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Enunnblii rocygapcrBennslii 3x3amen no MATEMATUKE
TpenupoBouHnblii Bapuant Ne 79

IpoduabHbIi ypoBeHD
HNHCTPYKIIMSA 110 BHINOJHEHUIO PadoThI

OK3aMeHallMOHHAs paboTa COCTOUT U3 ABYX 4acTell, BKIIOYAIOIINX B
cebs 19 3amanuii. Yacts 1 comepkut 8 3amanuii 6a30BOT0 YpOBHSI CIOKHOCTH
C KpaTKuM oTBeTOB. YacTh 2 conmepXuT 4 3aJaHus MOBBIIMIEHHOTO YPOBHS
CIIO)KHOCTH C KPAaTKUM OTBETOM M 7 3aJaHusl MOBBILIEHHOIO M BBICOKOI'O
YPOBHS CJIOKHOCTH € PAa3BEPHYTHIM OTBETOM.

Ha BeimosHEeHWEe 93K3aMEHAIIMOHHOW pPabOTBHI 1O MaTeMaTHKe
orBoamTcs 3 waca 55 MuHyT (235 MUHYT).

OtBeTsI K 3amaHusAM 1—12 3amnceIBarOTCS B BUAE LETOT0 YKCIa WIN
KOHEYHOHN AecATHYHON ApoOu. Umcia 3amuimuTe B MOJS OTBETOB B TEKCTE
paboThI, a 3aTeM NepeHecuTe B OJlaHK 0TBETOB Ne 1.

IIpu Bemomunenun 3amannii 13—19 TpeOyercss 3ammcaTh MOIHOE
peuieHre 1 OTBeT B OnaHke oTBeTOB Ne 2. Bee Omanku EI'D 3amommsirorcst
SPKUMH 4E€pHBIMU uYepHMIamMH. JlomycKaeTcs WCIOJb30BaHWE TEJIeBOW WIIH
KamwUIIpHOH pyuku. [lpy BBIOMHEHHWH 3aJaHU MOXHO I10JIB30BATHCS
YEepHOBUKOM. 3alMCH B UYEPHOBHKE, a TaKKE€ B TEKCTE€ KOHTPOJIBHBIX
W3MEPUTENFHBIX MAaTepUalioB HE YUYUTHIBAIOTCS IMPH OIIEHUBAHHU PAaOOTHI.
Banner, momyuyenHele Bamu 3a BBINONHEHHBIE 3aaHusl, CYMMHPYIOTCS.
[locrapaiiTece BBINOJAHUTH Kak MOXHO Oonplie 3agaHudi W HaOpath
HaunOonbiee KomudectBo OayoB. [locie 3aBeprieHus: pabOThI MPOBEPHTE,
YTO OTBET HA KaXkJoe 3azaHue B OiaHkax orBeToB Ne 1 u Ne 2 zammcaH mon
MPaBUIBHBIM HOMEPOM.

JKEJIAEM YCIIEXA!
CnpaBquMe MaTepHuaabl
sin“a +cos’a =1
sin2a = 2sin cosa
cos2a =cos’ a —sin’ &
sin (& +ﬂ) =sina cos B+ cosasin B

cos(a + ) =cosacos B —sinasin B

http://math100.ru

OtBeToM K 3agaHusiM 1-12 sBIAETCA ETI0€ YHCIO0 WIIM KOHEYHAst AECATHIHAS IPOOB.
3amumnTe YUCIIO B TIOJIE OTBETA B TEKCTe paboThl, 3aTeM nepeHecute ero B BJIAHK
OTBETOB Nel cmpaBa oT HOMepa COOTBETCTBYIOIIETO 3aaHUs, HAUWHAS C MIEPBOit
kneroukn. Kaxayro nudpy, 3HaK «MHHYC» W 3aIATYI0 IHIINTE B OTAEIBHOMN
KkjeTouke. ENMHUIBI H3MepeHns MUcaTh HE HYXKHO.

Yacrs 1
1. Tomeko 71% wn3 27000 BeImycKHMKOB TOpOAA MPaBUILHO
peumnu 3amaqy B12. Ckonbko uenoBek NMpaBUIbHO PEIIMIIM 3a[1ady

B12?

2. Ha pucynke XMpPHBIMH TOYKaMH
IMOKa3aHo CYTOYHOEC KOJIMYCCTBO | ;%
0CaJIKOB, BBINAJABIINX B DIUCTE € 7 10 | 22 I
18 nexabps 2001 rona. Ilo ropuzonranu |3 R
YKa3pIBalOTCS  4YMCIa  Mecsaua, 110
BEPTUKAIM — KOJIMYECTBO OCAKOB,
BBINAaBUIMX B COOTBETCTBYIOIIMN JI€Hb, B
MWIIUMETpax. s HarasgHOCTH JKMPHBIE TOYKM Ha PHUCYHKE
coelMHEeHbl JiHKMeH. OInpenenure IO PUCYHKY, CKOJBKO JHEH W3
JAHHOTO TIEPHO/1a BBINAJAI0 MEHEE 2 MUJUIUMETPOB OCAIKOB.
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3. Ha kneruaroii Gymare ¢ pasmepom kietkn 1X1
n3o0paxeén Tpeyromsauk ABC. Haiimure mmny ero
cpeaHeil muHuK, TapamiensHoii cropore AB.

