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Enuublii rocyiapcTBeHHbIH 3K3aMeH
no MATEMATHUKE

IIpopunbHbIi ypOBEeHD
HMHcTpyKIMs N0 BBINOJIHEHHIO PadoThI

DK3aMeHaAIMOHHAs pPadoTa COCTOMT M3 JIBYX YacTeH, BKIIOYAONINX B CeOs
21 zamanme. Yacte 1 comepxur 8 3amaHWii 0a30BOTO YPOBHS CIIOKHOCTH C
KpaTKUM OTBeTOM. YacTh 2 cOAEpKUT 4 3aJaHUs TOBBIIICHHOTO 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 3amuChIBAIOTCS IO IPUBEASHHOMY HIDKE
o0pa3ily B BHIE II€JOr0 YHC/IAa WIM KOHEYHOH HecaTHYHOM npodu. UYwmcia
3aMUIIATE B TOJII OTBETOB B TEKCTE€ PabOTHI, a 3aTeM IEPEHECHTE B OJaHK
oTtBeToB No 1.

OtBeT: -0:8 ) - O ) 8

[pu BeImonHeHUM 3axanuii 13—19 Tpedyercst 3anucarh NOIHOE PELICHHE U
oTBeT B Oianke 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, nmomyuennsie Bamu 3a BBINOJHEHHBIE 33/1aHHSA, CYMMHPYIOTCH.
[TocTapaiiTech BBIOIHNTH KaK MOXKHO OOJIbIIE 3a1aHMi W HaOpaTh HanOoJIbIICe
KOJIMYECTBO OasIoB.

Kenaem ycnexa!

Cl‘lpaBquLle MaTepuajbl
sin® o + cos’a =1
Sin2a =2sina - cosa
cos 2a =cos’ a —sin® a
sin(a + B)=sina -cos §+cosa -sin B
cos(a + )= cosa - cos f—sina -sin B
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Omeemom Kk 3adanusam 1-12 saensemcsa wuenoe uucio uiu KoHeuHasn
decamuynasn Opodv. Januwiume 4uUcio 6 noe omeema 8 meKcme padomol,
3amem nepenecume e2o0 ¢ bBJIAHK OTBETOB Ne 1 cnpasa om nomepa
COOmEEeNMCcmeyouez0 3a0anus, Hauunas ¢ nepeoi kiemouxu. Kascoyro
uugpy, 3HaAK «MUHYCH U 3ANAMYI0 RUWIUME 8 OMOCIbHOU KlemouKe 6
coomeemcmeuu ¢ HpueeOéHHvIMU 6 Onamke oopasyamu. Eounuywl

u3znepenuzi nucams He HyJ}CHO.

Yacts 1

Lena noyutapa B pyOiIsiX CHU3MIIACh HA HEKOTOPBIH IPOMEXYTOK BpeMeHH Ha 20%.
Ha cxonpKo MpOIIEHTOB 3a 3TO ’K€ BpeMs BBIPOCHA IIeHa PyOIIs M0 OTHOLICHHUIO K
noapy?

OTBeT:

Ha nuarpaMMe mokasaHO 4YMCIIO 3aIpOCOB CO CIIOBOM XOKKEI7L cleJIaHHBIX Ha
HEKOTOPOM MOMCKOBOM CalTe BO BCE MECSIIBI C sTHBAps 1Mo ceHTsOph 2012 roxa.
[To ropw3oHTamM YKa3BIBAIOTCS MECSIIBI, [0 BEPTHKAIN — YHCIO 3alpoCoB 3a
TaHHBIA Mecst. OnpenenuTe mo JuarpaMme, CKOJIBKO OBUTO MECSIIeB B YKa3aHHBIN
TIepHOJI, KOTJIa YHCII0 3ampocoB co coBoM XOKKEM 6su1o Menbure 3 600 000.
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Ha koopaunaTHO# mmockocTr 3amansl Touku: A(5;-1), B(-4;-2), C(-3;2). Hafigure
koopauHatel  Touku JI, ecmm  dwereipéxyrompHuk  ABCJ  sBusercs
napajijiesiorpaMmMoM. B oTBeTe ykaKuTe HAMMEHBIIYIO U3 KOOPAUHAT TOUYKH J].

