TpenupoBounasi pabora no MATEMATHUKE
11 xknace
21 anpens 2017 rona
Bapuant MA10709
(mpo¢MITBbHEI yPOBEHB)

Beimmonrena: DO KJIacc

NHcTpyKUMS 10 BHINOJTHEHUIO PA0OTHI

Ha BeImosiHeHHE paboOThI IO MaTeMaTHKEe OTBOAUTCA 3 dYaca 55 MuHYT
(235 munyT). PaboTa cOCTOMT M3 ABYX YacTei, BKiItoUaromux B ceos 19 3amanmi.

Yacte 1 comepxut 8 3amanuii 0a30BOTO YPOBHSA CIIOKHOCTH C KPaTKUM
orBeToM. Yacte 2 comepxut 4 3amaHus TOBBINICHHOTO YPOBHS CIIOKHOCTH
C KpaTKUM OTBETOM W 7 3aJIaHHI MOBBIIIICHHOTO W BHICOKOTO YPOBHEH CII0KHOCTH
C Pa3BEPHYTHIM OTBETOM.

OtBeTbl K 3amaHusM 1-12 3anuceIBalOTCS B BUJAE L[EJOr0 YHCIA HWIH
KOHEUHOMU JeCATUYHON JPOOH.

[Tpu BbImoONHEeHUHU 3afaHuil 13-19 Tpebyercs 3amucarh MOJHOE PELIEHUE Ha
OTJICJIbHOM JIUCTE OyMarm.

[Ipy BBIMOTHEHMHM 3aJaHUM MOXKHO TIIOJB30BAaTHCS UYECPHOBHKOM. 3aIlvcu
B YEPHOBHUKE HE YUUTHIBAIOTCS TP OLICHUBAHUH PaOOTHI.

bainnel, momydyeHHabic Bamu 3a BBITOTHEHHBIC 3a1aHUS, CYMMHPYIOTCS.

[TocTapaliTech BBIIOJHUTHL KaK MOXKHO OojbIle 3aJaHuid W HaOpaTh
HanOOJIbIIIEE KOJIUYECTBO OAJLIOB.

Kenaem ycnexa!
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Marematuka. 11 knacc. Bapuant MA10709 2

Yactp 1

Omeemom K Kaxcoomy u3 3aoanuini 1-12 saenaemca komeunas oecamuynasn
O0po0b, ueoe Yucio uiu noc1e008amelbHOCmby Wugp. 3anuwiume omeemaul
K 3a0aHuAM 6 nojie omeema 6 mekcme padoomel.

B maraszune Bcs mebenb mpomaércs B pasoOpaHHOM Bujue. [lokymarens MokeT
3aKazaTh COOpPKY MeOenu Ha JOoMy, CTOMMOCTh Kotopoil coctaBisger 10 % ot
ctoumoctu KyruieHHor mebenu. [llkad crout 5700 py6raeit. Bo ckombko pyoieit
000MAETCS MOKYIIKa 3TOTO MIKada BMECTe CO COOPKOiA?

OTBeT:

Ha pmarpamme moka3aHa cpeaHeMecsYHas TemrepaTypa Bo3ayxa B CaHKT-
[TerepOypre 3a kaxaeii mecan 1999 roma. [lo ropusoHTanu ykKa3bIBarOTCS
MECsSIbl, TI0 BEepPTUKaW — Temmeparypa B rpanycax llenbcus. Omnpenenute
o JuarpaMMe, B KaKOM MecsIe CpeaHeMecsyHasi TemIeparypa BIEpBbIC
npesbicuaa 16 °C. B otBere 3ammmure Homep Mecsma. (Hampumep, oter 1

0003HaYaeT STHBapb.)
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OrtBerT:
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Marematuka. 11 knacc. Bapuant MA10709 3

Ha xnerdaroii Oymare ¢ pasmepoM kieTku 1x1 u3zo0paxén
TpeyroipbHUK. Haiinure pamnyc OmMucaHHOW OKOJIO HETro —— \
OKPYHOCTH.

[\
/

OrTBer:. . \ /
N Y%

B marasune Tpu mpomaBua. Kaxaplii u3 HUX 3aHAT OOCIIy)KHBaHHUEM KIMEHTA
¢ BeposTHOCThIO 0,2 HE3aBHUCHMO OT NIPYTruX MpoAaBIloB. HaliguTe BEpOSATHOCTH
TOrO, 4TO B CIIy4YallHbIA MOMEHT BPEMEHH BCE TPU MPOJABLA 3aHSTHI.

OTBeT:

Haiizure kopens ypasnenus 109 (4—4x)=-2.
8

OrtBerT:

B paBHoOenpennom tpeyronbHuke ABC ¢ ocHoBanumem AB OGokoBasi cropoHa
paBHa 16V 15, sSin Z/BAC =0,25. Haiigure mmuny BeicoTsl AH.

Otser:

Ha pucynke wu300paxéH rpaduk GyHKIUU Yi

y=f’(X) — npoussoxnoii ¢pyukumn f(Xx). /
Haiimute alcmuccy TOYKHM, B KOTOPOWM y=f '(X) /

KacarenbHas K rpapuxy ¢ynkumm y= f(X)

napajiebHa  OpaMor  Y=2X+5 wm

COBIAJIAET C HEM. /

<Y

Ortser: . /
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Marematuka. 11 knacc. Bapuant MA10709 4

HMauel  nBa mwmHapa. OOBEM  mepBoro N
NUIMHAPA paBeH 36. Y BTOPOro NIMIAMHAPA [~
BBICOTA B 4 pa3a MEHbIIE, a PaAMyC OCHOBAHHS

B 3 pasa Oousbiie, yem y mepBoro. Haiinurte
00BEM BTOPOTO IIJIMHIPA.

OTBeT: g TR
H"'-\_ __'—F"’)I
Yactb 2
o V3,5-415
HalinuTe 3HaueHUE BLIPAKEHUS T .

