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Eaunnsiii rocyaapcreedHsbiii sk3amen no MATEMATHKE

HHCT[]}’R‘II,HH M0 BLINGMTACHHKY paﬁon;l

Ha BRIIONHEHHE SK3AMCHAIIHOHHON paborel 10 Martemarike naéres 4 vacy
{240 mMun.). PaBoTa cocTOMT U3 OBy X HacTell U comepsxut 20 3amaHHh.

Hacrs | conepwur 14 sy@anit ¢ kparkud oreeron (BI-B14) Gazosoro
YPOBHS 110 MATEPHANY KYPCa MATeMarvki. OTBETOM SBIMETCH LEeNOe HHCIO HIM
KOHeUHaA AecATHUHAs Apodb.

Yacte 2 coaepxur 6 Oonee caoknawix 3asaHnil (C1-C6) no marepuany
Kypcd MaTteMaTurkH. [lpH WX BLINOJICHHW HAZO ZanHCaTh NOMNCC PCUICHHE H
OTBeT.

Bee tnanku EID 3mounarores apgrmuy yEpAasmu yepriiaamu. Jonyckaercs
MCOIQIB30BAMHNE MeTeBOH, KAaNHNIAPIIOH UK NepEeBOH PYUKH.

[Ipu eBrINnOnAeHMM 3a1aHuil Bel momeTe none3oBaTecsd  YEPHOBHKOM.
Obpawaem Bawe BHUMaHME HA TO, 4YTO 3aMMCH B YSPHOBUKE HE OyIyT
YYHUTBIBATLCA NPH OUCIIHBAIIHH pa0OTLI.

CopeTyeM BBINONHATE 3a0aHHA B TOM NOPAIKE, B KOTOPOM OHH Aadbl. [ns
JKOHOVHM BPEMENW UIPONYCKANTE 33/IAHUE, KOTOPOES HE ¥AAETCH BHITIOJIHMTH Cpaly,
M IepexoguTe K cnegywowemy. Ecnu nocne BbimoaiHeHwA Bcel paSoTel vy Bac
OCTAHEITH BPEVA, Bl CMOMKETE BEPHY Thid K IIPOIIyIIleHH bBIM 33 JAHHMAM .

baunel, 1onyyeHaeie Bamu 34 BBUIONHEHHBIE 3ARAHMS, CYMMHPYHOICH.
[NocTapaiiTeCh BLINOJLMTL KAK MOAKLO OONbLIC 3adainil M 11adpdTh lanbonpuce
KONMUECTBO BANNOB.

HKenaem yenexa!l

© 2012 PepepaneHas cnyxba no Hagaopy B cihepe nBpa3osaHua 1 Haykw Poccuickoin Gegepaumm
KOI‘IMPOBBHHE HE AONYCKAeTCHA

Yacre 1

Omeemom ua saoanus BI-Bld4 ooamenoe Ooimb yeioe uncio Wil KONeUHAan
decamuyan opohs. Omeem ciedyem janucamn & 6AaHK omgemoe Ne | capasa
O HOMEDG GOIROAHREMOZ0 FAOGHIA, Huuunat ¢ nepeoit kiemoywku, Kawcopro
HEhpy, IR MHHYPC M JQRARVK RHIBHME @  OMOCTIbHON  ICIEFOUKe 8
COOMBCHICIGHE ¢ RPHECOGHRMMU 8 OaakKke oOpalyamy, Edunuun uimepenui
RECQMD HE HYNCHO,

[Moczn Bonarorpag Caukrt-[letepObypr otnpagnacres g 00:56, a npudulBacT B
12:56 Ha cneaywwHid JAeHb (BpeMs MOCKOBCKoe). CKOBKO YacoB Moe3n
HAXOAUTCH B myTH?

Ha muarpamme mokasaHa cpefiHeMecsyHas TemmepaTtypa Bosdyxa (B Tpamycax
Leasenay e CapaTope no peaynu,TataM MHOromeTinx nabmoacuuii. Hafiante no
JHarpaMMe KOJMHYECTBO MecALeB, KOria cpelHeMecAqHasa TeMIlepaTypa B
Caparose oTpyLaTeNbHA.

25
20
15
10

<
i
~
nY




EAWHBIA roCyAapCTBEHHEIA 3K3aMeH, 2012 . MATEMATHEA 273

TenedpoHHas KOMNAHWA NPEAOCTARTAET Ha BRIGOD TPM TAPHHHKIX TINaHa.

Tapuipueid nnai ABorenTexan niiata [lnata za | muiyTy pasropopa
P (B MecsL) YTy P P
«lTorpemeHHbIH? Het 0.4 pyb.
- 200 pyo. 0.3 pyd.
«KomGurnposarnmiv: 3a 400 mun. (ceepx 400 MuH, B MCAI)
«BCIMMATHREIE 285 pyb. —

AdonenT Bpbpan caMmulil acwéeell TapudHui Nad1 KEXOAA M3 NPCANONOEKEINS,
970 00WAn ANUTENBHOCTE TenethOHHEIX PAIFOBOPOR cocraenfer GO0 mMuHyT B
mecail, Kakyr CyMMY OH JIOJDKEH 3aI1aTHTh 33 MECHIL, ECIH 0DIIAN JUIMTE ILHOCTh
pa3roBOpOB B 3TOM MecdAle feficTBuTentHo OyneT paeHa 600 muHytam? OteeT
naitte B pyGnax.

Haiante kopenb ypasieius log,(x+2)=2.

B rTpeyroneHuke ABC vron C paeen 78°, Ouccexktpucel AD uw BE
nepecckarotes B todke O, Ilaiinure yroa AOE. OTeer naiite r rpanycax.
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Haitaure tga, ecnu sing = 22—"39 Moe (0%]

& 2012 depepansHan cnyxba No H2A30pY B ciepe 0DRAascBAHKMRA W Hayky Poccuiickol ©enepauyuu
KOI‘IMpOBElHME He OonycKaeTcH

Ha pucynke usobpwsenel tpaduk andibepenumpyemoil dyHkunu y=f(x) H
KACATENBLHAA K HeMy B Touke ¢ abcunccoil x,. HadauTe 3Havenne nponIBoanoii

dynkunn f{x) B Touxke x,.
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HunameTp ocnoeanmna konyca pasck 14, a anura odpasyiowei — 13,
HaitouTe BolcOTY KOHYCA.

B uemnuoHaTe No ruMmHacTHre yHacTBykT 30 cropTeseHow: 6 M3 Bedrpum,
21 »m3 Pympinpn, octaneuele w3 bonrapua. 1lopagok, B KOTOPOM BBICTYAWOT
THMNAcTKW, onpenenserca kpeSuem. Haliaute pepoatnocTs TOTO,  HTO
CMOPTCMEHKA, BLICTYNAKINAA Nepeoi, okaxkercd Uz bonrapuu.

B uuaMHIpHueckoM cocyfe YPoBeHb XMAKocTH aocturaeT 324 cm. Ha kako#
BhICOTE 6yne'r HAXQJIMTRCH YPOBEHL WHIKOCTH, €C)n € nepelith BO B1Opoi
UHIHHAPHYECKHI cocyd, AHaMeTp Kotoporo B 9 pas bonblle aHametpa nepeoro?
(JTBET BRIPA3UTE B CAHTHMETpAX.
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3aBUCHMOCThL 00hEMa cripoca ¢ (EMHUIL B MECAI]) HA NPCAYKIHMID NPEANPUATHA-
MOHONOMKCTA OT LeHbl 2 {ThIC. pyD.) 3a0aétes hopMyaoi ¢ =55—5p. Bripyuka
npeanpurtka 3@ mecau r (Teic. py6.) seiuncnseren no dopmyne r{ p)= pg.
Onpeaenute HanGONbWYIC LUEHY p. NPH KOTOPoOil MecaiHas Buipyuka »( p)
coctapuT 90 Tuie. py0. OTBeT npuecauTe B THIC. pyd.

Ha wsrorosaenue 720 peranei nepswiii pabounii satpaureaer Ha 6 4acoe MeHLLIE,
yem BTopoit pabounii na wizrotesncnve 840 aeraici. Hapcemiio, 4To nepeBuiid
pabGourii 3a yac genaet Ha 2 JeTand Gonblue, YeM eTopoil. Ckoabko geTadeil B uac
aAcnacT NepruE padouni?

- 2
Haiwrre  wapviewnmee  snaacwne  Qynknun y=(x-9} (x+4)-4  na

otpezke [7:16].

He 1qopdeme nepenecniy gce omeemp 6 oaank omeemoe A2 1,

© 2012 QeaepansHan cnywba no Hagopy B cohepe obpasoBaMia v Hayku Poccrickah degepadun
KonupoeaHue He aonyckaeTcs

Yacte 2

Han 3anucy perdenuii w omeemoe na saognua CI-C6 uenoaviyvitme Giaank
omeemoe Ne 2. Januuiime cHaUAIG HoMep gblnoanaemozo aoanun (C1, C2 u
m. §.), & 3ameM ReAR0e 0GOCHOCUHROE PEHICHEE W OIECHL.

a) Pewnte yparHeHHe 4cos *x +sin (x - %] - 0.

0) Haliante Bce KOpHH 3TOr0 yYpaBHEHHs, TTPHHAANEkKALLHE OTPe3ky [J’E; 27[].

B npaeunbHoil TpeyroaeHol npuime ABCA B/ C| cTOPOHBI OCHOBAHWS PABHEL 1,
Goxosrle p&bpa paBHBl 2, Touka /3 — cepeawHa petpa CC,. Hadiaute yroa

MEATY ITOCKOCTAMH ABC n ADB,.

PCliuTe cuCTeMY HCPARCHCTR
17 431177 234,
log,,0,25<log,32x 1.

OcHoBaHWe paBHOGEAPEHHOTD TPEYrONBHUKA paeHe 40, a BICOTa, CNYUICHHAA HA
DOKORYIQ CTOPORY parHa 24, BuyTpH TPEyIQIbHUKE DACTIOIOWERB! JIBE PARHKIE
KAcallllHecad OKPYAKHOCTH, K&KIAA H3 KOTOPbIX KacaeTcAd ABYX CTOPOH
eyroneHuKa. Haliivre pajinyCchl OKPY#HHOCTEH.

1lalanTe BCG 3144¢1MA ¢, NPH KIGKAOY H3 KOTOPLIX YPABICIING
3

x+]

Ha NPOMEKYTKE [0; + ao) MMEET POBHO ARA KOPHA.

a|x—2|=

MoTok BepErkU pewyT 0e3 0CTaTKa Ha KYCKW JLIHAOH He Medrlle 84 cm, HO He
Oonbwe 88 oy (HAa30BEM TaKHE KYCKW CTaHLapTHBIMK ).

a) HekoTopelf MOTOK Bep@BKM paspesaad 1a 21 cTanaapTibii KyCok, cpelu
KOTOPBIX eCThb KYCKH pasHoH AnuHel. Ha kakoe HauGonbllee 1MCIO OOMHAKOBbIX
CTAHIAPTHBIX KYCKOB MOKHO ORI Ghl pazpesaTh TOT HC MOTOK RCPERKNT

0) Hafiante takoe HauMenbuiee 4ucio [, 410 nNwdoll MOTOK Bep&BKHM, ONHHA
KOTOPOIo OouRINe { CM, MOWKHD PA3PEIATH HA CTAHJIEADTHBIE KYCKH.
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Eaunnsiii rocyaapcreedHsbiii sk3amen no MATEMATHKE

HHCT[]}’R‘II,HH M0 BLINGMTACHHKY paﬁon;l

Ha BRIIONHEHHE SK3AMCHAIIHOHHON paborel 10 Martemarike naéres 4 vacy
{240 mMun.). PaBoTa cocTOMT U3 OBy X HacTell U comepsxut 20 3amaHHh.

