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EAUHbIN rocypaapcTBeHHbI a3K3ameH no MATEMATUKE Yactb 1
TpeHnpoBouUHbI BapuaHT Ne 430

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.

NpodunbHbIN ypoBEHDb
MHCTPYKLUMA NO BbINONAHEHUIO paboTbl

JK3ameHaumoHHasa paboTa cocTouT M3 ABYX 4acTel, BKAOYawowWwMx B ceba 18
3apaHuin. Yactb 1 copeput 11 3a4aHM ¢ 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

B
MUHYT (235 MUHYT) 1. CpeaHAaa nWHMA Tpaneuuu paBHa 57, a ogHo u3 ee C
OTBeTbI K 3agaHuam 1-11 3anumcbiBaloTCa Mo NpuBeAeHHOMY HUKe obpasuy B Buae OCHOBaHWA bonble Apyroro Ha 32. Haigute 6onbwnin u3 o : x
LLe/10r0 YNCNa UM KOHEYHOM AECATUYHOMN Apobu. Yncna 3anmwmnTe B No/iA OTBETOB B TEKCTE OTPE3KOB, Ha KOTOpbIE€ AEINUT CPEAHIO NUHUIO  3TOU E F
paboTbl, a 3aTem nepeHecuTe B 6naHK oTeeTos Ne 1. Tpaneuun oaHa U3 ee AnaroHanen. %O
Orpey:__~0.8 n-0.,8 OTBeT: . A D
Mpw BbINONHEHUW 3a4aHMI 12—18 TpebyeTcsa 3anuncaTb NOJHOE PELUEHME U OTBET B
6naHKke oTBeTOB N2 2. 2.8 . 50
Bce 6naHKkM ElD 3anonHAOTCA APKMUMU YEPHBIMKM YepHunamu. [Jonyckaertcs - B cocyn, nmelowuit Gopmy KOHYCa, Hannm M2 KUAROCTH A0
MCMONb30BAHME FeNeBON UM KANUANAPHON PYUKH. MONOBUHBbI BbICOTbI cocyaa (cm. puc.) CKOMbKO MUANUAWUTPOB
o ?
MpU BLINONHEHMM 33aHUIA MOXHO MO/Ib30BAaTbCA UYEPHOBMKOM. 3anucu B MAKOCTM HYXHO AO/NTb B COCYA, 4TOBbI 3aMONHUTb €ro A0BepXy:

YepHOBMKeE, a TaKKe B TEKCTE KOHTPOJIbHbIX M3MEPUTE/bHbIX MaTePUaN0B He YYUTbIBALOTCA
npv oueHnBaHUM paboTbl.

Bannbl, nonayyeHHble Bamu 3a  BbINOJHEHHbIE 33ZaHWA, CYMMUPYLOTCA. Orser:
MocTapaiiTecb BbLINOJIHUTL KakK MOXHO 6onble 3adaHuii M HabpaTb Haubonbliee
KonuyecTso 6annos.

Mocne 3aBeplieHMA paboTbl MpoBepbTe, YTOObI OTBET HA KaKpoe 3agaHuve B 3. Mo paHHbIM BbIbOpPOYHOro 06CNEeA0BaHUA COCTOAHMSA 340POBbA  HaceseHus,
6nankax otBeToB N2l n No2 6bin 3anmcaH nNog, NPasuabHbLIM HOMEPOM. nposegéHHoro Pocctatom B 2021 roay, B Poccum 57 % KeHwuMH M 41 % MyX4nH

MCMNONb3YIOT OYKU WMAWN KOHTAKTHble NIMH3bl. M3BECTHO, YTO A0NA KEeHLWMUH cpegu BCero
HaceneHua Poccum coctaBnneTt 54 %. KakoBa BEpPOATHOCTb TOTO, YTO C/1y4altHO Bbl GpaHHbIN
Menaem ycnexa! XuTtenb Poccum MCNoNb3yeT OYKM MAM KOHTAKTHble /IMH3bI? Pe3ynbTaT OKpyrauvTe Ao
TbICAYHDbIX.
CnpasoyHblie mamepuasel

