MATEMATHKA, 11 knacc. [IpoduibHbIN ypoBEHb BapuanT 1
IMPOBHBIN EI'3 IO MATEMATHKE. TIPO®WNJIbHBI YPOBEHD

Hucmpykyus no 6binoanenuio pabomul

DKk3aMeHaIlMOHHAas paboTa COCTOMT M3 ABYX YacTei, BKIIIOUAIONINX B ceOs 19 3amanHuid.
Ha BhInonmHEHME 3K3aMEHAIMOHHOM pabOThI MO MaTreMaTHKe OTBOAMTCSA 3 4aca 55 MHHYT.
OtBetsl K 3afaHusAM 1—12 3anMCHIBAIOTCS 1O MPUBEAEHHOMY HIDKE 00pasily B BUJAE LIEIOTO
yuciaa WM KOHEYHOH aecsaTHuHOW npobu. Ilpm Bemonmnenun 3amanuii 13—19 Tpebyercs

3alucaTh MOJHOC PCIICHUC.

OTtBer 3anuch B 0JIAHK OTBETOB
-0,3 51-10], |3
BAPUAHT 1

Omeemom Ha 3a0anusa 1-12 senaemcsa yenoe HucCio Ul KOHEYHAA OeCAMUUHAA
0poos. Omeem cnedyem 3anucamv 6 OnaHK omeemoe Ne l cnpasa om nomepa
coomeemcmeyouie2o 3a0aHus, HaYuUHas ¢ nepeoit Kiemouku. Kaxcoyw yugpy, 3nax
CMUHYCH U 0eCAMUYHYI0 3aNAMYI0 NUMUme 8 O0MOENbHOU KI1emouKe 6 COOMEem cmeuu
¢ npusedeHHbIMU 6 O1anKe oopazuamu. EOunuybl usmepenuil nucamo He HYIHCHO.

1. Ona Tabnerka jgexapcTBa BecuT 70 Mr u coniepkuT 4% akTUBHOTO BellecTBa. PeOEHKY B
BO3pacTe 10 6 MmecsueB Bpau mnponuchiBaeT 1,05 M akTHBHOTO BELIECTBA HA KaXIbli
KUAJIOrpaMM Beca B CyTKU. CKOJIBKO TaOJEeTOK 3TOro JIeKapCcTBa CIEAYeT AaTh PeOEHKY B
BO3pAcCTe IMATH MECALIEB U BECOM § KI' B TEUEHHUE CYTOK?

2.1lpu pabotre ¢oHapuka Oarapeiika TOCTENEHHO pa3psDKaeTcs U HaIlpsDKEHHE B
aNeKkTpuyeckod nenu ¢oHapuka magaer. Ha rpaduke mokazaHa 3aBUCHUMOCTb
HanpsDKeHUS B LIETIM OT BpeMeHU paboThl GpoHapuka. Ha ropuzoHTaIbHON OCH OTMEYEHO
BpeMmst paboThl (oHapuKa B YacaX, Ha BEPTUKAJbHOW OCH — HaNpsDKEHHE B
BoJbTax. OnpenenuTe Mo pUCYHKY, 3a CKOJIBKO YacOB HampspKeHUe ymanaér ¢ 1,2 BosbTa

1o 1 BoabTa.
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3. Ha kneryaroii Gymare HaprcoBaHbl J1Ba Kpyra. [lnomanas BHyTpeHHEro

Kpyra pasHa 12. Haiinute muiomazb 3aKkpamieHHONW (GUTypHI.
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MATEMATHKA, 11 knacc. [IpoduibHbIN ypoBEHb BapuanT 1

4.B xnacce 16 yuammuxcd, cpeau HuX naBa japyra — Bagum u Cepreil. Yuwammxcs
cilydaifHbIM 00pa3oM pa30uBaroT Ha 4 paBHble rpynnsl. Haiinure BEpoATHOCTH TOTO, YTO
Bamum u Cepreit okaxxyTcst B OJJHOU TpyIIIE.

5. Pemute ypasuenue log, 2°*° =4,

6. YUerbipéxyronsHuk ABCD BmnucaH B OKpyXHOCTb. Yron ABC
paBen 98°, yron CAD pasen 44°. Haiinute yron ABD. OtBet C
JanTe B rpaaycax.