Hacrs | conepwur 14 sy@anit ¢ kparkud oreeron (BI-B14) Gazosoro
YPOBHS 110 MATEPHANY KYPCa MATeMarvki. OTBETOM SBIMETCH LEeNOe HHCIO HIM
KOHeUHaA AecATHUHAs Apodb.

Yacte 2 coaepxur 6 Oonee caoknawix 3asaHnil (C1-C6) no marepuany
Kypcd MaTteMaTurkH. [lpH WX BLINOJICHHW HAZO ZanHCaTh NOMNCC PCUICHHE H
OTBeT.

Bee tnanku EID 3mounarores apgrmuy yEpAasmu yepriiaamu. Jonyckaercs
MCOIQIB30BAMHNE MeTeBOH, KAaNHNIAPIIOH UK NepEeBOH PYUKH.

[Ipu eBrINnOnAeHMM 3a1aHuil Bel momeTe none3oBaTecsd  YEPHOBHKOM.
Obpawaem Bawe BHUMaHME HA TO, 4YTO 3aMMCH B YSPHOBUKE HE OyIyT
YYHUTBIBATLCA NPH OUCIIHBAIIHH pa0OTLI.

CopeTyeM BBINONHATE 3a0aHHA B TOM NOPAIKE, B KOTOPOM OHH Aadbl. [ns
JKOHOVHM BPEMENW UIPONYCKANTE 33/IAHUE, KOTOPOES HE ¥AAETCH BHITIOJIHMTH Cpaly,
M IepexoguTe K cnegywowemy. Ecnu nocne BbimoaiHeHwA Bcel paSoTel vy Bac
OCTAHEITH BPEVA, Bl CMOMKETE BEPHY Thid K IIPOIIyIIleHH bBIM 33 JAHHMAM .

baunel, 1onyyeHaeie Bamu 34 BBUIONHEHHBIE 3ARAHMS, CYMMHPYHOICH.
[NocTapaiiTeCh BLINOJLMTL KAK MOAKLO OONbLIC 3adainil M 11adpdTh lanbonpuce
KONMUECTBO BANNOB.

HKenaem yenexa!l

© 2012 PepepaneHas cnyxba no Hagaopy B cihepe nBpa3osaHua 1 Haykw Poccuickoin Gegepaumm
KOI‘IMPOBBHHE HE AONYCKAeTCH

Yacre 1

Omeemom ua saoanus BI-Bld4 ooamenoe Ooimb yeioe uncio Wil KONeUHAan
decamuyan opohs. Omeem ciedyem janucamn & 6AaHK omgemoe Ne | capasa
O HOMEDG GOIROAHREMOZ0 FAOGHIA, Huuunat ¢ nepeoit kiemoywku, Kawcopro
HEhpy, IR MHHYPC M JQRARVK RHIBHME @  OMOCTIbHON  ICIEFOUKe 8
COOMBCHICIGHE ¢ RPHECOGHRMMU 8 OaakKke oOpalyamy, Edunuun uimepenui
RECQMD HE HYNCHO,

[Noczn Canxr-Letepbypr Mockea ornpapnactes e 22 :40, a npudeipact B 07 :40

HAa CAeMYIOLKMA AeHb (BpeMa MOCKOBCKOe) CKOIBKO YacoB M0€3] HAXOAMTCA B
nyTu?

Ha pHcyHke #HPHEIMH TOUKAMHW TOKAZaHa UeHA YHOWKM 3010T2a HA MOMEHT
3aKPLITHA OHPHECBLIX TOProB BO Bee padoquc auw ¢ 11 no 27 woaa 2000 roaa. [o
FOPH30HTANHN ¥Ka3bIBAKTCA YUCHa MECAL, N0 BEPTHKANN — LIeHA YHLHH 30710Ta B
nonxapax CLUA. Jns HArasaHOCTH 3KUPHBIE TOUKKH HA PUCYHKE COSAWHEHbI
AWHHCH. ONpeacnuTe No pHCYIIKY PazHOCTL MCHAY NaMOONbLLUICH U HAMMCHILLWCH
UeHON 20710Ta HA MOMEHT 2aKpEITHA TOPrOB B YKARAHHLIN nepuon (B oonmapax
CHTA 3a yRuMw),
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Haiinute noomank Tpaneimmn, H3odpaxEHHoH Ha PMCYHKE,
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B taGanue aaiiul tapudel Ba yeyrH TpEX gups taxew. [peaponaractes nociaka

ANKHTeNsHOCTER 40 MUHYT. Hyso BuibOpath $upMy. B KOTOpOR 2akaz Gyaer
CTONTh jIgiierNe Beer0. Crolbko pyOiei Dyier cTorth 3101 2akas?

MpogonxuTeneiiocTs 1 | CTOMMOCTL 1 MHIYTLI CBEPX
DHpMa [Moeaata -
CTOMMOCTE MHHUMATEHON NPOACMKUTETLHOCTH
TakCH MallluHbI - ) .
HOE3NKH MHHHVAIBHOH 110E3J1KU

A 300 pyd. ler 12 py6.

b becnaamo 20 mun. 300 pvé. 14 py6.

B 200 py6. 15 MuH. — 250 pyd. 13 py6.

*Ecnu rmoezaka NpoaQMAaceTCA MEeHbIIE YKA3AHHONS BPEMEenH, CHa OMNIaYHBAETCA
Mo CTOMMOCTH MHHUMAaNKHOH NIOS3NKK.

HalauTte kopene ypaeleiua log (x + 55) =2,

B rTpeyroneiuke ABC vron ( paeeH 66°, Guccexktpucel AD u  BE

nepecckaroTea B8 Toure O Iadante yroa AOB. OTeer nafite B rpanycax.
C

& 2012 depepansHan cnyxba No H2A30pY B ciepe 0DRAascBAHKMRA W Hayky Poccuiickol ©enepauyuu
KOI‘IMpOBElHME He OonyCcKaeTch

B1¢

Haiaoute 1gw, ecny sino = —

Ha pucydke nzobpamén rpaduk  anddepenunpyeMoil  (hyHKUMH y:f(x),
onpenengnnoil Ha mereprane {—6:3). Haine touxy w3 orpexa [-5:-1],
B KOTOPOH NPOMIBONHAS (PyHKIMK f(r) pasna (.

YA
y=f)

7 TN

"8 J

=
L T

DuameTp ocuoBanua koHyca pased 24, a anuHa obpasyroweit — 13,
HalnuTe peICOTY KOHyCa.

B ucMnuonaTe No rUMBRCTHKC ydacToyioT S5O cnopremcenok: 6 M3 Benrpum,
21 n3 PymbinnW, octankHble H3 Bonrapuu. [lopanok, B KOTOpOM BbICTYTIAKOT
UHMHACTEH,  QIPENENHETCH H{peﬁnem_ Haiijiure  BeposSTHOCTE  TOrQ, 4o
CMOPTCMEHKA, BLICTYTIAOILAA NepBoH, okakeTcd U3 bonrapun.

B uunmnapuyeckoM cocyae ¥poBelik KHAKOCTH gocTturaer 72 cm. Ha kakoid
BblCOTE OV¥NeT HaxX0OIUTHCA YPOBEHb KHIOKOCTH, ecllM e& mnepenuTk BO BTOPOi
UHAMILIPHUCCKUH COCYa, AMAMETP KOTOPOre B & pas DOILWE AMaMeTpa nepeero?
OTeeT BEIPAZUTE B CAHTHMETpPAX.
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3aBUCHMOCThL 00hEMa cripoca ¢ (EMHUIL B MECAI]) HA NPCAYKIHMID NPEANPUATHA-
MOHONOMKCTA OT LeHBl 2 {ThIC. pyD.) 3a0aétes hopMyaoi ¢ =95—5p. Bripyuka
npeanpurtka 3@ mecau r (Teic. py6.) seiuncnseren no dopmyne r{ p)= pg.
Onpeaenute HanGONbWYIC LUEHY p. NPH KOTOPoOil MecaiHas Buipyuka »( p)
coeTapuT 350 Toic. pyG. OTBCT NPURCAKTC B TLIC. pyD.

Ha msrorosaenue 696 peranei nepswiii pabounii 3aTpauMeaeT Ha 5 4acoe MEHLLIE,
yem BTopoit pabodnii na wirotepncnve 725 aeranci. Hapcemiio, 4To nepBoid
pabGourii 3a yac genaet Ha 4 geTand Gonblue, YeM BTopoil. Ckoabko geTateil B uac
aAcnacT NepruE padouni?

2
Haiwrre  nammenbinee  snaucrve gy y={x-8) (x-2)-3 wna

otpezke [5;17].

He 1qopdeme nepenecniy gce omeemp 6 oaank omeemoe A2 1,

© 2012 QeaepansHan cnywba no Hagopy B cohepe obpasoBaMia v Hayku Poccrickah degepadun
KonupoeaHuwe He AonyckaeTcR

Yacte 2

Han 3anucy perdenuii w omeemoe na saognua CI-C6 uenoaviyvitme Giaank
omeemoe Ne 2. Januuiime cHaUAIG HoMep gblnoanaemozo aoanun (C1, C2 u
m. §.), & 3ameM ReAR0e 0GOCHOCUHROE PEHICHEE W OIECHL.

a) Penmte vpasuenue 4sin” x —3 cos(x - %) .

- . 7. 90
0} Hafiiue Bee KOPHH 3TOI0 YPABHEHHSA, IIPHHAVICHKALLNE OTPE3KY [77 .

B npasuntroi TpeyroaeHoi npusmMe ABCA BC, cTOPOHBL OCHOBAHHA PaBHLL 3,
Goxopuie pEdpa paeiie 1, Todga D cepeaniia pebpa CC,. Haliaure yroa
Mey miockoeTaMu ABC n ADB,.

PewmnTe CHCTEMY 1EPUBENCTR
391410377 <3,
log,, 4432 Jog,8x,

Haw tpeyronennk co croponamvua 80, 80 w 96. BHYTPH HEro pacnonoseHs Ape
PARIILIC KACAIOWHMECS OKPYKIOCTH, Kakaad W3 KOTOPLIX KACACTSS ABYX CTOPOH
TpeyronbHuka. Hafiaute pagHycel OKpyHRHOCTER.

Haiiadre Boe 3HaYSHUH &, LIPH K3AIOM H3 KOTOPbIX ¥PaBHEHHE
3

x+2

Ha TPOMEKYTKE [0; + cx-) HWMEET POBHO JIBA KOPHA.

a|_r—3|=

MoTok BepEBkM pexyT Oe3 ocTaTka Ha KyCKW ATHHON He meHbwe |20 cwm, HO He
Sonblue 124 cM (HA30BEM TaKue KyCKH CTaHaapTHLIMA).

a) HexoToprlil MoTOK BepEBkY paspesany Ha 30 CTaHIAPTHBIX KYCKOB, Cpemy
KOTOPBIX BCTh KYCKH pa3Hoi nauHel. Ha kaxoe Hanfonblliee HHCIO OJMHAKOBBIX
CTAHIAPTHBIX KYCKOR MOKIO OBITO GLI PAa3pesaTh TOT K¢ MOTOK BEPERKN?

6) Haliaute Takoe HavMenbliee 4ncio /, uto modoll MOTOK BepéBKH, ANWHa
KOTOpOro donswe [ ¢, MOAHO pa3pe3aTb Ha CTAHNAPTHBIE KYCKH.



EAVHEIR rocy apcTBEHHEIR 3K3aMeH, 2012 © MATEMATWKA 13

Eaunnsiii rocyaapcreedHsbiii sk3amen no MATEMATHKE

HHCT[]}’R‘II,HH M0 BLINGMTACHHKY paﬁon;l

Ha BRIIONHEHHE SK3AMCHAIIHOHHON paborel 10 Martemarike naéres 4 vacy
{240 mMun.). PaBoTa cocTOMT U3 OBy X HacTell U comepsxut 20 3amaHHh.

