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EpuHbINM rocyaapcTBeHHbIN 3K3ameH no MATEMATUKE
TpeHnpoBoUHbIN BapuaHT Ne 372

NpodunbHbIN ypoBEHDb
MHCTPYKLMA NO BbINONAHEHUIO PaboTbl

JK3aMeHauMoHHaa paboTa COCTOMT M3 ABYX 4YacTel, BKAtoyawowmx B ceba 18
3agaHuin. Yactb 1 copeput 11 3a4aHM ¢ KpaTKMM oTBETOM 6a30BOro W MOBbLILEHHOMO
YPOBHE CNOXKHOCTU. YacTb 2 cOAEPKUT 7 3aZ,aHNIN C Pa3BEPHYTbIM OTBETOM MOBbILLEHHOIO
M BbICOKOTO YPOBHEW CIOXKHOCTH.

Ha BbINO/IHEHME 3K3aMeHAUMOHHOM paboTbl N0 MaTeMaTuKe oTBoAMTCA 3 Yaca 55
MWHYT (235 MUHYT).

OTBeTbl K 3agaHmaAmM 1-11 3anucbiBatoTCA NO NPUBEAEHHOMY HUKe 06pa3uy B BUAeE
L,eIoro YNCNa UM KOHEYHOM fecATUYHOMN Apobu. YMcna 3anmwmTe B NONA OTBETOB B TEKCTE
paboTbl, a 3aTem nepeHecuTe B 61aHK oTBeToB No 1.

Oper: -{lﬁ i0- O ] 8

Mpw BbINONHEHUW 3a4aHMI 12—18 TpebyeTcsa 3anuncaTb NOJHOE PELUEHME U OTBET B
6naHKke oTBeTOB N2 2.

Bce 6naHKM ElD 3anonHAOTCA APKMUMU YEPHBIMKU YepHUnamu. Jlonyckaercs
MCNO/Ib30BAHUE reNIEBOM UM KAaNUANAPHOMN PYYKU.

Mpn BbINONHEHUM 3303aHUA  MOXKHO NONL30BATbCA 4YEPHOBMKOM. 3anucu B
YEepHOBWKE, A TaKXKe B TEKCTE KOHTPO/IbHbIX U3MEPUTE/IbHBIX MAaTEPUAIOB HE YYUTbIBAIOTCA
npw oueHMBaHUM pPaboTbl.

bannbl, nonyyeHHble Bamu 33  BbINOJHEHHble 33faHWA, CYMMMPYLOTCA.
MocTapaliTecb BbINONHUTL KaK MOXHO 6onblwe 3agaHuit M Habpatb Haubonbliee
KoanyecTBo 6annos.

Mocne 3aBeplleHMAa paboTbl NpoBepbTe, YTOObI OTBET HA Kaxpoe 3ajaHuve B
6naHkax oteeToB Nol 1 No2 6bin 3anmncaH noa npasuibHbIM HOMEPOM.

Menaem ycnexa!

CnpasoyHblie mamepuasel

sin @ +cos” a =1
sin2a =2sina - cos o
cos2a =cos’ a —sin’ &
sin(a + ) =sina -cos B+ cosa -sin 3

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

Omeemom K 3adaHuam 1-11 aenaemcsa yesnoe 4ucao unu KoHeyHas AecsimuyHas Apobo.
Bo ecex 3adaHusx 4ucna npednosaazaromca OelicmeumesnbHbie, ecau omoesnbHO He
yKa3aHO UHOe. 3anuwiume 4uca0 8 Mose omeema 8 mekcme pabomel, 3amem
nepeHecume e2o 8 B/IAHK OTBETOB Nel cnpasa om Homepa coomeemcmeyouje2o
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.
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1. Pewurte ypasHenue 7

OTBerT:

2. B Bonwwe6HOoit cTpaHe GbiBaeT 48a TMMA NOro4bl: XOPOLas v OTAUYHAs, NPUYEM NOroaa,
YCTaHOBUBLUMUCb YTPOM, AEPMKUTCH HEU3MEHHOM Becb AeHb. M3BECTHO, YTO C BEPOSTHOCTbIO
0,8 noroaa 3aBTpa 6ydeT Takol Xe, KaK U cerogHA. 18 mas noroga B BonwebHol cTpaHe
xopouwas. Hallaute BeposTHOCTb TOro, Yto 21 masa B BonwebHOM cTpaHe byaeT oTAnyHas
noroaa.

