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Enunnblii rocygapcrBennslii 3x3amen no MATEMATUKE
TpenupoBouHbiii BapuanT Ne 86

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. 31 BBINYCKHHMK INKOJBI COOMPAIOTCS YYMTHCS B TEXHMYECKHMX

By3ax. Ouu cocrapmsor 20% or ymcna BeimycKHHKOB. CKOJBKO B
IIKOJIE BBITYCKHUKOB?

2. Ha pucyHke XHUpPHBIMH TOYKaMHU

MOKA3aHO CYTOYHOE KOJINYECTBO  °

0Ca/IKOB, BbIMagaBmmX B Kasanu ¢ 3 mo | /
15 despans 1909 rona. Ilo ropusonrama  * /1 \ /
YKa3pIBAalOTCA  YHWCiIa  Mecsma, 1o,/ |\ \ /

BCPpTUKAJIM — KOJHMYECTBO OCAIKOB,
BBINIABIIIUX B COOTBCTCTByIOIJ_II/II\/'I JACHb, B
MUJIJIUMETpax. I[J'IH HarliIIHOCTH  XUPHBIC TOYKM Ha PHCYHKE
COCOAMHCHBI JIMHHUEH. Onpe,uenI/ITe 0 PUCYHKY, CKOJIBKO ,[[Heﬁ n3
JAaHHOT'O Mepruoaa HE BbIIIagaI0 OCAAKOB.

3. Haiinure tanrenc yrima AOB.

4. Hayunas xoudepenius nposogutcs B 4 jgua. Bcero

sarutanuposano 50 noknanoB — mnepsbie aBa aus 1mo 11 moknanos,
OCTaJIbHBIE pPAacCHpe/eNieHbl TOPOBHY MEXIY TPETbHUM U YETBEPTHIM
nasmu. Tlopsimok  nokiazoB ompenensercs xkepeObeBkoil. Kakosa
BEPOATHOCTb, yro  jokman  mpodeccopa M. OKaXkeTcs
3aMJIaHUPOBAHHBIM Ha MOCIEIHUN AeHb KOH(pepeHIH?
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V2Xx—=3 =0,5x.

UMEET HECKOJIbKO KOpHEH, TO B OTBET 3alUIlINTe WX CPEIHEe
apupMeTHIECKOe.

S. Pemure ypaBHeHue Ecmn ypaBHenue

6. B Tynoyronsnom tpeyronshuke ABC AC =BC = J17, AH
— Boicotra, CH =4 Haitnure tg ACB.

7. Ha pucynke wu3o0paxeH rpadux
y= f'(X) NPOM3BOAHON (yHKIHE | (X)
U BOCEMb TOYEK Ha ocu abcuucc:

X5 Xy Xyyeeey Xg . B CKOIBKUX M3 OTHX TOYEK

dynkius (X) yObIBaeT? -

8. O6weM oxHoro kyba B 216 pa3 Gonbime o0bema apyroro kyba.
Bo CKOJBKO pa3 MUIOIAnb IIOBEPXHOCTH IEPBOrO Kyba OoJblie
IUIONIAU OBEPXHOCTH BTOPOro Kyba?

Yactp 2

11 1 (-n"
. 1Y a3t 57t =
9. Haiinute 3HaueHue BbIpaKEHUS ( J 3 9 27 3

+...

81

10. HesaBucuMoOe areHTCTBO HaMEpeHO BBecTH peitunr R
HOBOCTHBIX M3/IaHMI Ha OCHOBE MokKasarened mudopmarusHOCTH N,
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OINEePaTUBHOCTHU Op U OOBEKTUBHOCTH |I nyonukamuii. Kax s

IOKa3aTelb OLEHHMBAETCH LEIbIMM YUCIAMU OT -2 10 2. AHAIUTHK,
COCTaBISOUUN (OPMYIly, CUUTAET, YTO OOBEKTHUBHOCTH MYyOIHKAIUI
[EHUTCS BTpoe, a WH(POPMATUBHOCTH — BIBOEC JOPOXKE, UYEM
omepaTuBHOCTb. B pesynbrare,  ¢Gopmyna  mnpumMeTr — BUJ

R_3In+Op+2Tr

. Kakum nomkHO ObITE uncio A, uToObl U3aHue, y

KOTOPOro BCC I10Ka3aTCIn HaI/IGOHbH_II/Ie, IIOJIYYHIIO peﬁTI/IHF 309

11. JIge TpyOsl HanmonustoT Gacceitn 3a 3 gaca 36 muHyT, a oxHa

nepsas TpyOa HamosHseT Oaccelin 3a 6 uacoB. 3a CKOJBKO YacoB
HaToJIHSAET OacceiH oiHa BTOpas Tpyba?

