EavHbIn rocynapctBeHHbIN ak3ameH, 2016 . MATEMATUIKA. lpoburnbHbil ypogeHb

EnuHblii rocyiapcTBeHHbIH 3K3aMeH
no MATEMATHUKE

IIpopunbHbIi ypOBEeHD
HHcTpyKIus N0 BLINOJHEHUIO Pad0ThI

DK3aMeHaAIMOHHAs pPadoTa COCTOMT M3 JIBYX YacTeH, BKIIOYAONINX B CeOs
21 zamanme. Yacte 1 comepxur 8 3amaHWii 0a30BOTO YPOBHS CIIOKHOCTH C
KpaTKUM OTBeTOM. YacTh 2 cOHEpKUT 4 3aJaHUsd TIOBBIIICHHOTO YPOBHS
CIIO)KHOCTH C KPaTKUM OTBETOM W 7 3aJlaHUil TOBBIIICHHOTO W BBICOKOTO
YPOBHEMN CIIOKHOCTH C pa3BEPHYTHIM OTBETOM.

Ha BrImonHeHwe 5K3aMEHAIOHHON Pa0OTHI M0 MaTeMaTHKE OTBOIUTCA 3
gaca 55 muHYT (235 MUHYT).

OtBeThl K 3amaHusM 1-12 3amuChIBAIOTCA IO MPUBEASHHOMY HIDKE
o0pa3ily B BHIE II€JOr0 YHC/IAa WIM KOHEYHOH HecaTHYHOM npodu. UYwmcia
3aMUIIATE B TOJII OTBETOB B TEKCTE€ PabOTHI, a 3aTeM IEPEHECHTE B OJaHK
oTtBeToB No 1.

OtBeT: “0:8 . - O ’ 8

[pu BeImonHeHUM 3axanuii 13—19 Tpedyercst 3anucarh NOIHOE PELICHHE U
oTBeT B OaHke oTBeToB No 2.

Bce Omankum EI'D  3amonustorcss ApKMMH — 4YEPHBIMH  YEPHWJIAMH.
Jlomyckaercst HCIIOIb30BaHKE TeNEeBOM, KAMWIISIPHONW WK IEpheBOM pyUeK.

[Ipu BeIMOJIHEHHMN 33aHUK MOXHO IOJIb30BAaTHCS YEPHOBHKOM. 3alicH B
YepHOBHUKE HE yUUTHIBAIOTCS IPH OIICHUBAHUH PaOOTEHI.

Bannsl, nmomyuennsle Bamu 3a BBINOJHEHHBIE 3a/aHHS, CYMMHPYIOTCH.
[TocTapaiiTech BBIOIHNTH KaK MOKHO OOJIbIIE 3a1aHMi M HaOpaTh HanOoJbIICe
KOJIMYECTBO OasIoB.

Kenaem ycnexa!

CnpaBoqm,Ie MaTepHuaJIbl

sina + cos?a =1
sin2a = 2sina * cosa
cos 2a = cos? a — sin® «
sin(a + B) =sina - cos B + cosa * sin B
cos(a + B) =cosa-cosf —sina-sinf
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Omeemom k 3adanusam 1-12 saensemcsa wuenoe uucio uiu KoHeuHas
decamuyHan Opods. 3anuwiume YUCIO 6 Nojle Omeema é mexkcme papomsol,
3amem nepenecume ezo 6 B/IAHK OTBETOB MNe 1 cnpasa om nomepa
COOMmeEemcmeyouiezo 3a0aHuA, HAYUHAA C hnepeoil Kiemouxu. Kadxcoyio
uugpy, 3HaAK «MUHYC» U 3ARAMYI0 RUMWIUME 8 OMOeNbHOU KlemouKe 6
coomeemcmeuu ¢ npueeOéHHviMu 6 0Onanke oobpasyamu. Eounuyn

u3mepenmi nucams He HyJ}CHO.

Yactn 1

JleroM KuorpaMm 3eMJSIHUKH cTouT 250 py6Oueit. Mama kymmna 1 xr 400 r
kiyOoHUKH. CKOMbKO pyOnelt caaun ona moxydut ¢ 1000 py6neir?
Ortsert:

Ha rpaduke n3o0paskeHa 3aBUCUMOCTD KPYTSIIEro MOMEHTa aBTOMOOHIILHOTO
JIBUTATEJIS OT YKCia ero 000poToB B MUHYTY. Ha ocu aberuice oTKIIapIBaeTest
yucino 00opoToB B MUHYTY. Ha ocn opaunatr — kpyTsinquid MomeHT B H . M. UtoOBI
aBTOMOOWIIb HavaJ JBIKEHUE, KPYTALIMHA MOMEHT JOJDKEH OBbITh He MeHee 60

H . m. Kakoe HanmeHbI1ee 4nciio 000pOTOB JBHUTraTeNs B MUHYTY JIOCTaTOYHO,
4TOOBI aBTOMOOMIIB HAYaNl ABHKEHHUE?
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W3 touku A(4; 5) omyiieH mepreHaIuKyIsp Ha ock adcicc. Haiimure abenmcey
OCHOBaHUS IEePIICHINKYJIIPA.

