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EAUHbIN rocypaapcTBeHHbI a3K3ameH no MATEMATUKE
TpeHnpoBoUHbIN BapuaHT Ne 443

NpodunbHbIN ypoBEHDb
MHCTPYKLUMA NO BbINONAHEHUIO paboTbl

JK3ameHaumoHHasa paboTa cocTouT M3 ABYX 4acTel, BKAOYawowWwmx B ceba 19
3apaHuin. Yactb 1 copepKuT 12 3ag4aHWM ¢ KPaTKMM oTBETOM 6a30BOro W MOBbLILEHHOMO
YPOBHEW CNOXKHOCTU. YacTb 2 coaepKUT 7 3aaHUIN ¢ pa3BEPHYTbIM OTBETOM MOBbLILIEHHOTO
M BbICOKOTO YPOBHEW CNOXKHOCTH.

Ha BbINO/IHEHME 3K3aMeHALMOHHOM pPaboTbl N0 MaTeMaTuKe oTBoAMTCA 3 Yaca 55
MUHYT (235 MUHYT).

OTBeTbl K 3agaHnAM 1-12 3anucbiBatOTCA NO NPUBEAEHHOMY HUXKe 06pa3uy B BUAe
L1010 Ynca NN KOHEYHOM AecATUYHON Apobu. Yncna 3anuwmnTe B N0 OTBETOB B TEKCTE
paboTbl, a 3aTem nepeHecuTe B 61aHK oTBeToB No 1.

Orpey: _~0.8 0-0,8

Mpw BbINONHEHUW 3a4aHMI 13—-19 TpebyeTcsa 3anuncaTb NOJHOE PELUEHME U OTBET B
6naHKke oTBeTOB N2 2.

Bce 6naHKkM ElD 3anonHAOTCA APKMUMU YEPHBIMKM YepHunamu. [Jonyckaertcs
MCNO/Ib30BAHUE reNIEBOM UM KAaNUANAPHOMN PYYKU.

Mpu BbINONHEHUM 33[3HUIA  MOXKHO MNONL30BATbCA 4YEPHOBMKOM. 3anucu B
YEepHOBWKE, A TaKXKe B TEKCTE KOHTPO/IbHbIX U3MEPUTE/IbHbIX MAaTEPUANIOB HE YYUTbIBAIOTCA
npw oueHMBaHUM PaboTbl.

bannbl, nonyyeHHble Bamu 33  BbINOJIHEHHble 33faHWA, CYMMMPYLOTCA.
MocTapaliTecb BbINONHUTL KaK MOXHO 6osble 33afaHWM M HabpaTb Haubonbliee
KoanyecTBo 6ansos.

Mocne 3aBepweHuAa paboTbl nposepbTe, 4TOObI OTBET Ha Kaxaoe 3afaHue B
6naHKkax otBeToB Nel 1 Ne2 6bin 3anuncaH nog NpaBuAbHbIM HOMEPOM.

Menaem ycnexa!

CnpasoyHblie mamepuasel

sina +cos” a =1
sin2a =2sina - cos o
cos2a =cos’ a —sin’ &
sin(a+ f8) =sina -cos f+cosa -sin S

cos(a+ ff)=cosa-cos f—sina-sin
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Yactb 1

Omeemom K 3adaHuam 1-11 aenaemca yesnoe 4ucao unu KoHeyHas AecsimuyHas Apobo.
Bo ecex 3adaHusx 4ucna npednosazaromca OelicmeumesnbHoie, ecau omoesnbHO He
yKa3aHO UHOe. 3anuwiume 4uca0 8 Mose omeema 8 mekcme pabomel, 3amem
nepeHecume e2o 8 B/IAHK OTBETOB Nel cnpasa om Homepa coomeemcmeyrouje2o
3a0aHus, Ha4uHasa c nepeoli KnemoyKu. Kaxoyo yugppy, 3HAGK «MUHYC» U 3anamyio
nuwume 8 omdenbHOl Kaemoyke 8 coomeemcmeuu ¢ npueedéHHbIMU 8 b6aaHKe
obpazyamu. EOuHUYbI usmepeHuli NUCAMb He HYXCHO.

