMpoBaHue B HeKoMMepYeckix 0bpasoBaTenbHbIX Lenax
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