EOovHbIN rocygapcTBeHHbI 3k3ameH, 2019 r. MaTtemaTunKa, 11 Knacc

EpMHDbIN rocyaapcTBeHHbIN 3K3ameH no MATEMATUKE
TpeHnpoBoUHbIN BapuaHT Ne 268

MpodunbHbI ypoBeHb
MHCTPYKLMA NO BbINOAHEHUIO PaboTbl

JK3ameHaumoHHas paboTa cOCTOMT M3 ABYX 4acTel, BKAuYawowmx B ceba 19
3a4aHuin. Yactb 1 coaepxuTt 8 3agaHnii 6a30BOro YPOBHA CAOXKHOCTU C KPAaTKUM OTBETOM.
Yactb 2 copepKuT 4 334aHNA MOBLIWEHHOrO YPOBHA C/I0XKHOCTU C KPaTKMM OTBETOM U 7
33/1aHMA NOBbILEHHOIO U BbICOKOIO YPOBHA C/IOKHOCTU C Pa3BEPHYTbIM OTBETOM.

Ha BbliNnosIHEHME 3K3aMeHaLMOHHON paboTbl MO MaTemaTuKe oTBOAMUTCA 3 Yaca 55
MWHYT (235 MUHYT).

OTBeTbl K 33gaHuam 1-12 3anucbiBalOTCA B BMAE LLENOTO0 YUC/A UM KOHEYHOW
AecATUYHON Apobu. Y1cna 3anuwinTe B NoiA OTBETOB B TEKCTE paboThbl, @ 3aTEM NepeHecuTe
B 61aHK oTBeTOB N2 1.

Omer _-0.8 0-0,8

Mpu BbINONHEHUW 3a8aHMI 13—19 TpebyeTcsa 3anucaTb NONHOE PELUEHME U OTBET B
6naHKke oTBeTOB N2 2.

Bce 6naHKkM EM3 3anonHAOTCA SAPKMMU YEPHbIMU 4YepHunamu. [onyckaetca
MCNONb30BaHME FrefieBOM, KanNnUANAPHOMN UK NEPbEBOM PyYeK.

MpW BbINONHEHWUM 33[3HUIN  MOXKHO MNONb30BATbCA YEPHOBMKOM. 3anucu B
YepHOBMKE HEe YUUTLIBAIOTCA NPU OLEeHMBaHUKN PaboTbl.

bannbl, nonyyeHHble Bamu 33  BbINO/SIHEHHble 3a4aHWA, CYMMMPYHOTCA.
MocTapaliTecb BbINONHUTL KaK MOMXHO 6osblie 3afaHW M HabpaTb Haubonbliee
Konn4ecTBo 6annos.

Yenaem ycnexa!
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Omeemom K 3a0aHuam 1-12 senaemcs yesoe 4ucs0 uau KoOHevYHas decamuvHas opobe.
3anuwume 4ucno 8 nose omeema 8 mekcme pabomel, 3amem nepeHecume e2o 8 b/IAHK
OTBETOB Nel cnpasa om Homepa coomeemcmayouje2o 3a0aHus, HaYUHas ¢ nepeoli
Knemouku. Kaxcdyro yudgpy, 3HaK « MUHYC» U 3anamyio nuwiume 6 omoesbHoli KnemoyKke
8 coomeemcmeuu c npueedéHHbIMU 8 ba1aHKe 0bpazyamu. EOUHUYbI U3MepeHUa nucams
He HYM(HO.

Yactb 1

1. Nokasanus cuétunka anekTposHeprumn 1 despana coctasnsanm 71 181 kBT - 4, a 1 mapTa -
71 326 KBT - 4. CKONIbKO HYKHO 3ana1aTUTb 3a 3/1eKTPO3Hepruto 3a ¢eepanb, ecnm 1 KBT -y
3/1eKTPO3Heprum ctouT 5 pybneii 20 Koneek? OTBeT Aaiite B pybasx.

OTserT:

2. Ha pycyHKe TOUKaMM NOKa3aHO CyTOUHOE KOIMYECTBO OCAAKOB, BbiNaAaBLunx 8 TOMCKE C
8 no 24 anapA 2005 roga. Mo ropu3oHTaIM YKA3bIBAOTCA YMCAA MecALa, NO BEPTUKANN —
KOZIMYECTBO OCAAKOB, BbIMABLIMX B COOTBETCTBYIOWMIA AE€Hb, B MUAAUMETpax. [Ans
HarnA4HOCTU TOYKU Ha PUCYHKE COeAMHEeHbl NMHMen. Onpeaennte No PUCYHKY, CKOJIbKO
[AHel BO BTOPOW NOJIOBUHE JAaHHOIO Nepuoza Bbinano meHee 1 Mm 0cazKos.
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OTserT:
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3. HallguTe nnowanb 4YeTblpexyrosibHWKa, M306paKeHHOro Ha -/\ i
o | -
KNnet4yaTomn bymare c pasamepom KaeTkm 1x1. / |
£ Y
\ |
///
.
A <