OrtBerT:

3aBox MPOM3BOAUT XOJNOAWIbHUKH. B cpennem Ha 100 KauecTBEHHBIX
XOJIOAWIBHUKOB TPUXOIUTCS |5 XOJOOMIBPHUKOB CO CKPBITBIMH [Ie(eKTaMH.
Haiinute BEpOATHOCTH TOr0, YTO KYIUICHHBIN

KauyCCTBCHHBIM. Pe3yJ'II)TaT OKpYIJIUTE 0 COTBIX.

XOJOAWJIIBPHHUK  OKaXXCTCA

OtBerT:

Haitzure kopens ypastenns 100' " = 0,001.

OrtBerT:

CtopoHbI napajienorpamMmma paBHel 8 u 16. BricoTa, onylieHHast Ha IEPBYIO
cTopoHy paBHa 10. HaiinuTe BBICOTY, OIYIIEHHYIO HAa BTOPYIO CTOPOHY
MapajuIenorpamMmma.

OrtBerT:

[psmast y=2X+4 sBnseTcs KacaTenbHOH K rpaduky pyHKImn Y = ax® +8x+7.

Haiinure a.

OtBeT:
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[Tomans OOKOBOM MOBEPXHOCTH IMITMHIIPA PaBHA 247, a BRICOTA MIIMHIPA paBHA
5. Haiigute paanyc OCHOBaHUs LMJIMHAPA.

OrtBer:

He 3a06yobme nepenecmu e6ce omeemvl 6 Onank omeemoe Ne 1 ¢

coomeemcmeuu C uHcmpyKuueﬁ no 6blNOJIHEHUIO paﬁombl.

Yactp 2

log, 5125
log, ;5

HaiinuTe 3HaueHNE BBIPAKECHUS

OTBeT:

Macca pagroakTHBHOTO BeliecTa (M) ¢ TEICHUEM BPEMEHH MEHSICTCSI I10 3aKOHY
t

M=m,-2 7, rae T — nepuox nonypacnaza storo Bemectsa, M, - Macca

BelIecTBa B MOMEHT Hadasia HaOmroieHusI, t — BpeMs, porie ee oT Hadasia
HabmonaeHus. [IpoBOAUTCS OMBIT 10 HAOIIOACHHUIO 3a PACIIAIOM PAIHOAKTHBHOIO
BEILIECTBA C epuoIoM nonypacnana T=15 mun. Uepe3 8 MuH. nmocie Havyana
ombITa Macca BellecTBa ctana pasHa 192 r. Onpenenure, uepe3 Kakoe
MUHUMAaJIBFHOE BpeMs IOCIie Hadajia OIbITa Macca BemiecTBa OyneT He Oomee 1,5 T.
(OtBert BBIpa3uTE B MHHYTAaX)

OrtBer:

Cwmemmanu 30%-Hb1i1 pacTBOp CONSIHON KUCHO0THI ¢ 10%-HbIM 1 noyuniu 600 r
15%-noro pactBopa. Cxonbko rpaMMoB 30%-HOro pacTBOpa ObLIO B3STO?

OrtBer:
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Haifnure Touky makcumyma Gynxiuu Y = 109, (4 +10x — X2 )— 71.

OrTBerT:

He 3a0yobme nepenecmu ece omeemsl 6 Onank omeemose Ne 1 ¢

coomeemcmeuu ¢ uucmpykuueﬁ no 6bINOJIHEHUIO paﬁombt.

Yactp 2

Jna 3anucu pewenuit u omeemos na 3adanua 13-19 ucnonszyime bJIAHK
OTBETOB M 2. 3anumume cnauana nomep eblnonusemozo 3aoanusn (13, 14
u m. 0.), a 3amem HoAHOe 000CHOBAHHOE peuienue u omeem. Omeemul
3anucvléaiime 4émKo u paztoopuuso.

a) Pemure ypasrenne COS4X +2sin®x=0.

6) HaiianTe KOpHH 3TOTO ypaBHEHUsI, IPUHAIISKAIIHE TPOMexyTKy [-1; 3].

B ocuoBammu npamodi mpusmel ABCA B, C; nexur paBHOOEIPEHHbIH
tpeyronsHuk ABC, B koropom AB=BC, AC=16. Ha pebpe BB BeiOpana Touka E

TaK, uro BE: B, E=3:5. Yron mexnay mnockoctamu AA; Cu AEC pasen 45°.

a) Jlokaxwure, uTo paccrosHue Mmexay AB um A, C;pasHO GokoBOMYy pedpy

IIPU3MBI;

0) Haiinure paccrosinue mexxny AB u A, C,, ecimu EC=10.

