TpenupoBounasi padora Nel no MATEMATUKE
11 kaacce
20 centsi6pst 2018 rona
Bapuant MA10112
(mpoduIbHBINA YPOBEHD)

Brimomaena: 1O KJ1acc

I/IHCprKHHﬂ 10 BBINMOJIHCHHUIO paﬁon

Ha Bbmonnenue paboThl MO MareMaTUKEe OTBOJAUTCS 3 yaca 55 MHUHYT
(235 munyT). PaboTa COCTOMT U3 ABYX YacTel, BKIIIOYAIOMUX B ccOs1 19 3amaHui.

Yacts 1 conmepxut 8 3amaHuil 0a30BOr0 ypOBHSI CIOKHOCTU C KPaTKUM
orBeTtoM. Yacte 2 comepkuT 4 3a1aHusl NOBBILIEHHOTO YPOBHS CIIOXKHOCTH
C KpaTKUM OTBE€TOM M 7 3aJlaHUi MOBBIIIEHHOIO U BBICOKOI'O YPOBHEH CIIOXXHOCTH
C Pa3BEPHYTHIM OTBETOM.

OrBeTsl K 3agaHusM |—12 3amuceIBalOTCS B BUJAE IEJIOr0 4YHCIa WA
KOHEYHOH JeCATUIHON JpOOH.

[Ipu BeimonHenuu 3aganuii 13—19 TpeOyeTcs 3anucarb MOJIHOE PElICHUE Ha
OTJIEJIbHOM JIMCTE OyMmar.

[Ipn BBINONHEHUM 3aJaHUNA MOXKHO IOJIb30BAThCS YEPHOBUKOM. 3aIlKCH
B YCPHOBHKE HE YIUTHIBAIOTCS NTPU OLICHUBAHUU PA0 OTHI.

bayutel, nonydennble Bamu 3a BBIIOJTHEHHBIE 33JaHUs, CYMMHUPYIOTCS.

ITocrapaiiTech BBITOJHUTH KaK MOXXHO OoJbllle 3alaHul W HaOparh
HauOOoJIbIIIee KOTMYECTBO OAIIOB.

Kenaem ycnexa!
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Maremaruka. 11 knacc. Bappuant MA10112 2

Yacts 1

Omeemom K Kaxucoomy u3 3zaoanuii 1-12 saenaemca KoHeunas oOecamuyHasn
0pooOb, uenoe 4YUCIO0 UIU ROCTE008AMETbHOCHb UUPp. 3anuwiume omeemvl
K 3a0aHUAM 6 noJjie omeema ¢ mexkcme padomeal.

OpHoro pynioHa 000€B XBaraeT sl OKJEWKH TMOJOChl OT IMOJia O IMOTOJIKa
mmpuHot 1,4 M. CKOJBKO pPYJIOHOB O0O€B HYKHO KYIUTh [JIs OKJICUKHU
MpSMOYrOJIbHOM KOMHAaThI pazMmepamu 3,2 M Ha 2,8 M?

OtBeT:

Ha pucyHke >KHpHBIMU TOYKaAaMH TOKa3aHO CYTOYHOE KOJMYECTBO OCAIKOB,
BbIMagaBmux B Mypmancke ¢ 7 mo 22 nHosiOps 1995 roma. Ilo ropusonTanu
YKa3bIBAIOTCS YMCIIa MECALA, 1O BEPTUKAIU — KOJIMYECTBO OCAJKOB, BBIMABIINX
B COOTBETCTBYIOIIUY J€Hb, B MUJIIUMETpax. [ HarIsiAHOCTH JKUPHBIE TOUKU HA
PUCYHKE COEAMHEHbl JuHUEeW. OmnpeAenuTe MO PHUCYHKY, Kakoe HauOoJbliee
KOJIMYECTBO OCAJKOB BbIManaao B mepuoa ¢ 7 mo 14 deppans. OrBer naite
B MHJUITUMETpaXx.
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OtBeT:

Ha kneruaroit Oymare ¢ pasmepom kieTkn 1x1 n3o0paxkén A
tpeyronbHuk  ABC. Haiiqute aauMHy e€ro MeauaHBbl,
npoBeAEHHON 13 BepiuHbl C.

