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Enunbliii rocynapcrsennbii 3x3aMed 1o MATEMATHKE
TpenupoBouHbiil BapuaHT Ne 146

IIponabHbIA YPOBEHb
HHCTPpYKIHS M0 BHINOJTHEHHIO Pad0ThI

DK3aMeHaIoHHas paboTa COCTONT M3 JBYX 9JacTell, BKIIOYAaronx B ceds 18
sagaHmi. Yacte 1 comepsknT 11 3amaHmil ¢ KpaTKHIM OTBeTOM 0a3oBOro o
TIOBBIIIIEHHOT'O YPOBHEM CI0KHOCTI. YacTh 2 coJepKHUT 7 3aJlaHHII ¢ Pa3BEPHYTHIM
OTBETOM IIOBEIIIICHHOTO 1 BEICOKOT'O YPOBHEII CIIOKHOCTIL.

Ha BBImIOTHEHIIE 3K3aMEHAINOHHOI paboTHI TI0 MaTeMaTHKe OTBOAMTCS 3 Jaca
55 MHHYT (235 MHHYT).

OTBeTHI K 3amaHiaM 1—11 3amiIchBalOTCA 10 IPHBEIEHHOMY HIDKE 00pasiy B
BHJe IIeJOT0 HICIa NI KOHEYHON JecATHIHON ApoOH. Yicna 3aIimimTe B ITOJISL
OTBETOB B TEKCTe pabOTHI, a 3aTeM IepeHeCHTe X B OI1aHK oTBeTOB Ne 1.

Orraer; —03 . _0 » 8

IIpn BRIIOMHEHNMH 3afgaHmil 12—18 TpeOyercd 3ammcaTh IOTHOE peIICHHE I
OTBeT B O1aHKe 0TBETOB No 2.

Bcee 6mankn EI'D 3amoiHAIOTCA SPKHIMI UEPHBIMH depHIUIaMIL JomycKaeTcs
HCIIONIF30BAaHNE TENIEBOI IUTH KaIUUIIPHOI PYIKIL.

IIpu BBEIIONTHEHHH 3aJaHIIT MOXHO IIONB30BAaThCS YEPHOBHKOM. 3ANHMCH B
YepHOBHKe, A TAK:Ke B TeKCTe KOHTPOJIBHBIX H3MepPHTEJIBHBIX MATEPHAJIOB He
YYHTHIBAKOTCS IIPH OIleHHBAHHH PADOTHI.

Bannel, monydeHHble Bamu 3a BBRIIONHEHHBIE 3aJaHIS, CYMMIPYIOTCH.
IlocTapailTech BBIIOJHHTh KaK MOKHO Oolblne 3amaHIil n HabpaTh HanbombIee
KOJIHYeCTBO Oalios.

ITocne 3aBepmieHns paboTBHI MPOBEpPhTE, YTOOBI OTBET HA KayKJO€ 3aJaHIE B
Omankax oTBeToB Ne 1 1 Ne 2 OBLI 3aImIcaH IO/ IPaBIUIEHBEIM HOMEPOM.

KEJTAEM YCIIEXA!
CleaBO‘IH]:Ie MaTepHaJbl
sin*a +cos’a=1
sin2o = 2sin o.cos ot
cos 20 =cos” oL —sin” a
sin(o + ) =sinocosp +cosasin B

cos (o + ) =cosa.cosP—sinosin B

Yactp 1

OTtBeToM K 3agaHusM 1-11 sBsercd mejoe YHCI0 HIH KOHeYHAS JecATHYHAS
Apodb. 3aNMIIATe YHCI0 B MoJe 0TBeTa B TeKcTe padoThl, 3aTeM MepeHeCHTe
ero B BJIAHK OTBETOB Nel cnpaBa oT HoMepa cOOTBeTCTBYIOIIEro 3aJaHHs,
HAYHHAS ¢ NepBoif KIeToukH. Kamxayw mudpy, 3HAK «MHHYC» H 3a0ATYIO
NHIIATe B 0TAe/IbHOH KieTouke. EJHHAIIBI H3MepeHHS MHCATh He HYKHO.

1. Pemmire ypaBHeHnNE (x — l)2 = (x - 6)2.

2. B yemmuoHaTe Mupa y4acTBYIOT 16 komamn. C MOMOIIBIO
AKpeOHs X HYKHO pa3/IelNTh Ha YeThIpe TPYIIIBI 10 YeThIpe KOMAaH bl
B KaXJ10il. B dmiuke BIiepeMeIIKy jeKaT KapTOUYKH ¢ HOMepaMH TPYIIIL:
1,1,1,1,2,2,2,2,3,3,3,3,4,4,4, 4. Kanuransl KOMaHJ TAHYT I10
onHOIl KapTouke. KakoBa BepoSTHOCTh TOrO, 4To KoMaHJa Poccun
OKa;KeTCS BO BTOPOII IpyIiie?