OTBeT:

ABTOomMOOMIIb, Macca KoToporo paBHa M=1500 kr, Ha4YMHAET JBUTAThCSA
C YCKOPEHHMEM, KOTOPOE B T€YCHUE t CEKYHJ OCTAETCA HEU3MEHHBIM, U MIPOXOJIUT
3a 310 Bpemst myTh S= 600 mMeTpoB. 3HaueHUE CUITBI (B HBIOTOHAX), TPUIOKCHHOM

2
B 3TO BpeMs K aBTOMOOWIIO (TArM JBUrartess), paBHo F = . Onpenenute

2
t
BpeMs IIOCJIe Havyalla JBUKEHUs aBTOMOOMIISA, 32 KOTOPOE OH MPOUIET yKa3aHHBIN

yTh, €CJIM U3BECTHO, 4TO cwia F, mpunoxkennas k aBromoOwmiio, paBaa 2000 H.
OTBeT BBIPA3UTE B CEKYHJIaX.

OrtBer:

[To aByM mapauIenbHBIM JKEIE3HOJAOPOXKHBIM IYTSAIM B OJHOM HaIlpPaBICHUU
CIIEIYIOT TACCAXUPCKU W TOBAapHBIA IMOE€371a, CKOPOCTH KOTOPHIX pPaBHBI
coorBerctBeHHO 80 kmM/u u 50 kwm/u. JlnuHa TOBapHOTrO TMOE37a paBHA
1200 merpam. Haiinure aivHy maccakupckoro moesza, €CiM BpeMs, 32 KOTOpOe
OH TIPOMIENI MUMO TOBApHOTO T10€3/1a, paBHO 3 MUHyTaM. OTBET JaliTe B METpax.

OrtBerT:

Haitnure Touky MuaumMyma QyHKuu Y = x> +5X° + TX+22.

OrtBer:
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Marematuka. 11 knacc. Bapuant MA10709 5

/na 3anucu pewenuit u omeemos na 3adoanua 13-19 ucnonwvzyiime omoenvhotii
aucm. 3anuwume chauana Homep evinoausemozo 3adanusn (13, 14 u m.o.),
a 3amem noiHoe 000CHO6annoe peuienue u omeem. Omeemovl 3anucwvleaiime
yémko u pazoopuueo.

13

14

15

16

1
a) Pemure ypaBHeHHE — +

0) YkaxuTe KOPHHU 3TOT0 YpaBHEHMS, IPUHAIICIKALIUE OTPE3KY [—5—;; - n} :

B ocnoBanuu nupamuasl SABCD nexut npsmoyroabHuk ABCD co croponoi
AB=4 u nuaronansio BD =7. Bce OokoBbie p&Opa mupamuasl paBHbsl 4. Ha
muaroHanmn BD ocnoBanmss ABCD ormeuena Touka E, a Ha pebpe AS —
touka F Tak, yro SF = BE =3.

a) Hokaxwure, uro miockoct CEF mapamnensna pedpy SB.

0) ITnockocts CEF mepecekaer pebpo SD B Touke Q. Haitinure paccrosiuue ot

toukn Q mo mrockoctn ABC.

log, (8x)-log;(27x)

X" =[x

Pemnite HEpaBEeHCTBO <0

[Ipsimas, mpoxoasimas yepe3 cepeauny M rumoteny3sl AB mpsmMoyrojbHOTo
tpeyroipanka ABC , mepnennukynsipua CM u nepecekaet kater AC B Touke K.
ITpu stom AK:KC=1:2.

a) Jlokaxxute, uro ZBAC =30°.

0) ITycte mpssmeie MK u BC mnepecekatorcs B Touke P, a npsmeie AP u BK —

B Touke Q. Haiimure KQ, ecitm BC=+/21.
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Marematuka. 11 xnacc Bapuant MA10709 6

B urone nnanupyercs B3sATh KpeAUT B OaHKE Ha cymMMmy / MJIH pyOJjieil Ha CpOK
10 net. YcioBus Bo3BpaTa TaKOBBI:
— KXl SHBAph JOJT BO3pacTaeT Ha I % MO CpaBHEHHIO C KOHIIOM
MpebIAYIIEro roja,;
— ¢ (eBpalisi MO UIOHb HEOOXOAMMO BBIIIATHTH YacTh JOJTa Tak, 4TOObI Ha
HAYyaJl0 MIOJNS KaXAOro Tofa JOJT YMEHBIIAJCS Ha OJAHY M Ty K€ CYMMY IO
CPaBHEHHUIO C MPEbIAYIIUM HUIOJIEM.
Haiinute HaMMeHbIIyI0 BO3MOXKHYIO CTaBKYy [, €CIIM M3BECTHO, YTO ITOCJIEIHHUU
miatéx oynet He meHee 0,819mmH pyOei.

Haiiiute Bce 3HaueHWs @, I KaKJAOTO M3 KOTOPHIX  ypaBHEHHE
4% +(@-6)2" = (2+ 3a] )2+ @- 6)(Bal+ 2 umeer enuHCTBEHHOE pelIeHNe.

N3BectHo, uto @, b, C w d — momapHO pa3IUYHBIC MOJOKHUTEIbHBIC
JBY3HAUHbIE YUCIIA.

atc_ 8 ,
a) MOXeT JI1 BBITIOJHATHCS PABEHCTBO ~—— = —— *

b+d 25

at+cCc
0) Moxer i apoOb b+ d ObiTh B 11 pa3 MeHble, YeM 3HAYCHHE BBIPAKEHUS
é + E ?
b d
at+c

B) Kakoe HanMeHbIlee 3HAYCHUE MOKET MPUHUMATh JIPOOh b+ d’ eciit a>5b u
c>6d?

