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Enunbiii rocynapcrBensblii 3k3amed no MATEMATUKE

Bapuant Ne 301

I/IHCprKlIHﬂ 10 BBINNOJIHCHHU IO paﬁOTbl

Ha BrImosiHeHHe 3K3aMEHAMOHHOM paboTHl MO MareMaTHKe xaercs 4 vaca
(240 muH). PaboTta coCTOUT U3 ABYX YacTeld U colepuT 18 3amanuii.

Yacte 1 comepxur 12 3amanmii ¢ kparkum orBeroM (B1-B12) 6asoBoro
YpOBHS TIO Marepuaily Kypca MaTeMaTHKH. 3aJaHusl dYacTH | cuuTaroTcs
BBITMIOJIHEHHBIMH, €CJIM 3K3aMEHYEeMBbIil Jal BEPHBI OTBET B BHJE LIEJOr0 YMCIIa
WM KOHEYHOH NECATHYHON APOOH.

Yacts 2 comepxut 6 6onee cnoxubx 3ananuii (C1-C6) mo martepuany Kypca
MateMaTuKy. [Ipu UX BEITOJTHEHNH HAJI0 3aIIMCATh TIOJIHOE PEIICHNE U OTBET.

CoBetyeM Uil 5KOHOMHUM BpeMEHH IPOIYCKaTh 3aJjaHKe, KOTOpPOe He ylaeTcs
BBINOJIHUTH CPa3y, U NEPEXOAUTH K cieayronieMy. K BBIIOIHEHUIO MPOMYLIEHHbBIX
3aJaHUH MOYKHO BEPHYTHCS, €CIIM Y BaC OCTAHETCS BPEMSI.

Kenaem ycnexa!

© 2010 denepanbHas cinyxba o Haxzopy B cdepe oOpazoBanns u Hayku Poccuiickoit denepamun
Komnmposanue He 1omyckaercst

Yacte 1

Omeemom na 3aoanus BI-BI2 oonxcno o0vimb yenoe uucio uinu KoHeuHAA
decamuunan opoos. Omeem cnedyem 3anucamy é 01anHK omeemoe N 1 cnpasa
OMm HOMEPA GbINOIHAEMO20 3A0AHUA, HAYUHAA C nepeoil Knemouku. Kascoyio
yugpy, 3HaK MUHYC U 3anAmyl0 Ruwume 6 OMmOeIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
RUCamy He HYHCHO.

B mauke 250 mucroB Oymarm dopmata A4. 3a Hememo B oHce PaCXOXyeTcs

600 mucroB. Kakoe HamMeHbIIee KOIWYECTBO Madek OyMarn HY>KHO KyIHThH B
oduc Ha 9 Henens?

Ha pucyHke >XMpHBIMM TOYKaMM IOKa3aHa II€Ha I[MHKA HA MOMEHT 3aKpbITHs
OMpKEeBBIX TOProB BO Bce paboume aum ¢ 5 mo 18 despams 2008 roma. Ilo
TOPU30HTAII YKA3bIBAOTCS YUCIIA MECALA, 110 BEPTUKAIU — LI€HA TOHHBI LIUHKA B
pomnapax CIIA. JIng HarasIHOCTH JKHPHBIE TOYKM HA PUCYHKE COCAUHEHBI
nuHUeH. OnpenenuTe M0 PUCYHKY Pa3HOCTh MEXTy HanOoubIIeil 1 HanMeHbIIeH
[ICHOW ITMHKAa Ha MOMEHT 3aKpBITHSA TOPTOB B yKa3aHHBIM Hepuox (B Jomimapax
CIIA 3a ToHHY).
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B tpeyronsauke ABC yron C pasen 90°, sin A :%, AC =15 . Haiigure AB.

Jdns  crpoWTenscTBa Tapaka MOXKHO HCIIONB30BaTh OJWH W3 JBYX THIIOB
(¢yHIamMeHTa: OCTOHHBIM WM NeHOONouHbIA. [l QyHIaMeHTa W3 MEHOOJOKOB
HeoOxoauMo 2 KybomMeTpa MeHOOJOKOB M 3 Melika IeMeHTa. J[ns OeToHHOro
¢yHmameHTa HeoOXoMMMO 2 TOHHBEI mieOHA n 20 MemkoB memeHTa. KybGomerp
MEeHOOJIOKOB cToUT 2250 pyOneit, mebdenp ctout 560 pyOiei 3a TOHHY, a MEIIOK
nementa crout 200 pyoneir. Ckoibko pyOiiel mpuaeTcs 3aIIaTUTh 32 MaTepHal,
€CITH BBIOpATh CaMbIi ICIIEBHIH BapHaHT?

Haifmure minomanp TpeyroibHHUKA, H300paKeH-
HOTO Ha KJIETYaToOi Oymare ¢ pa3MepoM KIETKH 1lcMm

lcm x 1em (cMm. pucyHOok). OTBEeT maiiTe B
KBaJpaTHBIX CAaHTHMETpax.

. !
Haiizure 3HaueHue BoIpaxeHns 25°%5 .

© 2010 denepanbHas cinyxba o Haxzopy B cepe oOpazoBanns u Hayku Poccuiickoit denepanun
Komnuposanue He 1omyckaercst

Ha pucynke uzobpaxkenbl rpapuk GyHKIMH y = f(X) W KacaTelbHas K JTOMY
rpaduKy, mpoBeleHHas B Touke c abcumccoit x,. Haiinure 3HaueHme mpous-
BOAHOM (QyHKIMHU f(X) B TOYKE X,.
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[unmuuap ¥ KOHyC MMEIoT o0luee OCHOBaHHE M OOILYIO
BBICOTY. Bprumcnure o0beM WWIMHApa, e€cad 00beM

KOHyca paBeH 78.

Jis oTHOTO W3 MPEennpHUATHH-MOHOIOIMCTOB 3aBHCHMOCTh O0BbeMa cIipoca Ha
NPONYKIHUIO ¢ (SAWHMII B MECSII) OT ee IIeHbl p (ThIC. py0.) 3amaercs GopMyJIoii:
q=120—-10p . Onpenennte MaKCUMaIBHBINA YPOBEHD IIEHBI p (B THIC. pyO.), IpH
KOTOPOM 3Hau€HHE BBIPYUKH MPEANPUATHS 3a MECSI ¥ =¢ - p COCTABUT HE MEHEe
350 TeIC. PYO.



EnvHbIn rocynapcTBeHHbIN 3k3ameH, 2010 T. MATEMATWKA, 11 knacc. 301-3/3

Haifure Touky MurIMyMa GyHKIHE y= (x +20)e 2" .

MoTopHas JIoJKa TpOIUIa NPOTHUB Te4eHUs peku 60 KM M BEpHyJach B IMyHKT
OTIpABIICHHs, 3aTPAaTHB Ha OOpaTHBIM ImyTh Ha 4 dYaca MeEHbBIIE, YeM Ha IIyTh
MPOTHB TeueHus. Haiimiure cCKopoCTh JIOKK B HETIOJABIDKHOM BOJIE, €CITH CKOPOCTh
TeueHHs paBHA 2 KM/d. OTBeT maifte B KM/4.