OTBerT:

sina +cos” a =1
sin2a =2sina - cos o
cos2a =cos’ o —sin’ a 4., CTyneHT Bblyumn 6 bunetos M3 32. Ha sK3ameHe npenoaaBaTenb AAET BONPOCHl no 4
Sin(a+,b’) — sin@-cos B+ cos @ -sin CNyyaitHO BblbpaHHbIM BunetTam. KakoBa BEPOATHOCTb TOrO, YTO M3 YETbIPEX BbIOPAHHbIX
- 6MNEeTOB CTYAEHT Bblyuna XoTa Bbl ABa? Pe3ysiemam oKpyaaume 60 comoix.
cos(a+ ff)=cosa-cos f—sina-sin
OTseT:
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5. Pewwure ypasrenne log, | (3x+16)= 2. Ecnu ypaBHeHWe UMeeT 6osee OAHOMO

KOpPHA, TO 3annwinte B oTBETE HAaVMEHbLUNIN N3 HUX.

OTBeT:

2sin” 420" — 2sin” 330°
25 '

6. Bbiumcaute

OTBerT:

7. Ha pucyHKe n3obpaxeH rpapuk GyHKUMM Y = f(x)m KacaTe/ibHafA K HeEMy B TOYKe C

abcumccont X,,. Haligute sHaueHmne npoussoaHol dyHkumn f(X) BTOUKe X, .
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OTBerT:

8. [Ons nonyyeHMa Ha 3KpaHe yBEe/SIMYEHHOro U306paKeHUs NamnodkuM B nabopatopuu
ucnonbsyetca cobuparowas JMH3a C NaBHbIM  (GOKYCHbIM PacCTOSHUEM f= 35 cm.
PaccroaHue d1 OT ZIMH3bI 40 NAMMNOYKN MOXKeT U3MeHATbCA B npegenax ot 35 go 60 cm, a

paccTtoAHue d2 OT /INH3bl [0 3KpaHa — B npegenax ot 240 go 280 cm. MN306parkeHme Ha

I 1 1

3KpaHe byaeT YeTKUM, eC/IM BbINOJIHEHO COOTHOWEHME — + —— = — . YKa)KuTe, Ha Kakom
d d,

HaMMeHbLIEM PACCTOAHUM OT JIMH3bl MOXHO MOMECTUTb JIaMMNOYKY, YTOGbI ee n3obparkeHune

Ha 3KpaHe 6b1710 YETKMM. OTBET BblpasnTe B CAHTUMETPAX.

OTBerT:
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9. 3aka3 Ha 120 getaneil nepsblit pabounii BLINOMHAET Ha 2 Yaca GbICTpee, Yem BTOPOIA.
CKoNIbKO AeTanei B Yac genaet nepsbli pabounii, ecnm N3BecTHo, YTO OH 33 Yac AenaeT Ha 2
netanu 6onblue?

OTserT:

|
10. Ha pucyHke u306paxeH rpaduk oyHkumm || ‘
y=log, x,rae a —uenoe uncno. Haitgure y(27). L 1] |

OTserT:

11. Haiignte Touky Makcumyma dyHKUMM Y = (2x* —14x + 14)- e

OTBeT:

He 3a6ydbme nepeHecmu ece omeemei 8 6aaHK omeemoes Ne 1 8 coomeemcmeuu ¢
uHcmpykyueii no ebinoanHeHuro pabomel. lIposepome, ymobbl Kaxcdbili omeem 6bin
3anucaH 8 cmpoKe ¢ HOMepoM coomeemcmeyrowje2o 3a0aHus
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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.

. (7 5x 3x . 5x) . 3x 5
12. A) Pewwure ypasHeHue sin| — — — |cos— —sin| 7 — — |sin— = cos” 2x
2 2 2 2 2
. 3r 37
B) HaitguTe Bce KOpHU ypaBHEHUA, MPUHAANENKaLLME OTPE3KY | — 7,7

13.8 n- yrosibHo nupamuge SA;A,..A, C BEPLWIMHOM S TaHreHC ABYrpaHHOro yraa npu
Karkaom pebpe ocHoBaHusA paseH 0,75.

