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Enunnblii rocygapcrBennslii 3x3amen no MATEMATUKE
TpenupoBouHblii BapuanT Ne 27

IIpopunibHbIi YPOBEHD
HNHcTpyKuus o BHINOJTHEHHIO padoThI

OK3aMeHallMOHHAs paboTa COCTOUT M3 JABYX YacTel, BKIIOYAIOMINX B
ce0s 19 3amanuii. Yacts 1 cogepxut 8 3amanuii 6a30BOro YpOBHSI CIOKHOCTU
C KpaTKuM OTBETOB. YacTh 2 comepkuT 4 3amaHus MOBBIMICHHOTO YPOBHS
CIIO)KHOCTH C KPaTKUM OTBETOM W [ 3a/JaHusl MOBBIIIEHHOTO M BBICOKOTO
YPOBHSI CJIO)KHOCTH C pa3BEPHYTHIM OTBETOM.

Ha BbmonHeHWe »K3aMEHAIIMOHHOW paboTBl TIO MaTeMaTHKe
otBoauTcs 3 yaca 55 munyT (235 MHUHYT).

OtBeThl K 3a1auaM 1-12 3amuceIiBaloTCs B BUJE LEI0I0 YKUCIA WA
KOHEYHOH AECATHMYHOM ApoOu. Ymcna 3amuimTe B IMOJS OTBETOB B TEKCTE
paboThL, a 3aTeM nepeHecute B 6aHk oTBeToB Ne 1.

Ilpu BeimonHeHuM 3amanuii 13—19 Tpebyercs 3amucaTh IMOJHOE
peuieHre 1 OTBeT B OnaHke oTBeTOB Ne 2. Bee Omanku EI'D 3amommsirorcst
SAPKUMH YEPHBIMH depHUIaMH. JlomycKaeTcs HCIOJb30BaHUE IeICBOM WMiIH
KanwuIIpHOW pydku. Ilpyu BBIONHEHMM 3aJaHUMl MOKHO I10JIB30BAaThCS
YepHOBUKOM. 3alKMCH B YEPHOBHKE, a TaKK€ B TEKCT€ KOHTPOJIBHBIX
W3MEPUTENBHBIX MaTepUalioB HE YUYHUTHIBAIOTCS HpPHU OLIEHUBAHUU PAOOTHI.
Bannel, momyuyenHele Bamu 3a BBINONHEHHBIE 3aJaHusl, CYMMHPYIOTCS.
[ocrapaiiTecs BBINOJHUTH Kak MOXHO Oonblie 3aJaHuii W HaOpath
HaunOonbiee KomudyecTBo OauioB. llocne 3aBeprieHust paboThl MPOBEPHTE,
YTO OTBET Ha KakJoe€ 3amanue B OsaHkax orBeToB Ne 1 m Ne 2 3ammcan non
MPaBUIBHBIM HOMEPOM.

JKEJIAEM YCITEXA!
CﬂpaBOqHBIe MaTep](la.]'Il)I
sin’ o +cos®a =1
sin2a =2sinx cosa
cos2a = Cos% o —sin’ a
sin(a+,8) =sinacos S +cosasin B
cos(a + f3) =cosacos f—sinasin S
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OtBeToM K 3afaHusiM 1-12 sBIAETCA IET0€ YHUCI0 WIM KOHEYHAst AECATHIHAS IPOOB.
3anummuTe YHUCII0 B MOJIE OTBETA B TEKCTE paboTHI, 3aTeM nepenecure ero B BJIAHK
OTBETOB Nel cmpaBa oT HOMepa COOTBETCTBYIOIIETO 3aaHUs, HAUWHAS C MIEPBOit
kneroukn. Kaxkayro nmudpy, 3HaK «MHHYC» W 3aIATYI0 IHIIATE B OTAENBHOHN
KkjeTouke. ENMHUIBI H3MepeHUs MUcaTh HE HYXKHO.

Yacrs 1

1. IlaBen VIBaHOBMY KynmuJd aMEpPUKAHCKUHA  aBTOMOOWIIb,
CHUJOMETp KOTOpOro II0Ka3blBa€T CKOPOCTh B MWISIX B u4ac.
Amepukanckas Muisi paBHa 1609 M. KakoBa ckopocTh aBTOMOOWIIS B
KMJIOMETpax B 4yac, €CJIM CIIUJOMETP IMOKa3bIBaeT 65 Muib B yac? OTBeT
OKPYTJIUTE JI0 IIeJIOT0 YUCIIA.

