IMosicHUTeIbHAS 3aNMHCKA K ITHATHOCTHYECKHM H TPEHHPOBOYHBIM padoTam B
¢opmarte T'HA (EI'I):

Jlannasi pabora cocraBneHa B ¢dopmate [MA (EI'D) B cooTBeTcTBHH ¢
JIEMOHCTPALlMOHHOU BEpCHUel, onyOJMKOBaHHOM Ha cailite OUTIN
(http://www.fipi.ru) m paccuntana Ha ydenmkoB 9 (11) kiacca, MJIaHHPYIOIIMX
cllaBaThb »dK3aMeH Mo JOaHHOMYy TmpeaMeTy. KOHTponbHbIE W3MeEpUTENbHbBIE
Matepuaiisl (KFMIM) MoryT comepkaTh 3alaHuisi Ha TeMbl, HE MPOWIECHHbIE Ha

MOMEHT ITyOJIUKAaIIH.

Ecnn oGpa3oBaTenbHBIM yUpeKIEeHUEM PeIleHO HCIOJIb30BaTh 3Ty paboTy ais
onenku 3HaHuii BCEX yuamuxcsi, HeoOXOAMMO TpenBapUTEIbHO BHIOPATh W3
pabotsl TOJIBKO Te 3amaHusi, KOTOpble COOTBETCTBYIOT MOCTABICHHOW IIEJIH.
[TpoMOKUTETEHOCT, HaMUCaHUsI pabOThl B JaHHOM CiIydae OIpeaelseTcs
oOpazoBarenbHbIM yupexaeHueMm. OOpamjaem Baile BHuUMaHue, 4YTO ecld
oOydaembple mHIIyT pabOTy He B TOJHOM o0OBeMe, OIleHWBaHWE padoT
oOpasoBaresibHOE YyupekJeHHe MPOBOAUT camocToATenbHo. [lpu 3anonHeHun
dbopMbl OTYETa WCMOJB3YHTE CHElUaIbHBbIA CHUMBOJ, KOTOPBHIM HEOOXOIUMO
OTMETHUTh 3allaHhe, WCKIFOYEHHOE y4YUTelleM U3 paboThl (CM. MHCTPYKIHUIO MO
3aIOJTHeHHIO (OPMBI OTUETA).
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HNHcTpykuus no BHIMOJTHEHUIO PadoThI

TpeuupoBounas pa6ora Ne 3 Ha BbImonHeHHe TPeHUPOBOYHOMN paboThl 10 MaTeMatHke naércs 4 dyaca (240muH). Pabora
COCTOMT M3 JIBYX yacTel u copepxut 183anannit
no MATEMATHUKE Yacte 1 comepxur 14 3amanmii ¢ kparkum orBerom (B1-B14) 6asoBoro ypoBHS 10
Marepually Kypca MaTeMaTHKU 3alaHus 4acTh 1 CUMTarOTCS BBINOJIHEHHBIMM, €CIU IONy4YeH
9 anpeas 2013 roga BEPHBII OTBET B BUJIE LIEJIOT0 YKCIIa WIIM KOHEUHOH IEeCSITUIHON APOOH.
Yactb 2 cogepxut 4 6onee crnoxubix 3aganus (C1-C4) no marepuany Kypca MaTeMaTHKH.
11 knace Ipy vX BEIIOJTHEHNH HAJIO 3aITFCaTh ITOJTHOE PeIlleHHe U OTBET

CoBeryeM Juisi S5KOHOMHMU BpeMEHH MPOITYyCKaTh 3aJlaHhe, KOTOpoe He yHa&Tcs BBIIOIHUTD
cpasy, U TepexoauTh K cienyromemy. K BBINOJHEHHIO NPOMYLIEHHBIX 3aJaHUil MOXXHO
BEpHYThCS, ecii y Bac ocTanercst Bpemsi.

Bapuant MA1603

Kenaem ycnexal

Paiion.

T'opoa (HaceIéHHBII MYHKT)
IIxo.a.

Knacc

Damuns

Nwms.