OtBeT:
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Marematuka. 11 xiacc. Bapuant MA10112 3

ABTOMaTuueckas JIMHHUS HW3rOTaBIMBAeT Oarapelku. BeposTHOCTH TOro, 4TO
roroBas Oarapeiika HeucnpaBHa, paBHa 0,03. [lepen ynakoBkoil kaxxaas Oarapeiika
MPOXOAUT CHUCTEMY KOHTpoysl. BeposiTHOCTH TOro, 4Tto cucrema 3a0pakyer
HeucnpaBHyO Oartapeiiky, paBHa 0,95. BeposTrHocTh TOro, 4Tro cucrema IO
ommOKke 3a0pakyeT ucnpaBHyro Oarapeiiky, paBHa 0,04. Haiinute BeposiTHOCTH
TOr0, 4YTO CJIy4ailHO BBIOpaHHAas W3rOTOBJICHHAs Oarapeilika OymeT 3a0pakoBaHa
CHUCTEMOU KOHTPOJIA.

OtBeT:

Pemnte ypaBuenue /—40+13x = x. Eciu ypaBHeHue umeeT 6ojiee OAHOTO KOpHS,

B OTBETE 3ANUIIUTE MEHBIINN U3 KOPHEH.

OtBeT:

Haiinute xopay, Ha koTopyto onupaetcs yroa 30°,
BIMCAHHBIN B OKPYKHOCTh paauyca 25.

OtBeT:
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Maremaruka. 11 knacc. Bappuant MA10112 4

Ha pucynke usobpaxén rpadux ¢ynxuun y = f'(X) — mpousBoxnoii dyHkuum
f(x), ompemenéunoii ma wmmrepane (—1,12). Haiizure TOuKy SKCTpemyma

dymxuun f (X), npuHagnexantyio orpesky [0;7].

Y y=f'x
/
~1 ! 3 — X
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Orser:

Haiinute mnnomans NDOBEPXHOCTH MHOTOTPaHHUKA, 1

M300paKEHHOTO HAa PHUCYHKE (BCE JBYrpaHHBIC YIJIbI :

psIMbIE). 5 o2
3

OrtBer: . 2
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Maremaruka. 11 knacc. Bappuant MA10112 S)

Yacrtb 2
5(m6)5 +13(m1°)3

( 15)2 ,ecot m=3,7.
2m

Haitnure 3HaueHuEe BBIpaXEeHUs

OtBeT:

BononasHelii KOJOKOJ, comepkammi v=6 MOJeHd BO31yXa NpH AaABICHUH
p,=2,5 armocdephl, MEIJIEHHO ONYCKalOT Ha JHO Bomoéma. llpm sTOM

IPOMCXOJUT M30TEPMUYECKOE CKATUE BO3AYyXa JO KOHEUHOrO [aBj€HUA P, .
Pabora, coBepiiaemas BOJON NpH CKAaTUU BO3/YyXa, OMPENENIeTCs BbIpaKEHUEM

A=ovT logZ&, rme o= 5,752[—)K — mocrosHHasg, T =300 K —
P, MoJIb - K
TemIeparypa Bosnyxa. Haiinnre, kakoe nasnenue p, (B arm) OyIeT MMETh BO31yX

B KOJIOKOJIE, €CIIM TIPH CKATHH BO3AyXa Oblia coBepiieHa padora B 10 350 JIx.

OtBeT:

N3 nmynkra A B nmyHKT B, paccrosHue mexny KotopbiMu 30 KM, OZHOBPEMEHHO
BbIEXaJM aBTOMOOWJIMCT W Bejocuienucr. M3BecTHo, 4To B 4yac aBTOMOOMJIMCT
npoekaeT Ha 100 kM Oonbiie, yeM Benocurnenucr. Omnpenenutre CKOpOCTh
BEJIOCUIIEINCTA, €CIH M3BECTHO, YTO OH NpUObUT B MYHKT B Ha 1w4ac 15 munyr
nozxe apTomoomnucra. OTBeT faiTe B KM/4.

OtBeT:

Haiinute HauMmeHbllee 3HauyeHHE (QYHKIUU Y= (X—18)2 e*™® Ha OTpE3Ke
[16,5; 25].