D
7. Ha pucynke uzobpaxén rpadpuk y=f'(x) — mnpousBomHoit ¢yHkumu y= f(x),

onpenenéHHoil Ha wuHTepBaie (—4;6). Haiingure KOIUYECTBO TOYEK, B KOTOPBIX
KacaTenbHast K Tpaduky GyHKIMH y = f(x) mapajuiesabHa NpsIMOM ¥ = 3X WU COBIAAAET

C Hel.
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8. Haiinute 00bEM MHOTOTpaHHUKA, BEPIIMHAMH KOTOPOTO SIBJISIOTCS
BepmnHbl A, C, A, B| TNpaBUIbHONH TpPEYroJbHONH IPU3MBI A
ABCAB,C,. TInomaas OCHOBaHUs MPU3MBI paBHa 9, a OOKOBOE !
pedpo paBHoO 4.
o . 151 157 A
9. Haiinute 3HaueHUEe BhIpaKEHUS 7\/5 -SIHTCOST .

10. [Ins mosiydyeHHsT Ha SKpaHe YBETHYEHHOTO H300paKeHHs JAMIIOYKU B J1abopaTopuu
UCTOJb3yeTCs coOuparomias TnH3a ¢ POKYCHBIM paccTossHUEM f =45 cM.

Paccrosinue d; OT NMH3BI A0 JaMIOYKHM MOKET M3MEHAThCA B mpexaenax oT 50 cMm 1o

70 cM, a paccTosiHMe d> OT JUH3BI 70 dKpaHa — B mpenenax ot 200 cm g0 270 cm.

N300paxxenue Ha skpaHe OyneT 4ETKUM, €CIIM BBIIIOJHEHO COOTHOILICHHE dl +a,L :%.
1 2

Ha xakoM HauMeHbIIEM PacCTOSHUU OT JIMH3BI HY’)KHO TIOMECTHUTH JIAMIIOUYKY, YTOOBI €€

n300paxkeHne Ha FKpaHe ObuT0 Y€TKUM? OTBET JAaliTe B CAHTHMETPAX.

11. 3 ropomoB A u B HaBcTpeuy Ipyr Apyry OJHOBPEMEHHO BbIEXAIM MOTOLMKIUCT U
BEJIOCUIIEUCT. MOTOLMKINCT Mpuexan B ropo] B Ha 2 yaca paHbllle, 4eM BEJIOCUIIEANUCT
npuexai B ropoJ A, a BcTpeTunuch oHu depe3 1 gac 20 muHyT nocine Boeie3ga. CKOJIBKO
4acoB 3aTpaTWJI Ha IyTh U3 ropoja B B ropon A Benocunenuct?
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MATEMATHKA, 11 knacc. [IpoduibHbIN ypoBEHb BapuanT 1

12. Haitnute HauMeHnbllee 3HaueHne GyHKuun y =e”* —8e* +9 Ha orpeske [0;2].

/Jlna 3anucu pewienuii u omeemoes na 3aoanusn 13—19 ucnonv3yiime é1ank omeemos
Ne 2. 3anuwume cnauana Homep 6bINONHAEMO20 3A0AHUA, a4 3amemM HOTHOE
obocHosannoe peuienue u omeem.

13. a) Pemnre ypaBHeHue: sin(7—2Tc + x) +2cos2x =1.

0) HaiimuTe Bce KOpHU TaHHOTO YpaBHEHHsI, IPUHAIIEKAIINE OTpe3Ky [37; 47].

14. B npaBunbHOi 4eTbIpéxyroapHoil nupamune PABCD cropoHa ocHoBaHust ABCD paBHa

12, GoxoBoe pebpo PA — 1242 UYepes BepminiHy A MpOBEACHA IUIOCKOCTH O,
nepreHauKysipaas npsmoid PC u nepecekaromas peopo PC B Touke K.

a) Jlokaxxure, 4TO INIOCKOCTh O AenuT BbicoTy PH mupamuast PABCD B OTHOLIEHUU
2:1, cuurtas OoT BEpIIMHbI P.

0) Haiinmute paccrostaue mexay npsimeiMu PH u BK.

15. Pemnte HepaBeHcTBO log , 241527423 5 ¢
ol 479.0% 414
16. Yron BAC tpeyronbauka ABC paBeH «. CropoHa BC sBisieTcsl XOPIOM OKPYKHOCTH C
neHtpoM O U paguycoM R, NpoXOoslield 4Yepe3 LEHTP OKPYKHOCTH, BIUCAaHHOW B
TpeyroiapHuk ABC.
a) Jlokaxxure, 4T0 0KOJIO 4eThIPEXYrosibHUKA ABOC MOKHO OIUCATh OKPYKHOCTb.