OTtuecTBO.
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Yacrs 1

Omeemom na 3a0anus BI-Bl4 o0ondicno oOvimb uyenoe uucio uiu KoHeuHAs
decamuynasa opoob. Omeem cnedyem 3anucamsy 6 O1aHk omeemoe Ne 1 cnpasa om
HOMEpA 8bINOIHAECMO20 3A0AHUs, HAYUHAA C nepeoll Kiemouku. Kaxycoyio yugpy, 3nak
MUHYC U 3aANAMYI0 RUWIUME 6 OMOENbHOIl KJIemouKe 6 COOMEemCHEUU ¢ npuee-
0énnvimu 6 d1anke oopazyamu. Eounuyvl usmepenuii nucamo He HyMHcHO.

Ha apro3anpaBke KIMeHT oraan kaccupy 1000 pyOneii u 3amun B 6ak 29 nuTpoB
O6emsuna mo mene 33 py6. 70 xom. 3a muTp. Kakyro cymMmy caum OH JIOJIKEH
MOJY4HTh Y Kaccupa? OTBET 3ariIuTe B pyOIsix.

OTBer:

Ha pumarpamme mnokazaHa cpeaHeMecsiuHas TeMmIiepatypa Bosayxa B CaHKT-
[TetepOypre 3a kaxxabiid Mecsi 1999 rona. [To ropu3oHTanM yKa3bIBaIOTCS MECSIIBI,
10 BepTUKAIN — TeMmIepaTypa B rpaaycax Llenscus. Onpenenure mo auarpaMme
HAaUMEHBIIYI0 CPEJHEMECAYHYIO TeMIlepaTypy BO BTopoil mosoBuHe 1999 rona.

OtBet malite B rpagycax Llembcus.
24

20 ——

16

12

0 — - | |
SIHB (I)CB Map |[anp |Mau | MFOH | MFOJI | aBT | CEH | OKT |HOS | AEK

OTBerT:
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HaiinuTe miomans TpeyroabHUKA, H300paKEHHOIO HA KIIETYaTOH
Oymare ¢ pasmepoMm kietku 1 ¢cm x 1 cM (cM. pucyHok). OTBer
JaiiTe B KBaJPaTHBIX CAHTHMETPAX.

|

|
|
|
|
|
|

OTBer:

CeMbsi M3 TPEX YeNoBeK IUIaHUpYeT rmoexaTb U3 MockBbl B UeOokcapbl. MoXHO
exarp I0e370M, a MOXXHO — Ha CBOEH MammuHe. buier Ha moe3q Ha OJHOTO
yenoBeka ctouT 980 pyOseil. ABToMOOWIL pacxoayer 12 TuTpoB OCH3MHA Ha
100 xm1oMeTpoB IyTH, paccTosiHUE 10 1occe paBHO 700 kM, a ieHa OE€H3UHA paBHA
21 pyGuieit 3a nutp. CKoIbKO pyOIei mpUAETCs 3aIIaTUTh 32 Hanboliee JeHIEBYIO
MOE3JKY Ha TPOMX?

OTBer:

!
Pemure ypaBHeHne = 3
OtBert:
B tpeyroabuuke ABC yron C pasen 90°, AB=5 BC=2. B
Haiimgure sinA.
A C
OTBert:

(8+/3)
8

Haiinurte 3HaueHue BeIpaKeHUs

OTBerT:

© Cratl'pan 2013 r. [Ty6nukanus B IHTepHETE MM eYaTHBIX U3aHMsIX Oe3 mucbMenHoro cornacus Cratl paz 3amnperniena
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Ha pucynke nzo0paxensl rpaduk GyHKIMH ¥ = f(X) U KacaTeJIbHas K HEMY B TOY-
Ke ¢ abcunccoii x,. HaliauTe 3HaueHne npon3BogHON GYHKIHN f(X) B TOUKE X

y
Xo ) x
; s
=
N
. N\
/
7
y=fx

OTBerT:

B npasunbHON uwerbipéxyronapHoi mnupamuae SABCD Bwicora SO pasna 13,
JquaroHans ocHoBanusi BD paeHa 8. Touku Ku M — cepenunbl pedep CD u BC
COOTBETCTBEHHO. HaliuTe TaHreHe yria Mexzay mIockocTeio SMK 1 MI0CKOCTBIO
ocuoBauus ABC.