A) [okaxkute, 4TO nN/aoWaAb MOSHON MOBEPXHOCTM NUPaMmMAbl OTHOCUTCA K MJoLLaam
OCHOBaHMA Kak 9 : 4.

B) Hangute 06bEM NUpamuabl, €CM B OCHOBAHUMU NEXUT POMb, AMAroHaAu KOTOpOro
OTHOCATCA Kak 2 : 3, a niow,aab 60KOBOM NOBEPXHOCTM NUpPamMAbl paBHa 20.

2

lgx 0,51gx 0,5(1gx—6) lgx
14. pewwurte HepaseHcTBo: 3% +6—--3 2 <2

15. 15 AHBAPA NNaHUpPYeTCca B3ATb KpeauT Ha cymmy 400 Tbicad pybnen Ha (n+l)
mecALl,. YCN0BMA ero Bo3spaTta TakoBbl:

— 1-ro uyMcna Kaxaoro mecaua AOAT BO3pacTaeT Ha 3% MO CPaBHEHUIO C KOHLOM
npeablayluero mecaua;

— €O 2-r0 No 14-e YMcno Kaxaoro mecsua HeobxoAMMO BbINAATUTb YacTb 4ONT3;

— 15-r0 4ncna Kaxgoro mecaua, ¢ 1-ro no 7 -, gonr fAoaxeH 6biTb Ha 40 Toicay pybnei
MeHble gonra Ha 15-e yncno npegblaywero mecaua;

— K 15-my uncny (n + 1) -ro MecAua KpeauT A0/KeH 6biTb MOIHOCTLIO MOralLeH.

Hagute 71, ecnm K 15-Mmy uncny 7 -ro mecsaua 3a nepsble /1 MecsAueB byaeT BbiniavyeHo
424,8 Tbicaun pybnei.
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16. OcHosaHus AB 1 CD npsmoyronbHoi Tpaneuunn ABCD paBHbl cOOTBETCTBEHHO 111 7, a
MeHbllaa 6oKkoBaA cTtopoHa BC paBHa 4. Ha ctopoHe AD oTmeyeHa ToyKka P TaK, yto
AP : PD =1:3. Yepes Touky P nposegeHa npsamas, nepneHaMKynsapHasa ctopoHe AD u
nepecekatowas npamole CD n BC cooTBeTcTBEHHO B TOUKax K 1 Q.

A) [lokaxuTe, 4To Naolaab TpeyronbHuka DPK oTHocKTcA K nnowaam Tpaneuun ABCD Kak
1: 4.

b) HaguTe nnowaapb YeTbipéxyronbHuka CDPQ.

17. Haitaute Bce 3HaueHWs napameTpa a, NPM Kask4OM M3 KOTOPbIX ypaBHEHME

|(a—1)x—(2a—1)|+ x—|1—a|+l _0
2

| x—1

MmeeT I1b NONOXKUTENbHbIE pelleHnA.

18. Ha gocke B nepBoit cTpoke HanMcaHo ABa NOCAEA0BATENbHBIX HATYPAbHBIX YMCAA 7 1
n+1, a Bo BTOPOIt — MO OAHOMY pa3y Te M TO/MbKO Te HaTypasbHble YMcna, KoTopble
ABNAIOTCA AE/NTENAMM KAKOro-nmbo ymcna 13 nepeoit CTpoku. Hanpumep, ecnu B nepsoi
CTPOKe HanucaHbl Ynucna 3 1 4, To BO BTOPOM CTPOKe HanucaHbl yncna l, 2, 3 n 4.

A) MoKeT 1 BO BTOPOI CTPOKe BbITb HaNMcaHoO POBHO 6 uncen?

B) MOeT 2n Bo BTOPOIi CTPOKe 6biTb HanMcaHo poBHO 4 unucna, ecin 1 > 47?

B) CkonbKo cywectayet Takmx uncen 1 < 2000, ana KoTopbix BO BTOPOW CTPOKE HanucaHo
YETHOE KONIMYECTBO Yncen?

MNMpoeepbme, umobul KaxObili omeem 6bin 3anucaH padom ¢ HOMEPOM
coomeemcmeylouje2o 3a0aHus.

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