© Crarl'pag 2016-2017 yur. [Iyonukanus B IHTepHETE MU MEYaTHBIX M3IaHUAX 0€3 MICbMEHHOIO
cornacus Cratl pan 3anpenieHa



TpenupoBounasi pabora no MATEMATHUKE
11 kaace
21 anpens 2017 rona
Bapuantr MA10710
(mpo¢MITBbHEI yPOBEHB)

Beimmonrena: DO KJIacc
NHCcTpyKUMS 10 BHINOJTHEHUIO PA00THI

Ha BeImosiHeHHE pabOThI MO MaTeMaTHUKE OTBOAMTCSA 3 dYaca 55 MHUHYT
(235 munyT). PaboTa cCOCTOMT M3 ABYX YacTei, BKiIoUaromux B ceos 19 3amanmi.

Yacte 1 comepkut 8 3amaHuii 0a30BOr0 YPOBHS CJIOXKHOCTH C KpPAaTKHUM
orBeToM. Yacte 2 comepXuT 4 3amaHus TOBBIIMICHHOTO YPOBHS CIIOKHOCTH
C KpaTKUM OTBETOM M 7 3aJIaHHI MOBBIIIICHHOTO U BHICOKOTO YPOBHEH CII0KHOCTH
C Pa3BEPHYTHIM OTBETOM.

OtBeTbl K 3amanusaMm 1-12 3amuceIBalOTCST B BHIOE LEJIOr0 4YUCIAa HIA
KOHEUHOMU JECATUYHON JPOOH.

[Tpu BeImoOMHEeHMHU 3afaHuil 13-19 Tpebyercs 3amucarh MOJHOE PELIEHUE Ha
OTJIEJILHOM JIMCTE OyMaru.

[Ipyu BBIMOTHEHMHM 3aJaHUM MOXKHO TIIOJB30BAaTHCS UYECPHOBHKOM. 3aIlucu
B YEPHOBHUKE HE YUUTHIBAIOTCS TP OLICHUBAHUH PaOOTHI.

bannel, monydyeHHnbie Bamu 3a BBINOJIHEHHBIC 3a1aHUS, CYMMUPYIOTCS.

[TocTapaliTech BBIOJHUTHL KakK MOXKHO OoOJbIle 3aJaHuid W HaOpaTh
HanOOJIbIIIEE KOJIUYECTBO OAJIOB.

Kenaem ycnexa!
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Marematuka. 11 knacc. Bapuant MA10710 2

Yactp 1

Omeemom K Kaxcoomy u3 3aoanuini 1-12 saenaemca komeunas oecamuynasn
O0po0b, ueoe Yucio uiu noc1e008amelbHOCmby Wugp. 3anuwiume omeemaul
K 3a0aHuAM 6 nojie omeema 6 mekcme padoomel.

B maraszune Bcs mebenb mpomaércs B pasoOpaHHOM Bujue. [lokymarens MokeT
3aKazaTh COOpPKY MeOenu Ha JOMYy, CTOMMOCTh Kotopoil coctaBisger 20 % ot
ctoumoctu KyruieHHor mebenu. [llkad crout 4100 py6raeit. Bo ckompko pyoieit
000MAETCS MOKYIIKa 3TOTO MIKada BMECTe CO COOPKOiA?

OTBeT:

Ha nuarpamme mnokazaHa cpegHeMecsdHas TemIlepaTypa Bo3ayxa B MMHCKE
3a kaxaeii mecsan 2003 roma. [lo TOpu3OHTaNIM YKa3bIBAIOTCS MECSIIBI, I10
BEpTUKAJIM — TemrepaTrypa B rpagycax llembcumsa. Ompenenure mo auarpamme,
B KakOM MecCAIle CpeIHEMECsSdHas TeMIiiepaTypa BrepBbie mpeBbicuia 14 °C.

B otBere 3anumute HoMmep Mecsia. (Hanmpumep, otBeT 1 0603HaUaeT THBAPh.)
24
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OTBeT:

© Crarl'pax 2016-2017 yu. r. [Tyonukamus B IHTepHETE WK IEYaTHBIX U3JAHUSAX 03 MHCHMEHHOTO
cornacus Cratl'pan 3anpemena




Marematuka. 11 knacc. Bapuant MA10710 3

Ha «xmeryatoit Oymare ¢ pasmepoMm kiaeTkn 1x1
n300paxeén TpeyrojpHUK. HaliguTe pamuyc oOmucaHHOU
OKOJIO HETO OKPY>KHOCTH.

OTtBeT: . ~ \

B marasune Tpu mpomaBua. Kaxaplii u3 HUX 3aHAT OOCIIy)KHBaHHUEM KIMEHTA
¢ BeposTHOCThIO 0,7 HE3aBUCHMO OT NIPYTrUX MpoAaBIloB. HaliguTe BEpOSATHOCTH
TOrO, 4TO B CIIy4YallHbIA MOMEHT BPEMEHH BCE TPU MPOJABLA 3aHSTHI.

OTBeT:

Haiinute kopens ypasrnenus 10g, (9—5x)=-3.
4

OrtBerT:

B paBHoOenpennom tpeyronbHuke ABC ¢ ocHoBanumem AB OGokoBasi cropoHa
paBHa 16\/7 , SinZBAC =0, 75. Haiigure minny BeicoTsl AH.

Otser:

Ha pucynke wuzo0paxéH rpaduk QyHKIUU Yi
y=f’(X) — npoussonnoit pynkuun f(X). 1
Hailiqure aOcumccy TOYKH, B KOTOPOM // \\ or 1 ™
KacarenbHas K rpapuky ¢yskuun y= f(x) \

napamenbHa  mpsmoit Yy=10-7X  wunmm \

COBITIAJIAET C HEW.