3. JluaroHau 4eThIPeXyrobHIKa PaBHBI

4 u 5. Haiigure MEePUMETP >
YeTBIPEXYTOIbHIKA, BEPIIMHAMH KOTOPOTO
SBIAIOTCS  CEpeJNHBl  CTOPOH  JIAHHOTO
4eTBIPEXyroIbHUKA.

A

4. Haiiyiite 3Ha9€HIE BBIPAKEHIIS p(x - 7) +p (1 = x) , €CIH

p(x)=2x+1

5. Haiinure IwIom@aab OOKOBOIT : '
IMOBEPXHOCTH IIPaBIIBHOI  IIECTHYTOIBHOM =S
MIPH3MBI, OIHMCAHHOI OKOJIO ITIIHHJpA, pajinyc :

OCHOBaHHS KOTOpPOTO paBeH \/5 , a BBHICOTa
paBHa 2.
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6. Ha pucynke uzoOpaxeH rpaduk
y=uf '(x) — TPOW3BOTHON (DYHKITHH
f (x), OTIpeJIeICHHO Ha HHTepBaje

(—1;10). B Kakoil TOuKe OTpe3Ka [5; 9]

f (X ) IIPHHUMAET HalMCHBIIICC

3HadyeHue?

7. MOTOIUKINCT, IBIKYIMICS II0 TOPOXY CO CKOPOCTBIO
v, =357 km/4, BBIE3KaeT M3 HETO M cpa3y IIOCIe Bble3a HAaYMHAET

2
PasrOHATHCSA ¢ IOCTOSHHBIM ycKopeHneM d =12 km/4°. PaccTosHie oT

MOTOIMUKIINCTAa A0 Iopojia, H3MEPACMOE B KHIIOMECTPAX, OIIPCACIACTCA
2

a
BBIpGKEHHEM S = V! +7. Ompenenure HauOoJblllee BpeMs, B

TE€UeHHe KOTOPOTO MOTOIIMKIHCT OyIeT HaxXxoJUTbCsI B 30HE
(YHKITHOHUPOBAHUSA COTOBOI CBSI3M, €CIH OIEpaTop TapaHTUPYET

IIOKPBITHE Ha pPacCTOAHHH HE dalIc€ 4YEM B 30 kM ot roponaa. OTtBeT
BbIPa3sUTE B MUHYTax.

8. Ilepeeie 190 kM aBTOMOOMWIB exan co ckopocTbio S0 km/d,
creayroniie 180 kM — co ckopocthio 90 km/4, a 3atem 170 kM — co

ckopocthto 100 xm/u. Haiinute CpeHIOI CKOPOCTh aBTOMOOWIS Ha
MPOTSLKEHUH BCero IMyTH. OTBET JaiiTe B KM/4.

9. Ha pucyake u300paKeHbI

rpapukn  GyHKmmii  f (x) = £ n
i

g(x)=ax+b,

KOTOpPLBIC e

mepecekarorcs B Toukax A u B.

Haitnure abermccy Touku B.

10. UrpameHy:o KOCThb OpOCHIM OJMH MM HECKOJIBKO pas.
Okasagoch, YTO CyMMa BCeX BHINABIINX O4YKOB paBHa 4. KakoBa
BEPOATHOCTH TOTO, UTO OB cieaH OJiH Opocok? OTBET OKPYIIIUTE JI0
COTBIX.

G yHKITHI

11. Haitnure TOYKY MHHHMYyMa

S T
y= (0, 5— x) COS X +SINX IpHHAIIEKAIIYIO IPOMEXYTKY | O; 5

He 3a6yoeme nepenecmu 6éce omeéemst 6 01aHK omeéeemos Ne 1 6
coomeemcmeuu ¢ UHCHMPYKYUell NO 6bINOTHEHUI0 pabomsl.
IIpoeepvme, umoosl Kaxcowlli omeéem Obl1 3ANUCAH 6 CHPOKe C
HOMEPOM COOMGENICINEYION|e20 3A0AHUA.
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Yacth 2

Jlns 3amicu pemieHHil H OTBeTOB Ha 3ajaHus 12-18 mcmons3yiite BJIAHK
OTBETOB Ne2. 3ammimiTe cHadaaa HoMep BBIIIOTHAeMOro 3ajaHus (12, 13
H T.JA.), a 3aTeM IIOTHOe OOOCHOBaHHOe pellleHHe U OTBeT. OTBeTHI
3alMCHIBaiiTe YETKO U pa30opyuHBo.

