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Enuublii rocyiapcTBeHHbIH 3K3aMeH
no MATEMATHUKE

Omeemom k 3adanusam 1-12 saensemcsa wuenoe uucio uiu KoHeuHas
decamuyHan Opods. 3anuwiume YUCIO 6 Nojle Omeema é mexkcme papomsol,
3amem nepenecume ezo 6 B/IAHK OTBETOB MNe 1 cnpasa om nomepa
COOMmeEemcmeyouiezo 3a0aHuA, HAYUHAA C hnepeoil Kiemouxu. Kadxcoyio
uugpy, 3HaAK «MUHYC» U 3ARAMYI0 RUMWIUME 8 OMOeNbHOU KlemouKe 6
coomeemcmeuu ¢ npueeOéHHviMu 6 0Onanke oobpasyamu. Eounuyn
U3MepeHull NUCAMmb He HYHCHO.

IIpopunbHbIi ypOBEeHD

MHcTpyKIUS 0 BHITOJTHEHHIO PAGOTHI

DK3aMeHaAIMOHHAs pPadoTa COCTOMT M3 JIBYX YacTeH, BKIIOYAONINX B CeOs
21 zamanme. Yacte 1 comepxur 8 3amaHWii 0a30BOTO YPOBHS CIIOKHOCTH C Yactn 1
KpaTKUM OTBeTOM. YacTh 2 cOHEpKUT 4 3aJaHUsd TIOBBIIICHHOTO YPOBHS
CIIO)KHOCTH C KPaTKUM OTBETOM W 7 3aJlaHUil TOBBIIICHHOTO W BBICOKOTO
YPOBHEMN CIIOKHOCTH C pa3BEPHYTHIM OTBETOM.

Ha BrImonHeHwe 5K3aMEHAIOHHON Pa0OTHI M0 MaTeMaTHKE OTBOIUTCA 3
gaca 55 muHYT (235 MUHYT).

OtBeThl K 3amaHusM 1-12 3amuChIBAIOTCA IO MPUBEASHHOMY HIDKE Orser:
o0pa3ily B BHIE II€JOr0 YHC/IAa WIM KOHEYHOH HecaTHYHOM npodu. UYwmcia
3aMUIIATE B TOJII OTBETOB B TEKCTE€ PabOTHI, a 3aTeM IEPEHECHTE B OJaHK
otBeToB Ne 1.

Cpennsisi ckopocTh camodieta cocTaBisger 630 kM B yac. CKOJBKO METpPOB
MPOJIETAET 3TOT caMoJIeT 3a 4 MUH.?

Ha rpaduke mpencraBieHO W3MEHEHHE TeMIIEpaTyphl BO3IyXa MO MecslaM 3a
2014 rop. ITo ropu3oHTaNN yKa3bIBAE€TCSl COOTBETCTBEHHBIM MECALI, TI0 BEPTHKAIN
— Ttemreparypa B rpagycax Llenbcus. Onpenenure 1Mo pucyHKy, pa3HUILY MEXIY

ID-O’S

OrtBeT: -0: 8 .

~

oN AUX NI9HhOF0dNHEdL

[pu BeImonHeHUM 3axanuii 13—19 Tpedyercst 3anucarh NOIHOE PELICHHE U
oTBeT B OaHke oTBeToB No 2.

Bce Omankum EI'D  3amonustorcss ApKMMH — 4YEPHBIMH  YEPHWJIAMH.
Jlomyckaercst HCIIOIb30BaHKE TeNEeBOM, KAMWIISIPHONW WK IEpheBOM pyUeK.

[Ipu BeIMOJIHEHHMN 33aHUK MOXHO IOJIb30BAaTHCS YEPHOBHKOM. 3alicH B
YepHOBHUKE HE yUUTHIBAIOTCS IPH OIICHUBAHUH PaOOTEHI.

Bannsl, nmomyuennsle Bamu 3a BBINOJHEHHBIE 3a/aHHS, CYMMHPYIOTCH.
[TocTapaiiTech BBIOIHNTH KaK MOKHO OOJIbIIE 3a1aHMi M HaOpaTh HanOoJbIICe
KOJIMYECTBO OasIoB.

Kenaem ycnexa!

CnpaBoqm,Ie MaTepHuaJIbl

sina + cos?a =1
sin2a = 2sina * cosa
cos 2a = cos? a — sin® «
sin(a + B) =sina - cos B + cosa * sin B
cos(a + B) =cosa-cosf —sina-sinf
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MaKCHUMaJIbHBIM U MUHUMAJIbHBIM YPOBHEM TCMIICPATYPLI C MapTa 1o OKTH6pI).
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HalitTn mromage 3amTpuxoBaHHOW (QHTYPHI, eCIH
paauyc OOJbIICH OKPYXKHOCTA paBeH 2. 3HAYCHHE T

MIPUHATS 32 1.