Hacrs | conepwur 14 sy@anit ¢ kparkud oreeron (BI-B14) Gazosoro
YPOBHS 110 MATEPHANY KYPCa MATeMarvki. OTBETOM SBIMETCH LEeNOe HHCIO HIM
KOHeUHaA AecATHUHAs Apodb.

Yacte 2 coaepxur 6 Oonee caoknawix 3asaHnil (C1-C6) no marepuany
Kypcd MaTteMaTurkH. [lpH WX BLINOJICHHW HAZO ZanHCaTh NOMNCC PCUICHHE H
OTBeT.

Bee tnanku EID 3mounarores apgrmuy yEpAasmu yepriiaamu. Jonyckaercs
MCOIQIB30BAMHNE MeTeBOH, KAaNHNIAPIIOH UK NepEeBOH PYUKH.

[Ipu eBrINnOnAeHMM 3a1aHuil Bel momeTe none3oBaTecsd  YEPHOBHKOM.
Obpawaem Bawe BHUMaHME HA TO, 4YTO 3aMMCH B YSPHOBUKE HE OyIyT
YYHUTBIBATLCA NPH OUCIIHBAIIHH pa0OTLI.

CopeTyeM BBINONHATE 3a0aHHA B TOM NOPAIKE, B KOTOPOM OHH Aadbl. [ns
JKOHOVHM BPEMENW UIPONYCKANTE 33/IAHUE, KOTOPOES HE ¥AAETCH BHITIOJIHMTH Cpaly,
M IepexoguTe K cnegywowemy. Ecnu nocne BbimoaiHeHwA Bcel paSoTel vy Bac
OCTAHEITH BPEVA, Bl CMOMKETE BEPHY Thid K IIPOIIyIIleHH bBIM 33 JAHHMAM .

baunel, 1onyyeHaeie Bamu 34 BBUIONHEHHBIE 3ARAHMS, CYMMHPYHOICH.
[NocTapaiiTeCh BLINOJLMTL KAK MOAKLO OONbLIC 3adainil M 11adpdTh lanbonpuce
KONMUECTBO BANNOB.

HKenaem yenexa!l

© 2012 PepepaneHas cnyxba no Hagaopy B cihepe nBpa3osaHua 1 Haykw Poccuickoin Gegepaumm
KOI‘IMPOBBHHE HE AONYCKAeTCHA

Yacre 1

Omeemom ua saoanus BI-Bld4 ooamenoe Ooimb yeioe uncio Wil KONeUHAan
decamuyan opohs. Omeem ciedyem janucamn & 6AaHK omgemoe Ne | capasa
O HOMEDG GOIROAHREMOZ0 FAOGHIA, Huuunat ¢ nepeoit kiemoywku, Kawcopro
HEhpy, IR MHHYPC M JQRARVK RHIBHME @  OMOCTIbHON  ICIEFOUKe 8
COOMBCHICIGHE ¢ RPHECOGHRMMU 8 OaakKke oOpalyamy, Edunuun uimepenui
RECQMD HE HYNCHO,

[Moczn Mockea MaeBek otnpasnactea o 17:41, a npuOwsieact B 10:41 1a
CAEAYKILHA EHE (BPEMA MOCKOBCKOE), CKONBKO YaCcOB NOe3j HaXCeOHTCa B NyTH?

Ha nuarpamme mnokazana cpefHeMecduHas TeMmnepaTypa Bo3dyxa (B rpamycax
Learcna}y B CapatoBe Mo pe3ynbTaram MHOTONeTHHX Hadmoaenwii. Haligute mo
OHArpaMMc  KOJMHYCCTBO MCCALCB, KOMAa CPCANCMCCAYHAA  TCMIICPATYpa B
CaparoBe OTpHUATENbHA.
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B tabnune nanbl Tapugnl Ha yonyru Tpéx dupm taken, Tpennonaraetca noenka

WIMTENBHOCTBIO 70 MuHYT. Hymno soiGpare (mpmy, 8 koropeit 3akas Oyaer

CTOUTE TeUIerNe BCero. CKOABKO pydnei OyaeT cTOMTL 3TOT 3akaz”?

[pononxuTensHocTk 1 CTOMMOCTR | MUHYTRI CBEPX
Pbupma Monava ) i y ;
CTOMMOCTL MHIH MANENOH NPOACIKHUTECILIIOCTH
TaKCH MAaLLIHHbI * =
Noe3aKH MHHHMANBHOH NOe3aKH

A 300 pyé. Het 14 pyB.

b Becnaarvo 15 mun. — 225 pyh. 17 pyb.

B 120 pyé. 20 mun. — 350 py0. 16 pyb.

FEcan noezjka NPONOIEAASTCH MEHBINC YEKAZAHHOI) BPEMEHM, OHA QMOAUUBICTCR
MO CTOMMOCTH MHHHMANBHOI NOe3aKH.

HatiawuTte kopent ypaBHeHus log ; (x - 4) =2.

B Tpeyroasuunke ABC yronm ¢ pasen 38°, Ouccektpucwl  AD wn BE
nepecekaTca B Touke (). Hailaute yroa A(8. OTeet aafiTe B rpanycax.

C

HaRauTe cosa, ecnu sina = — =

& 2012 depepansHan cnyxta no Haasopy B coiepe 0bpasoBaduA W Haykw Pococuiickol ®egepayun
KOI‘IMpOBElHME He AonyckaercH

Ha pucynke nzobpaetb rpaduk auddepenunpyemoil dyuxumn y=f(x) un

KacaTenbHas K Hewmy B Touke ¢ abcuuccodi x,. Haiimute 2nayenve npou3BOIHOI

(pyHKUMH f(x) B TOUKE X,.

YA |
y=/(0 ]
\ /
N\
\ 4
]
!
1
1+ i
™ |
“2 o] 1 x, 6 x
] 1 ] I

JAuaveTp 0cHoBaRMA KOHYCa paseH 14, a anuna ofpasyromei — 25.
HailauTe BEICOTY KOHyCa.

B cpenHem u3 1000 canoBbIX HAcocoB. MOCTYMHBLIHX B npoiaky, |0 noarekamot.
Haiianre BEPOATHRCTE TOCD, UTO QOAWH CITyUaiiH0 BEIOPAHHBIN A8 KOHTPOMS HAacoe
1€ NoATeKaeT.

B UMIUHAPHHECKOM COCYIE YPOBEHb #HikocTH nocrdract 192 cw. lla kakoi
BbICOTe GyIeT HaXOIMThCA YPOBSHb MHOKOCTH, ecnM e€ MepeNuTbh BO ETOPON
LHJMHGIPUYECKUET COCY/L, AMamerp KoToporo B § paz Gonkiie inaMmetpa nepeoro?
OTBeT BLIPA3HTE B CAHTHMETPAX.
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3aBUCHMOCThL 00hEMa cripoca ¢ (EMHUIL B MECAI]) HA NPCAYKIHMID NPEANPUATHA-
MOHONOMKCTA OT LeHbl 2 {ThIC. pyD.) 3a0aétes hopMyaoi ¢ =55—5p. Bripyuka
npeanpurtka 3@ mecau r (Teic. py6.) seiuncnseren no dopmyne r{ p)= pg.
Onpeaenute HanGONbWYIC LUEHY p. NPH KOTOPoOil MecaiHas Buipyuka »( p)
coceTapuT 150 Toie. pyG. OTBCT NPURCAKTC B TLIC. pyD.

Ha narorosnenue 572 peranci nepewiii pabounii 3aTpauneaer Ha 4 yaca meHbLIE,
qeM pTopoi paboudd na warotosachue 630 acranci. MzpccTiio, uTo nepBbiid
paGounii 3a uac nenaeT Ha | aeTtans Goablie, ueM BTopol. Cronbko feTaneit B uac
ACnacT NepRBI patounit?

_ 2 .
Haiwrre  nanbonwiee  snaverne  Qyokinn p=(x+9} (x+6)-5  wa

otpezke [-10; - 8].

He 1qopdeme nepenecniy gce omeemp 6 oaank omeemoe A2 1,

© 2012 QeaepansHan cnywba no Hagopy B cohepe obpasoBaMia v Hayku Poccrickah degepadun
KonupoeaHue He aonyckaeTcs

Yacte 2

Han 3anucy perdenuii w omeemoe na saognua CI-C6 uenoaviyvitme Giaank
omeemoe Ne 2. Januuiime cHaUAIG HoMep gblnoanaemozo aoanun (C1, C2 u
m. §.), & 3ameM ReAR0e 0GOCHOCUHROE PEHICHEE W OIECHL.

- {5
a) Penmte vpasuenue 2¢0s” x — s;m(?TI - x] .

0) Haliaute rce KOpHH 3TOrO YPaBHESHH, NPHHAANSKALLKE OTPE3KY [— 2m; - n].

B nparudnbhoii TpeyroaeHol npuime ABCA;B,C| cTOpOHBI OCHOBAaHHA paBHBL |,
Ooxoesie pE0pa pasnw 3, Touka 2 — cepeanna pebpa CC|. Hadaure yrox

MEKIY NI0CKOCTAMKM A8 v ADE, .

PelwnTe cucteMy 11€papencTe
2% 425.22°% 2101,
log.. 272 log,9x - 3.

Han tpeyronusumk co ctopouamy 115, 115 u 184, BuyTpr 11ero pacnonometinl age
paBHblE KacaldlWeca OKPYIHOCTH, Kakiad HR KOTOPbIX KacaeTca ARVX CTOPOH
Tpeyroablika. HalanTe paguycsl OKpyRIIOCTCH.

HaiauTe sce 3HaTEHWA &, TIPH KA A0M H3 KOTORBIX YPAaBHEHHE

)
c:|x—4|:x+1

178 TPOMCIKY TR [U; +120) MMCCT PUBIIO ABd KODIISL.

MoTeK Bep€BKH PexyT 03 OCTATKa 11a KYCKH AMHHON e Melblue 168 oM, Ho e
donewie 175 cwm (Haz0BEM TakHe KYCKHW CTAHIAPTHBIMH).

a) HekotopelB MOTOK Bep&BKW paspezany Ha 24 cTaHJApTHRIX Kycka, cpeiM
KOTOPBIX CCTL KYCKH pasiioil anunol. lla kaxoe nanbONbIee HHCIo 0AHIAKOBLIX
CTaHAAPTHBIX KYCKOB MOXHO OblI0 Gl pazpe3aTs TOT K€ MOTOK BepEBkn?

0) Hafijwre rakoe HavMeHbimiee unciro /, w10 JnoBoi MOTOK BEpERKH, fUIMHA
KoToporo Gonblle / M. MOYKHO pa3pe3aTh HA CTAHIAPTHBIE KYCKH.
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Eaunnsiii rocyaapcreedHsbiii sk3amen no MATEMATHKE

HHCT[]}’R‘II,HH M0 BLINGMTACHHKY paﬁon;l

Ha BRIIONHEHHE SK3AMCHAIIHOHHON paborel 10 Martemarike naéres 4 vacy
{240 mMun.). PaBoTa cocTOMT U3 OBy X HacTell U comepsxut 20 3amaHHh.

Hacrs | conepwur 14 sy@anit ¢ kparkud oreeron (BI-B14) Gazosoro
YPOBHS 110 MATEPHANY KYPCa MATeMarvki. OTBETOM SBIMETCH LEeNOe HHCIO HIM
KOHeUHaA AecATHUHAs Apodb.