-\

A(4:3)

OrtBerT:

KakoBa BepOSITHOCTB TOTO, YTO CITy4aifHO BRIOPAHHBIN TeNle()OHHBI HOMEP OKaH-
YHBAETCS ABYMsI YETHBIMH ITrppamu?

OTBeT:

Haiinure xopens ypasaerns logi(2x — 1) = —2
3

OrtBerT:

E OcHoBaHus paBHOOEIpeHHOI Tparnenny paBHbI 51 1 65. BokoBBIE CTOPOHBI PaBHBI
25. Haiinute CHHYC OCTpOTO yIia Tpare- B C
M.

OTBeT:
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MaTepuanbHas TOUKa JBHKETCA TIPAMOJMHEIHO 10 3aKOHY
1
x(6) =3 t3 — 3t? + 2t (rae X — paccTosHUe OT TOYKM OTCUETA B METPaXx, t —

BpeMsi B CEKYH/IaX, M3MEPEHHOe ¢ Havaia JBrkeHus1). Haliaure ee ckopocTs B
(M/c) B MOMeHT Bpemenn t = 4 c.

OrtBerT:

B mpsmoyronsaOM mapamnenenunene ABCDA,B,C; D, pebpo AB = 2, pedpo
AD = /5, pe6po AA; = 2. Touka K — cepenmna pebpa BB, . Haiinute miomans
CedeHus, mpoxoasmero yepe3 Touku A,, D; n K.

OrtBer:

He 3ab6yobme nepenecmu e6ce omeemvl 6 Onank omeemoe Ne 1 ¢
COOmMEEemMCcmeuU ¢ UHCIMPYKUUEIl N0 GbINOIHEHUIO PAhOmbl.

Yactn 2

Haiinure 3Hauenue Beipaxenust logs 50 — logs 10.

OTBeT:

HpI/I JBMKCHUM PAKETHI €€ BUAUMAA 11 HCIIOABUXKHOT'O Ha6J’lIOllaTeJ'l${ JJINHA, U3-

1]2
MepsieMasi B MeTpax, COKpalaercs 1o 3akony [ = [ /1 — . rae lp=5m—

JUTHHA TIOKOsIeics pakeThl, ¢ = 3 - 10° KM/C — CKOPOCTh CBETa, a V— CKOPOCTh

paxeTs! (B km/c). KakoBa mommkaa OBITh MUHIMAJIbHAS CKOPOCTB PAKETHI, UTOOHI e¢

HabmogaeMas rHA ctaia He Oonee 4 M? OTBET BBIpa3uTe B KM/C.

OrtBer:
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I'py30BuUK TIepeBO3UT MapTHIO MeOHs Maccoit 240 TOHH, €KETHEBHO yBEIMINBAs
HOPMY IIEPEBO3KH HA OJJHO M TO XK€ YHCIJIO TOHH. MI3BECTHO, UTO 3a MEPBHIA ACHBb
Ob110 TIepeBe3eHO 2 TOHHBI meOHs. Onpenenure, CKOILKO TOHH IeOHS OBUTO Tie-
peBe3eHO Ha JBEHAIIATHIN JeHb, €CIH BCA paboTa OblIa BEITONHEHA 3a 15 mHeit.

OtBerT:

o 7 2
Haiisute HaubonblIee 3Ha9eHHe QPYHKIMKM y = 377 76%7*7,

OTBeT:

He 3a0yobme nepenecmu e6ce omeemvl 6 0aank omeemos Ne 1 ¢
COOMEEemMCmMEUN ¢ UHCIPYKYUEll RO GbINOIHEHUI0 Pahombl.

Jna 3anucu pewenuii u omeemos na 3adanusn 13-19 ucnonvsyiime bJIAHK
OTBETOB M 2. 3anuwiume cuauana Homep 6vlnoaHAemo20 3ad0anus (13, 14
u m. 0.), a 3amem noaHoe 000CHO6aHHOe peuienue u omeem. Omeemul
3anucwleaiime 4émKo u pazoopuueo.

a) Pemmre ypaBaenue sin 3x + sin4x + sin5x = 0

14|

15
B

0) Haiinute xopHHU 3TOrO YpaBHEHUS, NPUHAJISKAIIE TPOMEKYTKY [O; g)

Cropona npaBuwibHO TpeyroiasHou npusmel ABCA;B;C; parna 8. BricoTa 3T0i1
npu3Mbl paBHa 6. Haittu yron mexay npsimeiMu CA; u AB;.