0) U3BecTHO, uTO B 4eTBIPEXYroJbHUK ABOC MOXHO BIIMCATH OK HocTh. Haiinure
5 yr
paanyc ¥ 3TOH OKPYKHOCTH, eciii R =6, a =60°.

17. CBernana MuxaiiioBHa B3s1a KpenuT B OaHke Ha 4 roma Ha cymmy 4 420 000 pyOuei.
YcioBust BO3BpaTa KpeJuTa TAKOBBI: B KOHIIE KaXKJIOTO ToJja OaHK YBEITUYHBACT TEKYIYIO
cymmy gonra Ha 10%. Cpernana MwuxailjloBHa XO4YeT BBIIUIATUTH BECh JOJIT JBYMS
PaBHBIMH IIJIATEKAaMU — B KOHIIE BTOPOTO M YETBEpTOro rojaoB. Ilpu sTom miarexu B
KOKJIOM CJy4ae BBITUIAYMBAIOTCS IIOCIIE HAYUCICHHS MPONeHTOB. CKOJBKO pyomeit
COCTaBUT KaXXIbIHA U3 DTUX IUIATEKEN?

18. Haiinute Bce Takue 3HaueHUs NapaMmerpa a, HPU KaKIOM H3 KOTOPHIX YpaBHEHHE

2sinx +c0SXx = @ MMEET €JMHCTBEHHOE PELIEHUS Ha OTPE3KE [ﬂ; ﬁ} :

19. Ha3oBeM HaTypajlbHO€ YHCJIO XOPOIIUM, €CJIM B HEM MOXKHO IE€PECTaBUTHh LUQPHI TaK,
YTOOBI MMOJIYYHBILIEECS YUCIIO AeIUIoch Ha 11.

a) SBnsercs nu yucio 1234 xopormum?
0) SBnsercs mu uncio 12345 xopomum?
B) Haiiti HanGobiiee Xoporiee Yucio, COCTOSIIEE U3 Pa3IMYHBIX HEUETHBIX HUD.
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MATEMATHKA, 11 knacc. [Ipo¢uibHbIN ypoBEHb BapuaHT 2

MPOBHBIN ET'D IO MATEMATHKE. TIPO®UJIbHBIA YPOBEHD

Hucmpykyus no evinonnenuio pabomul

DK3aMeHaIMOHHas paboTa COCTOMT M3 ABYX 4YacTell, BKIOYarOmUX B ce0s 19 3amanuil.
Ha BbInoOIHEHHE 3K3aMEHAIIMOHHOW paboThl [0 MAaTeMaTUKE OTBOJIUTCS 3 yaca 55 MHUHYT.
OtBethl K 3aaHusaM 1—12 3anmuchIBalOTCS 1O MPHUBEAEHHOMY HIDKE 00pasily B BHJE IIEJIOTO
YHuciaa WM KOHEYHOH aecsatuuHoi npoou. Ilpm Bemosnenwn 3amanuii 13—19 Tpebyercs
3anucath MOJHOE PEIlCHUE.

OtBer 3anuch B 0JIaHK OTBETOB

—0,3 5(-|of, |3

BAPUAHT 2

Omeemom na 3adanusn 1-12 aenaemca uenoe YUCI0 UAU KOHEUHAA O0eCAMUUHAA
0poob. Omeem cnedyem 3anucamov 6 0aaHK omeemos Ne 1 cnpasa om Homepa
coomeemcmeyuiezo 3a0anus, HaYuUHas ¢ nepeoil knemouxu. Kaxcoywo yugpy, 3nax
CMUHYC» U OeCAMUYHYIO 3ANAMYI0 RULLUMeEe 6 OMOEIbHOU K1emoYKe 8 COONEEenCH Ul
¢ npugedeHHbIMU 6 OianKe oopazyamu. Eounuyst uzmepenuii nucamo He HyHcHO.

1. Onna tabnerka nekapctBa Becut 20 Mr U coaep)uT 9% akTuBHOTO BemiecTBa. PeOEHKY B
Bo3pacTe 10 6 MecdAleB Bpad MpOmUChIBaeT 1,35 M aKTMBHOTO BELIECTBA HA KaXKIbIU
KWJIOrpaMM Beca B CyTKH. CKOJBKO TaOJIETOK 3TOTO JIEKapCTBa CIEAYyeT JaTh PEOSHKY B
BO3pacTe YETHIPEX MECSIIEB U BECOM & KI' B TE€UEHUE CYTOK?