Yacte 2 coaepxur 6 Oonee caoknawix 3asaHnil (C1-C6) no marepuany
Kypcd MaTteMaTurkH. [lpH WX BLINOJICHHW HAZO ZanHCaTh NOMNCC PCUICHHE H
OTBeT.

Bee tnanku EID 3mounarores apgrmuy yEpAasmu yepriiaamu. Jonyckaercs
MCOIQIB30BAMHNE MeTeBOH, KAaNHNIAPIIOH UK NepEeBOH PYUKH.

[Ipu eBrINnOnAeHMM 3a1aHuil Bel momeTe none3oBaTecsd  YEPHOBHKOM.
Obpawaem Bawe BHUMaHME HA TO, 4YTO 3aMMCH B YSPHOBUKE HE OyIyT
YYHUTBIBATLCA NPH OUCIIHBAIIHH pa0OTLI.

CopeTyeM BBINONHATE 3a0aHHA B TOM NOPAIKE, B KOTOPOM OHH Aadbl. [ns
JKOHOVHM BPEMENW UIPONYCKANTE 33/IAHUE, KOTOPOES HE ¥AAETCH BHITIOJIHMTH Cpaly,
M IepexoguTe K cnegywowemy. Ecnu nocne BbimoaiHeHwA Bcel paSoTel vy Bac
OCTAHEITH BPEVA, Bl CMOMKETE BEPHY Thid K IIPOIIyIIleHH bBIM 33 JAHHMAM .

baunel, 1onyyeHaeie Bamu 34 BBUIONHEHHBIE 3ARAHMS, CYMMHPYHOICH.
[NocTapaiiTeCh BLINOJLMTL KAK MOAKLO OONbLIC 3adainil M 11adpdTh lanbonpuce
KONMUECTBO BANNOB.

HKenaem yenexa!l

© 2012 PepepaneHas cnyxba no Hagaopy B cihepe nBpa3osaHua 1 Haykw Poccuickoin Gegepaumm
KOI‘IMPOBBHHE HE AONYCKAeTCH

Hadymre nuomane rpanenvn, v3odpakEHHOR Ha

Yacre 1

Omeemom ua saoanus BI-Bld4 ooamenoe Ooimb yeioe uncio Wil KONeUHAan
decamuyan opohs. Omeem ciedyem janucamn & 6AaHK omgemoe Ne | capasa
O HOMEDG GOIROAHREMOZ0 FAOGHIA, Huuunat ¢ nepeoit kiemoywku, Kawcopro
HEhpy, IR MHHYPC M JQRARVK RHIBHME @  OMOCTIbHON  ICIEFOUKe 8
COOMBCHICIGHE ¢ RPHECOGHRMMU 8 OaakKke oOpalyamy, Edunuun uimepenui
RECQMD HE HYNCHO,

B netnem parcepe 236 octed v 28 BocnuTaTtencii. B apTobyc nomewactea ne doace
49 naccaxupob. Kakoe HAHMEHbILEES KOMTHUECTBO aBTOOYCOB NOHAA00HTEA, YTOOH
3d QGAMH Pas NEPEBEITH BCEX U3 Jareps B ropoa?

Ha muarpamme mokasaHa cpefiHeMecsyHas TemmepaTtypa Bosdyxa (B Tpamycax
Ueasena} B Humaiem Hopropoac no pesynubTaTaM MIOTONCTIHMX Habmoaciuii.
Haiignte no nwarpaMve KOJIHY4ECTBO MECALEB, KOrOa CpedHemecAqHan
Temneparypa B Huxrem Hosropode nonoxurensHa.

20
15
10
5

g
-5

— 15

KneTuaTol  OyMare ¢ pasMepoM  KNeTKH N
lem * lem  (eMm.puc). Oreer  palite B \
KBAAPATHBIX CAHTUMETPAX. \
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B tabnune nanbl Tapugnl Ha yonyru Tpéx dupm taken, Tpennonaraetca noenka

MIHTENBHOCTEIO 60 muHyT. Hywno soiGpare (MpMy, B koTopoi 3akas Oyaer

CTOUTE TeUIerNe BCero. CKOABKO pydnei OyaeT cTOMTL 3TOT 3akaz”?

[pononxutensHocTk 1 CTOMMOCTE | MUHYTRI CREPX
Pbupma Monava ) i y .
CTOMMOCTL MHIH MANENOH NPUACTKHTCIBLIIOCTH
TaKCH MAaLLIHHbI * =
Noe3aKH MHHHMANBHOH Noe3akk

A 200 pyb. Het 13 pyb.

b Becnaarvo 15 mun. — 225 pyh. 15 pyb.

B 180 pyé. 20 mun. — 200 pyvd. 14 pyb.

FEcan noezjka NPONOIEAASTCH MEHBINC YEKAZAHHOI) BPEMEHM, OHA QMOAUUBICTCR
MO CTOMMOCTH MHHHMANBHOI NOe3aKH.

Haitaute kopens ypasaenns log,(x+11)=4.

B tpeyromeiuke ABC yron A paeen 65°, yraw B u O

OCTpLIe, BLICOTL B0

v CE nepecekarotca B Touke (7. Hailaute yroa DOE . OteeT paiTe B rpalvcax.

HailanTe tgu, ecnu sina = 3v 34 H ae[O H].

A

- a

& 2012 depepansHan cnyxta no Haasopy B coiepe 0bpasoBaduA W Haykw Pococuiickol ®egepayun

KOI'IMpOBElHME HE OONYCKAeTch

Ha pucynke nzobpaetb rpaduk auddepenunpyemoil dyuxumn y=f(x) un
KacaTenbHan k Hemy B Touke ¢ abcumccodl x;. Haflmute 2nadenne npoHiBOLHOH

(pyHKUMH f(x) B TOUKE X,.

YA | |
P=10
\ ™
N4
=
1
+ 1 o -/' : e
1+ i
B 1
2 o] | *, 6x
Kl | |
D| (‘I
B npamoyronskom napannenenunene ABCDA BC D, 4 5
H3BecTHo, "To A4, =10, 48=5, 4D =10. Halante “l : ’,J
JUIMBY JHaronam 28 It
el oo j
/D c
A B

B cpeanesm u3 900 canosbix HACOCOB, NOCTYMHBLUWX B NPOAKY, 27 MOATEKAOT.
HualauTte BepoATIIOCTE TOTO, UTO OJMI] CAYYEHIO BLIOPAHNLIA D14 KONTPONA HACOL
He NoATeKaeT.

B 1MIHAAPHYECKOM COCYAE YPOBEHh KWAKOCTH JocTuraeT 16 cm, Ha kakoh
BbICOTE OYUET HAXOAMTLCA YPOBEHb AMIAKOCTH, eCIM € LIEDINTL BO BTOPOI
LI,HHHHZ[[.‘JH‘-IGCKHF‘I COCyY I, IHAMETP KOTOpOr: B 2 pasa Gonele IHaMeTpa nepBoro?
O'rue'r BLIPA3HTE B CAHTHMETPRAX.
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3aBUCHMOCThL 00hEMa cripoca ¢ (EMHUIL B MECAI]) HA NPCAYKIHMID NPEANPUATHA-
MOHONOMKCTA OT LeHbl 2 {ThIC. pyD.) 3amaétes hopMyaoi g =00—-5p. Bripyika
npeanpurka 3@ mecau r (eic. py6.) seiuncnseren no dopmyne r#{ p)= pg.
Onpeaenute HanGONbWYIC LUEHY p. NPH KOTOPoOil MecaiHas Buipyuka »( p)
coctapuT 100 Tuie. pyG. OTBCT NPURCAKTC B TLIC. pyD.

Ha warorositenne 540 neraneli nepewii padounii zarpauvsaer Ha 12 uacos
MCHBLILIE, YeM BTopol paboduil na wirotoencuue 600 aerancid. Hzeeetiio, uto
nepeblii padoudi za yac genaeT Ha 10 getaned Oonbwe, yeM BTOpoH. CKRONBKO
acTanei B yac acnacT nepshi padounit?

2
Haiiwre  nammenbinee  snaucrve gy y={x-8) (x-7)-8 wna

otpezke [7,5;18].

He 1qopdeme nepenecniy gce omeemp 6 oaank omeemoe A2 1,

© 2012 QeaepansHan cnywba no Hagopy B cohepe obpasoBaMia v Hayku Poccrickah degepadun
KonupoeaHuwe He AonyckaeTcR

C6

Yacte 2

Han 3anucy perdenuii w omeemoe na saognua CI-C6 uenoaviyvitme Giaank
omeemoe Ne 2. Januuiime cHaUAIG HoMep gblnoanaemozo aoanun (C1, C2 u
m. §.), & 3ameM ReAR0e 0GOCHOCUHROE PEHICHEE W OIECHL.

a) Pemmte ypasueHve 4cos” x +35;in(x —%) -0,

0) HaliauTe Bce KOPHH 3TOrO YPaBHESHH, NPHHAANSKALLKHE OTPE3KY [— 2m; - n].

B nparudnbhoii TpeyroaeHol npuzme ABCA;B,C| cTOpOHBI OCHOBAaHHA PaBHBL 2,
Ooxoesie pE0pa pasnw 3, Touka 2 — cepeanna pebpa CC|. Hadaure yrox

MEKIY NI0CKOCTAMKM A8 v ADE, .

PelwnTe cucteMy 11€papencTe
1157 437177 234,
log,,0,25<log,32x 1.

Han TpeyrofisHuK co cTopoHamu 20, 26 W 20, BHyTpH Hero pacnonoxeHsl B¢
PABNLIC KACAKIHCCA OKPYHRIIOCTH, KaAIad H3I ROTOPLIX KAacacTea ABYX CTOpOH
TpeyroneHHka. HalianTe paguycel oxkpy:HOCTER.

HafnuTe Bee 3IRAUSHHA &, AP KEHKI0M M2 KOTOPRIX VPARHEHHE

2
ci‘l)c—5|=x+1

Ha IPOMEKYTKE [0; + o0 ) HMEET POBHO JIBA KOPHA.

MoTok eepéBky pexyT 022 OCTATKA HA KYCKHM JIMAOHW He MeHblIe 99 cM, HO He
Sonnine 102 ov (HasoREM TaKHE KYCKH CTaH/IAPTHRIMM ).

a) Hekoropbii MOT0OK BepGBKM  pasposalin Ha 33 CraHAApTHBIX KYCKA, Cpeiau
KOTOPBIX 8CTh KYCKH pa3Hol anuHel. Ha rkakoe HanGonbllee 1HCIO OJHHAKOBBIX
CTAH/APTHBLIX KYCKOB MOXKHO ORUID Okl PA3Pe3aTs TOT Ke MOTOK BepErrn?

0) Haligute Takoe HauMenbliee yucno {, 4to nwdoil MOTOK BEpEBKH, ANMHA
KOTOPOro Bonble { ©M, MOMKHO PA3pe3aTh Ha CTAHIAPTHLIE KYCKH.
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Eaunnsiii rocyaapcreedHsbiii sk3amen no MATEMATHKE

HHCT[]}’R‘II,HH M0 BLINGMTACHHKY paﬁon;l

Ha BRIIONHEHHE SK3AMCHAIIHOHHON paborel 10 Martemarike naéres 4 vacy
{240 mMun.). PaBoTa cocTOMT U3 OBy X HacTell U comepsxut 20 3amaHHh.

Hacrs | conepwur 14 sy@anit ¢ kparkud oreeron (BI-B14) Gazosoro
YPOBHS 110 MATEPHANY KYPCa MATeMarvki. OTBETOM SBIMETCH LEeNOe HHCIO HIM
KOHeUHaA AecATHUHAs Apodb.

Yacte 2 coaepxur 6 Oonee caoknawix 3asaHnil (C1-C6) no marepuany
Kypcd MaTteMaTurkH. [lpH WX BLINOJICHHW HAZO ZanHCaTh NOMNCC PCUICHHE H
OTBeT.