Yactp 2

Jlna 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime oOnamnx
omeemos Ne 2. 3anumume cHauana Homep 6bINOTHAEMO20 3A0AHUS, A4 3AMEM
noHoe 060CHO8AHHOE Peulenue U Omeem.

Pemure cucremy ypaBHeHUI

121605% 2 - 11905% 4=,

774 _sinx=0.

B npsmoyromsaoM mapamtenenunene ABCDA B,C\D, u3BectHbl pebpa: AB=8,
AD=6, CC,=7. Halinute yron mexay miockoctsimu CD,\ B, u AD,B,.

Pemnre HepaBeHCTBO
logy(2 —x) —log;5(2—x)
logs x —log,s x

<log,s9.

B okpyxHocTH, paguyc KOTOpoil paBeH 5, mpoBeneHa xopaa AB=8. Touka C
JeKUT Ha xopae AB tak, uro AC:BC =1:2. Hailnute paguyc OKpY>KHOCTH,
Kacarollelcs JTaHHON OKPYKHOCTH U Kacaroleiicst xopasl 4B B Touke C.

Haiigute Bce 3Ha4YeHHs a, NPH KaXKIOM U3 KOTOPBIX JI0Oas mpsiMasi,
MEPICHINKYJSIPHAsT OCH OpIWHAT, MMECT HEYETHOE YHCIO OOIIMX TOYEK C
rpadukom pyakuun f(x)=2a-3)x—(x+3)|x—a].

Haiigute Bce TPOWKM HATypalbHBIX Yucenl Kk, m W 1, YAOBICTBOPSIOIINE
ypaBHeHUO 5-k!=m! —n! (=1 2!1=1-2=2; n!=1-2-...-n).

© 2010 denepanbHas cinyxba o Haxzopy B cepe oOpazoBanns u Hayku Poccuiickoit denepanun
Komnuposanue He 1omyckaercst
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Enunbiii rocynapcrBensblii 3k3amed no MATEMATUKE

Bapuant Ne 302

I/IHCprKlIHﬂ 10 BBINNOJIHCHHU IO paﬁOTbl

Ha BrImosiHeHHe 3K3aMEHAMOHHOM paboTHl MO MareMaTHKe xaercs 4 vaca
(240 muH). PaboTta coCTOUT U3 ABYX YacTeld U colepuT 18 3amanuii.

Yacte 1 comepxur 12 3amanmii ¢ kparkum orBeroM (B1-B12) 6asoBoro
YpOBHS TIO Marepuaily Kypca MaTeMaTHKH. 3aJaHusl dYacTH | cuuTaroTcs
BBITMIOJIHEHHBIMH, €CJIM 3K3aMEHYEeMBbIil Jal BEPHBI OTBET B BHJE LIEJOr0 YMCIIa
WM KOHEYHOH NECATHYHON APOOH.

Yacts 2 comepxut 6 6onee cnoxubx 3ananuii (C1-C6) mo martepuany Kypca
MateMaTuKy. [Ipu UX BEITOJTHEHNH HAJI0 3aIIMCATh TIOJIHOE PEIICHNE U OTBET.

CoBetyeM Uil 5KOHOMHUM BpeMEHH IPOIYCKaTh 3aJjaHKe, KOTOpPOe He ylaeTcs
BBINOJIHUTH CPa3y, U NEPEXOAUTH K cieayronieMy. K BBIIOIHEHUIO MPOMYLIEHHbBIX
3aJaHUH MOYKHO BEPHYTHCS, €CIIM Y BaC OCTAHETCS BPEMSI.

Kenaem ycnexa!

© 2010 denepanbHas cinyxba o Haxzopy B cdepe oOpazoBanns u Hayku Poccuiickoit denepamun
Komnmposanue He 1omyckaercst

Yacte 1

Omeemom na 3aoanus BI-BI2 oonxcno o0vimb yenoe uucio uinu KoHeuHAA
decamuunan opoos. Omeem cnedyem 3anucamy é 01anHK omeemoe N 1 cnpasa
OMm HOMEPA GbINOIHAEMO20 3A0AHUA, HAYUHAA C nepeoil Knemouku. Kascoyio
yugpy, 3HaK MUHYC U 3anAmyl0 Ruwume 6 OMmOeIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
RUCamy He HYHCHO.

B mauke 250 mucroB Oymarm dopmata A4. 3a Hememo B oHce PaCXOXyeTcs

1800 muctoB. Kakoe HamMeHbIIee KOJIMYECTBO MadeK OyMarn Hy)KHO KyIIHUTH B
oduc Ha 7 HEnens?

Ha PUCYHKEC XHUPHBIMU TOYKAMH IIOKa3aHa HCHA IIMHKA HAa MOMCHT 3aKpbITUA

OMpPKEeBBIX TOProB BO Bce paboume aum ¢ 5 mo 18 despams 2008 roma. Ilo
TOPHU3O0HTAJIM YKa3bIBAKOTCS YHCJIa MECALA, [0 BCPTUKAIN — LICHA TOHHBI ITUHKA B
jpomiapax CIHA. JIng HarIsgHOCTH XHUPHBbIE TOYKA Ha PUCYHKE COEIUHEHBI
nuHUed. Ompenenute MO PHCYHKY HAWMEHBIIYIO IIGHy IIMHKA HAa MOMEHT
3aKpBITUS TOPTOB B nepuon ¢ 6 mo 15 despans (B gomnapax CIIIA 3a ToHHY).
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B tpeyronsauke ABC yron C pasen 90°, sin 4 :%, AC =+/15 . Haitaure AB.

Jns  crpowWTenscTBa Tapaka MOXKHO HCIIONB30BAaTh OAWH W3 JBYX THIIOB
¢yHmameHTa: OeTOHHBIH WM neHoONouHBIH. [ dyHmamenta m3 meHOOIOKOB
HeoOxoanmo 6 KyOoMeTpoB NeHOOJIO0KOB M 4 Memka memeHTa. J{imst 6eToHHOTrO
¢ynmamenta HeoOxomuMo 5 ToHH mebHA M 50 memxkoB memenra. KybGomerp
nero6nokoB crout 2300 py6ueit, mebens ctout 600 pyOieil 3a TOHHY, a MEIIOK
nemeHTa crout 230 pybieit. Ckonpko pyOneil mpuaeTcs 3alIaTUTh 3a MaTepHall,
€CITH BBIOPATh CaMbIii ICIIEBBIH BapHaHT?

Haifmure 1uromags TpeyroibHHMKa, H300pakeHHOTO Ha KIIET4aTod Oymare c
pasmepoM KieTkH 1 cMm X 1 cMm (cM. pucyHOk). OTBeT maliTe B KBaJpaTHBIX
CaHTUMeETpax.