2. Ha pucynke moka3aH
rpaduK ABWKCHHUS aBTOMOOWIIS 11O
mapuipyty. Ha ocu abcuucc :®
OTKJIaJbIBacTCSI BpeMs (B dYacax),
Ha OCH OpAWHAT — MPOWAECHHBIA ¥
nytb (B kwiomerpax). Haiinute
CPEIOHIOI0  CKOPOCTh  JBWJKEHUS  »
aBTOMOOWJIS Ha TAaHHOM MapuipyTe.
OTBeT naiiTe B KM/4.

RILIMET

Pacermunn

0 A= L — S - 1 | L -

1.0 15 20 Bpeus =macu

3. Haiimure  miomans — YETHIPEXYTOJIbHUKA,
M300paK€HHOT0 Ha KJeTyaTo Oymare ¢ pa3mMepoM
knmetku lcMx1cM  (cm. puc.)). Oteer paiite B

KBaJApaTHBIX CAHTUMETpPaAx.

4. BeposTHOCTH TOrO, uTO OaTapeiika OpaxoBanHas, paBHa 0,06.
[Toxynarens B Mara3uHe BBIOMpPAET CIydyalHYIO YIIaKOBKY, B KOTOPOI
nBe Takux Oatapeiiku. Haiiaure BeposTHOCTB TOro, 4TO 00€ OaTapeiiku
OKa)KyTCsl UICTIPABHBIMH.
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5. HaiiauTe KOpeHb ypaBHEHHUS = X=17—.

7

D C
6. OKo0JIO OKPYKHOCTH OTMCAaHA Tparmerws,
nepumeTp Kotopod paBeH 40. Haiinute ee
CPEIHIOIO JIMHUIO.
A B

7. Ha pucynke wu3o0paxkeH rpadux ’
y= f'(X) — npousBoaHoit pynkmun | (X)
Haiigure abcumccy TOYkM, B KOTOpOU
rpaduky y=f (X)

napauiensHa  mpamoi Y =2X—2 T

KacarcijibHasia K

COBIIQJIACT C HEH.

8. B mnpsamoyromerom mnapamnenenunene ABCDA;B,C.D;
msBectHel pebpa AB =3, AD =5, AA =12. Haiizure mmomans

CCUCHUA ITapaJUICIICIIUIICAA, ITPOXOAAIICTO Y€PE3 TOUKHU A, B u C]_.

Yacrb 2

4

9. HaiinuTe 3HaYeHHE BBIPAKECHUS

7\/;_5+5\/;+3x—
N X

mpu X =3
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10. Ecam moctaTouHo OBICTPO BpaliaTh BEAEPKO C BOJOW Ha
BEPEBKE B BEPTUKAIBHOU IJIOCKOCTH, TO BOAAa HE OyleT BBLIMBATHCS.
[Ipu BpameHun Benepka Cuja NaBJICHHWs] BOJBI Ha JHO HE OCTAaeTCs
IIOCTOSHHOM: OHA MAaKCHMAaJlbHAa B HIDKHCH TOYKE M MUHMMAJIBHA B
BepxHel. Bona He OyzneT BBIIMBATHCS, €CIM CUila €€ JIaBJICHUsI Ha JTHO
OyJeT MOJIOKHUTEIBHOW BO BCEX TOYKAX TPACKTOPUU KpOME BEpXHEl,
rJIc OHAa MOXKET OBITh PaBHOW HYNIO. B BEpXHE TOUKe cuiia JTaBJICHHUS,

2

v
BBIPAKEHHAs B HBIOTOHaX, paHa P =M| — —( |, rme m — macca

BOABI B KHJIOIpaMMax, V— CKOpPOCTH JABWIKCHHA BCACPKA B M/C, L—
JUIMHa BEPEBKHM B MeTpaxX, §— YCKOpPEHHE CBOOOJHOTO IafeHUs
(canraiite ¢ =10 M/c%). C Kakoil HaMMEHBIIEH CKOPOCTBIO HAMO

BpaImiaTh BeACPKO, YTOOBI BOJA HE BBUIMBAJIACh, €CIIU JUIMHA BEPEBKHU
paBHa 40 cm? OTBeT BbIpazuTe B M/C.