Bee tnanku EID 3mounarores apgrmuy yEpAasmu yepriiaamu. Jonyckaercs
MCOIQIB30BAMHNE MeTeBOH, KAaNHNIAPIIOH UK NepEeBOH PYUKH.

[Ipu eBrINnOnAeHMM 3a1aHuil Bel momeTe none3oBaTecsd  YEPHOBHKOM.
Obpawaem Bawe BHUMaHME HA TO, 4YTO 3aMMCH B YSPHOBUKE HE OyIyT
YYHUTBIBATLCA NPH OUCIIHBAIIHH pa0OTLI.

CopeTyeM BBINONHATE 3a0aHHA B TOM NOPAIKE, B KOTOPOM OHH Aadbl. [ns
JKOHOVHM BPEMENW UIPONYCKANTE 33/IAHUE, KOTOPOES HE ¥AAETCH BHITIOJIHMTH Cpaly,
M IepexoguTe K cnegywowemy. Ecnu nocne BbimoaiHeHwA Bcel paSoTel vy Bac
OCTAHEITH BPEVA, Bl CMOMKETE BEPHY Thid K IIPOIIyIIleHH bBIM 33 JAHHMAM .

baunel, 1onyyeHaeie Bamu 34 BBUIONHEHHBIE 3ARAHMS, CYMMHPYHOICH.
[NocTapaiiTeCh BLINOJLMTL KAK MOAKLO OONbLIC 3adainil M 11adpdTh lanbonpuce
KONMUECTBO BANNOB.

HKenaem yenexa!l

© 2012 PepepaneHas cnyxba no Hagaopy B cihepe nBpa3osaHua 1 Haykw Poccuickoin Gegepaumm
KOI‘IMPOBBHHE HE AONYCKAeTCHA

Yacre 1

Omeemom ua saoanus BI-Bld4 ooamenoe Ooimb yeioe uncio Wil KONeUHAan
decamuyan opohs. Omeem ciedyem janucamn & 6AaHK omgemoe Ne | capasa
O HOMEDG GOIROAHREMOZ0 FAOGHIA, Huuunat ¢ nepeoit kiemoywku, Kawcopro
HEhpy, IR MHHYPC M JQRARVK RHIBHME @  OMOCTIbHON  ICIEFOUKe 8
COOMBCHICIGHE ¢ RPHECOGHRMMU 8 OaakKke oOpalyamy, Edunuun uimepenui
RECQMD HE HYNCHO,

[Moczn Mypmanck Cankt-[letepObypr otnpapnactes 8 09:16, a npubuiBacT B

12:16 Ha chneaywwHid JAeHb (BpeMS MOCKOBCKoe), CKOIBKO 4acoBR Moe3a
HAXOAUTCH B MyTH?

Ha pHcyHke #HPHEIMH TOUKAMHW TOKAZaHa UeHA YHOWKM 3010T2a HA MOMEHT
BAKPBLITHA OHPIKCELIX TOProB BO Bee pabodue anu ¢ 5 no 28 mapta 1996 ropa. [o
rOPH30HTANN ¥KA3bIBAKTCA YUCHIa MECALR, N0 BEPpTHKANN — LIeHA YHLHH 30710Ta B
nonmapax CLUA. Jng HArdsAHOCTH KMPHBIE TOUKKH HA PUCYHKE COSAMHEHLI
AWHHCH. ONpeacnuTe No pHCYIIKY PaszHOCTL MCHKIY HaMOONbLUWCEH U naumenswch
UeHON 20710Ta HA MOMEHT 2aKpEITHA TOPIOB B YKARAHHLIN nepuon (B oomnmapax
CHTA 3a yRuMw),
402 i
401 ‘
400 |
399 \ ‘
398 \

397 +
396 4 f
395 | /
394 / : - : L

393

5 6 7 8 11 1213 14 15 18 19 20 21 22 25 26 27 28




EAWHBIA roCyAapCTBEHHEIA 3K3aMeH, 2012 . MATEMATHEA 273

Haiinute noomank Tpaneimmn, H3odpaxEHHoH Ha PMCYHKE,

Yi
4

=
Lo
b |
w ¥

B taGanue aaiiul tapudel Ba yeyrH TpEX gups taxew. [peaponaractes nociaka

ANKHTENBHOCTER 60 MUHYT. Hyso BuibOpath $upMy. B KOTOpOH 2akaz Oyaer
CTONTh jIgiierNe Beer0. Crolbko pyOiei Dyier cTorth 3101 2akas?

MpogonxuTeneiiocTs 1 | CTOMMOCTL 1 MHIYTLI CBEPX
DHpMa [Moeaata -
CTOMMOCTE MHHUMATEHON NPOACMKUTETLHOCTH
TakCH MallluHbI - ) .
HOE3NKH MHHHVAIBHOH 110E3J1KU

A 250 pyd. 1er 11 py6.

b becnaamo 15 mun. 225 pyvé. 14 py6.

B 120 py6. 20 muH. — 350 pv0. 12 py6.

*Ecnu rmoezaka NpoaQMAaceTCA MEeHbIIE YKA3AHHONS BPEMEenH, CHa OMNIaYHBAETCA
Mo CTOMMOCTH MHHUMAaNKHOH NIOS3NKK.

HaianTe kopenb ypasienus log,(x+2)=2.

B rtpeyroneiuke ABC vron (' paeed 78°, Guccextpucel AD u  BE

nepecckaroTea B8 Toure O Iadante yroa AOB. OTeer nafite B rpanycax.

C

& 2012 depepansHan cnyxba No H2A30pY B ciepe 0DRAascBAHKMRA W Hayky Poccuiickol ©enepauyuu
KOI‘IMpOBElHME He OonycKaeTcH

2J29

o AN i3
Haitoute g, ecnu sina = 59 H ae[(), 2).

Ha pucynke uzoOpamkensl rpadux auddepeHunpyeMoi GyHKUHH y:_f(_r) H
KacaTelbHas K HeMmy B Touke ¢ abcunccol x,. HailawTe anauenue nponisoaHOI

dynkuMn f{x) B TONKE Xg.

YA
\
W@ | Ll
\ / ’__,———”
— 1
1
! -
—4 Xq 0 | 4 x
HNuamerp ocHosaaus kKoHyca pased |0, a nnvaa obpazyroweid — 13,

HaiauTe BBICOTY KOnyCa.

B tdemnuonaTe 00 TMMHACTHKE y4acTByoT 50 cnopremeHow: 16 Wz Bedrpuu,
22 n3 PymbiHun, ocTafbHele w3 Bonrapuu. [opagox, B KOTOPOM BEICTYNAIOT
MMHACTKKY, Oonpenessiercs  skpeduem.  llaliamre  BepOsTHOCT:  TOIC, Y10
COOPTCMEHKA, BEICTYNAIWIAA MepBOH, okaxkeTcd W3 Bonrapun.

B UMIMHIPHYECKOM cOCYAE YpoBeHb ¥MAkOCTHM aocTuraeT 324 cn. Ha kakoi
BeCOTE OVIAET HAXQAMTHCA YDOBEAL MMAKOCTH, €ClW €& NEepennTh BO BTOPOI
UHAHILOPHYCCKHEA Cocya, AHaMeTp KOoToporo B 9 pas bonuwe amameTpa nepeoro?
(O TBET BEIPARUTE B CAHTUMETPAX.
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3aBUCHMOCThL 00hEMa cripoca ¢ (EMHUIL B MECAI]) HA NPCAYKIHMID NPEANPUATHA-
MOHONOMKCTA OT UeHBl p2  (Twic. py0.) samaéres dopmynofi ¢ =200-10p.
Brlpyuka npeanpusTHA 2a wecAn #  (Thic, pyd.) BhUMCIgeTCA 1o opMyie
#{ )= pg. Onpeaennte HAUMBONBLIYIO LEHY 2, NPH KOTOPOH MECA4HaRA BbIPyHKa

#( p) coctaBut 840 Thic. pyS. OTBET MPUREANTE B THIC, PyS,

3akaz na 88 neraneil nepserii pabouuii BemonngeT na 3 waca OwicTpee, weM
pTopoi. CKOTLKC ACTalcH B Yac ACnacT NepBblil padouMi, €CTH MU3BCCTHO, HTO OH
3a yac fenaeT Ha 3 JeTald Gonblie, Yem BTopoi?

»
Hailnute  Hadviedbilliee  3Hauenne  yHknun  y=(x-9} {x+4)-4 na

oTpesxe [7; 1 6].

He 1afiydnnie nepesechiit gce omaeimbt 8 GAaHK omeemoe M 1, |

© 2012 QeaepansHan cnywba no Hagopy B cohepe obpasoBaMia v Hayku Poccrickah degepadun
KonupoeaHue He aonyckaeTcs

Yacte 2

Han 3anucy perdenuii w omeemoe na saognua CI-C6 uenoaviyvitme Giaank
omeemoe Ne 2. Januuiime cHaUAIG HoMep gblnoanaemozo aoanun (C1, C2 u
m. §.), & 3ameM ReAR0e 0GOCHOCUHROE PEHICHEE W OIECHL.

a) Pemmte ypasueHue 4sin” x — cos(x - ‘%I) .

- . n. 5
0} Haliiuie Boe KOPHH 3TOI0 YPABHEHHSA, 1IPHHAVICHKALLNE OTPE3KY [ ; }

B npasuntHOA TpeyroaeHol npuime ABCA B,C, CTOPOHBI OCHORAHHA PaBHLL 2,
Soxoewie pEGpa pasnw 1, Touka D cepeamna pebpa CC|. Haiaure yroa
MeN Iy MA0CKoeTAMU ABC 1 ADE, .

PewmnTe CHCTEMY 1EPUBENCTR
391410377 <3,
log,, 4432 Jog,8x,

Haw tpeyronennk co croponanud 30, 30 »w 36. BHYTPH HEro pacnonowseHs Ape
PaBIILIC KACAIOWMECS OKPYKIOCTH, Kajaad M3 KOTOPLIX KacacTed ABYX CTOPOH
TpeyronsHuka. HaliauTe paguycsl OKpYRHOCTEH.

Hakianre Bee 3HAUEHHN &, IPH KAAIOM H3 KOTOPBIX YPABHEHHE
alx - 5| = L
x+1

Ha TPOMEKYTKE [0; + m-) UMEeT POBHO IBa KOPHA.

MoTok BepEBkM pexyT Oe3 ocTaTka Ha KyCKW ATHHON He meHbwe |68 oM, HO He
Sonblue 175 M (HA30BEM TaK1e KyCKH CTaHaapTHLIMA).

a) HexoToprlil moTok Bep@BKW pazpezand Ha 24 CTAHIAPTHBLIX KycKa, cpeiw
KOTOPBIX BCTh KYCKH pa3Hoi nauHel. Ha kaxoe Hanfonblliee HHCIO OJMHAKOBBIX
CTAHIAPTHBIX KYCKOR MOKIO OBITO GLI PAa3pesaTh TOT K¢ MOTOK BEPERKN?

6) Haliaute Takoe HavMenbliee 4ncio /, uto modoll MOTOK BepéBKH, ANWHa
KOTOpOro donswe [ ¢, MOAHO pa3pe3aTb Ha CTAHNAPTHBIE KYCKH.
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Eaunnsiii rocyaapcreedHsbiii sk3amen no MATEMATHKE

HHCT[]}’R‘II,HH M0 BLINGMTACHHKY paﬁon;l

Ha BRIIONHEHHE SK3AMCHAIIHOHHON paborel 10 Martemarike naéres 4 vacy
{240 mMun.). PaBoTa cocTOMT U3 OBy X HacTell U comepsxut 20 3amaHHh.