Otger: . y=f'(x)
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Marematuka. 11 knacc. Bapuant MA10710 4

Janp! aBa mumuHapa. O0LEM IEPBOTO LMIMHAPA ¢ ™
paBeH 8. Y BTOpoOro HWJIMHApPA BhICOTa B 4 pasa RS
MEHBbIIIE, a paauyCc OCHOBaHHUS B 3 pasza OoJblle,

yeM y mepBoro. Haiiaure 00BEM BTOPOro -
LMAIUHPA.

OTtBeT: ) . .

Yactb 2

J56 .14

Harlinure 3HaueHre BBIpaKEHUS
0,16

OTBeT:

ABTomMoOMIIb, Macca kotoporo paBHa M=2000 kr, HayWHAET JBUTATHCA
C YCKOPEHHMEM, KOTOPOE B T€YCHUE t CEKYHJ OCTAETCA HEU3MEHHBIM, U MIPOXOJIUT

3a 310 Bpemss mnyTh S=1000 wmeTpoB. 3HaueHue cuiabl (B HBIOTOHAX),

2ms
2

NPUJIOKEHHOW B 3TO BpeMs K aBTOMOOWIO (TSru aBuratens), paBHo F =

Omnpenenute Bpems Mociie Havaja ABMKEHUS aBTOMOOWIIS, 32 KOTOPOE OH MPOaéT
yKa3aHHBIM MyTh, €CIM W3BECTHO, YTO cuia F, mpuioxeHHas K aBTOMOOWIIO,
paBHa 1600 H. OTBeT BrIpaszuTe B CEKyH/1aX.

OrtBer:

[To nByM mnapamieibHBIM >KEJIE3HOJOPOKHBIM IyTAM B OJHOM HaNpaBJICHUHU
CIEOYIOT TACCAKUPCKUNA W TOBApHBIM IM0O€37]a, CKOPOCTH KOTOPBIX PaBHBI
coorBercTBeHHO 90 km/u u 30 km/4. JImuHa ToBapHoTro noe3aa pasua 900 meTpam.
HalinuTe nimvHy maccakMpCcKoro moesjda, €CJIM BpeMs, 3a KOTOPO€ OH MPOLIEN
MHMO TOBapHOTIO 1moe3zaa, paBHo 1 MuayTe 3 cekynaaMm. OTBET JaliTe B METpax.

OrtBerT:

Haitnure Touky MuaumMyma QyHKuu Y = x> —4x° —3x—13.

OrtBer:
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Marematuka. 11 knacc. Bapuant MA10710 5

/na 3anucu pewenuit u omeemos na 3adoanua 13-19 ucnonwvzyiime omoenvhotii
aucm. 3anuwume chauana Homep evinoausemozo 3adanusn (13, 14 u m.o.),
a 3amem noiHoe 000CHO6annoe peuienue u omeem. Omeemovl 3anucwvleaiime
yémko u pazoopuueo.

13

14

15

16

1 3
a) Pemure ypaBHeHHE — — 11 =-2.
sin” X 005(27t + x)

0) YKaxxuTe KOPHH 3TOT0 YpaBHEHHUS, IPUHAIICIKAIINE OTPE3KY [—275; - %} :

B ocnoBanuu nupamuasl SABCD nexut npsmoyroabHuk ABCD co croponoi
AB=5 u nuaronansto BD =9. Bce OoxoBbie p&Opa mNupamMuibl paBHBI S.
Ha muaronamu BD ocnoBanms ABCD otmedena Touka E, a Ha pebpe AS —
touka F Tak,yro SF =BE=4.

a) Hokaxwure, uro miockoct CEF mapannensna pedpy SB.

0) [Tnockocts CEF mepecekaer pedbpo SD B Touke Q. Haitnure paccrossHue OT

toukn Q g0 mrockoctn ABC.

log,(9x)-log, (64x)
5x° —|X

Pemnite HEpaBEeHCTBO <0

[Ipsimas, mpoxoasimas yepe3 cepeauny M rumoteny3sl AB mpsmMoyrojbHOTo
tpeyroipanka ABC , mepnenaukymsipua CM u nepecekaer kater AC B Touke K.
ITpu stom AK:KC=1:2.

a) Jlokaxxute, uro ZBAC =30°.

0) [Mycte nmpsmeie MK u BC mnepecekatorcst B Touke P, a mpsmbie AP u BK —

B Touke Q. Haiimure KQ, ectm BC = 2\/§ .
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Marematuka. 11 knacc. Bapuant MA10710 6

B wurone mmanupyercs B3sATh KpeIuT B OaHKe Ha cymMMy 8 MIIH pyOJieil Ha CpoK
10 niet. YcnmoBust €ro Bo3BpaTa TaKOBBI:
— Kbl sSHBaph JIOAT Bo3pacTtaeT Ha I % 1O CpaBHEHHUIO C KOHIIOM
PEABIIYIIETO ro/a,;
— ¢ (¢eBpansd 1Mo MIOHh HEOOXOJMMO BBIIUIATHTH YacTh JIOJTAa TaK, YTOOBI Ha
Havyaja0 MO KaXJOro roja JOJAT YMEHBINAICS HAa OJHY U Ty XK€ CyMMY IO
CPaBHEHHMIO C MPEIBITYIINM HIOJIEM.
Haiipure HanMeHBIIYIO BO3MOXHYIO CTaBKy [, €CJIM U3BECTHO, YTO IOCJIEIHHI
iatéx Oynet He menee 0,92 mut pyOeit.

Haiigute Bce 3HaueHus @, JUIA KakKIOTO M3  KOTOPBIX  YpaBHEHHUE
25" —(a+6)5" =(5+3|a|)5" - (a+6)(3|al+5) umeer enuHCTBEHHOE pemIeHHe.

N3BecTHO, uT0 @, b, C 1 d — momapHO pa3IUYHBIE TOJIOKUTEIBHBIE ABY3HAUHBIC
quca.