OTBerT:

4. Nepep, Hauanom Nepsoro Typa YemnimoHaTa no 6aAMUHTOHY YHaCTHUKOB Pa3buUBaloT Ha
UrpoBble Napbl CAy4aliHbiM 06pa3om € NOMOLLbIO Kpebua. Bcero B YemnuoHaTe yyacTesyeT
26 6agMUHTOHUCTOB, cpeam KoTopbix 10 cnoptcmeHoB u3 Poccun, B Tom uyucne PycnaH
Opnos. Harante BepOATHOCTb TOro, YTo B nNepBom Type PycnaH Opnos byaeT urpatb C
KaKnm-nmbo 6agMmnHTOHUCTOM M3 Poccun.

OTtBerT:

1
log,(2x+1)

5. Haitgure KopeHb ypaBHeHMs

OTBeT:

6. CropoHbl npamoyroabHuka AB=9 n BC =24. Touyka M
—cepegnHa ctopoHbl DA. Otpeskm AC u MB
nepecekatotca B Touke K. Hananute BK.

OTBeT: . A M
4 i

7 li y=Fix) Fat

. Ha pucyHke nsobpaxen rpapuk Y = F(X) [ rah ™~
OZlHOW M3 NepBOO6Pa3HbIX HEKOTOPOKN QYHKLUN A [
f(X), onpesenenHoit Ha uHTepsane (-6; 8). 5T\ IEA /
OnpesennTe KOMYECTBO Lenbx uncen X;, 4nA \\ 7 ] / B
kotopbix f (X;) nonomutensHo. [

OTBerT:
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8. OcHoBaHuem nnpamumabl CNYXKUT NPAMOYIrobHUK, OAHa 6oKoBas rpaHb

nepneHAMKYAApHA MNOCKOCTM OCHOBaHMA, a TpPU Apyrve GOKOBble FPAHW HAK/JOHEHbl K
NAOCKOCTM OCHOBAHMA NOJA, Yr/iomM 60°. BbicoTa nupamuapl pasHa 9. Haigute o6bEM
nupamuasbi.

OTserT:

YacTtb 2

9. HarauTe 3HauyeHuMe BbipaxKeHun 10g9 (10g3 {/5)

OTserT:

10. npw spaweHnn 6uaoHa ¢ BoAOI Ha BepéBKe B BEPTUKANbHOM MAOCKOCTM BOAA He

BbI/IMBAETCA U3 HEro, ec/iM cuia eé Aas/eHns Ha AHO 6MAoHa HeoTpuuaTesbHa BO BCeX

TOYKaX TpaekTopuu. B BepxHel TouyKe TPAEKTOpWUM CUNa AOABJAEHUA BOAbl HA [AHO
2

\'
MWHMMaNbHA M paBHa P = M T—g (H), roe m — macca BoAbl B K, V — CKOPOCTb
2
ABuKeHnAa 6ugoHa B m/c, L — anvHa BepeBKM B meTpax, g = 10 m/c” — ycKopeHue

cBoboaHoro nageHua. C KaKo MUHMMANbHOM CKOPOCTbIO V Hago Bpawatb 6GUAOH, YTOObI
BOAA He Bbl/IMBANACh U3 HETO, eCAN ANHA BepeBKM paBHa 48,4 cm? OTBeT aaitte B m/c.

OTserT:

11. [na KoHcepsuposaHua 10 Kkr 6aknaxkaH Heobxoammo 0,5 n cTtonosoro yKkcyca (10%-
pacTBOP YKCYCHOW KMUCAOTbl). Y XO3AMKM MMEeTCa YKcycHaa acceHuma (80%-i pacTtsBop
YKCYCHOM KMUCNOTbI). CKONbKO MUAIUANTPOB YKCYCHOWM 3CCEHLMM NMOHAA0bUTCA X03alKe ans
KoHcepBMpoBaHuA 20 Kr 6aknaxaH?

OTserT:

4> +4x+7

12. Haiiamte HanmeHbLUee 3HayeHne GyHKUUKN Y = BT —
4X° +4x+3

OTserT:
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He 3a6ydbme nepeHecmu ece omeemoi e 6naHk omeemoe Ne 1

Ana 3anucu peweHuli u omeemoe Ha 3adaHusa 13-19 ucnone3yiime b/IAHK OTBETOB No2.
3anuwume cHa4yana Homep 8binoaHAemMo20 3a0arHusa (13, 14 u m.d.), a 3amem nonaHoe
obocHosaHHOe peweHue u omeem. Omeemel 3anucsbieaiime Yémko u pazbopyuso.

