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Enunblii rocyiapcTBeHHbIH 3K3aMeH 110
MATEMATHKE
IIpoduiabHblii ypoBeHb

HHcTpyKnusi Mo BHINOJHEHHIO PadoThI

Ok3aMeHaloHHas paboTa COCTOMT M3 JBYX 4YacTed, BKJIrouaroumx B cebs 19
3aganuii. Yacte 1 comepxut 12 3amaHuii ¢ KpaTKUM OTBETOM 0a30BOTO M IOBBIILICHHOTO
YpOoBHEH ciokHOCTH. YacTb 2 coaepkuT 7 3aJaHnii ¢ pa3BEPHYTHIM OTBETOM ITOBHIIIICHHOTO
U BBICOKOI'O YPOBHEH CIIOKHOCTH.

Ha BrImosHEHHE PK3aMEHAMOHHOW pabOTHI IO MaTEMaTHUKE OTBOJUTCA 3 4yaca 55
MUHYT (235 MUHYT).

OtBeThI K 3a1anusaM 1—11 3amuchIBarOTCS MO MPUBEAEHHOMY HIDKE 00pasily B BUIE
LIEJIOTO YKCIIa MM KOHEYHOM JIecTHYHOM ApoOu. Yucia 3anuimuTe B 10JIst OTBETOB B TEKCTE
paboTHl, a 3aTeM MepeHecuTe ux B OaHk oTBeTOB Ne 1.

Omer._ ~0.8 0-0,8

Ipu BeinonHeHnu 3ananuit 13—-19 tpebyercs 3amucaTh MOJIHOE PEIICHNUE U OTBET B
Onanke oTBeToB Ne 2.

Bee Onmankn EI'D 3amonHsioTcs sipkuMH 4EpHBIMH depHWiIamu. Jlommyckaercs
HCIIOJIb30BAHME T'€IMEBOM WM KAaIMJUIIPHON PYUKH.

IIpy BBINOTHEHWH 3aJaHUH MOXKHO IIOJB30BATHCSI UYEPHOBHUKOM. 3amucu B
YepHOBHKE, A TaK/Ke B TeKCTe KOHTPOJBHBIX W3MEpPUTEJLHBIX MaTepHAIoB He
YYHMTBIBAIOTCSI IPU OLlCHUBAHMH PAdOTHI.

Bannel, nomydeHHsle Bamu 3a  BBINOJNHEHHBIE 3aJaHUsA, CYMMHPYIOTCS.
[TocrapaiiTech BBIIOJIHUTE Kak MOXHO Oouibllie 3amaHuii W HaOparh HauOoJbLICe
KOJINYECTBO OaJlIoB.

[Mocne 3aBepuienus paboOTHI TPOBEPHTE, YTO OTBET HA KaXJ0€ 337aHKe B OJaHKax
otBeToB Nel m Ne2 3amucal noj npaBUIbHBIM HOMEPOM.

Kenaem ycnexa!

Cl'lpaBO'-lH])Ie MaTepHuaJibl
sin’a + cos?a = 1
sin2a =2sina - cos a
cos2a = cos? a — sin’ a
sin(fa+ ) =sina - cos B +cos a - sin B
cos(a+ B)=cosa-cos B —sina-sinf
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TpeHVpoBOYHbI BapuaHT N2 3

Omeemom k 3a0anuam 1-11 asenaemca yenoe uucno unu KOHeuHas oecAMuUYHAs
0po0b. 3anuuiume wucio 6 noje omeema ¢ meKkche pabomel, 3amem nepenecume
ez0 6 BJIAHK OTBETOB N 1 cnpaea om Homepa coomeemcmayionjezo 3a0anus,
Hauunaa c nepeoi knemouku. Kasxcoyrw wyugpy, 3nax «munycy u 3anamyio
nuuwiume 8 OMOENbHOU KlemouKke 8 COOMEEHCMEUU C NPUBECOEHHLIMU 6 ONIAHKe
oopazyamu. Eounuysl uzmepenuii nucampy ne Hy3cHo.