2. Ilpu pabore ¢Qonapuka Oarapeiika TIOCTENEHHO pa3psHKACTCS W HaANpsHKECHUE B
anekTpuyeckoil 1enu (¢oHapuka mamaeT. Ha pucyHke T1oOKa3aHa 3aBUCHMOCTh
HampsDKeHUs B LeMM OT BpeMeHu paldoTel ¢onHapuka. Ha ropusoHTanbHOW ocH
oTMeuaeTcsi BpeMsi paboThl (poHapuKa B yacax, Ha BEPTHUKAIbHOW OCH — HAIpPSKEHHUE B
BoJibTax. OnpenenuTe no pUCyHKy, Ha CKOJIbKO BOJIBT yNaAET Hanpsikenue ¢ 10-ro mo 22-
1 yac paboThl poHapuKa.
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3. Ha «xneruaroii Oymare wu300pakeHsl JBa Kpyra. Ilmomanp p Y

BHYTpEHHero kpyra paBHa 37. Haiiaure miomajp 3alITpUXOBaHHOM A D

burypsi. T
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MATEMATHKA, 11 knacc. [Ipo¢uibHbIN ypoBEHb BapuaHT 2

4. B knacce 21 mECTUKIACCHUK, Cpean HUX JBa apyra — Mursa u Ilersa. Knace ciyyaiineim
00pa3oM JesIT Ha TPU TPYIIILL, 10 7 YEIOBEK B KakI0H. HaiinuTe BEepOSATHOCTH TOTO, Y4TO
Murts u Iletst okaxxyTCsl B pa3HbIX IpyIIIAX.

35X+5

5. Pemnre ypaBuenue log,, =2. B

6. Yerpipéxyronsunk ABCD Brmcan B okpyxHOCTb. Yroa ABD C
paBen 61°, yron CAD pasen 37°. Haiinure yron ABC. OtBet
JTAalTEe B Tpajycax. A

D

7. Ha pucynke u3o0Opaxén rpaduk npomssoanoir Y= f'(X) Hexkortopoir ¢ynkimu f(X),
ompeneneHHo Ha wHTepBaie (— 4; 13). Haligure KOMMYECTBO TOYEK, B KOTOPBIX
kacarenbHass K Tpaduky ¢dynkumu Y= f(X) mapamtensHa mpsmoit Yy =-2X-10 wu

COBIIAJIAET C HEW. .
’4 y=f @)
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8. O0BEM TmpaBWILHOW YETBIPEXYTOJBHOW TMHPAMHUIBI
SABCD pasen 116. Touka E —cepenuna pebpa SB.
Haiinmure 006éM TpeyrospHoi nupamuasl EABC.

9. Haiinure 3HaueHue BeIpakeHus /108 cos? ﬁ —27.

10. /Ins monydeHuss Ha JKpaHE YBEIWYEHHOTO H300pa)KeHHs JIaMIOuYKu B Jaboparopuu
UCIIOJIb3YeTCs coOMparoiias jJuH3a ¢ GoKycHbIM paccrosiaueM f =36 cM.

Paccrosaue d1 OT JIMH3bI OO JIAMIIOYKHU MOXKET U3MCHATHCA B IMPCEACIaX OT 30 cm J0

50 cm, a paccrosinue O, oT nHMH3BI 10 dKpaHa — B mpenenax ot 160 cm o 180 cwm.
N306paxxeHue Ha sKpaHe OyneT 4ETKUM, €CIIM BBIMOJIHEHO COOTHOILEHUE dl+di = %
1 2

Ha xakoM HauMeHbILIEM PACCTOSHUM OT JIMH3bI HYXKHO MOMECTUTH JIAaMIIOYKY, YTOObI €€
n300pakeHne Ha 3kpaHe ObU10 4éTKuM? OTBET aiiTe B CaHTUMETpax.