4. Arpodumpma 3aKkymaeT KypuHBIE sfidlla B JABYX JIOMAaIlTHUX
xossiictBax. 40% sum W3 mepBOro Xo3sHCTBA — ANIA  BBICIIEH
KaTeropyu, a u3 BToporo xossictea — 20% suil BeICIIEH KaTEropuw.
Bcero BhICHIYIO KaTeropuio mojydaer 35% suu. Haiiaure BeposaTHOCTS

TOTO, YTO SIAI0, KYIJICHHOE Y 9TON arpo(upMbl, OKaXETCs U3 TIEPBOTO
X034HCTBA.
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X
5. Pemmte ypaBuenne log . (Xz — ZJ = 2. Ecinu ypaBHeHHE

sin—
3

HUMECT HECKOJIBKO KOpHeﬁ, TO B OTBET 3aAITMIITATE MEHBIITHI.

6. Bo cxompko pa3 IuomAAL  KBajpara,
OIMCAHHOTO OKOJIO OKPY)XHOCTH, OOJIbIIE TUIOIIAIH
KBaapara, BHUCAHHOI'O B 3Ty OKPY)KHOCTB?

7. Ha pucynke wu300paxkeH vt
rpadpuk  ¢GyHkumm Y = f(X) "
2,-1,1,2.B = [ N Y
KakOd U3 OTHX TOYEK 3HAUCHUE

npou3BoiHOW  Hambombmiee? B (VAR
OTBETE YKa)KUTE ATY TOUKY.

OTMCUYCHBI TOYKHU

8. OOBeM NPaBUILHOM YETHIPEXYTONBHON
mupamuasl SABCD pasen 12. Touka E —
cepenuna pebpa SB. Haiinure o6bem

tpeyronbHoii mupamuast EABC.

Yacrtn 2

9. Haiinnre 3Ha4YeHNE BBIpAKEHUS

lo sin5—7[—cos5—7Z 2+10 sins—ﬂ+cos5—ﬁ 2
Sap| ST 12 S| S5 12
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10. CkelTOOpAKCT MphITaeT HA CTOSIMIYIO HA penbcax ImiaThopmy,
co ckopocThio V =3 M/C IO OCTPBIM YIIIOM ¢ K penbcam. OT Tonmuka

m
watopma HauYMHAET €XaTh CO CKOpocThio U = —MVCosa (m/c),

m+
rme M=80 xr— wmacca ckeiiTOopmucta co  ckeiftoM, a
M =400 xr — wmacca mmardopmel. Ilox KakuM MaKCHMATbHEIM

yriaoMm ¢ (B Tpaaycax) HYXKHO MPbIraTh, YTOOBI pa30rHaTh MmiIaThopMy
He MeHee ueM 10 0,25 m/c?

11. PaGoume mnpoknagpBaror ToHHEeNb mmHOM 500 Merpos,
€KEJHEBHO yBEIMYMBAs HOPMY IPOKIAJIKU Ha OJHO M TO K€ YHCIIO
MeTpoB. M3BeCTHO, YTO 3a MEPBBI JIeHL paboune NPOIOKUIM 3 MeTpa
tynHena. Onpesieaure, CKOILKO METPOB TYHHENs MPOJIOKUIN pabouue
B IIOCIICJHUI JI€Hb, €CIM BCs paboTa Obuia BemosneHa 3a 10 queii.

12. Haiinure TOYKY MakcuMyMma ¢GbyHKIMK

y= (2X - 3)COS X —2S8In X + 5 npuHamiexKanyro HHTepBary L(); ZJ
2

Jns 3anucu pemeHuit U otBeToB Ha 3anaHus 13-19 ucnonsszyiite BIIAHK
OTBETOB Ne2. 3anumure cHayana HOMep BbIONHIeMOoro 3aaanus (13, 14
U T.JI.), a 3aTeM I[OJHOe OOOCHOBaHHOE pemeHne u oTBeT. OTBeTHI
3aIMACHIBANTE YETKO U pa300PUHBO.