Yacte 1

B YEThIPEXYTOJIbHUK ABCD BIIHCaHA D
okpyxkHocth, AB=13, BC=7 u AD=11. Haiigute
YETBEPTYIO CTOPOHY YETBIPEXYTOJIBHUKA

OTtBeT:

Ha KOOpAMHATHOI TIJIOCKOCTH M300pazKeHbl
BekTOpBl a, b u ¢ . Haitaure jumny BeKTopa
a + b+ c.

OtBer:

[Tnomans ocHOBaHUS KOHYca paBHa 367,
BeicoTa — 10. Halinure miomnaas 0CEBOTo
CEYCHHS ITOr0 KOHyca

OrtBeT:
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B cOopHuKe OmiteToB 1Mo MaTemMaTuke Bcero 25 omieros, B 10 u3 HUX
BCTpPEYAETCs BOIIPOC 10 HepaBeHCTBaM . Haiiiute BeposTHOCTh TOTO,

YTO B CJIy4aiiHO BHIOPAHHOM Ha SK3aMEHE OMJIeTe MIKOJBbHUKY He
JIOCTAHETCs BOIIPOC IO HEPABEHCTBAM

OtBeT:

B xopoOxe 11 cunnx, 6 KpacHBIX U 8 3eNE€HBIX (PIIOMacTEpOB.
CayuaiineiM 00pa3oM BeIOMpAIOT 11Ba duiomactepa. Haiiaure
BEPOSTHOCTH TOTO, YTO OKaKyTCs BEIOPAaHBI OMH CHHUH U OINH
KpacHbIi (hiomactep?

OrtBerT:

16 ] Hatmurre KopeHb ypasHeHn1 logg (bx + 47) = 3.

OtBerT:

16sin 98" - cos 98

Hafinute 3HavueHHe BRIpaKeHNA . ,
sin 196

OtBerT:

Ha pucynke usobpaxens rpaduk pynkmun Y = f(X) u kacarenpHas K

HEMY B TOuKe ¢ abcuuccoit Xo. Haiinure 3HaueHne npon3BojHON
¢bynkuuu f(X) B Touke Xo

Y
L y=7(x)—4
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OrtBerT:
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[9 | Boicora Hax 3emuéii MOIOPOIIEHHOT O BBEPX MsA4a MEHSIETCS 110

3akony h(t)=1,4+14t—5t?, rne h — BbIcoTa B MeTpax, t — BpeMs B
CEKyHJIax, Mpoleaiiee ¢ MoMeHTa Opocka. CKOJIBKO CEKYH] MY
OyzeT HaXoaUTbCs Ha BbIcoTe HE MeHee 11 meTpoB?

OT1BeT:

Nmeetcs nBa crnasa. [lepBsiii conepxut 5% Hukens, Bropoit — 30%
HUKens. M3 3Tux IByX CIIJIaBOB MOJYYMJIM TpeTul criaB Maccoit 100
KT, conepxamuid 20% nHukena. Ha ckoiabko KMiorpaMMoB Macca
MIEPBOTO CIIJIaBa ObLIa MEHBIIIE MacChl BTOPOro?

OtBeT:

b
il
=
Nl

\

Ha pucynke nzo6paxén rpapuk
(GyHKIIMH BHIA -1
f(X) = loga X. Haitnure 3HaucHme

f (16) 7

OTtBeT:

Hafinute HanOonpmIee 3HAYCHIE (QYHKIIHH
y=9In(z+7) -9z +4

Ha oTpeske [— 6,5; 0].

OT1BeT:

He 3a0yovme nepenecmu 6ce omeemut 6 O1aHK omeemos Ne 1 ¢ coomeemcmeuu c
uHcmpyKkuyueii no gvinonnenuto pabomut. Ilposepvme, umoovl Kaxicovlii omeem
OBl 3ANUCAH 8 CHIPOKE C HOMEPOM COOMBEM CIEYIOLe20 3A0aHU.

