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Enunbliii rocynapcrsennbii 3x3aMed 1o MATEMATHKE
TpenupoBo4yHbli BapuaHT Ne 152

IIponabHBIN YPOBEHb
HWHCTPpYKIHS M0 BHINOJTHEHHIO Pad0ThI

DK3aMeHaIoHHas paboTa COCTONT M3 JBYX 9YacTell, BKIIOYAronx B ceds 18
sagaHmi. Yacte 1 comepsknT 11 3amaHmil ¢ KpaTKHIM OTBeTOM 0a3oBoro o
TIOBHIIIIEHHOT'O YPOBHEM CI0XKHOCTI. YacTh 2 coJepKuUT 7 3aJaHHII ¢ Pa3BEPHYTHIM
OTBETOM IIOBEIIIICHHOTO 1 BEICOKOT'O YPOBHEII CIIOKHOCTIL.

Ha BBIIIOTHEHIIE 3K3aMEHAIIOHHOI paboThI TI0 MaTeMaTHKe OTBOAMTCS 3 Jaca
55 MuHYT (235 MHHYT).

OTBeTHI K 3amaHiaM 1—11 3amiIchBarOTCA 10 IPHBEIEHHOMY HIDKE 00pasiy B
BHJe IIeJIOT0 HICTa NI KOHEYHON JecATHIHON ApoOH. Yicna 3almmmTe B IO
OTBETOB B TEKCTe pabOTHI, a 3aTeM IMepeHeCHTe X B O1aHK oTBeTOB Ne 1.

-0.,8

IIpn BRIIOMHEHNH 3afgaHmil 12—18 TpeOyercd 3ammcaTh IIOTHOE peIIeHHE I
OTBeT B O1aHKe 0TBETOB No 2.

Bcee 6mankn EI'D 3amofHAIOTCA SPKIMI UEPHBIMH depHIUIaMIL JomycKaeTcs
HCIIOJIF30BAaHNE TEIEBOI IUTH KAIUUIIPHOI PYIKIL.

IIpu BBIIOTHEHHH 3aJaHINI MOXHO IIONIB30BAaThCS YEPHOBHKOM. 3ANMCH B
YepHOBHKe, A TAK:Ke B TeKCTe KOHTPOJIBHBIX H3MepPHTEJILHBIX MATEPHAJIOB He
YUYHTBIBAKOTCS IPH OlleHHBAHHH PAOOTLI.

Bannel, monydeHHble Bamm 3a BBRIIONHEHHBIE 3aJaHIS, CYMMIPYIOTCH.
IlocTapailTech BBIIOJHHTh KaK MOKHO OolbIme 3amaHIii n HabpaTh HanOombIee
KOJIYeCTBO Oalios.

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

KEJTAEM YCIIEXA!
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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 cOOTBeTCTBYHOIIEro 3aJaHHs,
HAYHHASA ¢ NepBoif KiIeToukH. Kamkayw mudpy, 3HAK «MHHYC» H 3a0ATYIO
NHIIATe B 0TAeIbHOH KieTouKke. EqHHAIIBI H3MepeHHS MHCATh He HYKHO.

2
1. Pemmire ypaBHeHnNE x*+1= (x + 1) !

2. Hayunas koH¢epeHmus mposomurcas B 4 jHA. Bceero

sartannpoBado 50 moximagoB — mepBble aBa aHA mo 11 mokmanos,
OCTaJIbHBIE pacHpe/ieNieHbl IOPOBHY MEKIY TPETbUM H UYETBEPTBIM
nusMu. Ilopsaok J10K7TaoB ompenenserca xkepeObéBkoil. Kakosa

BEpOATHOCTh,  YTO  JIOKIax  mpodeccopa M. OKaKeTcs
3aIlIaHHPOBAHHBIM Ha TOCIIEIHUI JIeHb KOH(pepeHITHn?

3. B tpeyronsunke ABC ussectno, uto AC = BC, Bwicora AH
pasHa 4, AB = 4\/§ . Haiinure tg BAC.

-5
sin’16 +cos*196

4. Haiinure 3HaYeHNe BbIPaKEHH

5. Haiigure I1UIOmANs MOBEPXHOCTH {

MHOTOTPaHHUKA, H300paKeHHOT O Ha
pPUCYHKe (Bce JIBYTpaHHbIE YIIIbI IPSMBIE).
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6. Ha pucynke wuszobpaxén rpadux
y= f'(x) MIPOU3BOJHON (PYHKITHH f(x) u o
BoceMb  TOWeK Ha  ocum  aOcrmcc: . .
X, Xy, Xy,ees Xy . B CKONBKHX W3 STHX TOWek | | / .

byaxuus f (L) yObIBaeT?