1cMm

. log4 9
Haiinure 3HaueHne BoIpakeHns 16 %47,

© 2010 denepanbHas cinyxba o Haxzopy B cepe oOpazoBanns u Hayku Poccuiickoit denepanun
Komnuposanue He 1omyckaercst

Ha pucynke uzobpaxkenbl rpapuk GyHKIMH y = f(X) W KacaTelbHas K JTOMY
rpaduKy, mpoBeleHHas B Touke c abcumccoit x,. Haiinure 3HaueHme mpous-
BOAHOM (QyHKIMHU f(X) B TOYKE X,.
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Hunueap W KOHYC MMEIOT 0O0Illee OCHOBAHWE M OOIIYIO
BBICOTY. Bbluncnaure o0beM UWIMHOpPA, €CIH 00beM
KOHyca paBeH 39.

Jns omHOTO W3 NPEenUpHUATHI-MOHOIIOJIHMCTOB 3aBHCHMOCTh 0OBEMa cIpoca Ha
NPOAYKIMIO ¢ (SAMHMI] B MeCsIl) OT ee LeHbl p (ThIC. py0.) 3agaeTcst GopMyIIou:
q=120—-10p . Onpenenute MaKCUMAIbHBIA YPOBEHB IICHBI p (B THIC. py0.), IpH
KOTOPOM 3HaU€HHE BBIPYUKH MPEINPHATHS 32 MECSI ¥ =¢ - p COCTABHUT HE MEHEE
350 THIC. pYO.
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B11 | Haiigure Touxy MunuMyMa dyHkmun y= (x +6)e™°.

MoTopHas J0oAKa MPOILTa MPOTHB TEYCHUS peku 135 KM W BepHyJach B IMYHKT
OTIIPABJICHHS, 3aTPATUB Ha OOpPATHHIA MyTh Ha 6 YacOB MEHBIIE, YeM Ha MYTh
MPOTHB TeueHus. HalimuTe cKOpoCTh JIOJKH B HETIOABIIKHOW BOJIE, €CITH CKOPOCTh
TeueHus paBHa 3 kM/4. OTBeT JaiiTe B KM/4.

Yactp 2

/Mna 3anucu pewenuii u omeemosé na zaoanus CI-C6 ucnonv3yiime oOnamx
omeemog Ne 2. 3anuwume cHauana Homep GbINOIHAEMO20 3A0AHUA, A 3AmeEM
noiHoe 060CcHO6aHHOE PeuleHUe U OmEem.

Pemute cucremy ypaBHeHUI

4COS)C _2 . 2COSX +1:0’

-1 .
777 —sinx=0.

B npamoyronsHom mapamnenenunene ABCDA B,C.D; usBectHsl pebpa: AB=5,
AD=12, CC,=5. Haitnure yron mexny miockoctsasmu CD\B; u AD,B,.

Pemvre HepaBeHCTBO
logy x —logg x

<log.. 9.
log (2 —x) —logs (2 —x) 0%

B okpyxHoctH, paguyc kotopoit paseHn 80, nposeneHa xopaa AB =96. Touka C
JNeXUT Ha xopae AB tak, uto AC:BC=1:3. Haiigure paguyc OKpY>KHOCTH,
Kacarolencs JaHHOW OKPYKHOCTH U Kacaroleiicst xopasl 4B B Touke C.

Haiinute Bce 3HayeHWs a, NPU KAKIOM K3 KOTOPBIX JII0Oas mpsiMast,
MEePIEHIUKYISIPHAS OCH OpJIWHAT, HMEET HEYETHOE YHCIO OOIIMX TOYEK ¢
rpadpukom pyHkmmu f(x) = (Sa+3)x—(x+3)|x—a].

Haiinure Bce TpOWKHM HATypanbHBIX 4YUCEN k, m W 1, YIOBICTBOPSIOLIHME
ypaBHeHHIO 4-k!=m! —n! (l!=1; 2!=1.2=2; n!=1-2-...-n).

© 2010 denepanbHas cayxba 1o Han30py B cepe obpasoBanus 1 Haykn Poccuiickoit denepaunn
Kornpopanye He 1omycKkaercst
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Enunbiii rocynapcrBensblii 3k3amed no MATEMATUKE

Bapuant Ne 303

I/IHCprKlIHﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Ha BrImosiHeHHe 3K3aMEHAMOHHOM paboTHl MO MareMaTHKe xaercs 4 vaca
(240 muH). PaboTta coCTOUT U3 ABYX YacTeld U colepuT 18 3amanuii.

Yacte 1 comepxur 12 3amanmii ¢ kparkum orBeroM (B1-B12) 6asoBoro
YpOBHS TIO Marepuaily Kypca MaTeMaTHKH. 3aJaHusl dYacTH | cuuTaroTcs
BBITMIOJIHEHHBIMH, €CJIM 3K3aMEHYEeMBbIil Jal BEPHBI OTBET B BHJE LIEJOr0 YMCIIa
WM KOHEYHOH NECATHYHON APOOH.

Yacts 2 comepxut 6 6onee cnoxubx 3ananuii (C1-C6) mo martepuany Kypca
MateMaTuKy. [Ipu UX BEITOJTHEHNH HAJI0 3aIIMCATh TIOJIHOE PEIICHNE U OTBET.

CoBetyeM Uil 5KOHOMHUM BpeMEHH IPOIYCKaTh 3aJjaHKe, KOTOpPOe He ylaeTcs
BBINOJIHUTH CPa3y, U NEPEXOAUTH K cieayronieMy. K BBIIOIHEHUIO MPOMYLIEHHbBIX
3aJaHUH MOYKHO BEPHYTHCS, €CIIM Y BaC OCTAHETCS BPEMSI.

Kenaem ycnexa!

© 2010 denepanbHas cinyxba o Haxzopy B cdepe oOpazoBanns u Hayku Poccuiickoit denepamun
Komnmposanue He 1omyckaercst

Yacte 1

Omeemom na 3aoanus BI-BI2 oonxcno o0vimb yenoe uucio uinu KoHeuHAA
decamuunan opoos. Omeem cnedyem 3anucamy é 01anHK omeemoe N 1 cnpasa
OMm HOMEPA GbINOIHAEMO20 3A0AHUA, HAYUHAA C nepeoil Knemouku. Kascoyio
yugpy, 3HaK MUHYC U 3anAmyl0 Ruwume 6 OMmOeIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
RUCamy He HYHCHO.

B mauxe 250 mucroB Oymarn ¢opmara A4. 3a Hememo B oduce pacxomyercs
1400 muctoB. Kakoe HamMeHbIIee KOIMYECTBO MadeK OyMarn Hy)KHO KyIHTH B
oduc Ha 6 Henens?