12. a) Pemmte ypaBHeHHe
. T
sin2x + 2cos x—E :\/gcostr\/ST

0) Haiinute Bce KOpPHH 3TOTO YpaBHEHHS, IpHHAJICKAITHE

3n

IIPOMEXYTKY | —3T;— 3

13. B ocHoBaHuH IpaBWIBHON TpeyronsHoil mupamuasl ABCD
nexur tpeyromsHuk ABC co cropoHoii, paBHoii 0. bokoBoe pe6po
mupaMuael paBHo 5. Ha pebpe AD ortmeueHa Touka I Tak, 9TO
AT :TD =2 : 1. Yepes touky I mapamaensro upsmeiM AC u BD
IIPOBEJIEHA IUTOCKOCTb.

a) I[OKEDKHTG, YTO CCYCHHEC ITHPaMHIbI y1<a3aHHof1 INIOCKOCTBIO
ABIACTCA IIPAMOYI'OJIBHHKOM.

0) Haitaure miomanp cedeHus.

14. Pemure HepaBeHCTBO:

22.1'—.1'_—l+ — S2

15. TIétp B3s1 Kpeaut B GaHKe Ha cpok 12 Mecses. ITo gorosopy
IIéTp nmoimkeH BepHYTh KPEIUT €KEMECSYHBIMH IUIaTe:KaMu. B KoHIe
KaKJIOTO MecsIla K ocTaBIIeiica cymme jgonara jgodasiserca r% dToi
CYMMBI, H CBOUM €K€MeCSYHbIM IUTaTexkoM II€Tp moramraer 3TH
nobaBiieHHbIE TIPOIEHThl U YMEHBIIAET CyMMY IHojira. EixeMmecsduHble
IJIaTeXU MOAOMPAIOTCs TaK, YTOOBI TOAT YMEHBIIAJICS Ha OJHY U TY e

BEIMYNHY Kak/Iblil Mecs1l. 1I3BeCTHO, 94TO 00IIas cyMMa, BhIILIaueHHAs
ITetpom OaHKy 3a Bech CpPOK KpeIUTOBaHHA, oKa3amach Ha 13%
Ooblle, 4eM cyMMa, B3sTast UM B Kpeaut. Haiinure .

16. Tpamenusa ¢ ocHoBauusmMu 1 u 3 TakoBa, YTO B Heé MOKHO
BITHCATh OKPY/KHOCTh H OKOJIO Heé MOKHO OITHCATh OKPYKHOCTD.

a) Jlokazure, 9TO IEHTP OIMICAHHOI OKOJIO TPAIEIH OKPY/KHOCTH
PacIioyIo;KeH BHYTPH TpamelHH.

0) Haitaute miommaab Kpyra, OIIMCAHHOTO OKOJIO TParelii.

17. Haiiure Bee 3Ha4eHns apaMeTpa d, IpH KaxkIoM U3 KOTOPBIX
ypaBHEHHE
5

——=3|=ax+a-2
x+1

Ha TIPOMEKYTKE (— 1 CD) nMeeT 00JIbIIe IBYX KOPHEH.

18. Bospacratomas KoHeuHas apHpMeTHYeCKas IPOrPECcCHs
COCTOUT M3 Pa3IUYHBIX IEIBIX HEOTPUIIATEIbHBIX HHceld. MaTreMaTHk
BBIUHCIIUI  Pa3sHOCTh MEXKAY KBaJpaTOM CYMMBl BCeX WICHOB
MPOTPEecCHl U CYMMOIl HX KBaJpaToB. 3aTeM MaTeMaTHK I00aBII K
3TOM MPOTrPECcCHH CIEAYIONMil €€ WieH U CHOBA BBIUMCIINII TAKYIO Ke
Pa3HOCTb.

a) IIpuBenuTe mpHMep TakKoil MPOTPECCHU, €CIH BO BTOPOIl pas3
pa3HOCTh OKa3arach Ha 48 Oolbllle, UeM B IEPBEII pas.

6) Bo BTOpOIi pa3 pasHocTh OKasadack Ha 1440 Goiblre, ueM B
MEPBHIiT pa3. Moria JIi mpoTpeccis CHavana CoOCTOATh u3 12 wieHoB?
B) Bo BTOpoii pa3 pasHocTh okaszanack Ha 1440 Gombire, dem B

nepBblil pa3. Kakoe Haubonbpliee KOIHMYECTBO WIEHOB MOTIIO OBITH B
MpOTrpeccHu cHavdaa?
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OTBETHI K TPEHHPOBOYHOMY BAPHAHTY 146
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