OrtBeT:

Mama n Cama urparoT B urpy. Maria 3aragsiBaeT JBy3Ha4HOE Yrcio. 3BecTHO,
YTO 3TO YHCJIO KPaTHO TPOWKE comepKuT nudpy cemb. KakoBa BepOSTHOCTH TOTO,
yro Camra yragaer 3aJyMaHHOE YHCIIO ¢ TepBoro pasza? (OTBET OKPYIIIUTH JIO
COTBIX)

OtBerT:

o 1
Haiinure KopeHb ypaBHEHUS V21657 = v

OTBeT:

Pagnyc oxpy>KHOCTH, BIMCaHHOW B paBHOOOKYIO Tpameuuio paseH 5 cMm. Haiitn
IUIOIIAh JAHHOW TPAIrenny, eCii ee CPEOHsst IUHSA paBHa 12cM. (OTBET yKa3zaTh
B CM.)

OTBeT:
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Ha pucynke uzobpaken rpaduk npomsBoaHoit yukimu f(X), onpemenenHoi Ha
uHTepBaie (—2; 21). Haiiaure 1yinHy GONBLIETO MPOMEKYTKA, IPU KOTOPBIX QyHK-
st f(X) Bospacraer Ha otpeske [5;20] .

L

y=f'(x)

OrtBeT:
Jana mpaBuibHas NISCTHYTOJbHAs —MPH3Ma £ >
ABCDEFA;B;C;D;E F;, cropona ocHoBaHus 2 !
KoTOpoii paBHa 2, a GokoBoe peGpo 4. Haittm I C1
IIOIIAAb ceueHus mIockocThio ADD;. A4 LJ
E D
Ortser:
F\ c
A B

He 3a0yobme nepenecmu 6ce omeemvt 6 0Oaank omeemos Ne 1 ¢

coomeemcmeuu ¢ uucmpykuueﬁ Nno 6blNOJIHEHUIO paﬁombl.
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II' HailinuTe 3HaueHUE BBIpAXKEHUS
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Yactb 2

6 sin(ﬂ:+x)+2cos(§—x)

5cos(x—37n)

OrtBerT:

— 3, fr
EMKOCTP BBICOKOBOJIBTHOI'O KOHJEHCATOpa B TEJIEBU30pE C=2-10 ®. Ila-
paIeNbHO €  KOHAEHCAaTOPOM TMOJIKIIOUEH PE3UCTOp C

R

& il
em =2 10 Owm. Bo Bpems paboTHI TeIeBU30pa HANPSHKEHNE Ha KOHIEHCATO-

COIIPOTUBJICHU-

pe Up=16 kB. Ilocne BBIKIIOUEHUS TEIEBU30pa HAIPSDKEHUE HAa KOHAEHCATOpE
yosiBaer gm0 3naueHus U (kB) 3a  Bpems, ompenensieMoe  BBIpaKEHH-

L.
t = aRClog, —

=

eM U (c),rne & = 0.7 - nocrosnuas. Omnpenenure (B KWIOBOJIb-
Tax), HauOoJbIlIee BO3MOXHOE HAIpPsDKEHHWE Ha KOHJEHCATOpE, €CIU TOCTE BBI-
KJIIOYEHUS TeJIeBU30pa Mpoluwio He MeHee 21 ¢?

OTBeT:

3aka3 Ha 306 neraneii mepBbIid pabounii BRIMOIHSET HAa 1 4 ObIcTpee, yeM BTOpOH
pabounii. CKoIBKO JeTanel 3a Jac JeiaeT BTOpoi pabouwii, eciim M3BECTHO, YTO
TIEPBEII [IENIaeT 3a 4ac Ha OJHY ACTalb OOJbIIe BTOPOTo?

OrtBerT:

Haiinure Touxky muanmyma ¢yuakiun y = (6 — 4x)cosx + 4sinx + 17,
MIPUHAIISKAITYI0 TIPOMEXyYTKY (0 g )

OTBeT:

He 3abyovme nepenecmu 6ce omeemvl 6 01aHK omeemos Ne 1 ¢

coomeemcmeuu C uucmpylmueﬁ no 6blNOJIHEHUIO paﬁombl.
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/Jlna 3anucu pewenuii u omeemos na 3adanusn 13-19 ucnonvsyiime bJIAHK
OTBETOB M 2. 3anuwiume cuauana Homep evinoansemozo 3aoanusn (13, 14
u m. 0.), a 3amem noaHoe 000CHOGAHHOe peuwieHue u omeem. Omeenul

3anucvléaiime 4émKo u pazoopuueo.

-2 4+17=0

tg?x  sinx

. 7m0
0) Haiinute xopHHU 3TOTO YpaBHEHUS, IPUHAIJISKAIIE TIPOMEKYTKY [ - ;—2m]

[paBunmpHas TpeyrompHas mpm3sma ABCA;B;C; mepecedeHa IIOCKOCTRIO «,
npoxoxsmiei yepe3 Touku P, M u N, koTopbie sBisifoTes cepennHamu pedep AB,
A;C; 1 BB; COOTBETCTBEHHO.

a) I[loctpouts ceuenue o.

