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Eaunblii rocyaapcrBeHHnbii sk3amed no MATEMATUKE

I/IHCprKHHﬂ MO BbINMOJIHEHH IO paﬁOTbl

Ha BeInonHeHue 3K3aMeHaLMOHHOM paboThl 10 MaTeMaTHke Aaérca 4 yaca
(240 muH.). PaboTa cocTouT M3 ABYX 4yacted u conepxut 20 3anaHuii.

Yacte 1 conmepxkut 14 3amanuii ¢ kparkum oteetom (B1-B14) 6azoBoro
YPOBHS 10 Marepuaiy Kypca maremMaTHkH. OTBETOM sABIIAETCA LEJ0€ YUCIO HIIN
KOHeuHas IecaTHYHas ApoOb.

Yacte 2 cogepxutr 6 Oonee cnoxubix 3agaHuii (C1-C6) mo matepuany
Kypca mateMaTuiki. [Ipy WX BBIMTOJHEHMH HAIO 3arucaTh IOJHOE pPEUIeHHE |
OTBET.

Bcee 6nanku EI'D 3anonHsA0TCA spKUMU YEPHBIMU YepHUIaMH. Jlomyckaercs
HCIIONBb30BAHUE TENICBOM, KaNU/NAPHOM UK NEPEBOH PYUKH.

IIpy BbIMOAHEHHMH 3adaHMi Bbl MOXeETe TMOJIb30BAaThCS UEPHOBHUKOM.
O6pamaem Bawe BHUMaHMe Ha TO, 4YTO 3allMCH B YEPHOBHKE He OyayT
YYHTBIBATHCS MPHU OLEHUBAHUH PaboTHL.

CoBeTyeM BBINOJHATH 3alaHUs B TOM MOPAAKE, B KOTOPOM OHHM AaHbl. g
3KOHOMHH BpPEMEHH MpOITyCKaiTe 3a1aHue, KOTOpoe He yIaéTcs BhIMOIHUTB cpasy,
WU mepexoauTe K crneayroweMy. Ecnu nocne BbimoaHeHus Bcel paGoTel y Bac
OCTaHeTCs BpeMsi, Bbl CMOXKETe BEPHYTHCS K MPONYLICHHBIM 3aJaHHUAM.

bannel, nomydyenuele Bamu 3a BBINOJNHEHHBlE 3alaHUsA, CYMMHPYHOTCA.
[MocTapaiiTeck BBIMOJHHUTH KaK MOXHO OoJblle 3aJaHUH M HaOpaTh Haubonbluee
KOJIN4eCTBO 0aJlioB.

Kenaem ycnexa!

Yacts 1

Omeemom na 3a0anus BI-Bl4 oondxcno 6bimb uenoe uucio uau KOHeUHas
decamuyHan 0poos. Omeem ciedyem 3anucame ¢ 6a1anKk omgemos N 1 cnpasa
OMm HOMepA @bINOSIHAEMO20 3A0AHUA, HAYUHAA C hepeoll Kiemoyku. Kaxicoyio
yugpy, 3HAK MUHYC W 3ANAMYIO RNUUIUME 6 OMIOCIbHOU KI1emoyKe &
coomeemcmeuu ¢ npueedéHHvIMU 8 dnanke odpazyamu. Eounuyvr uzmepenuii
nucamy He HyJNCHO.

IToe3n Bonrorpan—Cankt-IlerepOypr ortnpasisiercds B 00:56, a mpuObiBaeT B
12:56 wHa cnenymowuii neHb (BpeMsi MockoBckoe). CKOJIBKO 4acoB TMoe3f
HaXOJOUTCA B MyTU?

Ha nuarpamme rokaszaHa CpegHEMeCsdHas TeMIeparypa BO3myxa (B rpamycax
Ienbcus) B CapatoBe no pe3yjbpTaraM MHOIoJeTHHX HaOmoneHwi. Haliaute mo
JparpaMMe KOJIMYECTBO MeCsdLeB, KOrJa CpeiHeMecsuHas TeMmneparypa B
CaparoBe oTpuLaTeNbHa.
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TenedoHHas KOMMaHUs MPEAOCTABIAET Ha BBIOOP TpU TapHU(HBIX MJIaHa.

Tapuduprii miaxn AGonentcias niara [Tnara 3a 1 MuHyTY pasroBopa
p (B MecsL) HYyTY p p
«IToBpeMeHHBI» Her 0,4 py6.
. 200 py®. 0,3 py®.
«KombunuposaHbiih 3a 400 MuH. (cBepx 400 MuH. B MecsLL)
«be3TMMUTHBIA» 285 pyb6. —

AOoHeHT BrIOpan camblii AeWEBBIA TapUHBIN M1aH UCXOAs W3 NPENTONOKEHUA,
Y10 O0lIas MJIMTENBHOCTE TENE(OHHBIX Pa3roBopoB cocTaBiaseT 600 MHUHYT B
Mecsal. Kakyto cyMMy OH JOJDKeH 3aluIaTUTh 3a Mecsll, €M 001as ANUTeNbHOCTh
pasroBopoB B 3TOM Mecaue aeicTBUTenbHO Oyaer paBHa 600 mMunytam? OtTseT
naiire B pyoasx.

Haiizure kopens ypasHenus logs(x+2)=2.

B tpeyronpuuke ABC yron C paseH 78°, Ouccekrpucet AD u BE
nepecekatorcs B Touke O . Haligute yron AOB. OTBeT naiite B rpanycax.

. . 2
Haiinure tga, ecnu sino =

Ha pucynke uzoOpaxensl rpaguk nuddepenunpyemoil GpyHKuUUU y:f(x) u

KacaTesbHasg K HEMY B Touke ¢ abcuuccoi x,. Halinure 3nauenne npousBoaHol

Pysxuan f(x) B TOUKE X .

A

N
—_

<Y

JuameTp ocHOBaHMs KoHyca paseH 10, a niuHa oOpasyroueil — 13.

B10

B11

Haiiaure BbICOTY KOHYCa.

B uemnuonate mo rumHacTtuke ydacTtByroT 50 cnopTtcMmeHok: 6 u3 BeHrpuw,
21 n3 Pymemmm, ocransHble n3 bomrapum. Ilopsmok, B KOTOpOM BBICTYMaroT
TUMHAcTKH, onpenenserca okpeduem. Haliagute BepoATHOCTH TOro, 4YTO
CIIOPTCMEHKa, BBICTYMaKolIas NepBoii, okaxercs u3 bonrapuu.

B UMIMHIOPUYECKOM COCYAe YPOBEHb >KUAKOCTH jmoctHraer 324 cm. Ha kakoi
BbICOTE OYIeT HaxOAWThbCA YPOBEHb KMAKOCTH, €CIM €€ TepeluTb BO BTOPOM
LHJIMHIPHYECKUH CoCya, AMaMeTp KOToporo B 9 pas Gonblue auamerpa nepsoro?
OTBeT BbIPAa3UTE B CAHTUMETpPAX.
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3aBUCHMMOCTh 00BEMA cnipoca ¢ (€AMHULL B MecsL)) Ha TPOTYKLHIO MpeANnpUsATHS-
MOHOMOJIMCTA OT LeHBl p (TBIC. py6.) 3anaércst popmynoit g =55—5p . Beipyuka
npeanpusTus 3a Mecsil 7 (ThIC. py0.) BbluMcaseTcss no dopmysie r(p) =pq.
Onpenenute HauGONbIIYIO LEHY p, NPU KOTOPOH MecsuHas Bbipyuka r(p)
cocraBuT 90 ThIC. py6. OTBET NpHUBEANTE B THIC. PYO.

Ha nsrotoBnenue 720 petaneit nepBblil pabounii 3aTpaulBaeT Ha 6 4aCOB MEHBILE,
yeMm BTOpoi pabounii Ha wmarorosiieHwe 840 neraneil. M3BecTHO, YTO MNEpPBEIH
pabGounii 3a yac fenaet Ha 2 aeTtanu GoJsiblile, ueM BTOpoit. CKoJIbKO AeTasel B yac
zenaeT nepsblil pabounii?

. 2
Haiiqute Haumenbiee 3Hauenne  QyHkuun  y=(x-9)"(x+4)-4 Ha

orpeske [7;16].

He 3a0yobme nepenecmu ece omeemosi 8 O1aHK omgemog N 1. |

Yactsp 2

Hna 3anucu pewenuii u omeemoe na 3aoanua CI-C6 ucnonwv3yiime 01aHK
omeemog Ne 2. 3anumiume cHauana Homep 6vinoaHAemoz0 3a0anus (Cl, C2 u
m. 0.), a 3amem noiHoe 0GOCHOBAHHOE peuleHle U OmBemn.

C1 .
- a) Peuure ypaBHeHue 4cos’® x +sin (x - %) =0.

©0) Haiinurte Bce KOpHH 3TOTO ypaBHEHHs, IPUHAAJIEKAILHNE OTPE3KY [n; 2n].

B npaBunsHo# TpeyroneHol npusme ABCA;B,C, cTOPOHbI OCHOBAHWA paBHbI 1,
OoxoBple p&Opa paBHbl 2, Touka D — cepeauHa pebpa CC,. Halaute yron
Mexmy mnockoctaimu ABC n ADB, .

Pewnte cucteMy HepaBeHCTB
1 431175 <34,
log,.0,25<log,32x—1.

OcHoBaHHe paBHOOEAPEHHOTO TPEYroJbHMKa paBHO 40, a BBICOTA, OMYLICHHAs Ha
OOKOBYIO CTOpPOHY paBHa 24. BHyTpHM TpeyrojlbHMKa pacllOfO’KEeHbl [B€ paBHbBIE
KacalolMecss OKPY)KHOCTHM, Kaxdas M3 KOTOphIX KacaeTcs OBYX CTOPOH
TpeyroJbHuKa. Haliaure paanycel OKpy»KHOCTEH.

Haiigure Bce 3HaYeHUSA @, IPU KAXKAOM U3 KOTOPBIX ypaBHEHHE
3

x+1

Ha MPOMEXKYTKe [O; + oo) HMMeeT POBHO J1Ba KOPHS.

alx-2|=

MoTok BepE€BKM peKyT 0e3 ocTaTka Ha KyCKHM AJIMHON He MeHblue 84 cM, HO He
Gonbiue 88 cM (Ha30BEM TakHe KYyCKHM CTaHIapTHBIMH).

a) HexoTopblil MOTOK BepE&BkM paspe3any Ha 21 craHgapTHbIH KyCOK, Cpelu
KOTOPBIX €CTh KyCKH pa3HoH anuHel. Ha xakoe HauGonbllee YUCI0 OAWHAKOBBIX
CTaHAAPTHBIX KyCKOB MOHO OblJ10 Obl pa3pe3aTh TOT € MOTOK BEPEBKU?

0) Halinure Takoe HaumeHbluee 4yucao /, 4To M0O0H MOTOK BEpEBKH, MJIMHA
KOTOpOro OoJbliue / €M, MOXKHO pa3pe3aTs Ha CTaHAAPTHbBIE KYCKH.
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Eaunblii rocyaapcrBeHHnbii sk3amed no MATEMATUKE

I/IHCprKHHﬂ MO BbINMOJIHEHH IO paﬁOTbl

Ha BeInonHeHue 3K3aMeHaLMOHHOM paboThl 10 MaTeMaTHke Aaérca 4 yaca
(240 muH.). PaboTa cocTouT M3 ABYX 4yacted u conepxut 20 3anaHuii.