Otsert: |

B ciiyyaliHOM 3KCIIEpUMEHTE CUMMETPUUHYIO MOHETY OpocaroT Tpxiabl. Haiiaure
BEPOSTHOCTB TOTO, YTO PEIIKA BHIIAJIET He 60JIee OJHOTO pasa.

OTBerT:

© Crarl'pan 2013 r. [Ty6nukanus B HTepHeTe WK MEYaTHBIX H3AaHUAX Oe3 mucbMenHoro cornacust Ctatl paj 3anperiena
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Bo ckonbko pa3 yMeHbIIUTCA OOBEM KOHYCa, €CIM €ro BBICOTY
YMEHBIINTH B 8 pas, a pajiyc OCHOBaHMS OCTABUTh MPEKHUM?

OTBerT:

3aBucuMOCTh Temmeparypel (B rpamycax KempBHHA) OT BpeMEHH sl
HArPEBATENLHOIO  JJIEMEHTa  HEKOTOporo  npubopa  Obia  TIOJydeHa
SKCIEPUMEHTAIBHO. Ha HceiielyeMOM HHTEpBaJe TEMIIEpaTypa BBIYKCIAECTCS 10

dopmyne T(¢) = To+bt+at2, rie ¢t — Bpems B MuHyTax, 1= 1330K,
a=-15K/ MI/IHZ,b =165 K/ muH. 3BeCcTHO, 4TO U TEMIIEPAType HarpeBaTelis
cepimie 1600 K mpuOOp MOXKET HMCIOPTUTHCS, MOITOMY €ro HYXKHO OTKIIIOYHTD.

OHpCZ[CJ'[I/ITe, Yepe3 Kakoe HaubobIIEe BpEMs IIOCJIE Havalia pa60TLI HYXHO
OTKJIFOYHTH HpI/I60p. OtBeT BbIPA3UTC B MUHYTax.

OTBerT:

B13 | Ot mpucrann A kx npuctanu B, paccrosiHme MeXIy KOTOpeIMH paBHO 128 kM,
OTHPABHWICA C TIOCTOSHHON CKOPOCTHIO MEPBBINA TEIUTIOXO, a Yepe3 8 4acoB MOCie
9TOTO CJIEJIOM 32 HUM CO CKOPOCTBIO, Ha 8 KM/4 OOJbIIeH, OTIpaBWICS BTOPOI.
HaiiguTe CKOpOCTh BTOPOTO TEIUIOXO0/1A, €CJIM B ITYHKT B OH MpHOBLT OJTHOBPEMEHHO
¢ nepBbiM. OTBET JaiiTe B KM/Y.

OtBert:

i = Jx2
Haiinute TOuky MUHUMYMa QYHKIUHU ¥ = VX~ + 4x + 26.
Ortser:

Yacts 2

nsa 3anucu pewenuii u omeemos na 3aoanus CI-C4 ucnonwv3yiime O1aHK OmMeemos
Ne 2. 3anumume cnauana Homep evinonusemozo zaoanusn (Cl, C2 u m.o.), a zamem
HOJIHOE 000CHOBAHHOE PeuLeHUe U OMEEem.

a) Pemure ypaBHeHnue 2Sin2(37ﬁ - xj = COsX.

o 3
0) Haiigure Bce KOpHU ATOr0 ypaBHEHUS, IPUHAICIKAIINE IPOMEKYTKY [—7”; OJ.

© Cratl'pan 2013 r. [Ty6nukanus B IHTepHETE MM eYaTHBIX W3aHMIX Oe3 mucbMenHoro cornacus Cratl paz 3amnperniena
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B npaBmibHO# TpeyroibHoii npusme ABCA1B,C; GokoBoe pe6po paBHO V3 , a
pebpo ocHoBanus paBHO 4. Touka D — cepenuna pebpa BB;. Haiinute 00bEM
nsTurpaHauka A18,C1CD.

lx + 2| — x|x| <0,

PeH_H/ITe CI/ICTeMy HepaBeHCTB
(x2=x—-6)-V8—x<0.