Ha pucyHke »XUpHBIMH TOYKaMM IIOKa3aHA [IEHA IIMHKA HA MOMEHT 3aKpBITHS
OUpKEeBBIX TOPrOB BO Bce padoune quu ¢ 30 oxTa6ps mo 12 Hos0pa 2007 roxa. Ilo
TOPHU30HTAIIM YKA3bIBAIOTCS YHCJIA MECAIa, 10 BEPTHKAIH — [IeHa TOHHBI IMHKA B
pomnapax CIHOA. JIng HarmasggHOCTH JKHPHBIE TOYKM HA PUCYHKE COCAUHEHBI
nuHUeH. OnpenenuTe MO PUCYHKY Pa3HOCTh MEXIy HauOousblleil 1 HauMeHbIIeH

[IEHOM IIMHKA Ha MOMEHT 3aKpBITHA TOPrOB B yKa3aHHBIN Hepuox (B AomIapax
CIIA 3a ToHHY).

2850

2810
2770 X
2730 A\

\
2690 \

2650
2610

30 31 1 2 5 6 7 8 9 12
oxmAbpb-Hos6ps 2007 2.

Haiinure kopeHb ypaBHeHUs: V2x+5="7.
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B mpeyromsmxe ABC yron C pasem 90°, sin A:%, AC =15 . Haiiure AB. Ha pucynke nzobpaken rpaguk npousBonHoit ¢ynkiuu f . Halinure abcumccy

TOYKH, B KOTOpPOH KacarenmbHass K rpaduky y = f(x) nHapamiensHa HpsMOH
y=2x+7 UM COBNAJAET C HEH.

Jnst  cTpoMTenbcTBa Trapaka MOXKHO HCIIONb30BaTh OJMH M3 JABYX THIIOB
. . — £ (0 Yo
¢dyHnameHnra: OeTOHHBIH WM neHoOyouHbl. st gyHaameHTa M3 IEHOOJIOKOB y—f (x)
HeoOxoaumo 3 kyOomeTrpa meHoONoKoB W 4 Memika nemeHta. s GeToHHOTO
¢bynnamenta Heobxomumo 3 TOHHBI mieOHS U 30 MemkoB nemeHrta. Kybomerp 1 N\
neHo0sokoB ctouT 2400 pyoseit, mebenp ctout 720 pyOsei 3a TOHHY, a MEIIOK \
nemenTa crout 200 py6uei. Ckoibko pyOuiel puaeTcs 3aiuaTuTh 3a MaTepual, 0 )x
ecIM BBIOpaTh caMbli IeIeBbIii BapHaHT? 1
Haiinute miomans TpeyroibHHKa, H300paXEHHOTO Ha KJeTdyaroil Oymare c
pasmepom kieTkun 1cMm x 1 cM (cMm. pucyHok). OTBeT maliTe B KBaJpaTHBIX
CaHTHMETpax.
[unuHEAp ¥ KOHYC UMEIOT o0Inee OCHOBaHHE M OOIIYIO
1cum BBICOTY. Bpluncnure o0beM UHMIMHIpA, ecid 00beM
L KOHYyca paBeH 33.
UL
RNA
N
loas s Jnst opHOTO M3 HPENpHATHH-MOHOIOINCTOB 3aBHCHMOCTBE 00BEMa clpoca Ha
HaiiguTe 3Ha4eHnE BRIpOKEHUs 64 54,

MIPOAYKIHMIO ¢ (SJUHHIl B MECSI) OT ee LEeHbl p (ThIC. py0.) 3amaercs GOpMyIIoii:
q=120-10p . Onpenenure MaKCHMAaIBHBII yPOBEHb IIEHB! p (B THIC. py0.), IpH

KOTOPOM 3HAYCHHUE BBIPYYKHU NPEANPUATHSA 34 MECALl ¥ =¢ - p COCTAaBUT HE MCHEC
350 TeIC. pYO.

© 2010 denepanbHas cinyxba o Haxzopy B cepe oOpazoBanns u Hayku Poccuiickoit denepanun
Komnuposanue He 1omyckaercst
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Haifure Touky MakcumyMa pyrkimn y= (12— x)e™ 2.

MoTopHas JIoJKa MpoIUIa NPOTUB TEYCHHUs peku 99 KM M BEpHyJach B IMYHKT
OTIIPABJICHHS, 3aTpaTHB Ha OOpaTHBIA MyTh HAa 2 Yaca MEHbBINE, YeM Ha MyTh
MPOTHUB TeueHHs. HaiimuTe cCKOpOCTh JIOJKK B HEMOABMKHOW BOJIE, €CITH CKOPOCTh
TeueHus paBHa | kM/4. OTBeT gaiiTe B KM/4.

Yactp 2

Jna 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwv3yiime 6aaHK
omgemos Ne 2. 3anuwume cHauana Homep 6bINOTHAEMO20 3A0AHUA, A 3AMEM
nOJIHOE 000CHO6AHHOE PeuleHe U OMEem.

Pemmre cucremy ypaBHeHUM

36008)6 _2 . 6COSX+1:0’

4775 4 sinx=0.

B npsmoyromsaoM mapamtenenunene ABCDA B,C\D, u3BectHbl pebpa: AB=S5,
AD=12, CC,=7. Haiimure yron mexnay miockoctamu CD\Bju AD,B,.

Pemte HepaBeHCTBO
log,s x —logys x

<10g,025.
10235(2 — x) — log (2 — x) Bao

B okpyxxHocTH, paguyc kotopoit paBeH 10, npoBeneHa xopaa 4B =12. Touka C
nexuT Ha xopue AB tak, utro AC:BC =1:3. Haligutre pamnyc OKpY>KHOCTH,
Kacarollelcs: TaHHON OKPYHOCTH U Kacaroleiicst xopasl 4B B Touke C.

Haiinute Bce 3Ha4YeHWs a, NPH KAKIOM U3 KOTOPHIX JIOOas mpsiMasi,
MEepIeHIUKYISIPHAS OCH OpJIMHAT, HMEET HEYETHOE YHCIIO OOIIMX TOYEK C
rpadpukom pynkun f(x)= Ba+2)x—(x—-1)|x—a].

Haiigute Bce TPOWKM HATypalbHBIX Yucenl Kk, m W N, YAOBICTBOPSIOIINEC
ypaBHeHUO 2-k!=m! -2-n! (=1 2!=1-2=2; n!=1-2-...-n).

© 2010 denepanbHas cinyxba o Haxzopy B cepe oOpazoBanns u Hayku Poccuiickoit denepanun
Komnuposanue He 1omyckaercst
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Enunbiii rocynapcrBensblii 3k3amed no MATEMATUKE

Bapuant Ne 304

I/IHCprKlIHﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Ha BrImosiHeHHe 3K3aMEHAMOHHOM paboTHl MO MareMaTHKe xaercs 4 vaca
(240 muH). PaboTta coCTOUT U3 ABYX YacTeld U colepuT 18 3amanuii.