12. Haiinure HauOoIbIIEE

y=128inX—6\/§X+ 37+ 6 Haorpeske LO;%J

3HA4YCHUC Q)YHKHI/II/I

Jnst 3anucu perieHuit u oTBeToB Ha 3ananus 13-19 ucnomnszyiite BJIAHK
OTBETOB Ne2. 3anummre cHauaina HOMep BHIMONHIEMOTo 3aaanus (13, 14
U T.JI.), a 3aTeM TIOJHOe OOOCHOBaHHOE pemieHne W oTBeT. OTBETHI
3allUChIBAiTE YETKO U pa30opUHBO.

13. a) Pemure ypaBHeHue

cos X cos X

2 5
5 2

6) Haiinute Bce KOpHM 3TOro ypaBHEHHUS, NpUHAJJIEkKAIlNe

37
npoMexyTky | —37r;— >
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14. B ocuopanuu npamoit npusmer ABCDAB;C D, nexur
kBagpatr ABCD co cTopomnoii 2, a BeicoTa npusmsl paBHa 1. Touka E
nexut Ha guaronanu BDy, npuuem BE = 1.

a) ITocTpoiite ceuenue npusmbl miockoctoio A;CHE.

6) Haiinute yrom Mexay IUIOCKOCTHIO CEYEHHS U ILIOCKOCTBHIO

ABC.

15. Pemite HEpaBEHCTBO:

R
X X

menuane BM
paBaoGenpennoro Tpeyronsuuka ABC kak na nuamerpe, BTopoii pas
nepecekaet ocHoanue BC B touxke K.

16.  OkpyXHOCTb,  IOCTPOCHHAas  Ha

a) Jlokaxure, uto orpe3ok BK Brpoe Gonbime orpeska CK.

0) Ilycte ykazaHHas OKpyxKHOCTh nepecekaer cropony AB B

touxe N. Haiigure AB, ecru BK =18 u BN=17.

17. 3aBucumocts komuuectBa Q (B mr., 0<Q<15000)
KYIUIEHHOTO y (pMPMBI ToBapa oT LeHsl P (B py0. 3a mIT.) BEIpaxaeTcs
popmynoit Q =15000— P. 3arparsr na npoussoacrso Q emunun
tosapa coctasnsor 3 000Q +1000 000 py6neit. Kpome 3arpar Ha
NpOU3BOJACTBO, (upMa JODKHA IIaTuTh Hamor [ pyOuei
(0 <t<l10 000) C KaXIOH NPOM3BEIEHHON eMHHUIIEI TOBapa. Takum

obpazom, pUOBLITH bupMBI COCTaBJISIET

PQ —-3000Q —1000000—-tQ py6xeii, a o6mas cyMMa Hajoros,

cobpanHbIX rocymapctsom, paBHa {Q py6neii. ®upma npousBoguT
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TaKO€ KOJIMYECTBO TOBapa, Ipu KOTOPOM ec HpI/I6I>IJ'H:> MaKCHMaAJIbHA.

[lpu kakom 3Hauenun { oOmIas cymMma HaJOroB, COOpPaHHBIX
rocyJapcTBOM, OyIeT MaKCUMAJIbHOM?

18. Haiinure Bce 3HaueHMs IapaMerpa @, NpU KaxaAoM U3
KOTOPBIX CUCTEMa HEPABEHCTB

(a—1)x*+2ax+a+4<0,
ax’ +2(a+1l)x+a+1=0

HMCCT CIMHCTBCHHOC PCIICHUC.

19. Jlano TpEX3HAYHOE HATYpAbHOE YUCIO (YHUCIO HE MOMKET
HauuHaThCsA ¢ Hyis), He kpatHoe 100,

a) Moxer JIu YyaCcTHOE 3TOro 4Mcia U CyMMbl €ro Hu@p ObITH
paBubiM 90?

6) MoxeTr aM YaCTHOE 3TOr0 YHMClia U CyMMBbI €ro 1udp ObITh
paBHBIM 887

B) Kakoe Hambonblliee HaTypalbHOE 3HAUEHHUE MOXKET HMETh
YaCTHOE JIaHHOTO YHCJIa U CyMMBI ero nugp?