Yacte 1 conmepxkut 14 3amanuii ¢ kparkum oteetom (B1-B14) 6azoBoro
YPOBHS 10 Marepuaiy Kypca maremMaTHkH. OTBETOM sABIIAETCA LEJ0€ YUCIO HIIN
KOHeuHas IecaTHYHas ApoOb.

Yacte 2 cogepxutr 6 Oonee cnoxubix 3agaHuii (C1-C6) mo matepuany
Kypca mateMaTuiki. [Ipy WX BBIMTOJHEHMH HAIO 3arucaTh IOJHOE pPEUIeHHE |
OTBET.

Bcee 6nanku EI'D 3anonHsA0TCA spKUMU YEPHBIMU YepHUIaMH. Jlomyckaercs
HCIIONBb30BAHUE TENICBOM, KaNU/NAPHOM UK NEPEBOH PYUKH.

IIpy BbIMOAHEHHMH 3adaHMi Bbl MOXeETe TMOJIb30BAaThCS UEPHOBHUKOM.
O6pamaem Bawe BHUMaHMe Ha TO, 4YTO 3allMCH B YEPHOBHKE He OyayT
YYHTBIBATHCS MPHU OLEHUBAHUH PaboTHL.

CoBeTyeM BBINOJHATH 3alaHUs B TOM MOPAAKE, B KOTOPOM OHHM AaHbl. g
3KOHOMHH BpPEMEHH MpOITyCKaiTe 3a1aHue, KOTOpoe He yIaéTcs BhIMOIHUTB cpasy,
WU mepexoauTe K crneayroweMy. Ecnu nocne BbimoaHeHus Bcel paGoTel y Bac
ocTaHeTcst BpeMst, Bbl CMOKeTe BEPHYTHCS K MPOINYIUIEHHBIM 3a1aHHSIM.

bannel, nomydyenuele Bamu 3a BBINOJNHEHHBlE 3alaHUsA, CYMMHPYHOTCA.
[MocTapaiiTeck BBIMOJHHUTH KaK MOXHO OoJblle 3aJaHUH M HaOpaTh Haubonbluee
KOJIN4eCTBO 0aJlioB.

Kenaem ycnexa!

Yacts 1

Omeemom na 3a0anus BI-Bl4 oondxcno 6bimb uenoe uucio uau KOHeUHas
decamuyHan 0poos. Omeem ciedyem 3anucame ¢ 6a1anKk omgemos N 1 cnpasa
OMm HOMepA @bINOSIHAEMO20 3A0AHUA, HAYUHAA C hepeoll Kiemoyku. Kaxicoyio
yugpy, 3HAK MUHYC W 3ANAMYIO RNUUIUME 6 OMIOCIbHOU KI1emoyKe &
coomeemcmeuu ¢ npueedéHHvIMU 8 dnanke odpazyamu. Eounuyvr uzmepenuii
nucamy He HyJNCHO.

IMoezn Cankt-IletepOypr—Mocksa otnpasisercad B 22:40, a npuGbiBacT B 07:40
Ha ciemyrowuil AeHb (Bpemsi MOCKOBCKoe). CKOJIbKO 4YacoB MOE€37, HaXOAWTCS B
nytu?

Ha prcyHke >KHPHBIMH TOYKaMM TOKa3aHa Li€Ha YHLMH 30J10Ta Ha MOMEHT
3aKpBITHA OUPHKEBBIX TOProB BO Bee padodue aHu ¢ 11 no 27 uronsa 2000 roga. Ilo
TOPH30HTAIIM YKa3bIBAIOTCSA YMCIIA MECsLA, O BEPTUKAIIM — LIeHA YHLIHH 30J10Ta B
nonnapax CLUA. [Ing HarnsaaHOCTH >KHUPHBIE TOUKM HAa PUCYHKE COEIMHEHHI
auHuel. OnpenenuTe Mo PUCYHKY Pa3sHOCTh MEXKIY HAUOONbLUEH M HAMMEHBIIEH
LEHOH 30JI0Ta HA MOMEHT 3aKPbITHs TOProB B yKa3aHHbIH Nepuol (B mosulapax
CIIIA 3a yHUHIO).
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Haiigute nnolwane Tpaneuuu, 1300pakEHHON Ha pUCYHKE.

ol 1 34 10 x

B tabnune naxbl Tapudsl Ha yenyru Tpéx ¢upm Takcu. [Ipennonaraercs noesaka
anutenbHocThio 40 MuHyT. HykHO BbIOpaTh (UpMy, B KOTOpoiH 3aka3 OyaeT
CTOMTH AellieBiie Bcero. CKoybko pyOiieit OyaeT CTOUTh STOT 3aKas?

[IpomomxkurenbHocTh U | CTOMMOCTE 1 MUHYTBI CBEpX
dupma IMona4a .
CTOUMOCTb MMHHMaJIbHOM MPOAOIKUTETBHOCTH
TaKCH MalIlWHBI A -~
TI0€3JIKH MMHUMaJbHON MOe3KU

A 300 py6. Her 12 py®6.

b becnnatHo 20 muH. — 300 py®. 14 pyo6.

B 200 py®6. 15 muH. — 250 py0. 13 py®6.

*Ecny noezaka npoaoKACcTCs MEHBLIC YKa3aHHOTO BpPEMCEHH, OHa OIJIa4YHuBaCTCA
0 CTOUMOCTH MUHHUMAJIbHOW MOE3KH.

Haiinure kopeHs ypaBHeHus log, (x + 55) =2.

B Ttpeyronshuke ABC yron C paBeH 66°, Ouccextpucel 4D u BE
nepecekatorcs B Touke O . Halipure yron AOB. OTBeT naiite B rpanycax.

Haiigure tga, ecnu sino = — 44‘ ;” " ae(n;%r),

Ha pucyske uzobpaxén rpadux aupdepeHuupyemoin ¢ynxuuun y= f (x),
onpenenéuHoil Ha untepsane (—6;3). Haitnure Touky w3 otpeska [—5;-1],
B KOTOpO#i npoussoaHas Gpynkumy f'(x) pasua 0.

L YA

y=1)

xY

L

JuameTp OCHOBaHMsA KOHyca paBeH 24, a nnuHa oOpasyroweid — 13.
Haiinure BeICOTY KOHYyCa.

B uyemnuonare no rumnactuke ydactByror 50 crnoprcMeHok: 6 u3 Benrpum,
21 w3 Pymemnu, octanbHble M3 bomrapun. Ilopsamok, B KOTOpPOM BBICTYyMarOT
FMMHACTKH, onpejensercs Kpebuem. Halinure BeposATHOCTH TOro, 4TO
CTIOPTCMEHKA, BBICTYMAKOLLAsA IePBOii, OKaxeTcs U3 bonrapun.

Bl1l | B nuiuMHApHYECKOM COCY/le YPOBEHb JKHUAKOCTH nocturaet 72 cM. Ha kakoii
BEICOTEe OyneT HaXOOWTHCS YpPOBEHBb JKMIKOCTH, eclM e€ TepesiiTh BO BTOPOH
LIUJIMHAPHUYECKHH COCYl, TMaMeTp KOTOporo B 6 pa3 onblue nuamerpa rnepsoro?
OTBeT BbIpa3UTe B CAHTUMETpaXx.
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3aBUCHMMOCTh 00BEMA cnipoca ¢ (€AMHULL B MecsL)) Ha TPOTYKLHIO MpeANnpUsATHS-
MOHOMNOJIMCTA OT LeHbl p (ThIC. py0.) 3anaétcs Gopmynoit ¢ =95-5p. Belpyuka
npeanpusTus 3a Mecsil 7 (ThIC. py0.) BbluMcaseTcss no dopmysie r(p) =pq.
Onpenenute HauGONbIIYIO LEHY p, NPU KOTOPOH MecsuHas Bbipyuka r(p)
coctaBUT 350 TeIC. py6. OTBET NpUBEAUTE B THIC. PYO.

Ha nsrotoBnenue 696 netaneit nepsblil pabo4nii 3aTpaulBaeT Ha 5 4aCOB MEHBILE,
yeMm BTOpoi pabounii Ha wmarorosiieHwe 725 neraneil. M3BeCcTHO, YTO MNEpPBEIH
pabGounii 3a yac nenaet Ha 4 getanu Gosblle, ueM BTOpoit. CKoOJIBKO AeTaslel B yac
zenaeT nepsblil pabounii?

2
Haiiqute  HaumeHbluee 3HaueHue ¢yHkun  y=(x-8)"(x-2)-3 Ha

orpeske [5;17].

He 3a0yobme nepenecmu ece omeemosi 8 O1aHK omgemog N 1. |

1 .
a) Pemvite ypaBaenne 4sin Sx=3 cos(x - E) .

Yactsp 2

Hna 3anucu pewenuii u omeemoe na 3aoanua CI-C6 ucnonwv3yiime 01aHK
omeemog Ne 2. 3anumiume cHauana Homep 6vinoaHAemoz0 3a0anus (Cl, C2 u
m. 0.), a 3amem noiHoe 0GOCHOBAHHOE peuleHle U OmBemn.

2

. . 9n
6) Haiinute Bce KOPHHU 3TOrO ypaBHEHHs, NPHHAIEKALIHE OTPE3KY BRI L
B npasunbsHOH TpeyronbHol npusme ABCABC; CTOPOHBI OCHOBaHMA PaBHBI 3,

OokoBele pEOpa paBHbl 1, Touka D — cepeaunna pebpa CC,. Halaure yron

Mexay miockoctamu ABC w ADB, .

Pewnre cucremy HepaBeHCTB
371 410-377 <31,
log,,4+3<log,8x.

Han tpeyronsHuk co croponamu 80, 80 n 96. BHyTpu Hero pacrnono)XeHbl OBe
paBHBIE KacallMecs OKPYXKHOCTH, Kaxaas W3 KOTOPBIX KacaeTcs ABYX CTOPOH
TpeyrosibHuKa. Haliaute paguycsl OKpYKHOCTEH.

HalinuTe Bce 3HAU€HUA @, P KOKAOM M3 KOTOPBIX ypaBHEHHE
5

X+2

Ha TIPOMEXKYTKe [0; + 0 ) UMEeT POBHO [1BA KOPHS.

a|x—3|:

MoTok Bep&BKU peKyT Oe3 ocTaTka Ha KyCKM AAMHON He MeHblie 120 cM, HO He
Gosblue 124 cM (Ha30BEM Takve KyCKW CTaHAAPTHBIMHU).

a) Hexotopblii MOTOK Bep&BkM paspesanu Ha 30 CTaHAAPTHBIX KyCKOB, Cpelu
KOTOPBIX €CTb KYCKH pa3HoOi IuHbl. Ha kakoe HanOombluee 4HCIO ONMHAKOBBIX
CTaHAAPTHBIX KYCKOB MOXHO ObIIO OBl pa3pe3aTh TOT )Ke MOTOK BEepEBKU?

0) Haiinure Takoe HauMeHbllee 4yucao /, 4TO JOOOH MOTOK BepEBKH, MIHHA
KOTOporo 6onpliue / cM, MOXKHO pa3pe3aTh Ha CTaHAapTHBIE KYCKH.
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Eaunblii rocyaapcrBeHHnbii sk3amed no MATEMATUKE

I/IHCprKHHﬂ MO BbINMOJIHEHH IO paﬁOTbl

Ha BeInonHeHue 3K3aMeHaLMOHHOM paboThl 10 MaTeMaTHke Aaérca 4 yaca
(240 muH.). PaboTa cocTouT M3 ABYX 4yacted u conepxut 20 3anaHuii.