6) Haiinute yron HakjIoHa MOyYEHHOTO CEYEHHS K IIIOCKOCTH ocHoBaHus ABC,

Va2
€CJIM CTOPOHA OCHOBAHUS paBHa 4, a BEICOTA -

Peunre HepaBeHCTBO [0g)3y45(3x% + 8x +9) > 2

B Tpeyromsauke ABC wm3BectHO, uTto yroin A paser 60°, a yrom B - 45°
ITpomomkeHnss BBICOT TPEYroJdbHUKA IIEPECEKAIOT OIMMCAHHYI0 OKOJIO HETO
OKpYyXHOCTh B Toukax M, N u P.

a) lokaxmwure, 4o TpeyronbHUK MNP - mpsiMoyronbHbIi

6) Haiitn mnomane Tpeyromsanka MNP, ecnit n3Bectho, uto BC=12.

baHk HayHCIIAeT 32 OAWH TOJl HEKOTOPBIE MPOLCHTHI (TO0Bas CTaBKa) OT BKIIAAA,
KOTOpbIE YBEIMUUBAIOT CYMMY BKJIa[a, a HIMEHHO B KOHIIE I'0/ia 3TH MPOLICHTHI
J00aBIsIoTCS K cyMMe BKiaza. Ha cienyromuil ron Te xe camble IPOLEHTHI
OepyTcs OT yBeIMYEHHOH cyMMBI. [Ipy Kakoii roJJOBOH cTaBKe yepes YeThIpe roia
BKJIaJ yBenuuurcs Ha 46,41%?
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Haiinure Bce 3HaYECHUS apaMeTpa a, IpU KaKI0M M3 KOTOPBIX CUCTEMa
YpaBHEHUI
y+1=ax?

x—+4/17—y?—-16y =3

HAMEET XOTS OBl OTHO PEIICHUE.

Ha koHKypce KpacoThl CeMb WICHOB KIOPH OIICHHBAIOT MPETEHACHTOK Ha 3BaHUE
«mucc Poccum» mo mkane or 0 go 12 BximtouurtensHo. M3BecTHO, 4TO mpuU
BBICTYIJICHUM JAEBYLWIKM M3 TOpoJa OJUCTbl BCE YJIEHBI JKIOPH BBICTABWIU
pasimuHble onfeHKH. EcTh 1Ba crioco0a BRICTaBIEHHUS HTOTOBOM OIEHKH. [1epBoIii —
3TO cpeaHee apU(PMETHIECKOe BCEX OIICHOK. BTOpOil 3akiiodaercss B TOM, YTO
HAaUMCHBIass W HAWOONBINAs OIICHKa OTOpachIBACTCS W CUUTACTCS CpEIHee
apu(MeTHIecKoe OCTABIINXCS MSATH OIICHOK.

a) Morna 1M pa3sHOCTh UTOTOBOW OIIGHKM, BBIUMCIIEHHON MHEPBBIM M BTOPHIM

1
CIIoco00M, PaBHATHCS ” ?

6) Morna 5w Pa3HOCTHb HTOTOBOM OILICHKH, BBIYMCIICHHOM NEPBBIM U BTOPLIM

1
CrocoOoM, paBHSTHCS = ?

B) Haiinure HanOombIee BOZMOKHOE 3HAUEHUE PA3HOCTH HTOTOBBIX OIEHOK,
pAacCUYMTAaHHBIX TIEPBBIM U BTOPBIM CIIOCOOAMH.
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Cucrema oneHMBaHUA
OTtBeTnl K 3aganusm 1-19

Kaxmoe w3 3amanmii 1-14 cumraercs BBHIMOJHEHHBIMH BEPHO, €CIIH
9K3aMEHYEMBId Jlal BEPHBIA OTBET B BHJE LEJIOTO YHCIA WIM KOHEYHOM
necaTHaHON npoOm. Kaxmoe BepHO BBHITOTHEHHOE 3alaHWe OICHWBaeTcs 1
OaymoM.

BepHo BbInosHeHHbIE 3a1aHus 15-17 MakCUMyM OIICHUBAIOTCS B 2 Oaia,
3amanus 18-19 — B 3 6anna, azaganus 20-21 — B 4 Oayia.

Ne
3a1aHus Otser
1 42000
2 22
3 1,44
4 0,32
5 1
6 120
7 2
8 16
9 0,8
10 2
11 17
12 15
13 a) (—1)"arcsin§ + nn, neZ;6) — 3w —
arcsin%
14 E
8 2 4
s | (Gecioy
16 2443
17 10
18 16 2
- 5 5]
19 a)uer; 0) 1a; B) g
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