Yacte 1 comepxur 12 3amanmii ¢ kparkum orBeroM (B1-B12) 6asoBoro
YpOBHS TIO Marepuaily Kypca MaTeMaTHKH. 3aJaHusl dYacTH | cuuTaroTcs
BBITMIOJIHEHHBIMH, €CJIM 3K3aMEHYEeMBbIil Jal BEPHBI OTBET B BHJE LIEJOr0 YMCIIa
WM KOHEYHOH NECATHYHON APOOH.

Yacts 2 comepxut 6 6onee cnoxubx 3ananuii (C1-C6) mo martepuany Kypca
MateMaTuKy. [Ipu UX BEITOJTHEHNH HAJI0 3aIIMCATh TIOJIHOE PEIICHNE U OTBET.

CoBetyeM Uil 5KOHOMHUM BpeMEHH IPOIYCKaTh 3aJjaHKe, KOTOpPOe He ylaeTcs
BBINOJIHUTH CPa3y, U NEPEXOAUTH K cieayronieMy. K BBIIOIHEHUIO MPOMYLIEHHbBIX
3aJaHUH MOYKHO BEPHYTHCS, €CIIM Y BaC OCTAHETCS BPEMSI.

Kenaem ycnexa!

© 2010 denepanbHas cinyxba o Haxzopy B cdepe oOpazoBanns u Hayku Poccuiickoit denepamun
Komnmposanue He 1omyckaercst

Yacte 1

Omeemom na 3aoanus BI-BI2 oonxcno o0vimb yenoe uucio uinu KoHeuHAA
decamuunan opoos. Omeem cnedyem 3anucamy é 01anHK omeemoe N 1 cnpasa
OMm HOMEPA GbINOIHAEMO20 3A0AHUA, HAYUHAA C nepeoil Knemouku. Kascoyio
yugpy, 3HaK MUHYC U 3anAmyl0 Ruwume 6 OMmOeIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
RUCamy He HYHCHO.

CTouMOCTh MPOE3IHOro OuieTa Ha Mecsl coctapisier 530 pyoneil. A CTOUMOCTb

Owitera Ha OqHY Hoe3AKy 19 pyOneii. AHs Kynuia Mpoe3IHON U caerana 3a Mecsil
40 noe3nok. Ha ckonbko pyOiei Oobliie oHa Obl IOTpATHIIA, €CJIM ObI TIOKyIaia
OuJIeTHl Ha OJIHY MOC3IKY?

Ha PUCYHKE XHUPHBIMHU TOYKAMHM IIOKa3aHa IC€HA IIMHKAa HAa MOMCHT 3aKpbITUA

OMpPIKEBBIX TOPTOB BO Bce padboune mHu ¢ 30 okTs10ps mo 12 Hos0ps 2007 roxa. Ilo
TOPU30HTAIIN YKa3bIBAIOTCS YHCIIAa MECSIA, 110 BEPTUKAIN — II€HA TOHHBI IINHKA B
nomtapax CIIA. JIng HarmsgHOCTH JKMPHBIE TOYKM Ha PUCYHKE COEIUHEHBI
nuHued. OrmpenenwuTe MO PHCYHKY HAaWMEHBINYIO IIGHy IMHKA Ha MOMEHT
3aKkpeITHA TOproB B mepuod ¢ 30 oktsa6ps mo 7 HosOps (B mommapax CIIIA
3a TOHHY).

2850
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2770 \ ' N
2730 1\

\
2690 \
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30 31 1 2 5 6 7 8 9 12
0KmMAabpb-1osbps 2007 .

Haiinure kopeHb ypaBHeHUSI V6 —Xx =5.
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B tpeyromsauke ABC yron C pasen 90°, sin 4 :%, AC =+/15 . Haitaure AB.

[Ipu CTPOHUTENBCTBE CETBCKOTO JOMa MOYKHO HCIOJB30BAaTh OAWH M3 IBYX THIIOB
(¢yHIaMeHTa: KaMeHHBIH WM OeToHHBIA. J[sI KkaMeHHOro (QyHmaMeHTa
Heo0XoauMo 12 TOHH MPHPOJHOTO KaMHsS U 14 MemkoB nieMeHTa. ji1 66TOHHOTO
(dyHmameHTa HeoOXoauMo 9 TOHH meOHS W 64 MeIIKOB IeMeHTa. TOHHA KaMHs
ctout 1550 pyOneii, mebenp croutr 700 pyOiei 3a TOHHY, a MEIIOK IIEMEHTa
ctout 250 pyOmeii. Ckonbko pyOJied MpHAeTCs 3alulaTHTh 3a MaTepHan s
(byHIamMeHTa, eciii BEIOpaTh CaMblil JCIIEBbI BapUaHT?

Haifmure r1uromags TpeyroibHHWKA, H300pak€HHOTO Ha KIIETYaToH Oymare c
pasmepoM KieTkH 1 cMm X 1 cMm (cM. pucyHOk). OTBeT maliTe B KBaJpaTHBIX
CaHTUMeETpax.

1cm

. logg 3
Haiinute 3HaueHue BhIpaskeHus 64 %87

© 2010 denepanbHas cinyxba o Haxzopy B cepe oOpazoBanns u Hayku Poccuiickoit denepanun
Komnuposanue He 1omyckaercst

Ha pucynke nzobpaken rpaguk npousBonHoit ¢ynkiuu f . Halinure abcumccy
TOYKH, B KOTOpPOH KacarenmbHass K rpaduky y = f(x) nHapamiensHa HpsMOH
y =—X+2 WU COBIAJACT C HEN.

]_[I/IJ'II/IH,Hp 1 KOHYC UMCIOT o011ee OCHOBaHUE U 06H.lle
BBICOTY. Breruncnure o0bmeM KOHYCa, ¢€ClIn 00BeM

LIMJIMHIpa paBeH 69.

Jis 0THOTO W3 MPEeNNpUSTHI-MOHOTIOIMCTOB 3aBHCUMOCTh 00beMa cIpoca Ha
MIPOAYKIHMIO ¢ (SOUHUI B MECSAI) OT €€ LEeHbl p (ThIC. py0.) 3amaercs HOpMyII0ii:
q=120-10p . Onpenenure MaKCHMAIBHBII yPOBEHb IEHB! p (B THIC. py0.), IpH
KOTOPOM 3Hau€HUE BBIPYUKH MPEATIPUSTHUS 32 MECSL ' =¢ - p COCTaBUT HE MEHee
350 TeIC. pYO.



B11
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Haifure Touky MurnMyMa GyHKmmn y= (7 —x)e’ ~.

OT npucranu A K OpUCTaHU B, pacCTOSHUE MEXAY KOTOpbIMU paBHO 240 kM,
OTHPABIJICS C IOCTOSHHOW CKOPOCTBIO MEPBHI TEIUIOXO[, a 4epe3 1 yac mocie
9TOTO CJIEAOM 3a HUM CO CKOPOCTBIO Ha | KM/4 OOJNBIIEH OTHpPABHICS BTOPOM.
Haiinure ckopocTh IepBOTo TEIIOX0/1a, €CIIH B MYHKT B 00a Termioxona mpuObLTH
onHoBpeMeHHO. OTBET JaiTe B KM/H.