13. a) Pemure ypaBHeHUE
.2 .
54sm X 7251n x—1 — 5 )

6) Haiinute Bce KOpHM 3TOro ypaBHEHHUS, IpUHAJUIEkKAIlINe

Sr
MPOMEXKYTKY | —7T; ——

2
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14. Yepes cepennny 60koBoro pebpa mpaBHILHON TPEYTrOIBHOM
MUPaMHJIbI IPOBEJICHA IIOCKOCTD 0L, IEPIICHIUKYISIpHAs 3TOMY peopy.
W3BecTHO, 4TO OHA IIEpeceKaeT OcTalbHbIe OOKOBBIE peOpa U pazouBaeT
MUpaMHly Ha JIBA MHOTOTPAaHHHUKA, 00BbEMBI KOTOPBIX OTHOCSTCS Kak 1
K 3.

a) JlokaxuTe, 4TO TUIOCKUN Yroj IpH BEpIIMHE MUPAMUJIbI PaBeH
45°.

0) Haiigure miomans ce4eHUs: MUPaMHIBI TUIOCKOCTBIO 0, €CIIU
OOKOBOE peOpPO MUpaMUIbI PaBHO 4.

15. Pemute HEpaBEHCTBO:
X X
log, —|-lo 2x*) < |log, ~|.
gx 4 g4x( ) gx 4

16. JIBe okxpyxHOCcTH mHepecekaiorca B Toukax P u Q. IIpsamas,
npoxoidias 4epe3 Touky P, BTOpoll pa3 NepecekaeT IepBYIO
OKPYKHOCTB B Touke A, a Bropyro — B Touke D. Tpsmas, mpoxoasias
uepes Touky Q mapamrensno AD, Bropoii pas mepecexaer mepsyro
OKpYHOCTB B Touke B, a BTopyro — B Touke C.

a)  Jlokaxure,  dTO
napajuiesIorpaMm.

‘leTBIpéXYTOJ'IBHI/IK

6) Haiinure ornomenue BP : PC, ecim pammyc mnepsoii
OKPY>KHOCTH BIBOE OOJIBIIIE paguyca BTOPOil.

17. TleTp B3sn kpeauT B 6aHKe Ha cpok 12 mecses. [1o moroBopy
[1eéTp momkeH BEpHYTh KPEIUT €XKEeMECSUYHBIMH IIaTekamMu. B koHIe
KaXJIOTO MecsIa K OCTaBIIeHcs cymMme nosira mobasisiercst % stoi
CYMMEBI, U CBOUM CXKCMCCAYHBIM ILIATCKOM HéTp rmoramacer -3STHu
No0aBJICHHBIE TIPOIEHTHl U YMEHbBINAET CyMMYy noira. ExxemecsuHble
IJIATCXKU HO}I6I/IpaIOTC$I Tak, 4TOOBI A0JII' YMEHbIIAJICA Ha OJITHY U Ty XK€
BEJIMYUHY KaxIbli Mecsil. M3BecTHO, 4To 00I1asi CyMMa, BhITUTaYeHHAs
[Terpom OaHKy 3a Becbhb CpPOK KpeOuUTOBaHHUsA, oOkazamack Ha 13%

0oJbIlle, YeM CyMMa, B3siTasi UM B KpeauT. Haiigure I.

ABCD —

http://math100.ru

18. Haiinute Bce 3HayeHUs mapameTpa a, MNPHU KaXIOM U3
KOTOPBIX CUCTEMa YpaBHEHUU

4
2" 12" =(a>~4) +y* +8,
ly|z*+222 -a’z+a+4=0

HMECT POBHO OJHO PCHICHUC.

19. 3a HOBOTOJHUM CTOJIOM JETH el OyTepOpobl M KOH(ETHI,
MPUYEM Ka)IBIH YTO-TO €JI, 1 MOXET OBITh TaK, YTO KTO-TO €] U TO U
npyroe. M3BecTHO, UTO MalbUMKOB, €BIIMX OyTepOpoabl, ObLIO HE

Oonee yeM — OT OOIIero uucia Jered, eBmMX OyTepOpoIbl, a

MaJIbYMKOB, C€BIIMX KOH(METHI, ObUIO HE Oojee — OT OoOImIero 4vmcia

JeTel, eBIIMX KOH(DETHI.

a) Mormo 1u 3a crojgoM ObITh 13 ManpumkoB, ecim
JIOTIOJIHUTEIBHO U3BECTHO, UTO BCETO 3a CTOJIOM ObLIO 25 neTeii?

0) Kakoe Hambosbllee KOJMMYECTBO MaJbUMKOB MOTJIO OBITH 3a
CTOJIOM, €CJIM JAOMOJIHUTENBHO U3BECTHO, YTO BCETO 3a CTOJIOM ObLIO 25
nerei?

B) Kakyro HauMeHbIIyI0 JOTI0 MOTJIA COCTaBJISATh JEBOYKH OT
obmrero yncia nerei 6e3 TOMOJTHUTEIFHOTO YCIOBUS IMMYHKTOB a U 07