11. Muts, Anrton, [oma u bopuc yupenunun KOMIIaHUIO C
ycraBHbIM KanutaioM 200000 py6neir. Muts BHec 14% ycraBHOTO
kanutana, AHTOH — 42000 py6useit, ['oma 0,12 ycraBHOrO
KanuTalla, a OCTaBIIYIOCS 4YacTh KamuTajna BHec bopuc. Yupemurenu
JIOTOBOPWJIMCH ~ JIEIUTh  €XKETOJHYI0 MNPHUObUIE  MPOMOPLHUOHATIBHO
BHECEHHOMY B yCTaBHOM KamuTan Bkiaaay. Kakas cymma oT npuObLu
1000000 py06:eii npuunrtaercs bopucy? OTBet naiite B pyOIsx.

12. Haiimure HanOoIbIIIEE

y=(x* ~10x+10)e**”

3Ha4YCHHE byHKIIUN

Ha OTpe3Ke [5;11]

Jnst 3anucu permieHnit U oTBeToB Ha 3anaHus 13-19 ucnonssyiite BJIAHK
OTBETOB Ne2. 3anumure cHavana HOMep BhIONMHAeMOro 3aaanus (13, 14
U T.JI.), a 3aTeéM I[OJHOEe OOOCHOBAaHHOE pemeHne u oTBeT. OTBETHI
3anuchIBaiiTe 4ETKO U pa30opUHBO.
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13. a) Pemure ypaBHeHUe

oS X
3 2¢0s% x—cos x

cos? x =4 )
9

0) Haiigute Bce KOpHM 3TOro ypaBHEHHUS, IpUHAJUIECKAIINUE

3r &«
IPOMEXYTKY | ———;—
2 6
14. Jana NpaBUIIbHAS IIECTUYTOIbHAS npu3Ma
ABCDEFA;B;C.D{E{F co croponoii ocnoBanus \/§ U GOKOBBIM
pebpom 1.

a) Jlokxaxwure, uro miockoctu ACA; u B;CE; nepnenuxynsapusr.
6) Haitmure yron mexay npameivu BF; u CDy.

15. Pemmte HEpaBEHCTBO:

Iog0?5(8+2x—xz)—7logz(8+2x—x2)<—12 .

16. B napannenorpamme ABCD Touka M — cepenuna cropons
AD, P — touka nepeceuenus orpeska BM ¢ nuaronansro AC.

a) Jlokaxwure, aro npamas DP npoxomut uepes cepenumy croporst
AB.

0) buccextpuca yrima BAC nepecexaer otpesok BM B Touxe Q.

Haiiaute otnomenne PM : BQ, ecru AB: AC=1: 3.

17. 15 suBaps mnnaHupyeTcsl B3STh Kpeaur B OaHke Ha 39
MecsIeB. Y CIOBHS €0 BO3BPATa TAKOBBI:

* l-ro umcna Kaxaoro Mmecsna J0Ar Bo3pacTaeT Ha % 1o
CPaBHEHUIO C KOHIIOM TIPEIBIAYIIEr0 MECSIIa;
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e cO 2-ro0 1mo l4-e 4HCIO KaXIoro Mecsma HeoOXoauMO
BBIIJIATUTH YacCTh JOJITa;
* 15-ro 4ncna Kaxaoro MecsIa A0T J0JKEH ObITh Ha OJIHY U TY
’K€ BEJIMYMHY MEHbIIIE J10JIra Ha 15-¢ 4nucino npeapayero Mecsiia.
N3BecTHO, 4TO 00IIasi CymMMa JI€HET, KOTOPYIO HYKHO BBITUIATHUTH
0aHKy 3a Bech CpoK KpenuroBaHus, Ha 20% Oomblle, yeM cymma,
B3dATas B Kpeaut. Haiiaure I.

18. Haiiaure Bce 3HaueHus napamerpa a, IpHu KakJIoM U3 KOTOPbIX
CHUCTEMa ypaBHEHUN

2x—2y—2:|x2+y2—1|
y=a(x-1)

nmMeeT OoJjiee ABYX peH.IeHHfI.

19. Ha nocke namucano 100 pa3nuyHBIX HATypalbHBIX YHCED,
cyMMa KoTopbIx paBHa 5130.

a) MoseT 11 0KazaTbes, 4TO Ha JOCKE HAamucaHo yucio 2407

0) MokeT 511 oka3aThcs, UTO Ha JOCKE HEeT uncia 167

B) Kakoe HanMeHblllee KOJUYECTBO YHUCEN, KPATHBIX 16, MOXKET
OBITH HA JOCKE?
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OTBETbBI K TPEHUPOBOYHOMY BAPUAHTY 27
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