Yacts 2

/Jna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonwv3yiime Oaauk
omeemog Ne 2. 3anuwiume cHauana HOMep GbINONHAEMOZ0 3A0AHUA, 4 3AHEM
nOJIHOE 0DOCHOBAHHOE peuteHue U Omeem.

Pemmre cucremy ypaBHeHU#H
16" —2-4'% +1=0,

6% cosx —1=0.

B npsamoyronsHoM napamienenunene ABCDA B,C\D, u3sBectHbl pedpa: AB=8,
AD=6, CC,= 6. Haligure yron mexxay miockoctaMu CD, By u ADB, .

Pemvre HepaBeHCTBO
log, (2 —x)—log;,(2 —x)
log;4x —logygx

<log,49.

B okpyxHOCTH, paanyc KOTOpo# paBeH 15, npoBeaeHa xopaa AB =24. Touka C
JIeXUT Ha xopae AB tak, uro AC:BC =1:2. Haiinute paguyc OKpYy>KHOCTH,
Kacarolencs JaHHOW OKPYKHOCTH U Kacaroreicst xopasl 4B B Touke C.

Haiigute BCce 3HaYeHHs «, MPU KaXIOM U3 KOTOPBIX CYIIECTBYET TMpsMasi,
MEePIEHIUKYISIPHAS OCH OPJMHAT W HMMEIOIIAsl YETHOE YHCIO OOIIMX TOYEK
¢ rpadukom pyHkuuu f(x)= (Sa+1)x—(x—-2)|x—al.

Haiimute Bce TPOWKM HATypaJbHBIX ducen k, m W 71, YIOBICTBOPSIOLIHE
ypaBHeHuto k!=3-m!+6-n! (11=1; 2!1=1-2=2; nl=1-2-...-n).

© 2010 denepanbHas cinyxba 1o Haxzopy B cepe oOpazoBanus u Hayku Poccuiickoit denepanyn
Kornpopanye He 1omycKkaercst
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Enunblii rocynapcrennslii 3x3amed no MATEMATHKE

Bapuant Ne 305

I/IHCprKlIHﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Ha BrImonHeHne 3K3aMeHAMOHHOM paboTHl MO MareMaThke aaercs 4 daca
(240 muH). PaboTa cocToUT U3 ABYX YacTel u coepxut 18 3amanuii.

Yacte 1 comepxur 12 3amanmii ¢ kxparkum orBeroMm (B1-B12) 6asosoro
YpOBHS MO Marepualy Kypca MaTeMaTHKH. 3aJaHuss 4acThd | cuurarorcs
BBHIMOJIHEHHBIMH, €CJIM 3K3aMEHYEeMBbIil Jal BEpHBI OTBET B BHJE LIEJOr0 YMCIia
WM KOHEYHOH AECATHYHON APOOH.

Yacts 2 comepxut 6 6osee cnoxubix 3amanuii (C1-C6) mo maTepuany Kypca
MareMaTuKy. [Ipy UX BEITOJTHEHNH HAJI0 3aIIHCaTh TIOJIHOE PEIICHNE U OTBET.

CoBeTyeM Uil 5KOHOMUHM BpEMEHH MPOIYCKaTh 3aJjaHKe, KOTOPOe He ynaeTcs
BBINOJIHUTE CPa3y, U MEPEXOAUTH K cieayrouieMy. K BHIIOIHEHUIO POMYLIIEHHbBIX
3aJaHUH MOYKHO BEPHYTHCS, €CIIM Yy BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

© 2010 denepanbHas cinyxba o Haxzopy B cdepe oOpazoBanns u Hayku Poccuiickoit denepamun
Kornmposanue He Jomyckaercst

Yacts 1

Omeemom na 3a0anus BI-BI2 oonscno ovimb uyenoe 4wucio uiu KoHeuHaAs
decamuunasn opodos. Omeem ciedyem 3anucamoy 6 61anHK omeemos Ne 1 cnpasa
om HOMepA 8bINONHAEMO20 3A0aHUA, HAUUHAA ¢ hepeoil Knemouku. Kasrcoyio
yudpy, 3HAK MUHYC U 3ANAMYI0 RUWUmMe 6 OMOeIbHOU Kilemouke 6
coomeemcmeun ¢ npueedeHHvlmu 6 oramnke oopasuamu. Eounuyvl uzmepenuii
nucamo He HYIHCHO.

B mauke 250 mucroB Oymaru ¢opmata A4. 3a Hememo B opuce pacXomyercs

600 nucroB. Kakoe HauMmeHblliee KOJMMYECTBO Mavyek OyMard HYXHO KYIHTh B
oduc Ha 9 Henenp?

Ha PUCYHKE KUPHBIMU TOYKaMM IIOKasaHa [E€Ha HNWHKAa Ha MOMCHT 3aKpPbITUA

OUp>KeBBIX TOProB BO Bce pabouue aHu ¢ 5 mo 18 despans 2008 roma. Ilo
TOPU30HTANIM yKa3bIBAIOTCS YHCJIA MECAIA, TI0 BEPTHKAIHN — IHa TOHHBI [IMHKA B
jqomnapax CIHA. JIng HarmasiIHOCTH SKHPHBIE TOYKM HA PUCYHKE COEAUHEHBI
nuHueil. Ompenenure MO PUCYHKY HAUMEHBIIYIO IIEHY LUHKA HAa MOMEHT
3aKpBITUS TOPTOB B nieproz ¢ 6 mmo 15 despans (B goutapax CILA 3a ToHHY).

2430
2410 /

2390
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2350 \
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5 6 7 8 11 12 13 14 15 18
geapanv 2008 a.

HaiiguTte kopeHb ypaBHeHuUst v2x+5="7.
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B mpeyromsmxe ABC yron C pasem 90°, sin A:%, AC =15 . Haiiure AB. Ha pucynke nzobpaken rpaguk npousBonHoit ¢ynkiuu f . Halinure abcumccy

TOYKH, B KOTOpOH KacarenbHas K Tpaduky y = f(x) mapaienbHa NpsSMOI
y=—Xx+2 WK COBNAJACT C HEMl.

st CTpoOMTENbCTBA TrapaXka MOXKHO HCIIONb30BaTh OJMH M3 JBYX THIIOB
(¢yHmamMeHTa: OCTOHHBIM WM TeHOONOUHBIA. [l QyHIamMeHTa W3 TEHOOJIOKOB
HeoOxoauMo 2 KybomeTpa MeHOONOKOB M 3 Melika IemeHTta. J[ns GeToHHOro
¢dbynmamenta HeoOxomuMo 2 TOHHBI meOHS ¥ 20 MenikoB meMeHTa. Kybomerp