Yacte 1 conmepxkut 14 3amanuii ¢ kparkum oteetom (B1-B14) 6azoBoro
YPOBHS 10 Marepuaiy Kypca maremMaTHkH. OTBETOM sABIIAETCA LEJ0€ YUCIO HIIN
KOHeuHas IecaTHYHas ApoOb.

Yacte 2 cogepxutr 6 Oonee cnoxubix 3agaHuii (C1-C6) mo matepuany
Kypca mateMaTuiki. [Ipy WX BBIMTOJHEHMH HAIO 3arucaTh IOJHOE pPEUIeHHE |
OTBET.

Bcee 6nanku EI'D 3anonHsA0TCA spKUMU YEPHBIMU YepHUIaMH. Jlomyckaercs
HCIIONBb30BAHUE TENICBOM, KaNU/NAPHOM UK NEPEBOH PYUKH.

IIpy BbIMOAHEHHMH 3adaHMi Bbl MOXeETe TMOJIb30BAaThCS UEPHOBHUKOM.
O6pamaem Bawe BHUMaHMe Ha TO, 4YTO 3allMCH B YEPHOBHKE He OyayT
YYHTBIBATHCS MPHU OLEHUBAHUH PaboTHL.

CoBeTyeM BBINOJHATH 3alaHUs B TOM MOPAAKE, B KOTOPOM OHHM AaHbl. g
3KOHOMHH BpPEMEHH MpOITyCKaiTe 3a1aHue, KOTOpoe He yIaéTcs BhIMOIHUTB cpasy,
WU mepexoauTe K crneayroweMy. Ecnu nocne BbimoaHeHus Bcel paGoTel y Bac
ocTaHeTcst BpeMst, Bbl CMOKeTe BEPHYTHCS K MPOINYIUIEHHBIM 3a1aHHSIM.

bannel, nomydyenuele Bamu 3a BBINOJNHEHHBlE 3alaHUsA, CYMMHPYHOTCA.
[MocTapaiiTeck BBIMOJHHUTH KaK MOXHO OoJblle 3aJaHUH M HaOpaTh Haubonbluee
KOJIN4eCTBO 0aJlioB.

Kenaem ycnexa!

Yacts 1

Omeemom na 3a0anus BI-Bl4 oondxcno 6bimb uenoe uucio uau KOHeUHas
decamuyHan 0poos. Omeem ciedyem 3anucame ¢ 6a1anKk omgemos N 1 cnpasa
OMm HOMepA @bINOSIHAEMO20 3A0AHUA, HAYUHAA C hepeoll Kiemoyku. Kaxicoyio
yugpy, 3HAK MUHYC W 3ANAMYIO RNUUIUME 6 OMIOCIbHOU KI1emoyKe &
coomeemcmeuu ¢ npueedéHHvIMU 8 dnanke odpazyamu. Eounuyvr uzmepenuii
nucamy He HyJNCHO.

IMoezn MockBa—tokeBck ornpasisiercs B 17:41, a npuOeiBaer B 10:41 Ha
cnemyrolni el (Bpemst MockoBckoe). CKOTBKO 4acoB MOe3 1 HaXOAUTCS B My TH?

Ha nuarpamme mnokasaHa cpeqHeMmecsdHas TemIepaTypa Bo3dyxa (B rpamycax
Llenecusi) B CapaToBe 1Mo pe3yjbpTaraM MHOTONETHHX HaOmroneHwi. Halinwre mo
JuarpaMMe KOJIHYECTBO MECsLEB, KOrga CpeaHeMecsidHas TemIeparypa B
CaparoBe oTpuIaTeNnbHa.
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B Tabnuue naHel Tapudbl Ha yeryru Tpéx ¢upM Takcu. [Ipeanonaraetcs noe3aka
JuiitenbHocTel0 70 MuHYT. HyxcHo BbiOparth (upmy, B koTopoii 3aka3 Oyxer
CTOUTH JeleBse Bcero. CKosbKo pyOnei Oyaer cToMTh 3TOT 3aka3?

[IpopomxurensHocTs U | CTOMMOCTE 1 MUHYTBI CBEpPX
dupma INonaua o
CTOMMOCTb MUHHMAaJIEHOH MPOIOIKUTENEHOCTH
TaKCcH MaLTHHBI " .
N0€3/IKU MHHUMAJIBHOM MOEe3AKU

A 300 py6. Her 14 py6.

b BecrnuiatHo 15 mun. — 225 py6. 17 py6.

B 120 py6. 20 muH. — 350 py0. 16 py6.

*Ecnu noe3aKa npoaoDKAeTC MEHBIIE YKa3aHHOIO BpEMEHH, OHa OIlJIadyuBaeTCA
MO CTOUMOCTH MHHUMAJIBHOH MOE30KH.

HaiiznTe kopens ypasHenns log, (x - 4) =2.

B Tpeyronbuuke ABC yron C paseH 58°, Ouccextpucsl AD wu BE
nepecexatorcs B Touke O . Haiipute yron AOB. OTBeT paiite B rpagycax.

LB | s , 3
- Haiigure cosa, eciu sma:—l U ae(—' 2n]|.

25 2’

Ha pucynke uzoOpaxensl rpaduk nuddepenunpyemoil GyHKuUUU y:f(x) u

KacaTesbHasg K HEMY B Touke ¢ abcuuccoi x,. Halinure 3Hauenne npousBoaHon

Pysxuan f(x) B TOUKE X .

y=r 4
\\
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T~
1
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-2 10 1 X, 6 x
i \ |

JuameTp ocHOBaHMs KOHyca paBeH 14, a lMHa oOpasyrolueil — 25.

B10

B11

Haiiaure BbICOTY KOHYCa.

B cpennem u3 1000 canoBbix HACOCOB, NOCTYNMBLUMX B Mpojaxy, 10 noarekarot.
Hatiante BEpOATHOCTB TOrO, YTO OAVH CTy4aifHO BBIOPAHHBIH U1 KOHTPOJIS HAacoC
HE MOATEKaeT.

B uunuvHapuueckoM cocyne YpOBEHb KHUAKOCTH pocthraer 192 cm. Ha kakoii
BbICOTE OyIeT HaxXOAWTbCA YPOBEHb MKMUIKOCTH, €CIH €€ TepeiuTb BO BTOPOM
LMJIMHAPUYECKHUI coCy 1, AMaMeTp KoToporo B 8 pa3 Oonblle AuaMeTpa nepBoro?
OTBeT BbIPA3NTE B CAHTHMETpPAX.
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3aBUCHMMOCTh 00BEMA cnipoca ¢ (€AMHULL B MecsL)) Ha TPOTYKLHIO MpeANnpUsATHS-
MOHOMOJIMCTA OT LeHBl p (TBIC. py6.) 3anaércst popmynoit g =55—5p . Beipyuka
npeanpusTus 3a Mecsil 7 (ThIC. py0.) BbluMcaseTcss no dopmysie r(p) =pq.
Onpenenute HauGONbIIYIO LEHY p, NPU KOTOPOH MecsuHas Bbipyuka r(p)
coctaBUT 150 TeIC. py6. OTBET NpUBEAUTE B THIC. PYO.

Ha usrotosnenue 572 petaneil nepselil pabounii 3aTpaunBacT Ha 4 yaca MEHbILE,
yeMm BTOpoi pabounii Ha wmarorosyieHwe 650 neraneil. M3BecTHO, YTO MNEpPBEIH
paboumii 3a yac aenaet Ha 1 metans 6osblie, 4eM BTopoi. CKoJIBKO AeTasel B Jac
nenaet nepBblid pabounii?

Haiiqute  HauGonbluee — 3HaueHue  ¢yHkiyn  y =(x+9) 2 (x+6)-5 Ha

orpeske [-10;-8].

He 3a0yobme nepenecmu ece omeemosi 8 O1aHK omgemog N 1. |

Yactsp 2

Hna 3anucu pewenuii u omeemoe na 3aoanua CI-C6 ucnonwv3yiime 01aHK
omeemog Ne 2. 3anumiume cHauana Homep 6vinoaHAemoz0 3a0anus (Cl, C2 u
m. 0.), a 3amem noiHoe 0GOCHOBAHHOE peuleHle U OmBemn.

1 .
a) Pemte ypaBHeHue 2cos’ x =sin (5—7[ - x) .

2
6) Halinute Bce KOPHH 3TOr0 ypaBHEHHsl, NPUHAAJIEKALLHE OTPE3KY [— 2m; - n].

B npaBunsHo# TpeyronsHoil npusme ABCA;B;C, cTOPOHbl OCHOBaHHUs paBHHI 1,
GokoBble p&Opa paBHel 3, Touka D — cepenuna pebpa CC,. Haiimure yron
MeXay miockocTaMu ABC u ADB.

Pemure cucteMy HEpaBEeHCTB
2% 4252277 <101,
log,, 27 >log;9x - 3.

JlaH TpeyronasHuK co ctopoHamu 115, 115 u 184. BHyTpu Hero pacroyioxeHb! 1Be
paBHble KacarollMecs OKPYXKHOCTH, KaXKAaas M3 KOTOPbIX KacaeTcs ABYX CTOPOH
TpeyronbHuka. Haiinure paguycsl OKpYKHOCTEH.

Haiinurte Bce 3HaueHUs @, P KAKIOM U3 KOTOPBIX YPaBHEHUE
5

x+1

Ha MPOMEXKYTKE [O; +00) UMEET POBHO J1BA KOPHSL.

a|x—4’=

MoTok Bep&BKH pexyT 0e3 ocTaTka Ha KyCKU AJMHONH He MeHblle 168 cM, HO He
Gonbuie 175 cm (Ha30BEM TakHe KyCKU CTaHAAPTHBIMHU).

a) Hexotopblii MOTOK Bep&BKM pa3pezand Ha 24 cTaHAAapTHBIX Kycka, cpenu
KOTOPBIX €CTb KYCKH pa3HOW IiMHbl. Ha kakoe HauOoabluiee YMCI0 OJMHAKOBBIX
CTaHJAPTHBIX KYCKOB MOXHO ObLIO OBl pa3pe3aTh TOT )K€ MOTOK BepEBKU?

0) Halingute Takoe HaWMeHbliee YUCAO [/, YTO NOOOH MOTOK BEpEBKM, ANHHA
KOToporo 6onblie / cM, MOXHO pa3pe3aTh Ha CTaHAApTHbIE KYCKH.
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Eaunblii rocyaapcrBeHHnbii sk3amed no MATEMATUKE

I/IHCprKHHﬂ MO BbINMOJIHEHH IO paﬁOTbl

Ha BeInonHeHue 3K3aMeHaLMOHHOM paboThl 10 MaTeMaTHke Aaérca 4 yaca
(240 muH.). PaboTa cocTouT M3 ABYX 4yacted u conepxut 20 3anaHuii.

Yacte 1 conmepxkut 14 3amanuii ¢ kparkum oteetom (B1-B14) 6azoBoro
YPOBHS 10 Marepuaiy Kypca maremMaTHkH. OTBETOM sABIIAETCA LEJ0€ YUCIO HIIN
KOHeuHas IecaTHYHas ApoOb.