Yacrtb 2

Ana 3anucu pewenuit u omeemose Ha 3adanua 12-18 ucnonvzyume BbTAHK
OTBETOB M 2. 3anuwume crhauana Homep 6bINONAHAEMO20 3a0anus (12, 13 u m.
0.), a 3amem noiHoe 000CHO8aHHOe peuieHue u omeem. Omeemuvl 3anucsvléaiime
uémko u pazéopuueo.
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[13]

[14] B

A
a) Pemrnre ypasnemme cosE.t—«-"fcuﬂ[E?n+x |-1=0.
r
3n
) ¥xamnTe KODHM 3TOr0 YPARHeHHA, TMPHHALTEHALIME OTPeIKY E;?:n: i

OCHOBAaHMU  YETHIpeXyroibHOH mnupamuasl SABCD  nexur
npssmoyroibHUK ABCD co ctoponamu AB = 8 m BC = 6. J[nunbI
6okoBBIX pébep mupamuasl SA = V21 , SB = /85, SD = /57

a) Jlokaxxure, 4T0 SA — BBICOTA MUPAMU/IBI.

0) Haiimure yron mexay npsimeivu SC u BD.

5 6

Pemmite Hepasenetso 1 + -+ =0

logsz —3  logiz — log, (6426) + 12 —

B wrone miranupyeTcs B3sATh KpeauT B OaHKE Ha cymMmMy 28 MITH. pyOJieit

Ha HEKOTOPBIN CPOK (LIEJIOE YUCIIO JIET). Y CIIOBUS €70 BO3BpATa TAKOBBI:
- KaXJIbIil SHBaph JOJIT Bo3pacTaeT Ha 25% 1o CPaBHEHUIO C KOHILIOM
IIPEABIAYILIEro roja;
- ¢ (eBpasis 0 UIOHBb KaX/10T0 rojja HE0OXOAMMO BBIIUIATUTH YacTO
J10JITa;
- B HMI0JI€ KaXJI0TO TO/a JIOJIT JI0JKEH OBITh Ha OJTHO U Ty K€ CyMMY
MEHBIIIE J0JIra Ha UI0JIb IPEIBIAYIIETO TOa.
Uemy Oyne paBHa o0Imias cyMMa BBIIUIAT MOCHE TOJHOTO MOTalIeHUs
KpeauTa, eClii HauOOJIBIINI TOJOBOM TIIATEXK COCTABUT 9 MITH. pyOieit?

17 | B 1peyromsunxe ABC Bee croponsi pasmiarst. [Ipsvas, comepsxamtas ercoty BH tpeyromssirka

ABC, BTOpH1HO TI€peceKaeT OIMICAHHYI0 OKOIO 3TOr0 TPEYTOIBHIKA OKpYRHOCTE B Touke K. OTpezok
BN — nmametp 3Tl OKpyAHOCTH.

a) Jlokaxure, uto AC 1 KN mapasniensHel.
6) Haiimnre pacctosnue ot Toukn N jo npaMoit AC, ecin pamyc ONMCaHHOI 0KOIO TPEYTOIBHHKA
ABC oxpyxHOCTH paBeH 6v/6, 2BAC = 30°, LABC = 105°.

Haiimite Bece 3HaYeHnd a, IIpH KaAI0M II3 KOTOPBIX YPABHCHIEC

Vx2—a2=.{3x2-=Ba+1x+a
HMeeT POBHO OJIITH KOpeHb Ha oTpeske [0; 1].

TpeHVpoBOYHbI BapuaHT N2 3

Ha nocke nanmcano Gonee 40, Ho MeHee 48 uensix uncen. CpenHee
apru(METHIECKOE ITUX YUCEIT paBHO —3, cpesiHee apu(hMETHIECKOE BCEX
MOJIOKUTENBHBIX M3 HUX paBHO 4, a cpeaHee apupMETHUECKOE BCEX

OTPHUIATEIHLHBIX u3 HUX paBHO -8.
a) CkoIbKO yucel HAIMCaHO Ha nocke?
06) Kakux wuncen HammcaHo OOJbIIE: TIOJOKHUTEIbHBIX WA
OTPHUIATEIHHBIX ?

B) Kakoe HanbompIee KOIM4eCcTBO MOTOKATETBHBIX YACET MOKET OBITH
cpeau Hux?

IIposepome, umobbl Ka)ycovlii omeem 0Obll 3ANUCAH PAOOM C HOMEPOM
COOmEemMCcmayou|ez0 3a0aHus.
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