Hacrs | conepwur 14 sy@anit ¢ kparkud oreeron (BI-B14) Gazosoro
YPOBHS 110 MATEPHANY KYPCa MATeMarvki. OTBETOM SBIMETCH LEeNOe HHCIO HIM
KOHeUHaA AecATHUHAs Apodb.

Yacte 2 coaepxur 6 Oonee caoknawix 3asaHnil (C1-C6) no marepuany
Kypcd MaTteMaTurkH. [lpH WX BLINOJICHHW HAZO ZanHCaTh NOMNCC PCUICHHE H
OTBeT.

Bee tnanku EID 3mounarores apgrmuy yEpAasmu yepriiaamu. Jonyckaercs
MCOIQIB30BAMHNE MeTeBOH, KAaNHNIAPIIOH UK NepEeBOH PYUKH.

[Ipu eBrINnOnAeHMM 3a1aHuil Bel momeTe none3oBaTecsd  YEPHOBHKOM.
Obpawaem Bawe BHUMaHME HA TO, 4YTO 3aMMCH B YSPHOBUKE HE OyIyT
YYHUTBIBATLCA NPH OUCIIHBAIIHH pa0OTLI.

CopeTyeM BBINONHATE 3a0aHHA B TOM NOPAIKE, B KOTOPOM OHH Aadbl. [ns
JKOHOVHM BPEMENW UIPONYCKANTE 33/IAHUE, KOTOPOES HE ¥AAETCH BHITIOJIHMTH Cpaly,
M IepexoguTe K cnegywowemy. Ecnu nocne BbimoaiHeHwA Bcel paSoTel vy Bac
OCTAHEITH BPEVA, Bl CMOMKETE BEPHY Thid K IIPOIIyIIleHH bBIM 33 JAHHMAM .

baunel, 1onyyeHaeie Bamu 34 BBUIONHEHHBIE 3ARAHMS, CYMMHPYHOICH.
[NocTapaiiTeCh BLINOJLMTL KAK MOAKLO OONbLIC 3adainil M 11adpdTh lanbonpuce
KONMUECTBO BANNOB.

HKenaem yenexa!l

© 2012 PepepaneHas cnyxba no Hagaopy B cihepe nBpa3osaHua 1 Haykw Poccuickoin Gegepaumm
KOI‘IMPOBBHHE HE AONYCKAeTCHA

Yacre 1

Omeemom ua saoanus BI-Bld4 ooamenoe Ooimb yeioe uncio Wil KONeUHAan
decamuyan opohs. Omeem ciedyem janucamn & 6AaHK omgemoe Ne | capasa
O HOMEDG GOIROAHREMOZ0 FAOGHIA, Huuunat ¢ nepeoit kiemoywku, Kawcopro
HEhpy, IR MHHYPC M JQRARVK RHIBHME @  OMOCTIbHON  ICIEFOUKe 8
COOMBCHICIGHE ¢ RPHECOGHRMMU 8 OaakKke oOpalyamy, Edunuun uimepenui
RECQMD HE HYNCHO,

[Moczn Mockea MaeBek otnpasnactea o 17:41, a npuOwsieact B 10:41 1a
CAEAYKILHA EHE (BPEMA MOCKOBCKOE), CKONBKO YaCcOB NOe3j HaXCeOHTCa B NyTH?

Ha pucyHke XMpHBIMH TOUYKaMH TIOKa3zaHa LeHa YHUWH 30J0T2 HA MOMEHT
3aKPeITHA OWPXKEBBIX TOProB BO Bee padoure OHK ¢ 5 no 28 mapta 1996 rona. [o
rOPH30HTANN YKAZLIBAOTCA YHCIA MCCALE, O BCPTHRKANH  LUCHA YHLUHH 30J0T4 B
monaapax CHUA. Ops HaraagHOCTH HPHBIE TOYKH HA PHCYHKE CO€AHHEHbI
naunei. Onpesenure NO PUCYHKY PAIHOCTL Mexy Handonbmel 1 naumenswei
LUCHOH 3010TA 11a MOMCHT 33KPLITHA TOPrOR B YKABAHILIA MepHol (B J0ATapax
CUIA 2a vHUHKD).
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Haiinute nnomank Tpaneimu, W3o0paREHH0I Ha PMCYHKE,

Y
4

ol 1 34 10x

TCJ'IC(]JO]!II&SI KOMNAIHA NMPpCioCTARTACT 11d BbIGOp TPH TapH[l]Ille Mmnaka.

L ABoHeRTCKAad naaTa
Tapudurifi nnax Ilnata 2a | MUHYTY pasroBopa
(B MecAL)
«lloBpeMenHbLit: Her 0.4 py6.
«KoMONHHPOBAHHBIAR 200 pyG. 0.3 py©.
P 3a 400 MMH. {ceepx 400 MHH. B MecAL)
«be3aUMHTHLBIFAR 285 py6. —

AQoHeHT BRIDpan caMblii NeWEBRIA TAPUMHBIH 1aH KEX0AA U3 NPEANONOKEANE,
gTO 00INAA ATUTCARHOCTH TeneoHHmx pasroropor cocTaraset 600 munyt B
MecAll. Kakyrw cyMMy OH J0MEH 3aMMaTHThL 38 Mecsll, eCJIH 00WaA NIHTe IHOCTE
pPa3roBOPOB B 3TOM Mecalle AelcTRUTENRHO OyAaeT parHa 600 munyTam? OTteer
naifte B pydInsx.

B5 | Haitante kopenb ypasHerns log, {x+55)=2.

B Tpeyronenuke ABC yron  pasen  66°, Ouccektpucel AD w BE
nepecekarTea B Touke (J. HalauTte yroa A8, OTBeT aaiiTe B rpanycax.

A A

& 2012 depepansHan cnyxta no Haasopy B coiepe 0bpasoBaduA W Haykw Pococuiickol ®egepayun
KOI‘IMpOBElHME He AonyckaercH

HailauTte lga, ecnd sina = —

Ha pucydke wuzobpaxén rpaduk  guddepeHuHpyeMod  (pyYHKLWH __v:_,f'(x),
CUPEASNEHHOH HA WHTEPBANE (—6;3), Haiinmre rouky Wi orpesxka [—5;—]],

B KOTOPOH [POHIBO/IHA (l)yHl{llHH f(x) pasHa 0.

|)’ A
Y=/

/

=6 /0;\3"}.

AuaMetp ocHoranMa Konyca pasen 24, a anuna obpasyroweid — 13,
HalauTte BuicoTy Kolycd.

B10 | B cpeonesm w3 900 ¢aaoBLIX 11ACOCOB, NOCTYNHBLUIHX B NPOAAKY, 27 MOATCKAIOT,
HaiianTe BepoATHOCTE TOTO, NTO OJNHH CN¥HAiHO BHOpPaHHBIA TS KOHTPONA HACOC
HE NOJITEKAST,

Bll | B LMIIHAAPHHUECKOM COCYIE YPOBEHb HHOKOCTH aocrdiast 72 cM. Ha kakoi
BbICOTE ©yIeT 1HaXOOMTLCA YPOBelh JKHAKOCTH, ecnu e€ rnepenHTL B0 BTOpOH
LHIHHAPUUECKHUA cocyd, AHAMeTp KOTOpOro B 6 paz Oofblle AHAMETPa MepBOro?
OTBCT BEIPA3UTE B CANITHMCTPAX.
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3aBUCHMOCThL 00hEMa cripoca ¢ (EMHUIL B MECAI]) HA NPCAYKIHMID NPEANPUATHA-
MOHONOMKCTA OT LeHBl 2 {ThIC. pyD.) 3a0aétes hopMyaoi ¢ =95—5p. Bripyuka
npeanpurtka 3@ mecau r (Teic. py6.) seiuncnseren no dopmyne r{ p)= pg.
Onpeaenute HanGONbWYIC LUEHY p. NPH KOTOPoOil MecaiHas Buipyuka »( p)
coeTapuT 350 Toic. pyG. OTBCT NPURCAKTC B TLIC. pyD.

3akaz na |76 peraneh nepepiit palounil BRINONHAET HA 5 wacoe ObICTPEE, uYeM
pTopoi. CKOTLKO ACTalcH B Yac ACNAcT NepBblil padouuil, cCIH MU3BCCTHO, HTO O
3a uac nenaetT Ha 5 geTanel Gonblie, ueM BTOpoi?

. 2
Haitnwte  naumeHbiniee  3Hauenne  ¢yukin  y=(x-8)°(x-2)-3 ma

oTpesxe [5; ] 7].

He 1afiydnnie nepesechiit gce omaeimbt 8 GAaHK omeemoe M 1, |

© 2012 QeaepansHan cnywba no Hagopy B cohepe obpasoBaMia v Hayku Poccrickah degepadun
KonupoeaHue He aonyckaeTcs

C3

Yacte 2

Han 3anucy perdenuii w omeemoe na saognua CI-C6 uenoaviyvitme Giaank
omeemoe Ne 2. Januuiime cHaUAIG HoMep gblnoanaemozo aoanun (C1, C2 u
m. §.), & 3ameM ReAR0e 0GOCHOCUHROE PEHICHEE W OIECHL.

a) Pewnte yparyeHue 2sin Ty cos(x - %] .

m|'.;§"
e
I.—l

0) HallauTe Bee KOPIIKA 2TOMO YPUBHCHHS, MPHUAANCKALLNE OTPE3KY [—

B npasunpnioi Tpeyroaenoi npuime ABCA B\ C| cTOponbl OCHOBALMA PABILL 3,
OuKOBBIE pEOpa paBHbl 2, Toukda () — cepenuHa pebpa CC|. llafianTte yroa

MEXKIY MTOCKOCTAIMH ABC 1 ADB,.

Pemwrte cHCTEMY HEpaBeHCTB
547%142.57 7 <5),
log,,0,25=log,32x 1.

QOcnopanue paenobeapCHIIOro TPCYTONBHHKA paplo 40, a BLICOTH, ONYUICHIES HY
Goxoeylo CTOpoHY paeHa 24. BHYTpM TpeyronbHMKa pacnoloKeHsl JBe PAaBHbIE
KACAHIUNECH  OKPYRHOCTH, KIKNA® M3 KOTOPRIX  KAcaercs  JIRYX  CTOPOH
TpeyroneHuka. Halinure paaMycs! okpy#HOCTER.

HalinnTe BCe 3HAYEHWA &, NPH KAXKIOM H3 KOTOPBIX YpaBHEHHe
a|x— 5| .
x+1

Ha MPOMEHY TRE [0; + ac-) HMEET POBHO NBA KOPHS.

MoTox BepéBKH peayT OC3 0CTATKA 11 KYCKH JIHUOH HC Menblue 99 o, 110 ne
Gonelue 102 cm (HazoBEM TakHe KYCKH CTAHAAPTHEIMH).

a) Hekoropuli MOTOK BepERKM paspesaiiv Ha 33 ClaHJlaprHbIX  KyCKa, Cpesiu
KOTOPEIX £CTL KYCKH pai3iod anuiel. Ha kakoe Handonblge HHCIO OAHIAKORLIX
CTaRNAPTHBIX KYCKOB MOKHO ObUI0 Dbl pazpesars TOT ke MOT0K Bep&ern?

6) Haligute Takoe nauMeHelnee uvcno {, yto nodoil MOTOK BCPEBKM, ANWHA
KOTOpOre GonbWwe { M, MOIKHO DA3pL3dTh HA CTAHAAPTHEIC KYCKH.
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Eaunnsiii rocyaapcreedHsbiii sk3amen no MATEMATHKE

HHCT[]}’R‘II,HH M0 BLINGMTACHHKY paﬁon;l

Ha BRIIONHEHHE SK3AMCHAIIHOHHON paborel 10 Martemarike naéres 4 vacy
{240 mMun.). PaBoTa cocTOMT U3 OBy X HacTell U comepsxut 20 3amaHHh.