. X . 3X
13. a) PewuTe ypaBHeHue logsin(_x) Sln5+sm? =1

6) YKaxuTe KOPHM 3TOr0 YPaBHEHWA, MPUHA/IEXKALUME OTPE3KY [— 27[;272’]

14. B npaBunbHOM ueTbipexyronbHo nupammge SABCD ¢ BepwuHoi S anuHa
nepneHAnKynAapa, onyweHHoro n3 ocHosaHuA H BbicoTbl nupammabl SH Ha rpaHb SDC pasHa

\/g , @ Yron HakaoHa 6okoBoro pebpa SB K N0CKOCTM OCHOBAHMA paBeH 60°.

A) HaliguTe pagmyc chepsbl, onvcaHHOW okono nupamuasl SABCD

Bb) Yepes cepeauHy BbicOTbl SH nupamugbl nNpoBeAeHa MNIOCKOCTb, MNapaniesnbHas
ocHoBaHuto ABCD. HanguTe oTHOLWEHME NNOLWAAN CEYEHNA OMMCAHHOTO OKOJIO NMUPaMUbI
Wwapa K NNoLWaAm CEYEHNA NMMPaMUAbI 3TON NJOCKOCTbIO.

15. Pewwure HepasencTso log. ,. . (5 —9x —2x* ) <log, , (1 - ZX)

16. Otpesok KB sensetca 6uccektpucoii tpeyronsHnka KLM . OkpysHocts pagmnyca 5
npoxoaut uepes sepwmHy K, kacaetca croponsl LM B Touke B 1 nepecekaer cropony

KL 8Touke A.W3sectHo,uto ML = 9\/5, KA:LB=5:6

A) Haiigute yron K tpeyronsbhnka KLM
B) Haiigute nnowaab TpeyronsHuka KLM
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17. Manoe npeanpuaTve BbinycKaeT M3penna ABYX TWMOB. [I1A W3rOTOBAEHWA M34ENWA
nepsoro tmna Tpebyetca 9 yacos paboTbl ctaHKka A u 11 uyacoB pabotbl cTaHka b. [na
M3roToB/NIEHWNA U3L4eNnsa BTOPOro Tmna Tpebyetca 13 yacos paboTbl cTaHKa A 1 3 yaca paboTbl
CcTaHKa b (cTaHKM MmoryT paboTtatb B /06ON nocnesoBaTenbHocTH). Mo TeXHUYECKUM
NpUYNHAM CTaHOK A MoxKeT paboTaTb He 6osiee 130 yacoB B mecsl, a CTaHOK b—He 6onee 88
yacoB B mecal. Kaxpoe msgenve nepsBoro tvna NpuHOCUMT npeanpuatmio 22 000 4. e.
npubbian, a Kaxgoe usgenve stoporo Tina—26 000 4. e. npmbbiin. Haigute HanbobLyto
BO3MOMHYIO €XeMecAYHylo nNpubblib NpeanpuaTMa M OnNpeaennTe, CKOIbKO U3aenvi
MepBOro TMMNa W CKOJIbKO M34eNnii BTOPOro TUMa cieayeT BbiMyCKaTb A/1A MOAYYEHUA 3TOW
npubbIn.

18. HaﬁAMTe BCe 3Ha4YeHnA napameTpa a , MPU KaXX40M U3 KOTOPbIX CUCTEMA
X’ —(a+3)x* +(Ba+2)x-2a=0
X’ —(a+3)x* +3ax<0

nmeet eguHCTBEHHOE pelleHne

19. Yucna 1,2,3,4,5,6,7,8,9, 16 npon3BO/IbHO 4ENAT HA TPM HENYCTbIE rpynnbl. 3aTem
BbIYMCNAIOT 3HAYEHNE cpeaHero apnuPpmeTMYecKoro Yncen B Kaxaon us rpynn (ansa rpynnbl
M3 eAUHCTBEHHOrO YMCAa cpeaHee apudMeTMYecKkoe paBHO 3TOMY YUCY).

a) MoryT M NoAyYMTbCA OAMHAKOBbBIMW ABa W3 3TUX TPEX 3HaAYeHUN cpegHuX
apndMeTUYeCKUX B rpynnax U3 pasHoro Koamyectsa uncen?

6) MoryT 1 NoNyYNTbCA OAMHAKOBbLIMM BCE TPW 3HAYEHUA CPeaHUX apudMmeTUYecKmx?

B) HalianTe MMHMMAIbHOE BO3MOXKHOE 3HAYEHNE MAaKCMMAa/IbHOTO M3 NOoy4aeMbiX CPeaHNX
apudmeTUYECKuXx.
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