OtBeT:
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Marematuka. 11 xiacc. Bapuant MA10112 6

Jlna 3anucu pewenuit u omeemoe Ha 3aoanusn 13—19 ucnonv3zyiime omaoenvHblil
aucm. 3anuwmiume cHA4a1a HoOmep 6blNOIHAEMO020 3a0anus (13, 14 u m. o.),
a 3amem noJjiHoe 000cHosanHoe peutenue u omeem. Omeemul 3anucwvléaiime
uémko u pazoopuueo.
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a) Pemmte ypaBHeHHe 4sin2(x +%t) ++/2sin2x =1.

0) HaiinuTe Bce KOPHU 3TOr0 ypaBHEHUS, MPUHAJJICKAIINUE OTPE3KY [9771- 675} :

B ocHoBanuu npaBuiibHOM 4eThIpEéXyroapHoi nupamuasl MABCD nexut kBaapar
ABCD co croponoii 8. [IpoTuBonosioxHbie 00KOBbIE péOpa MUpAMUIBI TOMAPHO
nepneHauKyIspabl. Uepes cepenunnl pédoep MA u MB mpoBenena nmiockocts o,
napasienbHas peopy MC .

a) Jlokaxure, 4TO cedyeHUE TIUIOCKOCThI0O o mnupamuasl MABC sBusiercs
IapajuIeIorpaMMOM.

0) Haitaure nnomans ceuenus nupamuasl MABC mIocKoCThIO 0.

2
3 2 18x"—x+4
Pemmure HepaBeHCTBO X~ — X~ — T <l1.

JIBe OKpY)KHOCTH KacaroTcs BHeEImHUM oOpa3zom B Touke C. Ilpsimas kacaetcs
MEHBIIEH OKPYXHOCTH B To4dke A, a Oosbieit — B Touke B, oTimunoit ot A.
[Ipssmass AC BTOpHYHO TiepecekaeT OONBIIYI0 OKPYKHOCTH B Touke D, mpsmas
BC BTOpHYHO MepecekaeT MEHbIITYI0 OKPYKHOCTh B Touke E.

a) HoxaxwuTte, uro npsimass AE mapamnenpaa mpsimoini BD .

0) Ilycte L — ormumunas or D Touka mepeceuenust orpeska DE ¢ Oomprmeit
okpyxHocThi0. Haiimure EL , ecu pagmycer okpykHOCTE# paBHEI 1 1 4.
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Maremaruka. 11 knacc. Bappuant MA10112 7

[lo Ou3Hec-maHy MNpeanoNaraeTcsi BJIOXKUTh B YETHIPEXJCTHUU MPOEKT IeJioe
yucino MIH pyoOneit. Ilo mrtoram Kaxaoro rojga MiaaHUPYETCS HOPUPOCT CPEICTB
BKiIaaunka Ha 10 % mo cpaBHEHHIO C HadaloM rojga. HauucineHHble TPOLEHTHI
OCTAlOTCS BIJIOKEHHBIMH B mpoekT. Kpome »TOro, cpasdy mnocie HaYHUCICHUU
MPOLICHTOB HYXHBI JOMOJHUTENbHBIC BIOXKEHU: Mo 10 MiH pyOnel B mepBbld U
BTOPOM TOABL, a TAKXE MO S5 MJIH B TPEeTUHW M 4YETBEPTHIM roabl. Haiinute
HAaUMEHBIINN pa3Mep MEPBOHAYATHHBIX BJIOKEHUMU, MPU KOTOPOM 00Ias cymma
CPEICTB BKJaJAUMKa K Hadaldy TPEThero rojga craneTt Ooibine 80 MIH, a K KOHIY
npoekta — Oosnbiie 100 mitH pyoei.

Haitnure Bce 3HaueHus a, pU KOTOPBIX YPABHEHUE
2
2 4 2
(x +2x—a) =2X +2(2x-a)

MMeeT eMHCTBEHHOE penlenne Ha orpeske [0;3].

[Tycte K(Nn) o0o3HauaeT cymMMmy KBaapaToB Beex UG P HATYypaIbHOTO Yncia n.
a) CymectByeT 1 Takoe Tpéx3HadyHoe yucio N, uro K(n)=1877
6) CymecTByeT 11 Takoe Tpéx3HauyHoe gucio N, uto K(n)=1887

B) Kakoe HanMeHbIIIee 3HaUeHNnEe MOXKET TpuHUMarh Beipaxkenune 4K (n) —2n, ecion
N — TPEX3HAYHOE YU CIIO?
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