?

a) MOXeT JIi BBITIOJHATHCS PaBEHCTBO atc_ 1
b+d 23
C

a
ObITh B 12 pa3 MeHbIIIE, YeM CyMMa — +— 2

b d

a+c
b+d

B) Kakoe HanMeHbIllee 3HAYCHUE MOXET MPUHUMATHL JIPOOb

c>7d?

0) Moxer i1 1poOb

%, ecit a>4b u
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TpenupoBounasi pabora no MATEMATHUKE
11 knace
21 anpens 2017 rona
BapuanT MA10711
(mpoduIIbHBIA YPOBEHB)

Brmonnena: @O KJ1acc
HNHeTpyKuus 10 BbINOJTHEHHIO PadoThI

Ha BemonHeHne paboThl MO MaTeMaTHKE OTBOAWMTCA 3 dYaca 55 MHHYT
(235 muHyT). PaboTta cOCTOMT M3 JABYX YacTel, BKIIIOYAOIUX B ceOst 19 3amanmii.

Yacte 1 coxmepxur 8 3amaHuii 6a30BOro YpOBHS CIIOKHOCTH C KPaTKHM
orBeToM. YacTte 2 coiepXuT 4 3aJaHUs TOBBIIIEHHOTO YPOBHSI CIOXKHOCTH
C KpaTKUM OTBETOM U 7 33JaHUI TIOBBIIIEHHOTO U BBICOKOTO YPOBHEW CIOKHOCTH
C pa3BEPHYTHIM OTBETOM.

OtBerhl K 3amaHusM 1-12 3amuchIBalOTCS B BHJAE LEJIOr0 4YMCIa WIH
KOHEYHOH JIeCATHIHON IpoOH.

Ipu BemonHenun 3amanuii 13-19 tpebyeTcs 3amncarh MOJIHOE PEIICHHE HA
OTIEJIbHOM JIMCTE OyMaru.

[Ipu BbIMOAHEHHMH 3aJaHUN MOKHO TI10JI30BAaThCSl YEPHOBUKOM. 3aIlUCH
B UEPHOBHKE HE YUUTHIBAIOTCS MPH OLIEHUBAHUH PAOOTHI.

Basel, monmy4yeHHble Bamu 3a BBIOTHEHHBIC 33/IaHHSI, CYMMHPYIOTCS.

ITocrapaiiTech BBIOJIHUTH KaK MOXHO OOJbIIe 3aJaHUil W HaOpaTh
HanOOoJIbIIee KOJTHIECTBO OAJUIOB.

Kenaem ycnexa!
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Yacts 1

Omeemom K kKaxcoomy u3 3adanuit 1-12 sensemcs koneunas Odecamuunasn
0poodb, yenoe HUCIO UNU NOCTE006AMENbHOCHb UUPp. 3anuuwiume omeemvl
K 3a0aHUAM 6 nose omeema é mexkcme padomoi.

beryn npooexan 180 m 3a 24 cexynasl. HaliinTe cpeqHIO CKOPOCTh OeryHa Ha
gucraniuu. OTBeT JaiiTe B KMIOMETpax B 4ac.

OrTBerT:

Ha pucyHKe >KUPHBIMH TOYKAaMM IOKa3aHa IICHA HUKEJII Ha MOMEHT 3aKpPBITHS
OupxKeBbIX TOProB Bo Bce paboume auu ¢ 10 mo 26 Hos6ps 2008 roma. Ilo
TOPH30HTAIN YKa3bIBAIOTCSl YUCIA MECSIa, 0 BEPTUKAIN — I[eHa TOHHBI HUKEIS
B nmoiutapax CHIA. JIns HarIsgHOCTH XHPHBIE TOYKH HAa PUCYHKE COCIMHEHBI
auHuedl. OmpenenuTe MO0 PUCYHKY HAMMCHBINYIO [IEHY HHKEIs Ha MOMEHT
3aKpBITHS TOProB B epuo ¢ 11 mo 17 Hosops (B momtapax CIIA 3a ToHHY).

12000

11800

11500

11400 \\

11200

11000

10800 /

2300

10 11 12 13 14 17 18 19 20 21 24 25 26

OrTBeT:

Ha xmeryaroii Oymare ¢ pasmepoM kietkd 1x1
n3o0paxkeHa Tpamernus. Haiimure mumHy cpennei
JIMHUH 3TOH TPATICIHH.

OrtBerT:
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TIpy M3rOTOBJIIEHHM MOIIUITHUKOB AHaMeTpoM 61 MM BEpOSTHOCTH TOTO, YTO
nmuaMeTp OyzmeT ornuuarbess or 61 MM He Gonbme yem Ha 0,01 MM, paBaa 0,972.
Haiimute BepOsSTHOCTh TOTO, YTO CIyYailHO BHIOpaHHBIN TOANIMITHIK OyIeT UMETh
nmuameTp menee 60,99 mm mim 6osee 61,01 mwm.

OTBeT:

HaiiziiTe KOpeHs ypaBHeHHs 3 X—3=—2.

OTBeT:

B paBHOOCIPCHHOM TPEYrojJbHUKE ABC Cc
¢ ocuHoBanueM AB 0OokoBas cropoHa pasHa 10
u CoSA=0,6. Haiimure miuny ocHoBanust AB.

OrtBerT:

A H B

Ha pucynke wusoGpaxén rpadgux dymkuun y= f'(X) — npoussoxmoi
¢ynkumn  f(x), onpenenéunoii Ha wunrepsane (—3;11). Haiigure TOUKY

munnmyma Gyskunn f (X) Ha mpomesxytke (—3;9).

. y=f()
/
/|
N, \ ,
-3 o] 1 1| x
| / \
VAN ~

OrtBerT:
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TTnomane OGOKOBOW TOBEPXHOCTH TPEYTOJIBHON
npusMel paBHa 12. Uepe3 CpemHIO JHHHIO
OCHOBaHUSI TMpPHU3MBI MPOBEJCHA IUIOCKOCTB,
napauieibHas OokoBoMmy pebOpy. Haiinure
IUI0IIa b OOKOBOW TOBEPXHOCTU OTCEUYEHHOM
TPEYTOJIBHOM MPU3MBI.