OTserT:

3. Haliaute yron ACB, ecnn BnucaHHble yrabl ADB un DAE
ONUPAOTCA Ha AYyrM OKPYKHOCTWU, TpagyCHble Mepbl KOTOPbIX
paBHbl cooTBeTcTBEHHO 118° 1 38°. OTBeT AaliTe B rpajycax.

OTserT:

Paspelsaerca CBO6OAHOG KonnpoBaHue, pacnpocTtpaHeHne n UCnosb3oBaHUeE B O6pa3OBaTeJ1beIX HeKoOMMepYeCKUX Lenax




EOovHbIN rocygapcTBeHHbI 3Kk3ameH, 2022 T. MaTtemaTunKa, 11 Knacc

5. 06vem nupamugpl SABC paseH 54. Ha pebpax SA, AB u AC S
B3ATbl TOYKM M, N un P COOTBETCTBEHHO TaK, 4To SM:MA= M
=BN:NA=CP:PA=1:2. Haiiaute o6bem nupamuabl MANP.
A
OTBeT:
N
B

6. Ha PUCYHKe M306parKéH rpaduk
dyHkumm ¥y = F(x) - opHont wu3
nepBoo6pasHbIX HEKOTOPOK dyHKLMM
f(x), onpegenénHoit Ha uHTepsane

(-7;4). Monb3ysacb PUCYHKOM,

onpeaenute 3HadeHune dyHkummn f(x)

BTouke x =0.

OTBeT:

7. KuHeTuueckas aHeprus Tena, UMelolero maccy 7 (Kr) u ckopocts V (m/c) pasHa
2

2
rPaMMOoB, YTOBbI NPU MPOXOMNKAEHUMN Yepes HEeNOABUKHYIO MULLEHb nepeaaTb el SHepruio
He meHblle 810 [K, YMEHbLUMB NPU 3TOM CBOK CKOPOCTb He 6onee yem B Tpu pasa?
(CuntaTh, YTO B Npouecce NonéTta nNyau noTepu sHeprum He npoucxogmt). OTBeT adaiiTe B
m/c.

E=

(O*K). KaKkylo HaMMeHbLUYIO Haya/lbHY0 CKOPOCTb AOJIKHA MMETb Nynsa maccoit 9

OTBerT:

8. Ha kpyrosoit goposke cTaguoHa AnvHOM 400 M TPEHMPYIOTCA ABa CMOPTCMEHa,
coBepuuan 3aber U3 0AHOM TOUYKWN AOPOXKKU. HallamTe CKOPOCTb B M/CEK ABUMKEHUA KaXaoro
N3 HUX, €CAIV U3BECTHO, YTO NPU ABUMKEHUN B O4HY CTOPOHY OHM BCTpeYaloTcA Kaxkable 20/3
MWHYTbI, @ NP ABUKEHUN B MPOTUBOMOOMKHbIE CTOPOHbI OHM BCTPEYaloTCA Kaxaple 4/3
MUHYTbI. B OTBETE yKaKMTe NpoM3BeAeHNE NOTYYEHHbIX 3HaYEHNNA.

OTBeT:
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9. Ha pucyHKke M306paxeHbl rPadUKM ABYX NMHEIHBIX
byHKUM. HangmTe abcumccy ToYKM nepecedyeHms rpaduKos.

OTserT:

10. VrpanbHyto KocTb 6pocanu 4O Tex Mop, MOKa CyMmma BCEX BbIMaBLUMX OYKOB HE
npesbicuaa Yncao 3. KakoBa BEPOSATHOCTb TOFO, YTO A/1A 3TOro notpebosanoch ABa Hpocka?
OTBeT OKPYrAnTe A0 COTbIX.

OTBerT:

11. HaitanTe Haumenbwee sHauerne dyHkumn f(x) = (x* —8x +8)-e” " Ha oTpeske
[1; 7].

OTserT:

He 3a6ydbme nepeHecmu ece omeemsoi 8 6aaHK omeemoe Ne 1 8 coomeemcmeuu ¢
uHcmpyKyueli no ebinosnHeHuro pabomel.

lMpoeepbme, umobbl KaxlObvili omeem 6bia 3anNnucaH 8 CMPOKE C HOMEPOM
coomeemcmeyiowe2o 3a0aHuUA

Paspelsaerca CBO60AHOG KonnpoBaHue, pacnpocTtpaHeHne n UCnosb3oBaHUeE B O6pa3OBaTeJ1beIX 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.

tg3x
12. A) Pewwure ypasHeHue g =cos3x—1
1+ cos3x
. T Sw
B) HaliomTe Bce KOPHU YpaBHEHUA, NPUHAANEKALLME OTPE3KY —5;?