1 /
neHo0I0koB crout 2250 py6ieit, mebeHs ctout 560 pyGieit 3a TOHHY, a MEIIOK 0 / \\ /
nementa crout 200 pyoneir. Ckonbko pyOieli mpuaeTcs 3araTuTh 32 MaTepHual, W < 7 ‘
€CITH BEIOPATh CaMbIi JICIIEBHII BApHAHT? 1

Haifmure rturomags TpeyroipHHKa, W300pakeHHOTO Ha KIIETYaTOH Oymare c
pasmepom kietkun 1 cM x 1 cm (cM. pucyHok). OTBer paiite B KBagpaTHBIX
CaHTHMeETpax.
1 Huwmueap U KOHYC MMEIOT o0Ilee OCHOBaHUE U OOIIYIO
BBICOTY. Bprumciure 00BeM IIJIMHAPA, €CIH 00BEeM
— KOHyca paBeH 78.
/
—
logs s Jns omHOTO W3 NPEaIpHUSITHI-MOHOIOJIHMCTOB 3aBUCHMOCTh 00OBbEMa CHpoca Ha
Haiinute 3HaueHue BEIpaKeHHs 64 °%4°

NPOAYKIHUIO ¢ (SIUHHII B MECSIT) OT €€ IeHbI p (ThIC. py0.) 3amaercss GopmyIioit:
q=120-10p . Onpenenure MaKCUMaJbHBIN YPOBEHb IIEHbI p (B THIC. pyO.), pH

KOTOPOM 3HAYCHHE BBIPYYKH MPEANPHSTHI 32 MECSII ¥ = ¢ - p COCTABUT HE MEHEE
350 THIC. PYO.

Haifure Touky Makcumyma dyrkimn y= (12— x)e* 2.

© 2010 denepanbHas cinyxba o Haxzopy B cepe oOpazoBanns u Hayku Poccuiickoit denepanun
Konmposanue He gomyckaercst
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Ot npucranu A K IOPUCTaHU B, pacCTOSHHE MEXAYy KOTOpbIMU paBHO 240 kM,
OTHPABIJICS C TIOCTOSIHHOW CKOPOCTBIO MEPBBIM TEIUIOXOJ, a uepe3 1 wac mocie
3TOTO CIIEIOM 3a HHM CO CKOPOCTBIO Ha | KM/4 OoJbIIel OTIpaBHIICS BTOPOH.
Haiinure ckopocTh EpBOTO TEIIOX0/1a, €CIIH B IMyHKT B 00a Temioxo/1a MpuObLTH
onHoBpeMeHHO. OTBET JaiiTe B KM/.

Yacts 2

/Mna 3anucu pewenuii u omeemos na zaoanus CI-C6 ucnonv3yiime oOnramnx
omeemog Ne 2. 3anuwume cHAuana Homep GbINOIHAEMO20 3A0AHUA, A 3AmMeEM
noJiHoe 060CHOGAHHOE peuleHue U OmEem.

Pemute cucremy ypaBHeHUi
36005.)6 _ 2 . 6COSX + 1:0’

4775 4 sinx=0.

B mpsmoyromsaoM mapamtenenunene ABCDA B,C\D, u3BectHbl pebpa: AB=8,
AD=6, CC,= 6. Hailinure yron mexxay miockoctamMu CD\By n AD\B, .

Pemure HepaBeHCTBO
logy(2 —x)—log;5(2—x)
logs x —log,s x

<log,s9.

B okpyxHocTH, pagiyc koTopoit paBeH 80, mpoBenena xopaa AB =96. Touka C
IeXuT Ha xopae AB Tak, uto AC:BC=1:3. Haiigute pagnyc OKpY>KHOCTH,
Kacaroliencs: JaHHON OKPYXKHOCTH U Kacaromeiicst xopasl 4B B Touke C.

Haiigute Bce 3HayeHWs a, NPH KAKIOM U3 KOTOPBIX JIIOOas mpsiMasi,
MEepIEHIUKYISIPHAS OCH OpJIUHAT, HUMEET HEYETHOE YHCIO OOIIMX TOYEK C
rpadukom ¢pyakmun f(x)= Ba+2)x—(x—1)|x—a|.

Haifmure Bce TpOWKM HaTypambHBIX 4YHCeNl k, m W n, YAOBICTBOPSIOIINE
ypaBHeHHIO k!=3-m!+6-n! (I!=1; 2!=1-2=2; n!=1-2-...-n).

© 2010 denepanbHas cinyxba o Haxzopy B cepe oOpazoBanns u Hayku Poccuiickoit denepanun
Konmposanue He gomyckaercst
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Enunblii rocynapcrennslii 3x3amed no MATEMATHKE

Bapuant Ne 306

I/IHCprKlIHﬂ 110 BBINNOJIHCHU IO paﬁoTu

Ha BrImonHeHne 3K3aMeHAMOHHOM paboTHl MO MareMaTuke jaaercs 4 dYaca
(240 muH). PaboTa cocToUT U3 ABYX YacTel u coepxut 18 3amanuii.

Yacte 1 comepxur 12 3amanmii ¢ kxparkum orBeroMm (B1-B12) 6a3osoro
YpOBHS MO Marepualy Kypca MaTeMaTHKH. 3aJaHuss 4acThd | cuurarorcs
BBHIMOJIHEHHBIMH, €CJIM 3K3aMEHYEeMBbIil Jal BEpHBI OTBET B BHJE LIEJOr0 YMCIia
WM KOHEYHOH AECATHYHON APOOH.

Yacts 2 comepxut 6 6osee cnoxubix 3amanuii (C1-C6) mo maTepuany Kypca
MareMaTuKy. [Ipy UX BEITOJTHEHNH HAJI0 3aIIHCaTh TIOJIHOE PEIICHNE U OTBET.

CoBeTyeM Uil 5KOHOMUHM BpEMEHH MPOIYCKaTh 3aJjaHKe, KOTOPOe He ynaeTcs
BBINOJIHUTE CPa3y, U MEPEXOAUTH K cieayrouieMy. K BHIIOIHEHUIO POMYLIIEHHbBIX
3aJaHUH MOYKHO BEPHYTHCS, €CIIM Yy BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

© 2010 denepanbHas cinyxba o Haxzopy B cdepe oOpazoBanns u Hayku Poccuiickoit denepamun
Komnupopanue He 1omyckaercst

Yacts 1

Omeemom na 3a0anus BI-BI2 oonscno ovimb uyenoe 4wucio uiu KoHeuHaAs
decamuunasn opodos. Omeem ciedyem 3anucamoy 6 61anHK omeemos Ne 1 cnpasa
om HOMepA 8bINONHAEMO20 3A0aHUA, HAUUHAA ¢ hepeoil Knemouku. Kasrcoyio
yudpy, 3HAK MUHYC U 3ANAMYI0 RUWUmMe 6 OMOeIbHOU Kilemouke 6
coomeemcmeun ¢ npueedeHHvlmu 6 oramnke oopasuamu. Eounuyvl uzmepenuii
nucamo He HYIHCHO.