Yacte 2 cogepxutr 6 Oonee cnoxubix 3agaHuii (C1-C6) mo matepuany
Kypca mateMaTuiki. [Ipy WX BBIMTOJHEHMH HAIO 3arucaTh IOJHOE pPEUIeHHE |
OTBET.

Bcee 6nanku EI'D 3anonHsA0TCA spKUMU YEPHBIMU YepHUIaMH. Jlomyckaercs
HCIIONBb30BAHUE TENICBOM, KaNU/NAPHOM UK NEPEBOH PYUKH.

IIpy BbIMOAHEHHMH 3adaHMi Bbl MOXeETe TMOJIb30BAaThCS UEPHOBHUKOM.
O6pamaem Bawe BHUMaHMe Ha TO, 4YTO 3allMCH B YEPHOBHKE He OyayT
YYHTBIBATHCS MPHU OLEHUBAHUH PaboTHL.

CoBeTyeM BBINOJHATH 3alaHUs B TOM MOPAAKE, B KOTOPOM OHHM AaHbl. g
3KOHOMHH BpPEMEHH MpOITyCKaiTe 3a1aHue, KOTOpoe He yIaéTcs BhIMOIHUTB cpasy,
WU mepexoauTe K crneayroweMy. Ecnu nocne BbimoaHeHus Bcel paGoTel y Bac
ocTaHeTcst BpeMst, Bbl CMOKeTe BEPHYTHCS K MPOINYIUIEHHBIM 3a1aHHSIM.

bannel, nomydyenuele Bamu 3a BBINOJNHEHHBlE 3alaHUsA, CYMMHPYHOTCA.
[MocTapaiiTeck BBIMOJHHUTH KaK MOXHO OoJblle 3aJaHUH M HaOpaTh Haubonbluee
KOJIN4eCTBO 0aJlioB.

Kenaem ycnexa!

Haiinute nnowans Tpaneudu, n3oOpak€HHOH Ha

Yacts 1

Omeemom na 3a0anus BI-Bl4 oondxcno 6bimb uenoe uucio uau KOHeUHas
decamuyHan 0poos. Omeem ciedyem 3anucame ¢ 6a1anKk omgemos N 1 cnpasa
OMm HOMepA @bINOSIHAEMO20 3A0AHUA, HAYUHAA C hepeoll Kiemoyku. Kaxicoyio
yugpy, 3HAK MUHYC W 3ANAMYIO RNUUIUME 6 OMIOCIbHOU KI1emoyKe &
coomeemcmeuu ¢ npueedéHHvIMU 8 dnanke odpazyamu. Eounuyvr uzmepenuii
nucamy He HyJNCHO.

B nernem narepe 236 neteli u 28 Bocriutaterneil. B aBrobyc nomeraeTcs He donee
49 naccaxupos. Kakoe HauMeHbllIee KOJIMUeCTBO aBTOOYCOB MOHAaA00UTCs, YTOObI
3a OJMH pa3 NepeBe3TH BCEX U3 Jlareps B ropoa?

Ha nuarpamme rokaszaHa CpegHEMeCsdHas TeMIeparypa BO3myxa (B rpamycax
Llenscus) B Hmwknem HoBroponme mo pesynprataM MHOTOJIETHUX HaOIIOOEHH.
Hadimure mo auarpaMMe KOJIHMYeCTBO MeCsSLEB, KOrga cCpeaHeMmecsuHas
temnepatypa B Hioxnem HoBropone nonoxuresbHa.
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Kimetyatoii  Gymare ¢ pa3MepoM  KIIETKH \
lem*1lcem  (cM.puc.). Oreer  paite B \
KBaapaTHBIX CAHTHMETpax. \
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MATEMATUKA 213

B Tabnuue naHel Tapudbl Ha yeryru Tpéx ¢upM Takcu. [Ipeanonaraetcs noe3aka
JUtMTeNnbHOCTEO 60 MuHYT. HyxcHo BbiOparth (upmy, B koTopoii 3aka3 Oyxer
CTOUTH JeleBse Bcero. CKosbKo pyOnei Oyaer cToMTh 3TOT 3aka3?

[IpopomxurensHocTs U | CTOMMOCTH 1 MUHYTBI CBEpPX
dupma INonaua o
CTOMMOCTb MUHHMAaJIEHOH MPOIOIKUTENEHOCTH
TaKCcH MaLTHHBI " 9
N0€3/IKU MHHUMAaJIbHOM 110€3/1KH

A 200 py6. Her 13 py6.

b BecrnuiatHo 15 mun. — 225 py6. 15 py6.

B 180 py6. 20 muH. — 200 py0. 14 py6.

*Ecnu noe3aKa npoaoDKAeTC MEHBIIE YKa3aHHOIO BpEMEHH, OHa OIlJIadyuBaeTCA
MO CTOUMOCTH MHHUMAJIBHOH MOE30KH.

Haiizmre kopens ypasrerus log, (x+11)=4.

B tpeyronsHuke ABC yron A pasen 65°, yrasl B u C — octpble, BbICOTbl BD
u CE nepecexatorcs B Touke O . Haitnute yron DOE . OTBeT paiite B rpaaycax.

Halinure tgo, ecnu sino =

A

3v34 U ae(O;%).

34

Ha pucynke uzoOpaxensl rpaduk nuddepenunpyemoil GyHKuUUU y:f(x) u

KacaTesbHasg K HEMY B Touke ¢ abcuuccoi x,. Halinure 3Hauenne npousBoaHon

Pysxuan f(x) B TOUKE X .

y=ri 4
\
N
N 4
T~
NS
1
R — :
L ! _
~2 [o| 1 X, 6 x
il \ |
L G
B npamoyronenom mnapamnenenunene ABCDA,B,C\D, d 3
u3BeCTHO, uTo A4, =10, AB=5, A/ D, =10. Haiinure : —’1
INNMHY nuaroHanu DB, . Vo
J _—
/D C
A B

B10

B11

B cpeanem u3 900 canoBbIX HAcOCOB, NMOCTYNMBLUUX B MPOJAXKYy, 27 MOATEKAIOT.
Haiiaure BEpOSTHOCTD TOTO, YTO OJMH Cily4aliHO BBIOPAHHBIH U1l KOHTPOJISi HACOC
He MOJITEKAaET.

B umaunapuueckoM cocysae ypoBeHb KUAKOCTM aocturaer 16 cm. Ha kakoi
BbICOTe OyNeT HaxOAUTBCA YPOBEHb MKMIAKOCTH, €ClNM e€ MepenuTb BO BTOPOii
LMJIMHAPUYECKHH cocyl, IMaMeTp KOToporo B 2 pa3a 6osblue AuaMeTpa nepBoro?
OTBET BbIPA3UTE B CAHTUMETPAX.
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3aBUCHMMOCTh 00BEMA cnipoca ¢ (€AMHULL B MecsL)) Ha TPOTYKLHIO MpeANnpUsATHS-
MOHOMOJIMCTA OT LeHBl p (TBIC. py6.) 3anaércst popmynoit g =60—5p . Beipyuka
npeanpusTus 3a Mecsil 7 (ThIC. py0.) BbluMcaseTcss no dopmysie r(p) =pq.
Onpenenute HauGONbIIYIO LEHY p, NPU KOTOPOH MecsuHas Bbipyuka r(p)
cocraBuT 100 TeIC. py6S. OTBET NpUBEAUTE B THIC. PYO.

Ha wsrotosnenne 540 netanell nepselii pabounii 3aTpaumBaeT Ha 12 4yacoB
MEHBIIE, YeM BTOpod pabouuii Ha usroroBienwe 600 nerameil. M3BectHo, uTO
nepBblil pabouuit 3a vac nenaet Ha 10 pgetaneil Gonblue, yeM BTOpoH. CKOJBKO
neTaneii B yac AefaeT NepBblif pabouunii?

2
Haiiqute  HaumeHbluee —3HaueHue ¢yHkiun  y=(x-8)"(x-7)-8 Ha

orpeske [7,5;18].

He 3a0yobme nepenecmu ece omeemosi 8 O1aHK omgemog N 1. |

Yactsp 2

Hna 3anucu pewenuii u omeemoe na 3aoanua CI-C6 ucnonwv3yiime 01aHK
omeemog Ne 2. 3anumiume cHauana Homep 6vinoaHAemoz0 3a0anus (Cl, C2 u
m. 0.), a 3amem noiHoe 0GOCHOBAHHOE peuleHle U OmBemn.

C1 .
a) Pemte ypaBHeHue 4cos’ x + SSln(x —l) =0.

2
6) Halinute Bce KOPHH 3TOro ypaBHEHHsl, NPUHAAJIEKALLNE OTPE3KY [— 2m; - n].

B npaBunsHo# TpeyronsHoil npusme ABCA;B;C, cTOPOHbl OCHOBaHHUs PaBHHI 2,
GokoBble p&Opa paBHel 3, Touka D — cepenuna pebpa CC,. Haiimure yron
MeXay miockocTaMu ABC u ADB.

Pemure cucteMy HEpaBEeHCTB
1 431175 <34,
log,.0,25<log,32x—1.

JlaH TpeyronbHUK CO CTOpOoHaMM 26, 26 u 20. BHyTpu Hero pacnosio’keHbl /Be
paBHBIE KacaroIuecsl OKPYXHOCTH, KaKaas M3 KOTOPBIX KacaeTcs NBYX CTOPOH
TpeyroaeHuka. Haliaure paamycebl OKpy KHOCTEH.

Hatiaure Bce 3HaYeHUs @, IPU KAKAOM U3 KOTOPbIX YPaBHEHHE
2

x+1

Ha MPOMEKYTKE [O; + oo) MMEET POBHO IBa KOPHA.

a|x—5|=

Mortok Bep&BKM peXyT 0e3 OcTaTka Ha KyCKH AJIMHOHW He MeHblIe 99 cM, HO He
Gonbuie 102 cm (Ha30BEM TakUe KyCKH CTaHAAPTHBIMMU).

a) HekoTopslii MOTOK Bep&BKM paspe3and Ha 33 CTaHAApTHBIX Kycka, cpenu
KOTOPBIX €CTb KYCKH pa3HOH mnuHbl. Ha kakoe HauOonblLiee YHCIO OAWHAKOBBIX
CTaHJAPTHBIX KyCKOB MOHO ObIJIO OBl pa3pe3arh TOT K€ MOTOK BEPEBKH?

6) Halinute Takoe HaumeHbliee 4ucio /, 4To mMobOH MOTOK BepEéBKM, UTHHA
KOoToporo 6osplle / ¢M, MOXHO pa3pe3aTh Ha CTaHAAPTHBIE KYCKH.
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Eaunblii rocyaapcrBeHHnbii sk3amed no MATEMATUKE

I/IHCprKHHﬂ MO BbINMOJIHEHH IO paﬁOTbl

Ha BeInonHeHue 3K3aMeHaLMOHHOM paboThl 10 MaTeMaTHke Aaérca 4 yaca
(240 muH.). PaboTa cocTouT M3 ABYX 4yacted u conepxut 20 3anaHuii.

Yacte 1 conmepxkut 14 3amanuii ¢ kparkum oteetom (B1-B14) 6azoBoro
YPOBHS 10 Marepuaiy Kypca maremMaTHkH. OTBETOM sABIIAETCA LEJ0€ YUCIO HIIN
KOHeuHas IecaTHYHas ApoOb.