3x+6
Iog1 log, >

+2
Pewmre nepaencteo 0,3 ° 7 77> 1,

B tpeyronsnnke ABC Hu omuH U3 yrioB He sBusgercs npaMeiM. OTpeskn AA .,

BB;, CC, - BricoTsl Tpeyronsarka ABC, H — Touka nepeceyeHHs BBICOT 3TOr0O

TPEYToOJIbHUKA.
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a) JlokaxxuTe, 4TO cepeluHbI CTOpOH TpeyronbHnka ABC u cepennHBI OTPE3KOB
AH, BH, CH nexar Ha onucaHHON OKpy:KHOCTH TpeyronbHuka A, B, C,; (nannas
OKPY>KHOCTb Ha3bIBAETCS OKPYKHOCTHIO Diiepa);

0) Haiingute paamyc onmcaHHOH oOkpyxHoOcTH TpeyromeHuka A;B,C;, ecmu

cos LABC = % AB=6, BC=2.

Brtaguuk monoxnin B O0aHK HEKOTOPYIO CyMMY. YKaKHUTE Takoe HauMeEHbIlee
1[esIoe 3Ha4eHHe I, 9TOObI MPH CTaBKe TOJOBHIX % (3TO 3HAYMT, YTO B KayKABIA
MOCNIEAYIOIUA TOA CyMMa BKIaJa YBEIHMYUBAETCS Ha % IO CPaBHEHHIO C
npeapiIynuM) depe3 4 Toma cymMMa BKiIaia crana Oojblie, 4YeM CyMma
MIePBOHAYAIBHOIO BKJIa/1a, yBEIMYEHHAs B 4 pasa.

HaﬁHHTe BCC 3HAUCHMS NMapaMeTpa a, IpU KOTOPBIX B MHOKECTBE peIHeHI/Iﬁ
HEPABCHCTBA
2

x(x—2a—4)<4%—a2—8a

HEINb3sl PACIOJIOKUTEL JIBA OTpE3Ka JIHHOW 1,5 KaxIplid, KOTOpbIe HE HMEIOT
00IIMX TOYEK.

Nmeetcs 8 kaprouek. Ha HUX 3alUCHIBAIOT 10 OJHOMY KaXkaoe U3 uucen 1, -2, -3,
4,-5,7, -8, 9. Kaprouku nepeBopaunBaroT 1 epeMenBaoT. Ha nx 4ncreix
CTOpPOHAX 3aHOBO MMHIIYT IO OJHOMY 13 yucen 1, -2, -3, 4, -5, 7, -8, 9. Ilocne sToro
Yrcia Ha KaKI0H KapTOUKe CKIIAIBIBAIOT, a TIOIyYeHHBIE BOCEMb CyMM
MIEPEMHOKAIOT.

a) MosxeT 1 B pe3ynbTare nmoiayanthes 07

6) Mosker Ji B pe3ynbTaTe HOIXyqIuThest 17

B) Kakoe HanMeHblIee 11€10€ HEOTPHLIATETIBHOE YUCIIO MOXKET B PE3yJIbTATE
MOJTyYUThCA?
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Cucrema oueHHBAHMS
OtBerhl K 3a1anusam 1-19

Kaxnoe w3 3amanmii 1-12 cunTaercss BBIIOJIHEHHBIMH BEPHO, €CIH
9K3aMEHYEMBII Jal BEepHBIM OTBET B BHJE IEJIOr0 4YHCIAa WM KOHEYHOU
JecatnuHoil npobu. Kaxmoe BepHO BBINOTHEHHOE 3afaHUE oOLEHHWBaercs |
OanoM.

BepHro BrimosnHeHHbIe 3ananus 13-15 MakcuMyM orjeHuBaroTcs B 2 Oana,
saganus 16-17 — B 3 6aina, a 3aganus 18-19 — B 4 6aia.

Ne OrtBeTr
3aaHus
1 25
2 6
3 3
4 0,87
5 -0,05
6 5
7 3
8 2,4
9 3
10 113
11 150
12 5
)+ kez;
13 + % +m,ne’
4 6 4 6

14 8.2
15 (-0,5; 2)
16 —3\/%

10
17 42
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18

[1;1,5], [2,5; 3]

19

a) HeT
0) Her
B) 4
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