OrtBerT:

Yactn 2

36sin102° - cos102°
sin204° '

HaiinuTe 3HaueHne BeIpaXKeHus

OTBeT:

HesaBucumoe areHTCTBO HaMEpEeHO BBECTH PEHUTHHI HOBOCTHBIX W3JaHMM Ha
OCHOBe Tmokaszarenedi  uHpopmatuBHocTH [N, omeparuBHoctn Op u

00BbeKTHBHOCTH I myOmukanmii. Kaxmaslif OTHENBHBIM IMOKa3aTelnb — IIeJIoe
gucio ot 0 1o 5.
CocTaBUTeNny pEUTHHra CYMTAIOT, YTO WHPOPMATUBHOCTH IMyOJUKAIUN IICHUTCS
BIBOE, & OOBEKTUBHOCTH — BTPOE BHIIIE, YeM OMNEPATHBHOCTH. TakuMm 0Opas3oM,
(hopMyIIa IpHHUMAET BH/
2In+Op+3Tr

A .
HaiinnTe, KakuMm JOMKHO OBITH yMcno A, uTOOBl HW3/laHME, Yy KOTOPOro Bce
MOKa3aTeNId MaKCUMAJIbHBI, HOTyYHIo pedTuHr 1.

R=

OTBeT:

JIBa MOTOLMKJIHMCTAa CTapTYIOT OJHOBPEMEHHO B OJIHOM HAIpPAaBICHUH U3 JIBYX
JIMaMETPATLHO TMPOTHBOIIONIOKHBIX TOYEK KPYroBOW Tpacchl, JUIMHA KOTOPOH
paBHa 19 kM. Uepe3 CKOIbKO MHHYT MOTOLMKIIMCTBI TOPABHSIOTCS B EPBBIA pas,
€CIIM CKOPOCTh OJJHOTO M3 HUX Ha 15 KM/4 00JbIIIe CKOPOCTH APYTrOro?

OTBeT:

Haiinute Touky MakcumMyma QyHKIAH Y = ( 2x% —32x+ 32) e’

OTBeT:
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[ns 3anucu pewenuit u omeemos na 3aoanus 13-19 ucnonvzyiime omoenvnoli
aucm. 3anumume cnauana nomep evinoamsemozo 3adanusa (13, 14 u m.o.),
a 3amem nonoe obocnosannoe peuienue u omeem. Omeemvl 3anucwvléaiime
4émKo u pazoopuueo.

1 1
a) Pemnre ypaBHeHHE — + 7 =2.
sin”x co:s(—ét + x)

6) Ykaxxute KOpHU ITOr0 ypaBHEHMSI, IPUHAICKAILNE OTPE3KY [—5—275; - n} .

B ocroBanmn mupamunel SABCD nexut npsmoyroiasHuk ABCD co croponoit
AB=4 u ngumaronamsio BD =7. Bce OokoBbie pébpa mupamumsl paBabl 4. Ha
muaroHanmu BD ocuoBanuss ABCD ormeuena touka E, a ma pebpe AS —
touka F Ttak, uro SF = BE =3.

a) Jlokaxute, uto miockoct CEF mapaiensna pedpy SB.

6) Ilnockocts CEF mepecekaer pebpo SD B Touke Q. Haiimure paccrostaue ot

touku Q no mockoctu ABC.

log, (8x)-log,(27x) <0
x*=|

Pemre HCPABCHCTBO

[psimast, mpoxopsmias depes cepeauny M rumorteny3st AB  mpsiMoyrossHOro
tpeyrombauka ABC , mepnienmukyssipia CM 1 mepecekaet karet AC B Touke K.
TIpu stom AK :KC=1:2.

a) lokaxute, uto /BAC =30°.

6) Ilycts npsimeie MK u BC mepecekatorcst B Touke P, a mpsimeie AP u BK —

B Touke Q. Haitmure KQ, ecrm BC =+/21.
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B wmrone mmaHmMpyercs B3SATH KpeauT B OaHKEe HA CyMMy 7 MIIH pyOieil Ha Cpok
10 ner. YcnoBus BO3BpaTa TaKOBbI:
— KaX/Iblil SHBapb HOJII BO3pacTaeT Ha [ % IO CPAaBHEHUIO C KOHLIOM
HPEIBIAYIIETO TOMa;
— ¢ (eBpasi 1Mo MIOHH HEOOXOJMMO BBHIIUIATHTH YacTh JOJTa TaK, YTOOBI Ha
HAyauo MIONS KaKIOro rofa JOJI YMEHbLIAJCS Ha OJHY U Ty e CyMMY IO
CPaBHEHHUIO C MPEIBIAYIIIM HIOJIEM.
HalinnTe HanMMEHBIIYI0 BO3MOXKHYIO CTaBKY I, €CIM H3BECTHO, YTO ITOCIIEIHHI
wiatéx Oynet He menee 0,819 miH pyOneii.

Haifnute Bce 3HAueHHS @, I KWKIOTO M3 KOTOPHIX  ypaBHEHHE
4% +(a-6)2" =(2+3[a)2” +(a-6)(3|a| +2) umeer eauncTBEHHOE pellICHHE.