Yacte 2 cogepxutr 6 Oonee cnoxubix 3agaHuii (C1-C6) mo matepuany
Kypca mateMaTuiki. [Ipy WX BBIMTOJHEHMH HAIO 3arucaTh IOJHOE pPEUIeHHE |
OTBET.

Bcee 6nanku EI'D 3anonHsA0TCA spKUMU YEPHBIMU YepHUIaMH. Jlomyckaercs
HCIIONBb30BAHUE TENICBOM, KaNU/NAPHOM UK NEPEBOH PYUKH.

IIpy BbIMOAHEHHMH 3adaHMi Bbl MOXeETe TMOJIb30BAaThCS UEPHOBHUKOM.
O6pamaem Bawe BHUMaHMe Ha TO, 4YTO 3allMCH B YEPHOBHKE He OyayT
YYHTBIBATHCS MPHU OLEHUBAHUH PaboTHL.

CoBeTyeM BBINOJHATH 3alaHUs B TOM MOPAAKE, B KOTOPOM OHHM AaHbl. g
3KOHOMHH BpPEMEHH MpOITyCKaiTe 3a1aHue, KOTOpoe He yIaéTcs BhIMOIHUTB cpasy,
WU mepexoauTe K crneayroweMy. Ecnu nocne BbimoaHeHus Bcel paGoTel y Bac
ocTaHeTcst BpeMst, Bbl CMOKeTe BEPHYTHCS K MPOINYIUIEHHBIM 3a1aHHSIM.

bannel, nomydyenuele Bamu 3a BBINOJNHEHHBlE 3alaHUsA, CYMMHPYHOTCA.
[MocTapaiiTeck BBIMOJHHUTH KaK MOXHO OoJblle 3aJaHUH M HaOpaTh Haubonbluee
KOJIN4eCTBO 0aJlioB.

Kenaem ycnexa!

Yacts 1

Omeemom na 3a0anus BI-Bl4 oondxcno 6bimb uenoe uucio uau KOHeUHas
decamuyHan 0poos. Omeem ciedyem 3anucame ¢ 6a1anKk omgemos N 1 cnpasa
OMm HOMepA @bINOSIHAEMO20 3A0AHUA, HAYUHAA C hepeoll Kiemoyku. Kaxicoyio
yugpy, 3HAK MUHYC W 3ANAMYIO RNUUIUME 6 OMIOCIbHOU KI1emoyKe &
coomeemcmeuu ¢ npueedéHHvIMU 8 dnanke odpazyamu. Eounuyvr uzmepenuii
nucamy He HyJNCHO.

IMoezn Mypmanck—Cankt-IletepOypr otnpasinsercs B 09:16, a npuObIBacT B
12:16 Ha cnenymowuii neHb (Bpemsi MockoBckoe). CKOJIBKO HacoB TMOe3f
HaXOAUTCA B MyTH?

Ha puCyHKe J>KHPHBIMH TOYKaAMH TOKa3aHa [€Ha YHOWH 30/10Ta HAa MOMEHT
3aKpBITHA OUPIKEBBIX TOProB BO Bce padouue aHM ¢ 5 no 28 mapra 1996 ropa. Ilo
TOPU30HTANIM YKa3bIBAKOTCA YUCIAa MECALA, TI0 BEPTHKAIM — LieHa YHLIMH 30J10Ta B
ponnapax CHIA. JIng HargsiAHOCTH >KMPHbBIE TOUKH HAa PUCYHKE COEOHHEHbI
auared. Onpenenure Mo PUCYHKY Pa3HOCTh MEXKILY HanOOJblUEH ¥ HaWMEHbBIICH
LEHOH 30J10Ta Ha MOMEHT 3aKPBITHS TOProB B yKa3aHHbIM repuoa (B gosapax
CIIIA 3a yHUHIO).
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Haiigute nnolwane Tpaneuuu, 1300pakEHHON Ha pUCYHKE.

B rabnune nanel tapudsl Ha yeryra Tpéx ¢upm takcu. [Ipennonaraercs noesaka

JuTenbHOCThI0 60 MuHYT. Hy:kHO BbIOpaTh (pUpMy, B KOTOpoi 3aka3 OynaeT
CTOMTH AellieBiie Bcero. CKoybko pyOiieit OyaeT CTOUTh STOT 3aKas?

[IpomomxkurenbHocTh U | CTOMMOCTE 1 MUHYTBI CBEpX
dupma IMona4a .
CTOUMOCTb MMHHMaJIbHOM MPOAOIKUTETBHOCTH
TaKCH MalIlWHBI % -
TI0€3/IKU MHHHUMAaJIbHOH 110€3/1KU

A 250 py6. Her 11 py®6.

b becnnatHo 15 muH. — 225 pyO. 14 pyo6.

B 120 py®6. 20 muH. — 350 py0. 12 py®6.

*Ecny noezaka npoaoKACcTCs MEHBLIC YKa3aHHOTO BpPEMCEHH, OHa OIJIa4YHuBaCTCA
0 CTOUMOCTH MUHHUMAJIbHOW MOE3KH.

Haiizure kopens ypasuenus logs(x+2)=2.

B Ttpeyronshuke ABC yron C paeHn 78°, Ouccextpucel 4D u BE

nepecekatorcs B Touke O . Halipure yron AOB. OTBeT naiite B rpanycax.

Haiigure tga, ecnu sino = 2

Ha pucynke uzoGpaxerbl rpaduk auddepenuupyemoi pynkuma y=f(x) u

KacaTtejibHad K HEMY B TOYKE C abcLuccoit X0 - Hakinure 3HaueHue l'lpOPBBOZ[HOﬁ

dynxwan f(x) B TOUKE X .

YA
/
\\
NELAP
AN 1"
S
—4 xo O 1 4x

JuameTp ocHOoBaHUs KOoHYyca paBeH 10, a anuHa obpazyroweii — 13.

B10

B11

HaiinguTe BeICOTY KOHYCa.

B uyemnnonate mo rumHacTHKe y4acTByOT 50 cnoprcmenok: 16 w3 Benrpum,
22 u3 PywmpiHum, ocrtaneHble W3 bonrapuu. Ilopsamox, B KOTOpPOM BBICTYNArOT
FMMHAcTKH, omnpejensercs okpedueM. Halinute BepoATHOCTH TOro, YTO
CHOPTCMEHKa, BhICTyNawolas nepsoi, okaxercs u3 bonrapuu.

B uunuHapUyYecKOM CcOCyAe YPOBEHb XUAKOCTH jocturaer 324 cm. Ha kaxoit
BBICOTE OyNET HaxOOUTbCA YPOBEHb MKMIAKOCTH, €CNU €€ MepenuTbs BO BTOPOH
LMJITMHAPUUYECKUH COCYA, AMaMETp KOTOporo B 9 pa3 Oofblue AuameTpa nepBoro?
OTBeT BBIpa3UTE B CAHTHMETpPAX.
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3aBUCHMOCTh 00BEMa cripoca ¢ (€AMHULL B Mecsl) Ha TIPOIYKLHIO NMPeAnpUATHS-
MOHOMONHCTA OT UeHbl p (Thc. py0.) 3amaéres ¢opmynoit ¢=200-10p.
Belpyuka npeanpustHs 3a mecAu r  (Teic. py0.) BbluHCHAeTcs 1o (opmysie
¥( p)= pq. Onpenenute HauGOBbLLYIO LieHy p, IPH KOTOPOii MeCsuHas BbIPYUKa

r(p) cocrasut 840 Teic. py6. OTBET NpUBEANTE B THIC. PYG.

3aka3 Ha 88 nertaneil nepsbli paGouuii BhimoaHAeT Ha 3 4yaca ObICTpee, ueM
BTopoii. CKOJIBKO AeTasieii B yac AesaeT mepBolif padouuii, €CiTi U3BECTHO, YTO OH
3a yac AejlaeT Ha 3 AeTasnu Oosblile, UueM BTOpOi?

2
Haiinure HauMeHbluee 3HaYeHWe  QYHKUMH ) = (x — 9) (x + 4) -4 Ha

otpeske [7;16].

He 3a0y0bme nepenecmu 6ce omeemol 8 OJ1aHK omgemos N 1. |

1 .
a) Pewure ypaBHeHHe 4sin Sx= cos(x —S—R) .

Yactsp 2

Hna 3anucu pewenuii u omeemoe na 3aoanua CI-C6 ucnonwv3yiime 01aHK
omeemog Ne 2. 3anumiume cHauana Homep 6vinoaHAemoz0 3a0anus (Cl, C2 u
m. 0.), a 3amem noiHoe 0GOCHOBAHHOE peuleHle U OmBemn.

2

. 3n. 5%
6) Haiiaute Bce KOpPHH 3TOr0 ypaBHeHHsl, NPUHA/JIEKAIIHE OTPE3KY =55 |-

B npasuinbsHOH TpeyronbHol npusme ABCABC,; CTOPOHBI OCHOBaHMs PaBHBI 2,
OokoBele p&Opa paBHbl 1, Touka D — cepeaunna pebpa CC,. Halaurte yron

Mexay mnockoctamu ABC u ADB,.

Pewnre cucremy HepaBeHCTB
371 410-377 <31,
log,,4+3<log,8x.

Han tpeyronsHuk co croponamu 30, 30 n 36. BHyTpu Hero pacrnoio)XeHbl OBe
paBHBIE KacallMecs OKPYXKHOCTH, Kaxaas W3 KOTOPBIX KacaeTcs ABYX CTOPOH
TpeyrosibHuKa. Haliaute paguycsl OKpYKHOCTEH.

Haiinure Bce 3HaYeHUA @, MPH KAXKIOM U3 KOTOPBIX ypaBHEHUE
3

x+1

Ha MPOMEIKYTKE [O; + oo) MMeeT POBHO JIBa KOPHSI.

a|x—5|:

MoTok Bep&BKU peKyT Oe3 ocTaTka Ha KyCKM AAMHON He MeHblie 168 cM, HO He
Gosblue 175 cM (Ha30BEM Takve KyCKW CTaHAAPTHBIMHU).

a) HexoTtopblii MOTOK Bep&BKM pa3pe3and Ha 24 CTaHAAPTHBIX KycKa, cpelu
KOTOPBIX €CTb KYCKH pa3HoOi IuHbl. Ha kakoe HanOombluee 4HCIO ONMHAKOBBIX
CTaHAAPTHBIX KYCKOB MOXHO ObIIO OBl pa3pe3aTh TOT )Ke MOTOK BEepEBKU?

0) Haiinure Takoe HauMeHbllee 4yucao /, 4TO JOOOH MOTOK BepEBKH, MIHHA
KOTOporo 6onpliue / cM, MOXKHO pa3pe3aTh Ha CTaHAapTHBIE KYCKH.
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Eaunblii rocyaapcrBeHHnbii sk3amed no MATEMATUKE

I/IHCprKHHﬂ MO BbINMOJIHEHH IO paﬁOTbl

Ha BeInonHeHue 3K3aMeHaLMOHHOM paboThl 10 MaTeMaTHke Aaérca 4 yaca
(240 muH.). PaboTa cocTouT M3 ABYX 4yacted u conepxut 20 3anaHuii.

Yacte 1 conmepxkut 14 3amanuii ¢ kparkum oteetom (B1-B14) 6azoBoro
YPOBHS 10 Marepuaiy Kypca maremMaTHkH. OTBETOM sABIIAETCA LEJ0€ YUCIO HIIN
KOHeuHas IecaTHYHas ApoOb.