PaccrosiHre Mexxny nmapasuienbHEIME HpsSIMBIMA paBHO 6. Ha omHO# M3 HUX JEXUT
BepuHa C, Ha Apyroil — ocHoBaHue AB paBHOOenpeHHOro TpeyroibHuka ABC.
UzBectHO, uT0 AB = 16. Haiigure paccTosiHUe MeXIy IIEHTPaMH OKpPYXHOCTEH,
OJlHAa M3 KOTOPHIX BMKcaHa B TpeyrodbHUK ABC, a BTOpas Kacaercs JaHHBIX
napajijieJbHbIX PSAMBIX U OOKOBOM cTOpoHOI TpeyroiabHuka ABC.

© Crarl'pan 2013r. [Ty6nukanus B IHTepHeTe M NevaTHbIX n3aHusax O6e3 nucsMeHHoro cornacus Cratl pan 3anpereHa
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HNHcTpykuus no BHIMOJTHEHUIO PadoThI

TpeuupoBounas pa6ora Ne 3 Ha BbImonHeHHe TPeHUPOBOYHOM paboThl 10 MaTeMatHke naércs 4 daca (240muH). Pabora
COCTOMT M3 JIBYX yacTel u copepxut 183anannit
no MATEMATHUKE Yacte 1 comepxur 14 3amanmii ¢ kparkum orBerom (B1-B14) 6asoBoro ypoBHS 10
Marepually Kypca MaTeMaTHKU 3alaHus 4acTh 1 CUMTarOTCS BBINOJIHEHHBIMM, €CIU IONy4YeH
9 anpeas 2013 roga BEPHBII OTBET B BUJIE LIEJIOT0 YKCIIa WIIM KOHEUHOH IEeCSITUIHON APOOH.
Yactb 2 cogepxut 4 6onee crnoxubix 3aganus (C1-C4) no marepuany Kypca MaTeMaTHKH.
11 knace Ipy vX BEIIOJTHEHNH HAJIO 3aITFCaTh ITOJTHOE PeIlleHHe U OTBET

CoBeryeM Juisi S5KOHOMHMU BpeMEHH MPOITYyCKaTh 3aJlaHhe, KOTOpoe He yHa&Tcs BBIIOIHUTD
cpasy, U TepexoauTh K cienyromemy. K BBINOJHEHHIO NPOMYLIEHHBIX 3aJaHUil MOXXHO
BEpHYThCS, ecii y Bac ocTanercst Bpemsi.

Bapuant MA1604

Kenaem ycnexal

Paiion.

T'opoa (HaceIéHHBII MYHKT)
IIxo.a.

Knacc

Damuns

Nwms.

OTtuecTBO.
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Yacrs 1

Omeemom na 3a0anus BI-Bl4 o0ondicno oOvimb uyenoe uucio uiu KoHeuHAs
decamuynasa opoob. Omeem cnedyem 3anucamsy 6 O1aHk omeemoe Ne 1 cnpasa om
HOMEpA 8bINOIHAECMO20 3A0AHUs, HAYUHAA C nepeoll Kiemouku. Kaxycoyio yugpy, 3nak
MUHYC U 3aANAMYI0 RUWIUME 6 OMOENbHOIl KJIemouKe 6 COOMEemCHEUU ¢ npuee-
0énnvimu 6 d1anke oopazyamu. Eounuyvl usmepenuii nucamo He HyMHcHO.