WsBectHo, yto &, b, C mw d — mnomapHO pas3IM4YHBIC [OJOKUTEIHHbIC
JIBy3HAYHBIC YHCIIA.
a) MOeT JI BBINOJHATHCS PABEHCTBO atc_ 8 ?

b+d 25
6) Moxer i J1po0b s :g ObiTh B 11 pa3 MeHbllle, YeM 3HAUCHUE BBIPAIKCHHS
a, C
b + q ?

a+c
B) Kakoe HamMeHbIIee 3HaUYCHHE MOXKET TIPHHUMATH Ipo0h ,ecmn a>5b n

b+d
c>6d?
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TpenupoBounasi pabora no MATEMATHUKE
11 knace
21 anpens 2017 rona
BapuanT MA10712
(mpoduIIbHBIA YPOBEHB)

Brmonnena: @O KJ1acc
HNHeTpyKuus 10 BbINOJTHEHHIO PadoThI

Ha BemonHeHne paboThl MO MaTeMaTHKE OTBOAWMTCA 3 dYaca 55 MHHYT
(235 muHyT). PaboTa cOCTOMT M3 ABYX YacTel, BKIIIOYAOIUX B ceOst 19 3amanmid.

Yacte 1 comepxur 8 3amaHuii 6a30BOr0 YPOBHS CIIOKHOCTH C KPaTKHM
orBeToM. Yacte 2 coiepkuT 4 3aJaHUsI TOBBIIIEHHOTO YPOBHS CIOXKHOCTH
C KpPaTKUM OTBETOM W 7 33JaHUI TIOBBIIIEHHOTO U BBICOKOTO YPOBHEW CI0KHOCTH
C pa3BEPHYTHIM OTBETOM.

OtBerhl K 3amaHusM 1-12 3amuchIBalOTCS B BHJAE LEIOr0 4YMCIa WIH
KOHEYHOH JIeCATHIHON IpOoOH.

Ipu BemonHenun 3amannii 13-19 tpebyeTcs 3ammcarh MOJIHOE PEIICHHE HA
OTIEJIbHOM JIMCTE OyMaru.

IIpu BbINOJAHEHHH 3aJaHUN MOKHO TI10JI30BAaThCSl UYEPHOBUKOM. 3aIlUCH
B UEPHOBHKE HE YUUTHIBAIOTCS MIPH OLIEHUBAHUH PAOOTHI.

Basel, monmy4deHHble Bamu 3a BBIOTHEHHBIE 33/IaHHSI, CYMMHPYIOTCS.

ITocrapaiiTech BBIMOJIHUTH KaK MOXHO OOJbIIE 3aJaHUil W HaOpaTh
HanOOoJIbIIee KOJHIECTBO OAJUIOB.

Kenaem ycnexa!
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Yacts 1

Omeemom K kKaxcoomy u3 3adanuit 1-12 sensemcs koneunas Odecamuunasn
0poodb, yenoe HUCIO UNU NOCTE006AMENbHOCHb UUPDD. 3anuuwiume omeemvl
K 3a0aHUAM 6 nose omeema é mexkcme padomoi.

beryn npobexan 400 m 3a 50 cexyna. HaiiauTte cpeiHio cKopocTh OeryHa Ha
nuctanimu. OTBeT paiiTe B KWIOMETpax B 4ac.

OrTBerT:

Ha pucyHKe >KUpHBIMH TOYKAMH IIOKa3aHa I[CHA OJIOBA HA MOMECHT 3aKpBITHS
OMpKEBBIX TOProB Bo Bce paboune auu ¢ 3 mo 18 cenrsiops 2007 roxa. Ilo
TOPU3OHTAIN YKa3bIBAIOTCS YHCIIA MECSIA, [0 BEPTHKAIM — I[ICHA TOHHBI OJIOBa
B noswtapax CIIA. J[isi HaryisAHOCTH JKMPHBIC TOYKH HA PUCYHKE COCAMHCHBI
auHuei. OnpeennTe N0 PUCYHKY HAMMEHBIIYIO IICHY 0JI0OBA HA MOMEHT 3aKPBITHS
TOproB B mepuos ¢ 6 mo 17 cenrsnops (B momutapax CIIA 3a ToHHY).

15300

15200

15100 A

15000 /

14900

14500 /
/

14700 -y /

14600

14500

14400

OTBeT:
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Ha knervaroit Gymare ¢ pasmepom KieTkd 1x1
n3o0paxkeHa Tpamenusa. Haifmure mmmHy cpemHeil
JIMHUH 3TOH TPaTeIHH. /

OTBeT: . /

ITpy W3TOTOBICHUU TOAIIMITHUKOB JAMaMeTpoM 65 MM BEpOATHOCTH TOrO, YTO
nmuaMeTp OyzmeT oTnuuathess or 65 MM He Gonbme yem Ha 0,01 MM, paBaa 0,964.
Haiiznre BEpOSITHOCT TOTO, YTO CITy4ailHO BBIOPAHHBIN MOIIMITHHK OYIET HMETh
nmuameTp menee 64,99 mm mm 6onee 65,01 mwm.

OTBeT:

HaiiziTe KOpeHb ypaBHeHus ¥ X+ 2 = 4.

OTBeT:

B PpaBHOOEPEHHOM TPEYrOJIbHUKE ABC C
¢ ocHoBanuemM AB O0okoBasi cropoHa paBHa 15
u CoSA=0,6. Haiimure muny ocHoBanust AB.

OrtBerT:

© Crarl'pag 2016-2017 yu. 1.

Maremaruka. 11 kiracc. Bapuant MA10712 4

Ha pucynke wusobpaxén rpadpux ¢ynkumu Y= f'(X) — npoussomnoii
dynxumn  f(X), onpenenéunoit ma wuntepane (—2;16). Haiinure Touky
vunnmyma Gyskiun T (X) va npomesxytke (—2;12).

) y=1'%)

[N

OrTBeT:.

[Tnomane OOKOBOW MOBEPXHOCTH TPEYTOJIBHOM
npusMbel  paBHa 50. Yepes cpemHIO JIHHUIO
OCHOBaHUS MPU3MBI IPOBEAEHA IIOCKOCTB,
napajuieibHas  OokoBomy  peOpy. Haiigure
Iomans OOKOBOM MOBEPXHOCTH OTCEUEHHOIT
TPEYroJbHOM IPU3MBL.