Yacte 2 cogepxutr 6 Oonee cnoxubix 3agaHuii (C1-C6) mo matepuany
Kypca mateMaTuiki. [Ipy WX BBIMTOJHEHMH HAIO 3arucaTh IOJHOE pPEUIeHHE |
OTBET.

Bcee 6nanku EI'D 3anonHsA0TCA spKUMU YEPHBIMU YepHUIaMH. Jlomyckaercs
HCIIONBb30BAHUE TENICBOM, KaNU/NAPHOM UK NEPEBOH PYUKH.

IIpy BbIMOAHEHHMH 3adaHMi Bbl MOXeETe TMOJIb30BAaThCS UEPHOBHUKOM.
O6pamaem Bawe BHUMaHMe Ha TO, 4YTO 3allMCH B YEPHOBHKE He OyayT
YYHTBIBATHCS MPHU OLEHUBAHUH PaboTHL.

CoBeTyeM BBINOJHATH 3alaHUs B TOM MOPAAKE, B KOTOPOM OHHM AaHbl. g
3KOHOMHH BpPEMEHH MpOITyCKaiTe 3a1aHue, KOTOpoe He yIaéTcs BhIMOIHUTB cpasy,
WU mepexoauTe K crneayroweMy. Ecnu nocne BbimoaHeHus Bcel paGoTel y Bac
ocTaHeTcst BpeMst, Bbl CMOKeTe BEPHYTHCS K MPOINYIUIEHHBIM 3a1aHHSIM.

bannel, nomydyenuele Bamu 3a BBINOJNHEHHBlE 3alaHUsA, CYMMHPYHOTCA.
[MocTapaiiTeck BBIMOJHHUTH KaK MOXHO OoJblle 3aJaHUH M HaOpaTh Haubonbluee
KOJIN4eCTBO 0aJlioB.

Kenaem ycnexa!

Yacts 1

Omeemom na 3a0anus BI-Bl4 oondxcno 6bimb uenoe uucio uau KOHeUHas
decamuyHan 0poos. Omeem ciedyem 3anucame ¢ 6a1anKk omgemos N 1 cnpasa
OMm HOMepA @bINOSIHAEMO20 3A0AHUA, HAYUHAA C hepeoll Kiemoyku. Kaxicoyio
yugpy, 3HAK MUHYC W 3ANAMYIO RNUUIUME 6 OMIOCIbHOU KI1emoyKe &
coomeemcmeuu ¢ npueedéHHvIMU 8 dnanke odpazyamu. Eounuyvr uzmepenuii
nucamy He HyJNCHO.

IMoezn MockBa—tokeBck ornpasisiercs B 17:41, a npuOeiBaer B 10:41 Ha
cnemyrolni el (Bpemst MockoBckoe). CKOTBKO 4acoB MOe3 1 HaXOAUTCS B My TH?

Ha pucynxe >XUpHBIMH TOYKAaMHM II0Ka3aHa LEHA YHLUUM 30j0Ta Ha MOMEHT
3aKPBITUS OMPIKEBBIX TOPrOB BO Bee padoune AHM ¢ 5 o 28 mapta 1996 ropa. Ilo
FOPH30HTAJId YKa3bIBAKOTCA YUCIIa MECALA, 110 BEPTUKAJIM — LIEHA YHLHUH 30J10Ta B
nponnapax CIHIA. Jina HarnsfHOCTH >MpPHbIE TOYKU HA PHUCYHKE COEJMHEHBI
aunued. Onpenenure no PUCYHKY pasHOCTh MExIy HauOoNbLIEH W HauMeHbLIeH
LIEHOM 30J10Ta Ha MOMEHT 3aKpBITHS TOProB B YKa3aHHBIA nepuoa (B HomIapax
CILIA 3a yHUHI0).

402
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Haiigute nnolane Tpaneuuu, 1300pakEHHOM Ha pUCYHKE.

ol 1 34 10 x

TenehoHHast KOMMaHUs NPEIOCTABIISIET HA BEIGOP TPH TapU(HBIX MIaHa.

TapudHslii nnan AborenTcKa niata INnara 3a 1 MMHYTY pazroBopa
p (B MecsL) HYTY p p
«IloBpeMeHHbII» Her 0,4 py®.
o 200 py®. 0.3 py®.
«KomOHHHMpOBAHHHIID 32 400 MuH. (cBepx 400 MUH. B MecsiL)
«be3nuMUTHBIH» 285 py6. —

AGoHeHT BbIOpan camblii ALUEBBIH TapuUbHBIN TJIAH UCXOAA U3 NMPEATON0oKeHus,
4yTo 00llas AJUTENBHOCTH Tele(OHHBIX pasroBopos cocraBaser 600 MUHYT B
Mmecsl. Kakyro cyMMy OH AOKEH 3anaTUTh 3a MecsLl, eciH oOluas AIUTeabHOCTb
pa3roBOpoB B 3TOM Mecsiue naeicrBurenbHo Oyner paBHa 600 muHytam? Orser
JaiTte B pyOasx.

Haiizure kopens ypasHenus log, (x+55)=2.

B TtpeyroneHuke ABC yron C paBeH 66°, Ouccexktpucsl AD u BE
nepecekatorcs B Touke O . Haitnure yron AOB. OTBet naiite B rpamycax.

Haiigure tga, ecnu sino = —

AVl uae(n;%).

41

Ha pucyske u306paxéH rpapux auddepenuupyemor ¢ynkuan y = f(x),

B11

onpenenéuHoil Ha untepsane (—6;3). Haitnure Touky u3 otpeska [—5;-1],
B KOTOpO#i nponssoaHas Gpynkumy f(x) pasua 0.

LA
y=1)
N
NN
-6 ol 1 3 | x
N / \ *
\

JuameTp OCHOBaHHsA KOHyca paBeH 24, a nnuHa oOpasyroweid — 13.
Haiinure BeICOTY KOHYyCa.

B cpennem n3 900 camoBbIX HacOCOB, MOCTYNHBIIMX B MPOAAXKY, 27 MOATEKAOT.
Haiiaure BeposTHOCTB TOr0, 4TO OJIMH Cly4aliHO BBIOPAHHBIH UTA KOHTPOJIS HACOC
HE MoJTeKaeT.

B LMIMHAPUYECKOM COCylIe YPOBEHb JXHIOKOCTU mocturaer 72 cM. Ha kakoii
BbIcOTe OyINeT HaxXxOAWTbCA YPOBEHb MKMAKOCTH, €CIH €€ MepequTbh BO BTOPOM
LHIMHAPUYECKUH COCyH, AUaMeTp KOToporo B 6 pa3 Gofblie uamMerpa MepBoro?
OTBeT BbIPa3UTE B CAHTUMETpPAX.
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B13

B14
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3aBUCHMMOCTh 00BEMA cnipoca ¢ (€AMHULL B MecsL)) Ha TPOTYKLHIO MpeANnpUsATHS-
MOHOMNOJIMCTA OT LeHbl p (ThIC. py0.) 3anaétcs Gopmynoit ¢ =95-5p. Belpyuka
npeanpusTus 3a Mecsil 7 (ThIC. py0.) BbluMcaseTcss no dopmysie r(p) =pq.
Onpenenute HauGONbIIYIO LEHY p, NPU KOTOPOH MecsuHas Bbipyuka r(p)
coctaBUT 350 TeIC. py6. OTBET NpUBEAUTE B THIC. PYO.

3aka3 Ha 176 netanedl nepBblii paGovMi BBINONHIET HA 5 4acoB ObICTpEE, UeM
Bropoi. CKOJIbKO AeTaiiell B yac NeJiaeT NepBbli pabouuii, €ClIi W3BECTHO, YTO OH
3a yac JeflaeT Ha 5 fetaseif 6ounblie, UueM BTOPOi?

2
Haiigute  HauMmeHbliee  3HaueHWe  QyHKUMHM Y= (x - 8) (r - 2) -3 Ha

otpeske [5;17].

He 3a0y0bme nepenecmu 6ce omeemol 8 OJ1aHK omgemos N 1. |

Yactsp 2

Hna 3anucu pewenuii u omeemoe na 3aoanua CI-C6 ucnonwv3yiime 01aHK
omeemog Ne 2. 3anumiume cHauana Homep 6vinoaHAemoz0 3a0anus (Cl, C2 u
m. 0.), a 3amem noiHoe 0GOCHOBAHHOE peuleHle U OmBemn.

1 .
a) Peuure ypaBHeHue 2sin’x = cos(x —%) .

6) Haiimite Bce KOPHHM 3TOr0 ypaBHEHHs, NPHHALIIEKAIIHE OTPE3KY [— 37“; - %} .

B npaBunsHoi TpeyronsHoH npusme 4BCA;B,C| CTOPOHB! OCHOBAHMWS paBHbI 3,
OGoxoBble p&Opa paBHel 2, Touka D — cepenuHa pedpa CC,. Haloure yron

MEKAY NIOCKOCTAMU ABC u ADB,.

Pemrure CUCTEMY HepaBeHCTB
5%t212.57% <57,
log,,0,25>log,32x—1.

OcHoBaHre paBHOOEAPEHHOro TpeyronpHuka paBHo 40, a BEICOTa, OMyLIEHHas Ha
GOKOBYIO CTOpOHY paBHa 24. BHyTpH TpeyrojbHHKA PacloONOXKEHBI BE PaBHBIE
KacaloLldecss OKPY)KHOCTH, Kaxaash M3 KOTOPBIX KacaeTcs JBYX CTOPOH
TpeyroabHuka. Haliaure panuycsl OKpysKHOCTEH.

Haiinure Bce 3HaYeHUs @, MPH KaXKIOM U3 KOTOPBIX ypaBHEHHE
2

x+1

Ha NPoMexyTKe [0; +0) UMeeT POBHO [1Ba KOPHS.

alx—5|=

MoTok BepEBKHM pexyT Oe3 ocTaTka Ha KyCKH UIMHOW He MeHbme 99 cm, HO He
6onbuie 102 cM (Ha30BEM TaKHe KyCKH CTaHAAPTHBIMMU).

a) HekoTopblii MOTOK BepEBKM paspe3aid Ha 33 CTaHAapTHBIX Kycka, Cpeau
KOTOPBIX €CTb KyCKHM pa3HOil miuHbl. Ha kakoe HauOonbliee YUCIO OAUHAKOBBIX
CTaHIAPTHBIX KyCKOB MOXKHO OBIIIO OBl pa3pe3arh TOT jk€ MOTOK BEPEBKH?

6) Haiinute Takoe HauMeHbllee 4yMcno /[, 4yTo MoGOH MOTOK BepéBKM, MIMHA
KOTOpOro Ooabliue / ¢M, MOXKHO pa3pe3aTh Ha CTAHJAPTHbIE KyCKH.




EAuHbIA rocyfapCTBEHHbIN 9K3ameH, 2012 r. MATEMATUKA 1/3

Eaunblii rocyaapcrBeHHnbii sk3amed no MATEMATUKE

I/IHCprKHHﬂ MO BbINMOJIHEHH IO paﬁOTbl

Ha BeInonHeHue 3K3aMeHaLMOHHOM paboThl 10 MaTeMaTHke Aaérca 4 yaca
(240 muH.). PaboTa cocTouT M3 ABYX 4yacted u conepxut 20 3anaHuii.