11. U3 roponoB A u B HaBcTpedy Apyr Ipyry OZHOBPEMEHHO BbIEXAJIM MOTOLUKIHCT H
BEJIOCUIIEAUCT. MOTOLMKIUCT mpuexaa B ropol B Ha 12 wyacoB paHblue, 4eMm
BEJIOCUIIEUCT MpHEXall B TOpoJ A, a BCTPETUINCh OHM 4depe3 2 yaca 30 MUHYT mocie
Bble3a. CKOJIBKO 4acoB 3aTpaTHJI Ha IyTh U3 roposa B B ropon A Benocuneauct?
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MATEMATHKA, 11 knacc. [Ipo¢uibHbIN ypoBEHb BapuaHT 2

12. Haiiymte HanMeHbIIee 3HaUeHne GyHKumn Y =e>* —5e* —2 Ha otpeske [-2;1].

Jlna 3anucu pewenuit u omeemos Ha 3adanusn 13—19 ucnonwvsyiime onank
omeemog N 2. 3anuuiume cHauana HoOMep 8bINOIHAEMO20 3A0AHUA, A 3aneM NOTTHOe
000CcHOBANHOE peuleHUe U omeem.

13. a) Pemure ypaBHeHHe COS (52‘Q - X) - 2c0s2x =1.

0) HaliiyTe Bce KOpHU 3TOr0 ypaBHEHM S, IPUHAJJIeKalle OTPe3Ky [57“,7—2“}
14. OcnoBanue mupamunsl PABC — mnpaBunbsbiii Tpeyroiapauk ABC, cropoHa koTOpoTro

paBHa 16, GokxoBoe pebpo PA — 8x/§ . Breicora mupamuner PH npenut BeicoTy AM

tpeyronpauka ABC momomam. UYepes BepmmHy A TIpoBeIeHA IUIOCKOCTH Ol

nepneHauKyisipaas mpsmoit PM u nepecekatoras npsimyro PM B Touke K.

a) Jlokaxwure, 9TO IIIOCKOCTh o AenuT BbicoTy PH mupamuaer PABC B oTHOmIeHnn 2:1,

cuuTas OT BEpIINHbI P.

0) Haiimute paccrostane mexay npssmeimu PH u CK.

2-9°-19-3* +40 >0

15. Pemnre HepaBenctso log ,
19X 113424

16. Yron MKN tpeyronsuuka KMN pasen ¢ . Ctopona MN sBiisieTcs XopJoi OKpYXHOCTH C
neHtpoMm O m pagmycoMm R, mpoxomsiieil depe3 IMEHTP OKPYXHOCTH, BIIMCAaHHOW B

tpeyroiasHuk MKN.
a) Jlokaxxure, 4yTo 0K0J10 YeThipéXxyroibarnka KMON MokHO onrcaTh OKpY>KHOCTb.

0) M3BectHO, uTO B ueThipéxyrobHUK KMON M0kHO BrmmcaTh OKpY)XHOCTh. Haiaure

paanyc I' 3Toi OKpykHOCTH, eciii R=12, ¢=120°.

17. Aratra AptypoBHa B3suta KpeauT B Oanke Ha 4 roga Ha cymmy 7 320 000 pyOmeid.
YcioBust BO3Bpara KpeJuTa TaKOBbI: B KOHIIE KKJOTO rojia 0aHK yBEIIMYMBAET TEKYLIYIO
cymmy nonra Ha 20%. Arara ApTypoBHaA XOY€T BBIILJIATUTh BECH JOJT JBYMS pPaBHBIMHU
IJIaTekaMd — B KOHIIE BTOPOTO W YETBEPTOro rojoB. [Ipm 3TOM IiaTeXu B KakJIOM
cllydae BBIIIJIAUMBAIOTCSA TIIOCJIE HadHCIeHUs mpoleHToB. CKOIbKO pybieil cocTaBUT

KaKIBIM U3 DTUX IUIATEXKEH?

18. HaiinuTe Bce Takue 3HAYCHHUS napamMerpa d, Ipd KaXJIOM M3 KOTOPBIX YpPaBHCHHEC

3sinX =COSX +a umeer CANHCTBCHHOC PCIICHHUEC HA OTPE3KE |:£ ; 5_7'Cj| .

19. HazoBem HATypaJbHOC YHUCIIO XOpPOIIUM, €CJIM B HCM MOXKHO IIEPCCTABUTH I_II/I(l)pBI TakK,

YTOOBI MMOJIYYMBILIEECS YUCIIO IENUI0Ch Ha 11.
a) SBnsercs au yrcao 5432 xopoummm?
6) SABnsercs nmu uncno 10235 xopouum?
B) HaiiTn HanmeHblIee Xopoliee Yucio, COCTOSIIEE U3 Pa3IMYHbIX HEUETHBIX HUQD.
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