1. AOwnaroHann AC n BD tpaneuumn ABCD ¢ ocHoBaHuamun AD n BC nepecekatoTca B Touke O,

AD =18, BC =6, AC =20. Hahgute AO.

OTserT:
2. BeKTOp d NepneHAuKyaspeH npamoit AB, M306paeHHOI! [ ¥,
Ha PpWUCYHKe, W ero pjvHa pasHa 4.9 . Haigure 5‘#\

- t B 1
KOOpAWHATy BeKTopa «d BAO/Mb OCUM OpPAMHAT, eC/nM OHa 5‘—\\ X
NONOXUTENbHA. O;hl.:*

_

OTserT:

3. MpAMONNHENHbIN Y4aCTOK Tpybbl AnnHol 10 M, umetowen B
CeYeHUUN OKPYHKHOCTb, HEOBXOAMMO NOKPACUTL CHaPYKM (TopLbl
TPYyObl OTKPbITbI, UX KPacuTb He HYyXHO). HaliauTte naowanb
NMOBEPXHOCTU, KOTOPYIO HEOBXOAMMO MOKPACUTL, ECIN BHELLHWIA
06xBaT TPYObI (TO CTb A/IMHA OKPYKHOCTU C PagNYyCOM, PAaBHbIM
BHEWHeMy paauycy Tpybbl) paBeH 18 cm. OTBeT paliTe B
KBaApaTHbIX CAHTUMETPAX.

OTserT:

4. Korga y MexaHWYeCKMX 4acoB C ABEHaALATUYACcOBLIM LMPepBAaTOM UCCAKHET 3anac
X043, OHM OCTaHOBATCA. CYMTas, YTO 3TO MOXKET NPOU3ONTU B NHOOOM MOMEHT BPEMEHU C
OAMHAKOBOW BEPOATHOCTbIO, HAaAMUTE BEPOATHOCTb TOFO, YTO YaCOBaA CTPE/IKa OCTaHOBUTCA,
nponas oTMeTKY 9 1 He aoian Ao oTMmeTKkM 2. OTBET OKPYrAMTe A0 COTbIX.

OTserT:
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5. 3a KPYrAblid cToN Ha 12 cTynbeB B C/ly4aiHOM MOPSAAKE paccaxKMBatoT 6 MasibMMKOB U 6
nesoyeKk. Haliante BeposTHOCTb TOrO, YTO BCE LWECTb AeBOYEK byayT cMAeTb PALOM, TO eCTb
He NONYYUTCA TaK, YTO MeXAy ABYMA AeBOYKAMU CUAUT OANH ManbyuK. OTBET OKpyrauTe 4o
TbICAYHbIX.

OTBerT:
5x—1
1 10x
6. Pewwnte ypasHeHune 324. Z =3 .
OTBerT:

7. Haiipute 3Hauenme sbipakenna log, 2058 —log, 6.

OtBeT:
8. Ha pucyHke nsobpawen rpaduk dyHkummn y = f(x), vt
oaHa E] nepsoobpasHbIX KOTOPO paBHa .
i
2x°
F(x)= _T —2x* +6x. Haiigute naowazap
3aKpalLeHHoM ¢urypol. / \
-3 ‘ ‘ 0 1x
OTBerT:

9. Teno 6poLueHo BepTUKanbHO BBEPX C BbICOTbI 28 MeTpoB. MoKa TeNo He ynasno, BbiCoTa,

Ha KOTOpPOW OHO HaxoAWTcs, onucbiBaeTca Gopmynoit h(t)=28+13t—5t2, roe h -

BbICOTa B MeTpax, [ — Bpema B CeKyHAax, npollealiee ¢ MOMeHTa bpocKa. Yepes CKo/bKO
CEKyHZ, Teno ynager?