Ilpu ommare yciayr dYepes IUIATEKHBIA TEPMUHAI B3UMAETC KOMUCCHA 6%.
TepMuHaNT IPUHUMAET CyMMBI, KpaTHble 10 pyOmsiM. MecsiuHas 1iata 3a HHTEPHET
coctaBnsier 550 pyOueit. Kakyto MuHEManbHyo cymmy (B pyOisix) HEOOXOIMMO
HOJOXXUTh B MpPUEMHOE YCTPOHCTBO TEpMHHAJa, 4YTOOB Ha CuUeTy (UPMBI,
MIPEIOCTABIISIONIEH HHTEPHET-YCIYTH, OKa3ajach CymMMa, He MeHbmas 550 pyomneit?

OTBeT: |

Ha pguarpamMme mokas3aH cpefHMH Oal yd4acTHHKOB 10 cTpaH B TECTHPOBaHUM
yuammxcst 8-ro kiacca no maremaruke B 2007 roxy (rmo 1000-6aiibHOM miKaie).
Haiigure cpennmii 6amn yqacTHUKOB u3 bonrapum.

520
sI0——— —
500 —
490 — [
480 — H
470 ;: [ I O I
460
450
440
430
420
410
400

S S S N O
L 1T T T T 7T T T T T T 71T 1 |
T 1 T 1 T 1T T 1 T 1T T T T |
| S T S S N S

T 1T

CIIA
ABcTpanus
Bonrapus
TyHnuc

[IBenus

Hopserus
Pymbinus
BenvkoOpuranus
Tepmanus
Wunoxesus

OrBer: |
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Haiingure nyomane pomba, u300pak€HHOTO Ha  KIETYATOM
Oymare ¢ pazMepoMm KieTku 1 ¢cm X 1 cM (cM. pucyHok). OTBeT -
JaiiTe B KBaJPaTHBIX CAHTHMETPAX. /

OTBer:

B Tabnunie ykasaHsl cpeHue EHH (B py0isaX) Ha HEKOTOPBIE OCHOBHBIC TIPOYKTHI
nuTaHus B Tpéx ropoaax Poccun (o ganasiv Ha Hadaso 2010 roxa).

HanmenoBanne npoaykra | Baagusoctok |Boponex | Omck
[TurennyHBIA X11€0 (6aTOH) 12 14 16
Mosoxo (1 autp) 25 20 24
Kaprodens (1 kr) 18 13 16
Coip (1 kr) 250 270 260
Msico (roBsauna) (1 xr) 300 240 295
[Toncomneunoe macio (1 mutp) 58 52 50

Omnpeznenure, B KAKOM U3 3THX I'OPOJIOB OKAXKETCSH CaMbIM ACHIEBBIM CIICAYIOIIUH
Ha0Op MPOIYKTOB: 2 KT KapTodens, 1 Kr coipa, 1 1 mogcosHeyHoro Macia. B oreer
3aMUIIUTEe CTOUMOCTH JaHHOT'O HabOpa MPOIYKTOB B 3TOM ropoje (B pyonsx).

OTBer:

Haiiute kopers ypasaenms log,(15 —x) = log,2.

Ortser:
B tpeyromsauke ABC yronm C pasen 90°, AB=4, BC=2. B
Haiiqure sinA.
A C
Ortser:

© Cratl'pan 2013 r. [Ty6nukanus B IHTepHETE MM eYaTHBIX U3aHMsIX Oe3 mucbMenHoro cornacus Cratl paz 3amnperniena
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Haiizure 3nauenue Boipakenus (v/8 — v/13)(v/8 + V13).

Otser: |

Ha pucynke nzobpaxén rpadux dyHxmun y =f"(x) — TpOU3BOTHON (QYHKIUH
f(x), onpenenéunori Ha mutepane (1; 10). Hailiaute Touky MuHMMyMma (yHK-
uu f(x).

VA

=V

OTBert: |

B npaBuinibHoOM YeThipéxyronbHoit mupamuie SABC Bce péOpa paBHBI MEKIY COOOM
(cm. pucynok). Touku Ku M — cepeaunbl pédep SAu SB COOTBETCTBEHHO.

Haiigure yron mexay npsameivu KM u SC. OTBer paiite B rpanycax.
s

Ortser: |

B ciydaiiHoM sKkcnepuMeHTe CHMMETPUYHYIO MOHETY OpocaroT Tpuxkabl. Haiigure
BEPOSITHOCTB TOTO, YTO BHIMAAET XOTs ObI IBE PEILIKH.