Hacrs | conepwur 14 sy@anit ¢ kparkud oreeron (BI-B14) Gazosoro
YPOBHS 110 MATEPHANY KYPCa MATeMarvki. OTBETOM SBIMETCH LEeNOe HHCIO HIM
KOHeUHaA AecATHUHAs Apodb.

Yacte 2 coaepxur 6 Oonee caoknawix 3asaHnil (C1-C6) no marepuany
Kypcd MaTteMaTurkH. [lpH WX BLINOJICHHW HAZO ZanHCaTh NOMNCC PCUICHHE H
OTBeT.

Bee tnanku EID 3mounarores apgrmuy yEpAasmu yepriiaamu. Jonyckaercs
MCOIQIB30BAMHNE MeTeBOH, KAaNHNIAPIIOH UK NepEeBOH PYUKH.

[Ipu eBrINnOnAeHMM 3a1aHuil Bel momeTe none3oBaTecsd  YEPHOBHKOM.
Obpawaem Bawe BHUMaHME HA TO, 4YTO 3aMMCH B YSPHOBUKE HE OyIyT
YYHUTBIBATLCA NPH OUCIIHBAIIHH pa0OTLI.

CopeTyeM BBINONHATE 3a0aHHA B TOM NOPAIKE, B KOTOPOM OHH Aadbl. [ns
JKOHOVHM BPEMENW UIPONYCKANTE 33/IAHUE, KOTOPOES HE ¥AAETCH BHITIOJIHMTH Cpaly,
M IepexoguTe K cnegywowemy. Ecnu nocne BbimoaiHeHwA Bcel paSoTel vy Bac
OCTAHEITH BPEVA, Bl CMOMKETE BEPHY Thid K IIPOIIyIIleHH bBIM 33 JAHHMAM .

baunel, 1onyyeHaeie Bamu 34 BBUIONHEHHBIE 3ARAHMS, CYMMHPYHOICH.
[NocTapaiiTeCh BLINOJLMTL KAK MOAKLO OONbLIC 3adainil M 11adpdTh lanbonpuce
KONMUECTBO BANNOB.

HKenaem yenexa!l

© 2012 PepepaneHas cnyxba no Hagaopy B cihepe nBpa3osaHua 1 Haykw Poccuickoin Gegepaumm
KOI‘IMPOBBHHE HE AONYCKAeTCHA

Yacre 1

Omeemom ua saoanus BI-Bld4 ooamenoe Ooimb yeioe uncio Wil KONeUHAan
decamuyan opohs. Omeem ciedyem janucamn & 6AaHK omgemoe Ne | capasa
O HOMEDG GOIROAHREMOZ0 FAOGHIA, Huuunat ¢ nepeoit kiemoywku, Kawcopro
HEhpy, IR MHHYPC M JQRARVK RHIBHME @  OMOCTIbHON  ICIEFOUKe 8
COOMBCHICIGHE ¢ RPHECOGHRMMU 8 OaakKke oOpalyamy, Edunuun uimepenui
RECQMD HE HYNCHO,

[Moczn Bonarorpag Caukrt-[letepObypr otnpagnacres g 00:56, a npudulBacT B

12:56 Ha cneaywwHid JAeHb (BpeMs MOCKOBCKoe). CKOBKO YacoB Moe3n
HAXOAUTCH B myTH?

Ha pucyHKke KHMPHBIMH TOUKaMW MNOKAzaHa OeHa TOHHBI HUKENA Ha MOMEHT
SAKPBITHA OHPAKCBLIX TOPrOB BO BCCe pabouve ann ¢ 6 no 20 maa 2009 roga. Mo
FOPH3OHTANH YKa3bIBAKTCA YHCIIA MECALA, 110 BEPTHKANH — LEeHa TOHHBI HUKEId B
nonxapax CLUA. Jns HArasaHOCTH 3KUPHBIE TOUKKH HA PUCYHKE COSAWHEHbI
AWHHCH. ONpeacnuTe No pHCYIIKY PazHOCTL MCHAY NaMOONbLLUICH U HAMMCHILLWCH
UeHOH HHKENd HAa MOMEHT 3aKpbiTHs TOProB B YKalaHHBIA mepuon (B gommapax
CIIIA 3a ToHHY).
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Haiinute nnomank Tpaneimu, W3o0paREHH0I Ha PMCYHKE,

=
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=}
= ¥

Tenedonnaa KOMIAIKS NPCAOCTARIACT 1 BLIOOP TpH TapubieIX mnana.

Tapuduwii nnan AbonenTekas n1ata Ilnara 3a | munyTy pasrosopa
(B MecsaiL)
«lloBpeMeHHbLty lleT 0.3 pyb.
«IKOMOMHHPORAHHBIFR 160 pyG. 0.2 py6.
3a 420 MMH. {ceepx 420 MHH. B MecAL)
«be3aUMHTHLBIFAR 255 py6. —

AQoHeHT BRIDpan caMblii NeWEBRIA TAPUMHBIH 1aH KEX0AA U3 NPEANONOKEANE,
9Te 00lWad OTuTennlocTe TenedolibX pazropopoe cocTtanieT 700 munyT B
Mecal. Kakyro cyMMy OH J0TKeH 3aAaTHTL 3a MEecALl, €cJIH 00Lan ANHTEIBHOCTD
paIlTOROPOR B 3TOM Mecale NEHCTRATENLHO Oyaet pasHa 700 muHytam? OTRCT
naifte B pydInsx.

Haiiaute kopeHt ypaehenus Ig(x+11)=1.

B rpeyronshuke ABC yron € pasen  74°, OGuccextpucel AD wn BE
nepecekarTea B Touke (J. HalauTte yroa A8, OTBeT aaiiTe B rpanycax.

& 2012 depepansHan cnyxta no Haasopy B coiepe 0bpasoBaduA W Haykw Pococuiickol ®egepayun
KOI‘IMpOBElHME He AonyckaercH

2

Z

HailauTte lga, ecnd sino =

g M ue(%;n],

Ha pucyHre wzobpamensl rpaduk nudupeperHuupvemod dhyvHKEUMH y:_f'(x] H
KacaTensHas K Hemy B Touke ¢ adcudccoli xg. Haiiaure 3naveHne npouzsosHOi
dyiikunn f{x) B TOUKE X5 .

YA

5
L
™

Wad
—

1
!
/,/,f; '| \\
RdyE N
—6 /| x 0] 1 2%
//
~
y=/)
. | G
B upsmoyronsHoM  ndpanncnerrunene  4ABCDA B ,C D, . ;
H3BeCcTHO, WTo D =3, A5 =6, BC =6. Haitoute auny : - "BI
siwaronann A DL;’_'_’_’___..-_
5 C
A B

B cpeanes w3 1000 canoBwx 11ac0COB, NOCTYNHBILHX B Npoiaxy, L0 noatekaiot.
HaiianTe BEPOATHOCTE TOCO, UTO OAHH CAYUAHHO BEIOPAHHBIN LIS KOHTPONA HACOT
HE [IONTEKAST.

B IMIMAAPUHUECKOM COCY/Ie YPOBEHR HUIKOCTH jocrirasr 32 cm, Ha kakoh
BBICOTE OyIeT HaXONWTbCA YPOBEHEB JKHAKOCTH, ecny e MmeperuTh BO BTOpOH
UHJIHHAPHYECKHH Cocyl, THaMeTp KoToporo B 4 pasza fonelle IuaMeTpa Neproro?
OTBET BLIPAZNTE B CAHTHMETPAX.
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3aBUCHMOCThL 00hEMa cripoca ¢ (EMHUIL B MECAI]) HA NPCAYKIHMID NPEANPUATHA-
MOHONOMKCTA OT UeHBl p2  (Twic. py0.) samaéres dopmynofi ¢ =200-10p.
Brlpyuka npeanpusTHA 2a wecAn #  (Thic, pyd.) BhUMCIgeTCA 1o opMyie
#{ )= pg. Onpeaennte HAUMBONBLIYIO LEHY 2, NPH KOTOPOH MECA4HaRA BbIPyHKa

#( p) coctaBut 840 Thic. pyS. OTBET MPUREANTE B THIC, PyS,

3akaz na |76 peraneh nepepiit palounil BRINONHAET HA 5 wacoe ObICTPEE, uYeM
pTopoi. CKOTLKO ACTalcH B Yac ACNAcT NepBblil padouuil, cCIH MU3BCCTHO, HTO O
3a uac nenaetT Ha 5 geTanel Gonblie, ueM BTOpoi?

el
Haitawte  Hanmenbmiee  suauenne  ydkiam ¥ ={x+3} (x+6)+7 Ha

oTpeske [— 4;1].

He 1afiydnnie nepesechiit gce omaeimbt 8 GAaHK omeemoe M 1, |

© 2012 QeaepansHan cnywba no Hagopy B cohepe obpasoBaMia v Hayku Poccrickah degepadun
KonupoeaHue He aonyckaeTcs

Yacte 2

Han 3anucy perdenuii w omeemoe na saognua CI-C6 uenoaviyvitme Giaank
omeemoe Ne 2. Januuiime cHaUAIG HoMep gblnoanaemozo aoanun (C1, C2 u
m. §.), & 3ameM ReAR0e 0GOCHOCUHROE PEHICHEE W OIECHL.

a) Pewnte yparHeHHe 4cos *x +sin (x - %] - 0.

0) Haliante Bce KOpHH 3TOr0 yYpaBHEHHs, TTPHHAANEkKALLHE OTPe3ky [J’E; 27[].

B npaeunbHoi TpeyroapHoh npuime ABCAB,(| CTOPCHBI OCHOBAHWA PABHEBL |,
Goxoerle pEbpa paBHel 3, Touka [ — cepeawHa petpa CC,. Hadiaute yroa

MEKTY MI0CKOCTIMH ABC u ADB, .

PCliuTe cuCTeMY HCPARCHCTR
27 417,27 235,
log,, 8<log,d4x-3.

Ocnopative pasiobeapennoroe Tpeyroastivka pasue 80, a BLICOTa, oNYyUIENan Ha
GOKOBYH) CTOPORY paBHa 64, BHYTpU TpeyronbHUKa pacnoloweHbl IBe pPAaBHbIE
KACAKJILMECH  OKPYIKHOCTH, KaKJA¥ M3 KOTOPhIX  KAcaeIcs IRYX  CTOPOH
TpeyronkHHKa. HaliauTe panHychl okpy®HOCTER.

Haiinute BCe 3HaveHHa &, AP KEK10M W3 KOTOPRIX YRaRHEHHE

a|x—3|=x+2

HA NPOMEHVTKE [0; + cr;-) HMEET POBHO [Ba KOPHA.

MoTox BepEBku pexyT 0ez OCTATKA HA KYCKH JLTHAOH He meHbplle 93 cM, HO He
Sonewe 96 oM (HA30BEM TAKWUE KYCKH CTAHJAPTHBIMM).

a) HekoTopel MOTOK Bep@BKM paspesaad 1a 31 cTanaapTibii Kycok, cpelu
KOTOPBIX eCThb KYCKH pasHoH AnuHel. Ha kakoe HauGonbllee 1MCIO OOMHAKOBbIX
CTAHAAPTHEIX KYCKOB MOXKHO OBIND bl paspe3aTs TOT He MOTOK BepEekn?

6) Haliaute takoe "aumenswee ydeno f, 4to modoit MOTOK BCpEBKM, ANMHL
KOTOPOTo Gonble { oM, MOXKHO Pa3pezaTh HA CTAHIAPTHLIE KYCKH.
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Eaunnsiii rocyaapcreedHsbiii sk3amen no MATEMATHKE

HHCT[]}’R‘II,HH M0 BLINGMTACHHKY paﬁon;l

Ha BRIIONHEHHE SK3AMCHAIIHOHHON paborel 10 Martemarike naéres 4 vacy
{240 mMun.). PaBoTa cocTOMT U3 OBy X HacTell U comepsxut 20 3amaHHh.