OTBerT:
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10. Aga moToumKkAKCTa BblEXaAM OAHOBPEMEHHO C OAMHAKOBOM CKOPOCTLIO M3 MyHKTa A B
NyHKT B, Haxoaawmmmca gpyr ot gpyra Ha pacctoaHmm 100 km. Yepes 30 mnH nocne Havana
OBUXKEHUA Y OQHOTO M3 HUX CYYUICA MPOKOA U eMy MPULLIOCL OCTAHOBUTLCA A0 3aMeHbl
Koneca. MoTpatiB Ha 370 15 MUH, OH NPOAC/KUA ABUNKEHUE, YBENNUYNB NMEePBOHAYABbHYIO
ckopocTb Ha 10 Km/4y, M npubbin B NYHKT B OQHOBPEMEHHO C MOTOLMKAUCTOM,
ABurasLMmca 6e3 0CcTaHOBOK. 33 CKOIbKO YacoB OHUM Npeoaonenu nyTb u3 A s B?

OTBerT:

11. Ha pucyHke w3o06paxkeH rpaduKk PyHKLMHK Ly A
f(x)=a-tg(b-m(x—c)). Haitgute |b|

=y

OTserT:

12. Haiignte HanBonbliee 3HaueHNe GYHKLMM ) = 5 Ha otpeske [—1;900].

x“—x+1

OTserT:

He 3a6ydbme nepeHecmu ece omeemei 8 6a1aHK omeemoes Ne 1 8 coomeemcmeuu ¢
uHcmpykyueii no ebinoaHeHuro pabomel. lIposepome, ymobbi Kaxcdbili omeem 6bin
3anucaH 8 cmpoKe ¢ HOMepoM coomeemcmeyrowe2o 3a0aHusA

Paspelsaerca CBO6OAHOG KonnpoBaHue, pacnpocTtpaHeHne n UCnosb3oBaHUeE B O6pa3OBaTeJ'IbeIX HeKoOMMepYeCKUX Lenax
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Yactb 2

Ana 3anucu peweHuii u omeemos Ha 3adaHusa 12—18 ucnonw3ylime b/IAHK OTBETOB Ne2.
3anuwume cHa4yana Homep 8biNoaAHAEemMo20 3adaHua (12, 13 u m.0.), a 3amem nonHoe
obocHoeaHHOe peweHue u omeem. Omeemol 3anucbigaiime YémKo u pazbopyuso.

13. A) Pewwure ypasHeHune \/4COS2 x+6 +\/4Sin2 x+8=6

B) HailanTe BCe KOPHU ypaBHeHWs, MPUHALNEKALLME MPOMENKYTKY [_ 2;1-;_Z]
2

14.8 npaBU/bHOM YeTblpexyroibHoi npuame ABCDA;B,C;D; Toukn M, N, K aenat pebpa
AA;, BB, DD, B oTHoweHun 1:4, 1:5, 1:3, cunmtas ot HUKHero ocHoBaHua ABCD.

A) [Ookaxkute, uto nnockoctb MNK genut pebpo CC; B oTHoweHun 13:47, cumtasa ot
HUMKHEro OCHOBAHMA.

B) HaliauTte yron mexay niOCKOCTbIO CEYEHWUS U MIOCKOCTbIO OCHOBaHWA MPU3Mbl, €c/iu

CTOpOHa ocHOBaHWA pasHa /13, a BbicoTa pasHa 60.

logi+1(x—1)+ 10g§(2x—5) o1
log?,,(x— 1) + logZ(x - 2)

15. Pewwure HepaseHcTBo:

16. Hukonait CepreeBuY X04eT B3ATb KPEANUT Ha OAMH rog B 6aHKe «KHA3b Hukonam».

B Hauyane Kaxporo kKeapTana bOaHK yBenuMuMBaeT [OAT Ha HEKOTOpPOe KO/JMYEeCTBO
npoueHToB, a 3atem Hukonai Cepreesny byseT BHOCUMTb onpeaeneHHY0 CyMmy, KOTopas
KaXkablM pa3 He npesbiwaeT 84 Toicaun pybaei.