OtBer: |
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Bo ckonabko pa3 yMeHbIIUTCA OOBEM KOHYCa, €CIM €ro BBICOTY
YMEHBIINTE B 9 pa3, a pailyc OCHOBaHMS OCTAaBUTh MPEKHUM?

OTBerT:

3aBUCHMMOCTh TemmepaTypsl (B Tpaaycax KenbpBuHAa) OT BpeMeHH IS
HarpeBaTeNbHOTO  JJIEMEHTa  HEeKoToporo  mpubopa  Obula  TOJydeHa
JKcIepuMeHTaNbHO. Ha mcciegyeMoMm MHTepBaie TemIlepaTypa BBIUUCISAETCS IO

tdopmyne T(t)=Ty+bt+ atz, roe t+ — BpeMs B MuHyTax, Ip= 1380 K,
a=-15K/ MI/IH2, b =165 K/wmuH. 13BeCTHO, 4TO IPH TEMIIEpaType HarpeBaTes
cepiie 1800 K mpubop MOKET HCIOPTHTHCS, MOITOMY €ro HYKHO OTKJIIOYHTB.

Omnpenenute, yepe3 Kakoe HauOojblllee BpeMs IOcie Hayana padoThl HYXKHO
OTKIIFOUUTH TPHOOpP. OTBET BBIPA3UTE B MUHYTAX.

OTBerT:

B13 | Ot mpucrann A kx npuctanu B, paccrosiHme Mexay KOTOopeiMH paBHO 150 km,
OTIIPABWIICS C ITOCTOSTHHOW CKOPOCTBIO MEPBBIM TEMJIOXO[, a Yepe3 5 JacoB MocIie
9TOTO CJIEJIOM 32 HUM CO CKOPOCTBIO, Ha 5 KM/4 OOJbIeH, OTIpaBWIICS BTOPOI.
Haiigute CKOpOCTh BTOPOTO TEIUIOXO0/1A, €CJIM B ITYHKT B OH MpUOBLT OJHOBPEMEHHO
¢ nepBbIM. OTBET JIaliTe B KM/4.

OTBer:

Haiinute TOUKYy MUHUMYMa (QYHKINH ¥ = V x2+6x+29.

OTBerT:
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Yacrp 2

Jna 3anucu pewenuit u omeemoe na zadanus CI-C4 ucnonv3yiime 01aHK omeemos
N 2. 3anumume chauana Homep evinoHsemozo 3aoanus (Cl, C2 u m.o.), a 3amem
nONHOE 000CHOBAHHOE PeuleHUe U On8ent.

a) Permute ypaBHeHME 2sin2(% - x) = —J3 cosx.

0) Haiigure Bce KOpHH OTOrO YpaBHEHMs, IPUHAUIEKALIME IPOMEXKYTKY

i
[—3%, 5 J

B mpaBunbHOU TpeyrombHol mpusme ABCA;BjC; 0GokoBoe pedpo paBHO 83,
a pebpo ocHoBanus paBHo 1. Touka D — cepeauHa pedpa BB). Haiinure 06bém
narurpanauka ABC A\ D.

(x=3)x=3[-x~1>0,
Perure cucreMy HEpaBEHCTB (x2 T+ 6) JI1-x <0

PaccrosiHre Mexkly napauiebHBIMKU NPSMbIMU paBHO 12. Ha 0iHO¥ U3 HUX JIEKUT
BepmmHa C, HA Ipyroil — ocHoBaHue AB paBHOOeApeHHOTO TpeyroabHuka ABC.
UzBectno, uro AB = 10. Haiigure paccTosHne Mexmy IEHTpaMH OKpPYXHOCTEH,
OJlHa M3 KOTOpPbIX BIUCaHAa B TpeyronbHUK ABC, a BTOpas KacaeTcs AaHHBIX
napajuieIbHBIX MPSIMBIX U OOKOBOI CTOPOHBI TpeyroibHuka ABC.
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