OrTBerT:
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Yactb 2

42sin 28°cos28°

HaiinuTe 3HaueHne BeIpaXeHUs -
sin56°

OTBeT:

HesaBrcnmoe areHTCTBO HAMEPEHO BBECTH PEHTHHI HOBOCTHBIX W3JaHWH Ha
ocHOBe Tmokasareneil wuHpopmarmBHOCTH [N, omeparmBHOcTH Op ©®

00bekTUBHOCTH I myOnukanuii. Kakaplii OTHenbHBIN MOKa3aTelb — IIe0e
ypcio ot —4 o 4.

CocraBuTenn pEHTHHra CYUTAIOT, YTO MH(MOPMATHBHOCTH ITyONMKanmil MEHHUTCS
BIIBOE, @ OOBEKTUBHOCTh — BTPOE BBIIIE, YEM OINEPATHBHOCTh. TakuM 00pa3oM,
(hopMmyna mpuHUMAET BU

_ 2In+0Op+3Tr

= A .

Haiinure, kakuM JODKHO OBbITH 4uCIO A, 4TOOBI HW3JaHWE, Y KOTOPOrO BCE
MOKA3aTeNIl MAaKCUMAJIbHBI, TIOTyYUIIO PeUTHHT 1.

R

OrTBerT:.

JlBa MOTOLMKIIUCTA CTAPTYIOT OJHOBPEMCHHO B OJHOM HAIPABICHUH U3 JBYX
JIMaMETPATLHO TMPOTHBOIIONIOKHBIX TOYEK KPYroBOW Tpacchl, JUIMHA KOTOPOU
paBHa 40 kM. Yepe3 CKOJIBKO MHHYT MOTOLMKIIMCTBI IOPABHSIOTCS B EPBBIH pas,
€CJIM CKOPOCTh OJJHOTO M3 HUX Ha 25 KM/4 00JIbLIe CKOPOCTH JAPYyroro?

OrtBerT:

HaiinnTe Touky MakcuMyMa QyHKINH Y = ( X° — 24X+ 24) et

OTBeT:
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[ns 3anucu pewenuit u omeemos na 3aoanus 13-19 ucnonv3yiime omoenvnoli
aucm. 3anuwmume cnauana nomep evinoamnsaemozo zadanua (13, 14 u m.o.),
a 3amem nonoe obocnosannoe peuwienue u omeem. Omeemvl 3anucwvléaiime
4émKo u pazoopuugo.

1 3
a) Pewnte ypaBHeHne ———— =-2.
sn-X cos(% + x)

6) Ykaxxute KOpHU ITOr0 ypaBHEHHUSI, IPUHAIKAILINE OTPE3KY |:—27t; - %} .

B ocroBanmn mupamunel SABCD nexut npsmoyroiasHuk ABCD co croponoit
AB=5 u jguaronanpto BD =9. Bce OokoBbie pEéOpa mnupaMujbl paBHBI 5.
Ha muaronamn BD ocnoBanust ABCD ormeuena touka E, a Ha pebpe AS —
touka F Ttak,uro SF =BE=4.

a) JlokaxuTe, uto miockoct CEF mapaiiensna pedpy SB.

6) [lnockocts CEF mepecekaer pedbpo SD B Touke Q. Haiimure paccrosiue ot

toukn Q 1o rockoctu ABC.

log;(9x)-log, (64x)
5x° — ||

Pemmre HepaBeHCTBO <0.

[Mpsimast, mpoxopsmias depes cepeauny M rumorteny3st AB  mpsiMoyrossHOro
tpeyrombauka ABC , mepnienaukyssipaa CM  u mepecekaet karet AC B Touke K.
ITpu sTom AK : KC=1:2.

a) lokaxwure, uto /BAC =30°.

6) IIycts npsimeie MK u BC nepecekatorcst B Touke P, a npsimeie AP u BK —

B Touke Q. Haitmure KQ, ecim BC = 2\/5 .
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B urone miaHupyercs B3sATh KpeAUT B OaHKe Ha CyMMy 8 MJIH pyOJsiell Ha CpOK
10 net. YcnmoBust ero BO3BpaTa TaKOBHI:
— Ka&XIbpId SIHBaph JOJT BO3pacTaeT Ha I % MO CpPaBHEHUIO C KOHIIOM
MPEBIIYIIETO roa;
— ¢ (¢eBpais 1Mo HIOHb HEOOXOJWMO BBIILIATHTH YaCTh JOJTa TaK, YTOOBI Ha
HAYaI0 MIONS KaKJOTrOo rojia JOJT YMEHBIIAJICS HAa OJHY M Ty XK€ CyMMY IO
CPaBHEHUIO C MIPEIBLTYIIIM UIOJIEM.
HaiinuTe HauMeHbIIyI0 BO3MOXKHYIO CTaBKy I, €ClIM WM3BECTHO, YTO IMOCJIEIHUN
iatéx Oyner He MeHee 0,92 mutH pyOiei.

Haiinute Bce 3HaueHus @, JUIS K&KIOrO U3 KOTOPBIX  ypaBHEHHE
25" —(a+6)5" =(5+3|al)5" - (a+6)(3|a|+5) umeer eaunCcTBeHHOE pelIeHNE.

I/I3BCCTHO, 4yTo a, b, cu d — IOTIapHO PA3JIMYHBIC IMTOJIOKUTCIIBHBIC IBY3HAYHBIC
qucJa.

atc_7,

b+d 23°

a c
ObITh B 12 pa3 MeHbIIIE, 4eM CyMMa -+ — ?

b d

a) Mo>XeT JIi BBINOJIHSTBCS PABEHCTBO

a+c
b+d

B) Kakoe HamMeHbIIee 3HAUCHUE MOXKET NMPUHUMATh JPOOb

c>7d?

6) Mosxer 1 1po0b

a+cC
,ecim a>4b u
b+d
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