Onpefennte MaKCMManbHO BO3MOXKHYIO BEIMYMHY KpeauTa Mpu 3TUX YCIOBUAX, €Ccau
M3BECTHO, 4YTO Ha MNPOTANKEHUM MNepBbIX TpPex KBapTanoB 6aHK Kaxablh pas 6byaer
yBennuneaTb cymmy goara Ha 10%, a B nocnegHem KBaptane — Ha 25%. OTseT okpyraute 4o
L,e/10ro Yymcna Tbicsy pybnen.

17.8 OKpYy»XHOCTK C ueHTpom O oTpe3ok EK — anametp. MposeneHsbl ase xopgbl ET n KS
TaK, YTo TOYKM T M S iexkaT No ogHy CTOPOHY oT npsmoit EK. Touka nepeceyeHuns npambix KT

W ES HaxoauTca oT Touek T 1 S Ha paccTosHnm, pastom 5, ZTKE = 60°.
A) [loKaKuTe, 4To TOUKa nepeceyerna npambix KT v ES HaXoAMTCA BHe OKPYKHOCTMU.
B) Haitaute paamnyc oKpysKHOCTH.
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18. Haﬁ,a,me BCe 3Ha4YeHunA napameTpa d , NpU KaXXg0mM U3 KOTOPbIX HEPABEHCTBO

log .. . sin x—\/gcos x—a-—-4 50
5
5

BbIMOJIHAETCA ANS NOObIX 3HAYEHUN X .

19. B nakere 28 KOoHOeT, 24 13 HUX B cepebpunCTON YNaKOBKE, a OCTa/IbHble B 30/10TUCTOM.
A) KoHdeTbl cnyyaliHbim 06pa3om packiaabiBatoT B ABe KOPObKM — No 14 WTyK B KaXKaylo.
KakoBa BepOATHOCTb TOFO, YTO B Ka)KAOM M3 KOPOOOK OKayKeTcA No fABe KOHOeTbl B
30/10TUCTOM ynakoBke?

B) KoHdeTbl cnyyaiHbiMm 06pa3om packnaabiBatoT B ABe KOPOOKM — No 14 WTyK B KaXKAylO.
KakoBa BEpOATHOCTb TOro, YTO B OAHOM M3 KOPOBOK He 6yaeT HU OAHOW KoHbeTbl B
30/10TUCTOM YNaKoBKe?

B) K umetowmmcena KoHdeTam gob6aBuAK elle No paBHOMY KOJIMYECTBY KOHGET B 30/10TUCTOM
n cepebpuctoli ynakosKax. [otom gse KoHdeTbl yopanu, BbibpaB Mx Hayrag. MoxKeT au
BEPOATHOCTb TOrO, YTO 3TM ABe KOHdeTbl B OAMHAKOBOW YMaKOBKe, B Lles0e 4MC/io pas
OT/IMYATLCA OT BEPOATHOCTM TOTO, YTO 3T AiBE KOHPETHI B Pa3HbIX YNaKOBKax?

Mposepome, umobbl Kaxdbili omeem 6bin 3aNUCAH pPAOOM C HOMeEpoM
coomeemcmaylowe20 3a0aHus.

Paspelsaerca CBO6OAHOG KonnpoBaHue, pacnpocTtpaHeHne n UCnosb3oBaHUeE B O6pa3OBaTeJ'IbeIX HeKoOMMepYeCKUX Lenax
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OtBeT

3apaHue OTser
Fi 7 5‘.
13 A)i1+m.u neE<z; B)—lm;—77;— -
6 6 6 6
14 5) 45°
15 (2.5:3).(3;: )
16 259000
17 E) 5
18 (= o0:=11). (-7:-6.5)
91 22
19 A)E; B)E, B),qa