B mauke 250 mucroB Oymaru ¢opmata A4. 3a Hememo B opuce pacXomyercs

1800 nucToB. Kakoe HamMeHbIee KOJMYECTBO MadeK OyMard HY)KHO KyIHUTh B
o¢uc Ha 7 Henenp?

Ha PUCYHKE KUPHBIMU TOYKaMM IIOKasaHa [E€Ha HNWHKAa Ha MOMCHT 3aKpPbITUA

OUpKEBBIX TOProB BO Bce paboune quU ¢ 30 oxTa6ps mo 12 Hos0pa 2007 roxa. Ilo
TOPU30HTANIM yKa3bIBAIOTCS YHCJIA MECALa, 10 BEPTHKAIHN — [IeHa TOHHBI [IMHKA B
qomnapax CIHA. JIng HarmasqHOCTH >KHPHBIE TOUKHM HA PUCYHKE COEAWHEHBI
nuHuel. OnpenenuTe 0 PUCYHKY pa3sHOCTh MEXIy HanOoJblIeil 1 HauMEeHbIIEH

LIEHOM LMHKAa Ha MOMEHT 3aKpBITHS TOPrOB B YKa3aHHbIH Mepuoj (B IoiuIapax
CIIIA 3a ToHHY).
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oxmabpb-1os6pb 2007 2.

Haiigute kopeHb ypaBHEHUS 6 —x =5.
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B tpeyronsauke ABC yron C pasen 90°, sin A :%, AC =15 . Haiigure AB.

Jdns  crpoWTenscTBa Tapaka MOXKHO HCIIONB30BaTh OJWH W3 JBYX THIIOB
(¢yHIamMeHTa: OCTOHHBIM WM NeHOONouHbIA. [l QyHIaMeHTa W3 MEHOOJOKOB
HeoO0XoauMo 6 KyOOMETpOB MEeHOOJIOKOB M 4 Melika IeMeHTta. J[ins GeToHHOTO
¢ynnamenTa HeoOxomuMo 5 ToHH meOHS M 50 memkoB memenra. KyOGomerp
neHoOsokoB ctouT 2300 py6ueit, mebdenp crout 600 pyOiei 3a TOHHY, a MEIIOK
nemenrta crout 230 pyoneit. Ckoibko pyOiiell mpuaeTcsl 3aIIaTuTh 32 MaTepual,
€CITH BBIOPATh CaMbIi JICIIEBHI BApHAHT?

Haiimure rmuiomags TpeyroibHHKa, W300pakeHHOTO Ha KIIETYaTOH Oymare c
pasmepom kietkn 1 cm x 1 cm (cM. pucyHok). OTBer paiite B KBaJapaTHBIX
CaHTHMeETpax.

1cm

Haiinute 3HaUEHUE BBIPAKEHUS 640883

© 2010 denepanbHas cinyxba o Haxzopy B cepe oOpazoBanns u Hayku Poccuiickoit denepanun
Komnupopanue He 1omycKkaercst

Ha pucyHnke nzoOpaxens! rpaguk (GyHKIMH y = f(X) M KacaTenbHas K 3TOMY
rpaduKy, IOpoBelcHHas B Touke ¢ abcuuccoil x,. Haiinute 3naueHue mpous-

BOJHOW QyHKIMN f(X) B TOUKE X;.

Ay

' \
~y=f(x) J \

/\‘\_/: \

[ T

[ ol z
-1 ® 9

HunuHap W KOHYC MMEIOT o0Illlee OCHOBAHHE M OOIIYIO

BBICOTY. Bprumcnure o0BbeM NUIMHApA, e€clId 00beM
KOHyca paBeH 39.

Jns omHOTO W3 TpennpHUsATHI-MOHOIIOIHMCTOB 3aBHCHMOCTh OOBEMa cIpoca Ha
NPOAYKIMIO ¢ (SAMHMI] B MeCsI) OT ee LeHbl p (ThIC. py0.) 3agaeTcst GOpMyIIou:
q=120-10p . Onpenenure MaKCUMaIbHBII yPOBEHb IIEHBI p (B THIC. py0.), IpH
KOTOPOM 3Hau€HHE BBIPYUKH MPEANPHUATHS 32 MECSI] ¥ =¢ - p COCTABUT HE MEHEe
350 TsIC. pYO.



EavHbIN rocyaapcTBeHHbIN ak3ameH, 2010 r. MATEMATWKA, 11 knacc. 306-3/3
Haifure Touky MurnMyMa GyHKmmn y= (7 —x)e’ ~.

MoTopHas JIoJKa MpoIIa NpOTUB TedeHUs peku 60 KM U BepHyJach B IyHKT
OTIIpAaBJICHUs, 3aTPATUB Ha 06paTHLII>II IIyTh Ha 4 yaca MCHbBIIC, YE€M Ha IMYyTb

MPOTHUB TeueHus. HaiimuTe cKOpoCcTh JIOJKK B HEMOABMIKHOW BOJIE, €CITH CKOPOCTh
TeueHHs paBHa 2 kM/4. OTBeT paiite B KM/4.

Yactb 2

Mna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonwv3zyiime Onaunk
omeemog Ne 2. 3anuwiume cHauana HoMmep 8bINONHAEMOZ0 3A0AHUA, 4 3AMeEM
NnOJIHOE 0DOCHOBAHHOE peuleHue U Omeem.

Pemmte cucteMy ypaBHEHHIA
168 —2-4'%* 4+1=0,

6”10 cosx —1=0.

B mpsmoyromsaoM napamtenenunene ABCDA B,C\D, u3BectHbl pebpa: AB=8§,
AD=6, CC,=7. Haligure yron mexxay miockoctamMu CD, By n AD\B, .

Pemmute HepaBeHCTBO
logy x —log; ¢ x

<log.. 9.
log (2 - x) —logs6(2 — x) S0

B okpyxHocTH, paguyc kotopoit paBeH 10, mpoBeneHa xopaa AB=12. Touka C
nexutr Ha xopae AB Tak, uto AC:BC =1:3. Haiiaute paanyc OKpy>KHOCTH,
Kacarolielcs: JaHHO! OKpY>KHOCTH U Kacaromiencst xopasl AB B Touke C.

Haiigute Bce 3HaveHHs «, NP KaXKIOM U3 KOTOPBIX CYIIECTBYET MpsiMasi,
MEepIEHIUKYISIpHAs OCH OPIMHAT W HMMEIOMIAs YETHOE YHCIO OOIMX TOYeK
¢ rpadukom pyHkuuu f(x)= (Sa+1)x—(x—-2)|x—al.

Haifmure Bce TpOHKH HaTypambHBIX 4YHcenl k, m W n, YAOBICTBOPSIOIIUE
ypaBHeHuO 5-kl=m! —n! (=1 2!=1-2=2; nl=1-2-...-n).

© 2010 denepanbHas cinyxba 1o Haxzopy B cepe oOpazoBanus u Hayku Poccuiickoit denepanyn
Kornpopanye He 1omycKkaercst