13. OcHosaHurem npaBuabHOM TpeyronbHoh nupammnabl MABC sBnsetca TpeyronbHMK ABC
Co CcTopoHoM 6. Pebpo MA nepneHauKynapHo rpaHu MBC. Yepes BeplumHy nupamuabl M u
cepepmHbl pebep AC u BC npoBeseHa NAOCKOCTb ¢ .

A) [loKa)KuTe, 4TO ceyeHWe nupamugbl MNJAOCKOCTbIO O ABNSETCA PaBHOCTOPOHHUM
TpeyrosbHUKOM.

b) HaliguTe pacctoaHue oT BepLmnHbl C L0 NOCKOCTU X .

14. pewure Hepasencrso: log (x2 —3x- 4)< 2. log(4_x)2 |x - 4|

15. B pacteope X cogepxutca 30% Bewectsa A n 50% Bewectsa B, B pactsope Y
copepxutca 50% sewectea A n 40% Bewectsa B, B pactBope Z cogepxutca 80% Belectsa
A 1 10% BewecTtBa B. B pe3ynbTaTe CMeEWMBAHUS MOJYYUICA PACcTBOP, cogeprKalmn 60%
BelecTBa A. HanguTe HaMmeHblLlee BO3MOXKHOE COAePKaHWe BelecTBa B B nonyymsluemca
pacTteope.

16. [aHa OKpyXHOCTb ¢ guMameTpom AB. BTopas OKpyXHOCTb C LEeHTpOM B Touyke A
nepecekaeT MepByl0 OKPYXHOCTb B Toukax C u D u anametp B Touke E. Ha ayre CE, He
coaepxkauwen Toykm D, B3ATa Touyka M, oTamyHasa ot Touek C u E. Jlyu BM nepecekaet
nepByI OKPYKHOCTb B ToUuKe N, a BTOpYIO NnepeceKaeT BTOPMYHO B TouKe K.

A) fokaxkuTte, uto MN=NK

B) Hangute MN, ecnm nssecTtHo, yto CN=2, ND=3.
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17. Haﬁ,ﬂ,MTe BCe 3Ha4YeHUnA NnapameTpa a, NPpUY KaXXg0M U3 KOTOPbIX HEPABEHCTBO
\/6+x—x2 g x/6+x—x2
x—2a  2x-2a+4

MMeeT POBHO ABa pelleHns

18. YuactHuKM KOHKypca Ha /JyuwWwYyl0 MaTeMaTUYecKylo 3aAady aHOHMMHO MPUCHIIAIOT
Kaxablii cBoto 3adady. MNocne ny6avMKauum Bce y4acTHUKM AAIOT OLEHKY KaXaoi 3ajade,
Kpome CBOeW. B KOHKypce NPpUHUMAIOT ydacTme 6 Yyenosek. KaXKablil y4acTHUK 3a AydLLyo no
ero MHeHuio 3afavy gaet 5 6annos., 3a caeaytowyto — 4 6anna v Tak ganee, 3a natyo — 1
6ann. Mo Kaxaoi 3aaade 6anibl CYMMUPYIOTCA, TaK ONpeaensaeTca PenTUHr 3a4a4u.

A) MoryT a1 Bce penTUHIM BbITb NPOCTbIMU YACNAMU?

B) Morna nM cymma 4YeTblpex HanmbobWNX PEUTUHIOB BbiTb B TpU pasa bonblue CyMmbl
OCTa/IbHbIX?

B) KakoBa MMHMManbHaA cymma TPETbero 1 YeTBepPTOro PEeNTUHIOB, eCIM UM JaNU HOMEpPA
B MOpAAKe HeBO3pacTaHmA?

Mpoeepome, umobbl Kaxdbili omeem 6bin 3anNUCAH pPAOOM C HOMepoM
coomeemcmeayrouje2o 3a0aHus.

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