7. Peittuar R uHTepHeT-MarasuHa BBMHUCISETCS IO (OpMyIIe

r.—r 0,02K
R=r, —-">"—>%, 1tme m=————, L  — CpelHsis OIEeHKa
(K +1) I 10,1

MaraspmHa  IIOKYIIATCIIAMH, F.

"« — OIEeHKa MarasuHa, JaHHasd

skcrepramu, K — 4mciio mokymaTeleil, oleHIBIIIX Marasus. Haiiaure
PEHTHHT MHTEPHET-MarasuHa, eclIH 9HCIIO MOKyIaTeleil, OIEeHHBIIIX
Marasud, paBHO 24, ux cpenuas omedka paBHa 0,86, a omuenka
sxcreproB paBHa 0,11.

8. BenocumemicT Belexal ¢ IOCTOSHHOI CKOPOCTBIO U3 ropoxa A
B ropox B, paccrosmame wmexny KotopeiMu paBHo 98 kM. Ha
CIEeYIONIUIl JIeHh OH OTIIPABUIICS OOpaTHO CO CKOPOCTBIO Ha / KM/
Oomnbire mpexHeil. IIo mopore oH cielal OCTaHOBKY Ha / dacoB. B
pe3yIbTaTe OH 3aTpaTWiI Ha OOPaTHBII IIYTh CTOJBKO K€ BPEMEHH,
CKOJIbKO Ha IyTh u3 A B B. Haiinure CKOpPOCTh BEIOCHIIEINCTa Ha
oytu u3 A B B. O1Ber naiite B kM/4.

9. Ha pucyHke H3006paxéH 7y
rpadux GbyHKITHI I
f(l) =b+log,x.  Haiigure

£(27).

)

10. IIpu mojgospeHHn Ha HaIMYHe HEKOTOPOIO 3a00JIeBaHIL
mamueHTa  ormpaBiasior Ha  III[P-tect. Ecmm  3aboieBaHue

JeNCTBUTENBHO €CTh, TO TeCT MOATBepKaaeT ero B 86% ciuydaes. Eciu
3a0o/leBaHNS HeT, TO TeCT BBIABISAET OTCYTCTBHE 3a00JIeBaHHS B
cpenteM B 94 % ciydaeB. I13BeCTHO, 9TO B CPEIHEM TECT OKA3hIBAETCA
monoxurelbupiM ¥ 10% manueHToB, HalpaBIeHHBIX Ha TECTHPOBAHIE.

IIpu obcireoBaHNN HEKOTOPOTO MallHeHTa Bpad HallpaBIII €ro Ha

TIITP-TecT, KOTOpBI 0Ka3ajics MMOJMOKUTEIbHBIM. KakoBa BepOSATHOCTh
TOTO, UTO MAIHEHT JeliCTBUTEIHHO NMeeT 3T0 3aboeBaHme?

11. Haiinure TOYKY

y=1,5x*-27x+54lnx + 4

MaKCHMyMa G yHKITHI

He 3abyoeme nepenecmu 6éce oméemst 6 01aHK omeéeemoé Ne 1 6
cooOmeemcmeuu ¢ UHCHPYKYUell NO 6bINOTHEHUI0 Padomsl.
IIpoeepvime, umoosl Kaxcowlli omeem Obl1 3ANUCAH 6 CHPOKe C
HOMEPOM COOMEENICINEYIOU|e20 3A0AHUA.
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Yacth 2

Jns 3amiicu pemieHHil H OTBeTOB Ha 3ajaHus 12-18 mcmons3yiite BJIAHK
OTBETOB Ne2. 3ammimuTe cHadaaa HoMep BBIIIOTHAeMOro 3ajaHus (12, 13
H T.JA.), a 3aTeM IIOTHOe OOOCHOBaHHOe pellleHHe U OTBeT. OTBeTHI
3alHCHIBaiiTe YETKO U pa30opuHBo.