Yacte 1 conmepxkut 14 3amanuii ¢ kparkum oteetom (B1-B14) 6azoBoro
YPOBHS 10 Marepuaiy Kypca maremMaTHkH. OTBETOM sABIIAETCA LEJ0€ YUCIO HIIN
KOHeuHas IecaTHYHas ApoOb.

Yacte 2 cogepxutr 6 Oonee cnoxubix 3agaHuii (C1-C6) mo matepuany
Kypca mateMaTuiki. [Ipy WX BBIMTOJHEHMH HAIO 3arucaTh IOJHOE pPEUIeHHE |
OTBET.

Bcee 6nanku EI'D 3anonHsA0TCA spKUMU YEPHBIMU YepHUIaMH. Jlomyckaercs
HCIIONBb30BAHUE TENICBOM, KaNU/NAPHOM UK NEPEBOH PYUKH.

IIpy BbIMOAHEHHMH 3adaHMi Bbl MOXeETe TMOJIb30BAaThCS UEPHOBHUKOM.
O6pamaem Bawe BHUMaHMe Ha TO, 4YTO 3allMCH B YEPHOBHKE He OyayT
YYHTBIBATHCS MPHU OLEHUBAHUH PaboTHL.

CoBeTyeM BBINOJHATH 3alaHUs B TOM MOPAAKE, B KOTOPOM OHHM AaHbl. g
3KOHOMHH BpPEMEHH MpOITyCKaiTe 3a1aHue, KOTOpoe He yIaéTcs BhIMOIHUTB cpasy,
WU mepexoauTe K crneayroweMy. Ecnu nocne BbimoaHeHus Bcel paGoTel y Bac
OCTaHeTCs BpeMsi, Bbl CMOXKETe BEPHYTHCS K MPONYLICHHBIM 3aJaHHUAM.

bannel, nomydyenuele Bamu 3a BBINOJNHEHHBlE 3alaHUsA, CYMMHPYHOTCA.
[MocTapaiiTeck BBIMOJHHUTH KaK MOXHO OoJblle 3aJaHUH M HaOpaTh Haubonbluee
KOJIN4eCTBO 0aJlioB.

Kenaem ycnexa!

Yacts 1

Omeemom na 3a0anus BI-Bl4 oondxcno 6bimb uenoe uucio uau KOHeUHas
decamuyHan 0poos. Omeem ciedyem 3anucame ¢ 6a1anKk omgemos N 1 cnpasa
OMm HOMepA @bINOSIHAEMO20 3A0AHUA, HAYUHAA C hepeoll Kiemoyku. Kaxicoyio
yugpy, 3HAK MUHYC W 3ANAMYIO RNUUIUME 6 OMIOCIbHOU KI1emoyKe &
coomeemcmeuu ¢ npueedéHHvIMU 8 dnanke odpazyamu. Eounuyvr uzmepenuii
nucamy He HyJNCHO.

IToe3n Bonrorpan—Cankt-IlerepOypr ortnpasisiercds B 00:56, a mpuObiBaeT B
12:56 wHa cnenymowuii neHb (BpeMsi MockoBckoe). CKOJIBKO 4acoB TMoe3f
HaXOJOUTCA B MyTU?

Ha pucyHke >XHPHBIMH TOYKAaMM [MOKa3aHa L€HAa TOHHBl HHUKEIs Ha MOMEHT
3aKpbITHs OUpKEBBIX TOProB Bo Bce pabodue aHM ¢ 6 no 20 mas 2009 rona. Ilo
TOPU3OHTAITM YKa3bIBAIOTCS YHCIA MeCs1a, MO BEPTHUKAIH — LI€Ha TOHHBI HUKeNs B
nonnapax CLUA. [Ing HarnsaaHOCTH >KHUPHBIE TOUKM HAa PUCYHKE COEIMHEHHI
auHuel. OnpenenuTe Mo PUCYHKY Pa3sHOCTh MEXKIY HAUOONbLUEH M HAMMEHBIIEH
LEeHOH HMKe/Id Ha MOMEHT 3aKpbITHA TOPrOB B YKa3aHHbII nepuon (B moyapax
CLIA 3a TOHHY).

13 600
13 400
13 200 A

13 000 N\
12 800

12 600 /
12 400
12200
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Haiigute nnolane Tpaneuuu, 1300pakEHHOM Ha pUCYHKE.

=Y

TenehoHHast KOMMaHUs NPEIOCTABIISIET HA BEIGOP TPH TapU(HBIX MIaHa.

TapudHslii nnan

AOGoHeHTCKas miara

[Tnara 3a 1 MuHyTY pazroBopa

(B mMecsL)
«IToBpeMeHHBIH» Het 0,3 py6.
o 160 py®. 0.2 py®.
«KomOHHHMpOBAHHHIID 32 420 MuH. (cBepx 420 MUH. B MecsiLL)
«be3nnMUTHBIIN» 255 py®. —

AGoHeHT BbIOpan camblii ALUEBBIH TapuUbHBIN TJIAH UCXOAA U3 NMPEATON0oKeHus,
4yTo 00mas AIUTENLHOCTE TeNe(OHHBIX pa3roBopoB coctasiser 700 MUHYT B
Mecau. Kakyro CcyMMy OH I0JDKEH 3aryIaTUTh 3a MecsLl, eciii o0uias JUIUTeNbHOCTh
pasroBOpoOB B 3TOM Mecsle nelcTBUTenbHO Oynet paBHa 700 munytam? OTBeT

JaiTte B pyOasx.

Haiigure KOpeHb ypaBHEHHS lg(x +1 1) =1.

B Ttpeyronsnuke A4BC yron C pasen 74°,

Ouccextpucel 4D u  BE

nepecekatorcs B Touke O . Haitnure yron AOB. OTBet naiite B rpamycax.

C

Haiinure tga, ecnu sinazg u ae(%;n].

Ha pucynke uzoGpaxerbl rpaduk nuddepenuupyemoi pynkuma y=f(x) u
KacaresjpHas K HeMy B Touke ¢ abcuuccoil x,. HailanTe 3HadeHre npou3BOIHOI

dynxwan f(x) B TOUKE X .

YA
5
//
yd
—~
/l
1
! \
pdyE 3
—6 / 1, 01 1 2%
//
N
y=/
Dl C[
B npamoyronsHom napaynenenunene ABCDA B\C D, d -
U3BECTHO, 4TOo DD =3, AB =6, BC =6. Halinute nauny : - /Bl
nuaronanu AC,. DL:’-’-’-’--- N
- c
A B

B10 | B cpemnem u3 1000 canoBbix HacoCOB, MOCTYMUBIUHX B Mpomaxy, 10 moarekatoT.
Haiianre BEpOSTHOCTB TOrO, YTO OAWH CAyYalHO BBIOPAHHBIA JUTS KOHTPOJIS HACOC
He MOATEKAeT.

B LWIHMHIPUYECKOM COCyZAe YpPOBEHb KHUAKOCTH Jocturaer 32 cM. Ha kakoii
BblcOTe OyIeT HaxOAWTbCA YPOBEHb KMAKOCTH, €CIH €€ MepeiuTb BO BTOPOH
LUMIMHAPUYECKUil cocyl, IMamMeTp KOToporo B 4 pasa GoJblie AaMeTpa nepBoro?
OTBeT BbIpa3UTe B CAHTUMETPAX.
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3aBUCHMOCTh 00BEMa cripoca ¢ (€AMHULL B Mecsl) Ha TIPOIYKLHIO NMPeAnpUATHS-
MOHOMONHCTA OT UeHbl p (Thc. py0.) 3amaéres ¢opmynoit ¢=200-10p.
Belpyuka npeanpustHs 3a mecAu r  (Teic. py0.) BbluHCHAeTcs 1o (opmysie
¥( p)= pq. Onpenenute HauGOBbLLYIO LieHy p, IPH KOTOPOii MeCsuHas BbIPYUKa

r(p) cocrasut 840 Teic. py6. OTBET NpUBEANTE B THIC. PYG.

3aka3 Ha 176 netanedl nepBblii paGovMi BBINONHIET HA 5 4acoB ObICTpEE, UeM
Bropoi. CKOJIbKO AeTaiiell B yac NeJiaeT NepBbli pabouuii, €ClIi W3BECTHO, YTO OH
3a yac JeflaeT Ha 5 fetaseif 6ounblie, UueM BTOPOi?

2
Haiinure  nanmedbiiee  3nauenne  ynkumu  y=(x+3)"(x+6)+7 Ha

otpeske [-4;1].

He 3a0y0bme nepenecmu 6ce omeemol 8 OJ1aHK omgemos N 1. |

Yactsp 2

Hna 3anucu pewenuii u omeemoe na 3aoanua CI-C6 ucnonwv3yiime 01aHK
omeemog Ne 2. 3anumiume cHauana Homep 6vinoaHAemoz0 3a0anus (Cl, C2 u
m. 0.), a 3amem noiHoe 0GOCHOBAHHOE peuleHle U OmBemn.

C1 .
- a) Peuure ypaBHeHue 4cos’® x +sin (x - %) =0.

©0) Haiinurte Bce KOpHH 3TOTO ypaBHEHHs, IPUHAAJIEKAILHNE OTPE3KY [n; 2n].

B npasunbHON TpeyronbHol npusme ABCA4,B,C, CTOpOHbI OCHOBAaHUA paBHHI 1,
OoxoBple p&Opa paBHbl 3, Touka D — cepeauHa pebpa CC,. Halaute yron
Mex Iy TiockocTamu ABC v ADB,.

Peluyte cucTeMy HEpaBEeHCTB
2%+ 417277 <35,
log,,8<log,4x-3.

OcHoBaHHe paBHOOEAPEHHOTO TpeyrojibHUKa paBHO 80, a BbICOTA, OIMyLLEHHAs Ha
OOKOBYIO CTOPOHY paBHa 64. BHyTpU TpeyrojbHUKa pacrojloKeHbl JBE paBHbIE
KacalollMeCcss OKpPYKHOCTH, Kaxzaas M3 KOTOPBIX KacaeTca [BYyX CTOPOH
TpeyronbHuKa. Halinute paanycel OKpy>KHOCTEH.

HaiignTe Bce 3HaYeHHS a, MPU KAX/A0M U3 KOTOPBIX YPaBHEHHE
5

x+2

Ha NPOMEXyTKe [O; + oo) MMeeT POBHO JBa KOPHA.

a|x—3|=

MoTok BepE&BKM peKyT Oe3 ocTaTka Ha KyCKM AJIMHON He MeHblue 93 cM, HO He
Gosblue 96 cM (Ha30BEM TakHe KYCKH CTAHIAPTHBIMH).

a) HexoTopblil MOTOK BepE&BkM paspesany Ha 31 craHJapTHBIA KyCOK, cpelu
KOTOPBIX €CTh KyCKH pa3Hoil mnuHbl. Ha kaxkoe HauOoJbllee YHCIO OAWHAKOBBIX
CTaHJAPTHBIX KYCKOB MOXHO OBIIO OBl pa3pe3aTh TOT e MOTOK BepEBKH?

6) Haligure Takoe HaWMEHbIIeE 4YUCIO /[, YTO JIOOOH MOTOK BEpEBKHM, IUIMHA
KOTOpOro Gospie / ¢M, MOXKHO pa3pe3aTh Ha CTAHAAPTHBIE KYCKH.
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Eaunblii rocyaapcrBeHHnbii sk3amed no MATEMATUKE

I/IHCprKHHﬂ MO BbINMOJIHEHH IO paﬁOTbl

Ha BeInonHeHue 3K3aMeHaLMOHHOM paboThl 10 MaTeMaTHke Aaérca 4 yaca
(240 muH.). PaboTa cocTouT M3 ABYX 4yacted u conepxut 20 3anaHuii.