Hacrs | conepwur 14 sy@anit ¢ kparkud oreeron (BI-B14) Gazosoro
YPOBHS 110 MATEPHANY KYPCa MATeMarvki. OTBETOM SBIMETCH LEeNOe HHCIO HIM
KOHeUHaA AecATHUHAs Apodb.

Yacte 2 coaepxur 6 Oonee caoknawix 3asaHnil (C1-C6) no marepuany
Kypcd MaTteMaTurkH. [lpH WX BLINOJICHHW HAZO ZanHCaTh NOMNCC PCUICHHE H
OTBeT.

Bee tnanku EID 3mounarores apgrmuy yEpAasmu yepriiaamu. Jonyckaercs
MCOIQIB30BAMHNE MeTeBOH, KAaNHNIAPIIOH UK NepEeBOH PYUKH.

[Ipu eBrINnOnAeHMM 3a1aHuil Bel momeTe none3oBaTecsd  YEPHOBHKOM.
Obpawaem Bawe BHUMaHME HA TO, 4YTO 3aMMCH B YSPHOBUKE HE OyIyT
YYHUTBIBATLCA NPH OUCIIHBAIIHH pa0OTLI.

CopeTyeM BBINONHATE 3a0aHHA B TOM NOPAIKE, B KOTOPOM OHH Aadbl. [ns
JKOHOVHM BPEMENW UIPONYCKANTE 33/IAHUE, KOTOPOES HE ¥AAETCH BHITIOJIHMTH Cpaly,
M IepexoguTe K cnegywowemy. Ecnu nocne BbimoaiHeHwA Bcel paSoTel vy Bac
OCTAHEITH BPEVA, Bl CMOMKETE BEPHY Thid K IIPOIIyIIleHH bBIM 33 JAHHMAM .

baunel, 1onyyeHaeie Bamu 34 BBUIONHEHHBIE 3ARAHMS, CYMMHPYHOICH.
[NocTapaiiTeCh BLINOJLMTL KAK MOAKLO OONbLIC 3adainil M 11adpdTh lanbonpuce
KONMUECTBO BANNOB.

HKenaem yenexa!l

© 2012 PepepaneHas cnyxba no Hagaopy B cihepe nBpa3osaHua 1 Haykw Poccuickoin Gegepaumm
KOI‘IMPOBBHHE HE AONYCKAeTCHA

Yacre 1

Omeemom ua saoanus BI-Bld4 ooamenoe Ooimb yeioe uncio Wil KONeUHAan
decamuyan opohs. Omeem ciedyem janucamn & 6AaHK omgemoe Ne | capasa
O HOMEDG GOIROAHREMOZ0 FAOGHIA, Huuunat ¢ nepeoit kiemoywku, Kawcopro
HEhpy, IR MHHYPC M JQRARVK RHIBHME @  OMOCTIbHON  ICIEFOUKe 8
COOMBCHICIGHE ¢ RPHECOGHRMMU 8 OaakKke oOpalyamy, Edunuun uimepenui
RECQMD HE HYNCHO,

[Noczn Canxr-Letepbypr Mockea ornpapnactes e 22 :40, a npudeipact B 07 :40

HAa CAeMYIOLKMA AeHb (BpeMa MOCKOBCKOe) CKOIBKO YacoB M0€3] HAXOAMTCA B
nyTu?

Ha pucyHKke KHMPHBIMH TOUKaMW MNOKAzaHa OeHa TOHHBI HUKENA Ha MOMEHT
SAKPBLITHA OHpsKCELIX Topros Bo Bee paboune ainu ¢ 10 no 26 noadpa 2008 roma.
[lo ropuzoHTaNH ¥KasbIBAlOTCA YHCJIA MecAlld, MO BEPTHKAIH — LUEHA TOHHBI
Ankena & ponmapax CLUA. JIna HArisaHOCTH KUPHBIE TOWKM HA PUCYHKE
COCAMHECHLL NHIMCH. ONpeicnuTe No pUCYNKY PA3lOCTE MOKIDY 1AdOONLsWICH |
HauMeHbIUeH LeHOH HHKeNna Ha MOMEHT 3aKpbITHA TOProB B ¥Ka3aHHbIH nepuod {B
nonaapax CHITA 3a ToHHY).
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Haiinute nnomank Tpaneiyu, W3o0paxkEHHOH Ha
Kneruaroi  Gymare ¢ pasMepoM  KIETKH v ——
lem>lem  {cMm.puc). OTser gaiite B 7 Y
KBAPATHRIX CAHTHMETPAX, Y |

B taGnnue ganw Tapudbl Ha yenyrH Tpéx dupm takcd. [lpeanonaraerca noesaka

MTENLHOCTEIY 60 Munyr, Hywno seilpars dupmy, 8 koropoi 3akasz dyper

CTOHTE TelIeRNe BCEero. CKOABKO pydnei OyaeT cTOMTL 3TOT 3akaz?

[ponomxutensHocte 1 CTOMMOCTE | MHHYTHI cBepx
Dupma Ilonava § . . .
- CTOMMOCTL MHHHMANENOH NPUACTKHTEILIOCTH
TAKCH MALLHHEBI % N
noezaku MHITHMaNLIOH Noe3aky

A 200 py6. Het 13 py®G.

b becniatHo L5 muH. — 225 pyb. 15 pyb.

B 180 py6. 20 mun. — 200 pyvo. 14 pyb.

*Ecau noesasa nponoakacTes MCHBING YKA3AHHOTO BPCMOHM, OHA ONJEa4MBACTCR
MO CTOMMOCTH MHHHMANBHOH NIOE3IKH.

Haitaute kopeHb ypaBHeHus log,(x+1)=2.

B rpeyronshnke ARC yron A paren 40°, yiuel B n O — ocrphie, Bhicotrh BD
1 CE nepecekaotea B Touxe O . Haitnute yroa DOE . Oteer naitTe B rpamzycax.
A

& 2012 depepansHan cnyxta no Haasopy B coiepe 0bpasoBaduA W Haykw Pococuiickol ®egepayun
KOI‘IMpOBElHME He AonyckaercH

HaéiauTte cosa, ecnn sinag = HOe [0;

)

B2~

Ha pucyuke nobpaxéd  rpathuk auddepeHunpyesoil  fyHKLMRN y:_,f'(_r),
onpenendunoil Ha nurepsane (—3;8). Haifamre Touky uz orpeska [2;7],
R KOTOPOM TIPON3BO,IHEs PyHKkunn £ x) parua 0.

L

O AN
y=r&f | \
| [T\

b

HAuaveTp ocHOBaHKWA KoHyca paeeH 40, a anAna obpazyroweid — 25.
HaiianTe BRICOTY KOHYCA.

B10 | B cpennem v3 1200 canosbix HACOTOB, NOCTYHHBLIMX B I1POLAKY, 24 LIGHIEKALOT.
HaiianTe BepoATHOCTE TOCO, 4TO GAHH CNYYAHHO BLIOPaHHBIN ANA KOHTpONA Hacoc
HE TIOIIEKAST,

B UMIHHAPHYECKOM COCYAE YPOBEHL KUAKOCTH aocTuraeT 98 cv. Ha kaxoi
BHICOTC O¥ACT HaXOOHTLCA YPOBCHL SKHAKOCTH, CCAH ¢f MEPEIHTL BO BTOPOH
LHTHHAPHYECKHH cocyl, AWaMeTp KoToporo B 7 pa3 donblue ouameTpa nepsoro?
OURET RBIPA3ZKTE B CAHTHMESTPAX.
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3aBUCHMOCThL 00hEMa cripoca ¢ (EMHUIL B MECAI]) HA NPCAYKIHMID NPEANPUATHA-
MOHONOMKCTA OT LeHbl 2 {ThIC. pyD.) 3a0aétes hopMyaoi ¢ =55—5p. Bripyuka
npeanpurtka 3@ mecau r (Teic. py6.) seiuncnseren no dopmyne r{ p)= pg.
Onpeaenute HanGONbWYIC LUEHY p. NPH KOTOPoOil MecaiHas Buipyuka »( p)
coceTapuT 150 Toie. pyG. OTBCT NPURCAKTC B TLIC. pyD.

Ha narorosnenue 572 peranci nepewiii pabounii 3aTpauneaer Ha 4 yaca meHbLIE,
qeM pTopoi paboudd na warotosachue 630 acranci. MzpccTiio, uTo nepBbiid
paGounii 3a uac nenaeT Ha | aeTtans Goablie, ueM BTopol. Cronbko feTaneit B uac
ACnacT NepRBI patounit?

y 2
Haiwrre  wambonwmce  smaucaue  Gyncipn y=(x+10)"x+2  wa

otpezke [-11; - 4].

He 1qopdeme nepenecniy gce omeemp 6 oaank omeemoe A2 1,

© 2012 QeaepansHan cnywba no Hagopy B cohepe obpasoBaMia v Hayku Poccrickah degepadun
KonupoeaHue He aonyckaeTcs

Yacte 2

Han 3anucy perdenuii w omeemoe na saognua CI-C6 uenoaviyvitme Giaank
omeemoe Ne 2. Januuiime cHaUAIG HoMep gblnoanaemozo aoanun (C1, C2 u
m. §.), & 3ameM ReAR0e 0GOCHOCUHROE PEHICHEE W OIECHL.

a) Penmte vpasuenue 4sin” x —3 cos(x - %) .

- . 7. 90
0} Hafiiue Bee KOPHH 3TOI0 YPABHEHHSA, IIPHHAVICHKALLNE OTPE3KY [77 .

B npasuntroiA TpeyroaeHoi npusmMe ABCA BC, cTOPOHBL OCHOBAHHA ParBHLL |,
Soxopuie pEdpa paeiil 2, To4ka D cepeaniia pebpa CC,. Haliaure yroa
Mey miockoeTaMu ABC n ADB,.

PewnTe CHCTEMY 1EPUBENCTR
557 42,57 <51,
log,,0.252log,32x -1,

h

Haw rpeyroneiuk co croporami 115, 115 w 184, BRyTpW HEro pacnonokeHe ape
PARIILIC KACAIOLWLHCCS OKPYXKIIOCTH, Kaad W3 KOTOPLIX KACACTSd ABYX CTOPOH
TpeyronsHuka. Hafiaute paguycel oKpy#HOCTER.

Haiiadre Boe 3HaYCHUH &, 1IDH KLUKIOM W3 KOTODBIX YPABHEHHE
5

X+

HAa [IPOMEKYTKE [0; + oo) HMEET POBHO ABa KOPH1.

a|x—4|=

MoTtok BepéBkH peyT Oes OCTATKA Ha KYCKH QIMHOW He MmeHble 1135 ¢M, Ho He
Gonbie 120 ow (HasorEM TaKHE KYCKH CTAHIAPTHRIMH),

a) HekoTopelit MOTOR Bep€BKK pdaipezald Ha 23 cTanjapTiibiX KYCKa, Cpelu
KOTOPEIX BCTb KyCKHM pasHoii anvHbel. Ha kaxoe HanOonbliee HMMCIO 0AHHAKOBBIX
CTARAAPTHBIX KYCKOB MOKHO OELIO Dbl PA3Pe3aTh TOT KE MOTOK BEPEBKN?

0) Haliaute Takoe nammMenswee yucne f, 4Tto niodod MOTOK BepéRKH, AnHla
KOTOPOTO BOAbLIE { ©M, MOKHO Pa3pe3aTh HA CTAHIAPTHRIE KYCKH.
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