Pemmre nepasencteo log 5(x* — 2x —5) = 2.

Ipsmbie, coneprkaipe karetsl AC 1 CB npsimoyrosbaoro Tpeyronbauka ACB,
SIBIISTFOTCS] OOIIMMH BHYTPEHHUMH KacaTEbHBIMU K OKPY>KHOCTSM pasinycoB 2 U 4.
[psimast, comeprkarias THIIOTEHY3Y AB, sBiseTcs X 00IIel BHEITHEH KacaTelb-
HOML.

a) Jloxaxkute, 4TO JUIMHA OTpEe3Ka BHYTPEHHEH KacaTeNbHOMN, MPOBEICHHON U3 Bep-
LIMHBI OCTPOT'O yIJIa TPEYTOJIbHUKA 10 OJHOM U3 OKPY>KHOCTEH, paBHA ITOJIOBUHE
nepumeTtpa Tpeyroibauka ACB.

0) Haiinure nnommanp tpeyronsauka ACB.
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Omns xouert B3sTh B kpeaut 1 200 000 py6neii. [loramenne KpeauTa IpOUCXOIUT
pa3 B ToJl paBHBIMU CyMMaMH (KpOMe, MOXeT OBITh, IOCIIEHEH) TTOCIIe HaumcIe-
Hust mponeHToB. CraBka nporerTta 10 % rogossix. Ha kakoe MUHHMaNbHOE KOJTH-
4ecTBO JieT MOXeT OJIst B3ATh KPEIUT, YTOOBI €XKErOIHbIC BHIMIATHI ObIIIN HE
6omee 320 000 pybieir?

HaiinuTe Bce 3HaueHus napaMeTpa a, Ipu KaxXI0M U3 KOTOPBIX CUCTEMA
ypaBHEHU

((a—2)x% +6x)2 — 4((a — 2)x% + 6x)2 +4—a*=0

HUMECT POBHO JIBa pCIICHUA.

KpacHbrlit kapanaam crout 17 pyOneit, cunuit — 13 py6uneit. HyxHo KynuTh Ka-
paHnamm, uMest Bcero 495 py6uieit n coOoast JOMOIHUTENFHOE YCIIOBUE: YHCIIO
CHHHUX KapaHJallei He JOIDKHO OTIIMYAThCS OT YMCiia KPacHBIX KapaHamei 60Jib-
1le YeM Ha IATb.

a) MOYXHO JTi KyTIUTh TP TaKUX YCIOBHUAX 32 KapaHaama?

6) MOXHO JTH KYITUTP TIPH TaKUX YCIOBUAX 35 KapaHpmariei?

B) Kakoe Hanbomnbmree gmcio kapanaanieid MOKHO KYITUTh IIPH TAKUX yCIOBHUSX?

Pas6op Bcex 3aganun: http://vk.com/math 100/2016kim11
Pa3speluaeTca cBoboaHOE KONMMPOBaHWE B HEKOMMEPYECKNX 0Bpa3oBaTenbHbIX LEensx

~

oN AUX NI9HhOF0dNHEdL

HHUINTWNIAD  T7ot20

St

=



EavHbIn rocynapctBeHHbIN ak3ameH, 2016 . MATEMATUIKA. lpoburnbHbil ypogeHb

Cucrema oneHHBaHUsA
OTtBeTnl K 3aganusm 1-19

Kaxmoe w3 3amanmii 1-14 cumraercs BBHIMOJHEHHBIMH BEPHO, €CIIH
9K3aMEHYEMBId Jlal BEPHBIA OTBET B BHJE LEJIOTO YHCIA WIM KOHEYHOM
necaTHaHON npoOm. Kaxmoe BepHO BBHITOTHEHHOE 3alaHWe OICHWBaeTcs 1
0OasIoM.

BepHo BbInosHeHHbIE 3a1aHus 15-17 MakCUMyM OIICHUBAIOTCS B 2 Oaia,
samanus 18-19 — B 3 Oamna, a 3amanus 20-21 — B 4 Gamia.

Ne
3a1aHKs Otser
1 650
2 1500
3 4
4 0,25
5 5
6 0,96
7 2
8 5
9 1
10 180000
11 156
12 -3
a) iz?”+ 2nn,n>sZ
s
13 nZk, kaZ
0) 0; "

14 2arcsin ¥ i arccos0.04
15 (—o0; —2]U[4; o)
16 8
17 5 nmer
18 (—o0; —1); 0; 2; (5; +)

a) na
19 0) HeT

B) 33
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