Yacte 1 conmepxkut 14 3amanuii ¢ kparkum oteetom (B1-B14) 6azoBoro
YPOBHS 10 Marepuaiy Kypca maremMaTHkH. OTBETOM sABIIAETCA LEJ0€ YUCIO HIIN
KOHeuHas IecaTHYHas ApoOb.

Yacte 2 cogepxutr 6 Oonee cnoxubix 3agaHuii (C1-C6) mo matepuany
Kypca mateMaTuiki. [Ipy WX BBIMTOJHEHMH HAIO 3arucaTh IOJHOE pPEUIeHHE |
OTBET.

Bcee 6nanku EI'D 3anonHsA0TCA spKUMU YEPHBIMU YepHUIaMH. Jlomyckaercs
HCIIONBb30BAHUE TENICBOM, KaNU/NAPHOM UK NEPEBOH PYUKH.

IIpy BbIMOAHEHHMH 3adaHMi Bbl MOXeETe TMOJIb30BAaThCS UEPHOBHUKOM.
O6pamaem Bawe BHUMaHMe Ha TO, 4YTO 3allMCH B YEPHOBHKE He OyayT
YYHTBIBATHCS MPHU OLEHUBAHUH PaboTHL.

CoBeTyeM BBINOJHATH 3alaHUs B TOM MOPAAKE, B KOTOPOM OHHM AaHbl. g
3KOHOMHH BpPEMEHH MpOITyCKaiTe 3a1aHue, KOTOpoe He yIaéTcs BhIMOIHUTB cpasy,
WU mepexoauTe K crneayroweMy. Ecnu nocne BbimoaHeHus Bcel paGoTel y Bac
OCTaHeTCs BpeMsi, Bbl CMOXKETe BEPHYTHCS K MPONYLICHHBIM 3aJaHHUAM.

bannel, nomydyenuele Bamu 3a BBINOJNHEHHBlE 3alaHUsA, CYMMHPYHOTCA.
[MocTapaiiTeck BBIMOJHHUTH KaK MOXHO OoJblle 3aJaHUH M HaOpaTh Haubonbluee
KOJIN4eCTBO 0aJlioB.

Kenaem ycnexa!

Yacts 1

Omeemom na 3a0anus BI-Bl4 oondxcno 6bimb uenoe uucio uau KOHeUHas
decamuyHan 0poos. Omeem ciedyem 3anucame ¢ 6a1anKk omgemos N 1 cnpasa
OMm HOMepA @bINOSIHAEMO20 3A0AHUA, HAYUHAA C hepeoll Kiemoyku. Kaxicoyio
yugpy, 3HAK MUHYC W 3ANAMYIO RNUUIUME 6 OMIOCIbHOU KI1emoyKe &
coomeemcmeuu ¢ npueedéHHvIMU 8 dnanke odpazyamu. Eounuyvr uzmepenuii
nucamy He HyJNCHO.

IMoezn Cankt-IletepOypr—Mocksa otnpasisercad B 22:40, a npuGbiBacT B 07:40
Ha ciemyrowuil AeHb (Bpemsi MOCKOBCKoe). CKOJIbKO 4YacoB MOE€37, HaXOAWTCS B
nytu?

Ha pucyHKe >KHPHBIMH TOYKAMH TIOKa3aHa [IEHA TOHHBI HHUKENss Ha MOMEHT
3aKpbITHs OMP)KEBBIX TOProB Bo Bce padouue aHU ¢ 10 no 26 HoAOpa 2008 rona.
ITo rOpH3OHTAIM YKa3bIBAlOTCS 4YHCJAa MeCsla, M0 BEPTHKAJM — LieHa TOHHEI
Hukens B postapax CLUA. JIna HarsiaHOCTH OKMpPHBIE TOYKM Ha PHUCYHKE
COCIMHEHBI JIMHNEeH. OnpenenuTe Mo PHCYHKY Pa3HOCTB MEXIY HauOOJNbIICH U
HalMEeHbIIeH LEHOH HUKe/s Ha MOMEHT 3aKpbITHSA TOProB B yKa3aHHBIHN nepuon (B
nonnapax CLLA 3a ToHHY).
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Haiinute nnoiaap Tpaneuuu, U300pak€HHON Ha
kieryatol  Oymare ¢ pa3MepoM  KIETKH / \
leMm*1lcm  (cMm.puc.). OtBer  naiite B 74 \
KBaJpaTHbIX CAHTUMETpPAX.

B tabauue nansl Tapudsl Ha yciryru TpEX ¢upm takcu. [Ipeanonaraercs noes/xa
JdTenbHOoCTEd 60 MuHYT. HyxHO BbIOpath ¢(upmy, B KoTOpoi 3aka3 Oyner
cTouTh AeuieBie Bcero. CKonbko pyOneid OyaeT CTOMTh 3TOT 3aKas?

[pomomxurensHocTh U | CTOMMOCTD 1 MUHYTBI CBEPX
dupma TTonaua o
CTOMMOCTb MUHHUMAaJILHOH MPOAOIKUTENBHOCTH
TaKcH MaLLUHBI % .
Noe3AKH MHHUMAaJbHON MOE3AKH

A 200 py6. Her 13 py®.

b BecruiatHo 15 mun. — 225 py6. 15 py®6.

B 180 py6. 20 muH. — 200 py®. 14 py®.

*Ecnu noe3aKa npoaoKAeTCd MEHBIIE YKa3aHHOTO BPEMEHU, OHA ONavyuBaeTCA
MO CTOUMOCTH MHHUMAJIBHOH MOE3KHU.

Haiiure kopenb ypasHerus log;(x+1)=2.

B tpeyronbunke ABC yron A pasen 40°, yrnel B u C — octpble, BbICOTBI BD
u CE nepecekatorcs B Touke O . Halinute yron DOE . OTBeT aaiite B rpagycax.

A

B7 .
Haiigure cosa, ecinn sina=-L u GE(O;E)-

B11

25 2

Ha pucyHnke wuzobpaxén rpaduk auddepeHunpyeMol (pyHKUHUU y=f(x),
onpenenéHHON Ha HHTepBaje (—3;8). Hakigute TOYKYy M3 oOTpeska [2;7],

B KOTOPO# npou3BoaHas ¢pyHkumu f(x) pasHa 0.

YA
y=5rx
1 / \
-3 of 1 8 x

JluameTp ocHoBaHUs KOHyca paBeH 40, a nnuHa oOpasyroeid — 25.
HalinuTe BBICOTY KOHYCA.

B cpenvem u3 1200 canoBbIX HACOCOB, MOCTYIHUBIIUX B NMPOJAXY, 24 MOATEKAIOT.
Haiiaute BEpOATHOCTb TOTO, YTO OAMH C1y4aiHO BBIOPAHHBIH 111 KOHTPOJIS HACOC
HE NIOJITEKAET.

B uMaMHApUYECKOM COCYIe YpOBEHb >XUIAKOCTH gocturaer 98 cm. Ha xakoit
BeIcOTe OynNeT HaxXOAWTBCA YPOBEHb MKMAKOCTH, €CHM e€ MepequTb BO BTOPOM
LIAIMHAPUYECKUIH cCOCya, AUaMeTp KoToporo B 7 pa3 Gonblle AuameTpa neporo?
OTBeT BBIPAa3UTE B CAHTUMETpPaAXx.
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3aBUCHMMOCTh 00BEMA cnipoca ¢ (€AMHULL B MecsL)) Ha TPOTYKLHIO MpeANnpUsATHS-
MOHOMOJIMCTA OT LeHBl p (TBIC. py6.) 3anaércst popmynoit g =55—5p . Beipyuka
npeanpusTus 3a Mecsil 7 (ThIC. py0.) BbluMcaseTcss no dopmysie r(p) =pq.
Onpenenute HauGONbIIYIO LEHY p, NPU KOTOPOH MecsuHas Bbipyuka r(p)
coctaBUT 150 TeIC. py6. OTBET NpUBEAUTE B THIC. PYO.

Ha usrotosnenue 572 petaneil nepselil pabounii 3aTpaunBacT Ha 4 yaca MEHbILE,
yeMm BTOpoi pabounii Ha wmarorosyieHwe 650 neraneil. M3BecTHO, YTO MNEpPBEIH
paboumii 3a yac aenaet Ha 1 metans 6osblie, 4eM BTopoi. CKoJIBKO AeTasel B Jac
nenaet nepBblid pabounii?

. 1032
Hatigure HauOonbllee  3HA4YeHHE pyHKLMH y= (x + 10) x+2 Ha

orpeske [-11; - 4].

He 3a0yobme nepenecmu ece omeemosi 8 O1aHK omgemog N 1. |

1 .
a) Pemvite ypaBaenne 4sin Sx=3 cos(x - E) .

Yactsp 2

Hna 3anucu pewenuii u omeemoe na 3aoanua CI-C6 ucnonwv3yiime 01aHK
omeemog Ne 2. 3anumiume cHauana Homep 6vinoaHAemoz0 3a0anus (Cl, C2 u
m. 0.), a 3amem noiHoe 0GOCHOBAHHOE peuleHle U OmBemn.

2

. . 9n
6) Haiinute Bce KOPHHU 3TOrO ypaBHEHHs, NPHHAIEKALIHE OTPE3KY BRI L
B npasunbsHOH TpeyronbHol npusme ABCABC; CTOPOHBI OCHOBaHMs PaBHbI 1,

OokoBele pEOpa paBHBl 2, Touka D — cepeanna pebpa CC,. Halaure yron

Mexay miockoctamu ABC w ADB, .

Pewnre cucremy HepaBeHCTB
52 42.57 <5,
log,,0,25>log,32x—1.

Han TpeyronapHuk co ctopoHamu 115, 115 u 184. BHyTpu Hero pacroio;KeHsl JBe
paBHBIE KacalolMecs OKPYXKHOCTH, Kax/aas W3 KOTOPBIX KacaeTcsi ABYX CTOPOH
TpeyrosibHuKa. Hafiaute paarycsl OKpY»KHOCTEH.

Haiinure Bce 3HaY€HHA g, MPH KAKIOM U3 KOTOPBIX ypaBHEHHE
S
alx—4|=——
| I x+1

Ha POMeXyTKe [0; +00) MMeeT POBHO Ba KOPHS.

Motok BepEBKH pexyT 0e3 ocTaTrka Ha KyCKHM IJIMHOW He meHblie 115 cMm, HO He
Gonbuie 120 cm (Ha30BEM TaKUe KyCKH CTaHAAPTHBIMHU).

a) HexoTopelii MOTOK Bep€BKM paspesanu Ha 23 CTaHAApTHBIX KyCKa, Cpead
KOTOPbIX €CTh KYCKM pa3HoM IMHbl. Ha kakoe HauOoJbliee YHCIO ONMHAKOBBIX
CTaHAAPTHBIX KYCKOB MOXHO OBITO OBl pa3pe3aTh TOT )Ke MOTOK BEpEBKH?

0) Haiinute Takoe HauMeHbllee 4MclO /, 4YTO JOOOH MOTOK BEpEBKH, IITHHA
KOTOporo Gosbiie / cM, MOXXHO pa3pe3aTh Ha CTaHJapTHBIE KYCKH.
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