12. a) Pemmte ypaBHeHHe

3—x 2+x
+3 =4
2+ x 3—x
0) Haiiure Bce KOPHH 3TOTO ypaBHEHHS, IPHHAIIEKAIINe
4 2
IPOMEKYTKY | ——; —
33

13. TIIpamoyromsrnk ABCD sBngerca oceBbIM CEUEHHEM
muwmaapa (AB u CD - o6pasyrommue). Juamerpst AD u KM
nepecekaroTcs B Touke O mox mpsameM yriiom u DO = CD.

a) JIoKkaKuTe, 9TO IUIOMIAIb TOBEPXHOCTH IIUTHHAPA OTHOCHTCS K
TLIOIIA M OIIHCAHHOM OKOJIO 3TOT0 MITHHApa chepbl Kak 4 : 5.

0) Haiigure miomaae CedeHIs MIIHMHAPA, MPOXOJAIIETO depe3

toukn K, M u B, ecmu AB =8.

14. Pemure HepaBeHCTBO:

(4x—-T):log ., (3x—5)=0.

—4x+5
15. B moie ITAHUPYETCA B3ATh KPEIUT B OaHke Ha CYMMY 4,5

MIIH py6ﬂeﬁ Ha CpOK 9 ner. Ycnosus ero BO3BpaTa TaKOBEI:

¢ KayKablil AHBApPE JOJII BO3pacTacT Ha r % 10 CPpaBHCHHIO C KOHIIOM

IIPEOBIAYIIETO I'oaa,

*C q)eBpaJIH 110 HIOHb KaKJIOTO rojia HeOOXOJUMO BBIIUIATHTHh YacTh

Joira,

* B HIOJIC KaXKJOI'0 roJa JoJII' JOIXKCH OBITH Ha OJIHY H TY KC CYMMY

MECHBIIIC T0JIra Ha HIOJb IIPEABIAYIIET O roaa.

Haiinure r, eciam H3BECTHO, YTO HAMOOJBIINII TOMOBOI IIIATEK
10 KpemuTy cocTaBHT He Oomee 1,4 i pyOueil, a HAUMEHBIIIIT—He
menee 0,6 mH pyoeii.

16. CropoHs! TpeyroabHIKa OTHOCATCS Kak 2 @ 3 & 3.

a) Jlokaxure, 4TO TOYKH KacaHUs BIIMCAaHHOI M BHEBIMCAHHOM
OKPYKHOCTEIl TpeyroJbHHKA JENIAT e€ro OONBIIYI CTOPOHY Ha TPH
PaBHBIX OTpE3Ka.

0) Haiijute oTHOIIIEHNE PayCcOB STHX OKPYKHOCTEIl.

17. Haiiure Bee 3Ha4eHNs IapaMeTpa d, IpH KaxkIoM U3 KOTOPBIX
CHCTEeMa HEPaBEHCTB

(a-1)x*+2ax+a+4<0,
ax2+2(a+l]x+a+120

HMECT CANHCTBCHHOC PCIICHHC.

18. Ha gpocke Obuto Hammcano 20 HaTypalbHBIX 4HCel (He
00s13aTeNIbHO PA3IMYHBIX), KaxkJI0€ M3 KOTOPBIX He mpeBocxomuT 40.
BMecTo HEKOTOPBIX U3 umcel (BO3MOKHO, OJTHOTO) Ha JIOCKe HalHCcall
qucia, MEHbBIINE MepBOHAYAIbHBIX Ha eIuHHIly. YHcia, KOTOpbIe

IIOCIIC 5TOI'0 OKa3aJIUCh paBHbIMH 0, C JOCKH CTépJIII.

a) Morio M oKa3aTbCs TaK, 4TO CpEaHEC apII(i)MeTIIIIeCKOB qHCell
Ha JOCKE y'Be}IIItIIUIOCb?

0) Cpennee apudmeTnueckoe MepBOHAYATPHO HAMHCAHHBIX THCE
paBHsuToch 27. Morio i cpejHee apuMeTHUECKOe OCTaBIIUXCS Ha
JOCKe THCeN 0Ka3aThCsA paBHBIM 347

B) Cpennee apupMeTHUECKOE NEPBOHAYATPHO HAMUCAHHBIX UHCEN

PaBHAIIOCH 21 Haiigure HanOoJIbIIlee BO3MOKHOE 3HAUEHHE CpE€OHET O
apH(i)MeTII‘IeCKOFO YHCEII, KOTOPBIC OCTAJINCh Ha JOCKE.
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OTBETHI K TPEHHPOBOYHOMY BAPHAHTY 152
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