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Enunbiii rocynaperpednblii sx3amed no MATEMATHUKE

BapuanT Ne 521

HHcTpyKIus o BHINOJHEHHIO PaGOTHI

Ha BbimonHeHune sk3aMeHaIMOHHOW paboThl MO MaTeMaTHke aaercss 4 daca
(240 mun). PaboTa cocTouT 13 ABYX YacTeil u conepkut 18 3aganuii.

Yacte 1 comepkut 12 3amanumii ¢ kpatkuMm oTBetoM (B1-B12) 6aszoBoro
YpOBHA 10 MaTepHaly Kypca MaTeMaTHKH. 3aJaHus YacTH | CUMTaoTCA
BBIITOJTHEHHBIMH, €CJIH 5K3aMCHYEMBIH N1yl BEPHBIH OTBET B BHJE IIEJIOT0O YHCIA
WM KOHEYHOW JIECATHIHON APOOH.

Yactp 2 comepxut 6 6osee cnoxubix 3aganuii (C1-C6) mo maTepuany Kypca
MaTeMaTuku. [Ipy UX BBIIOJIHEHUH HAJ0 3aIIKCATh MOJHOE PELICHUE U OTBET.

CoseryeM AT 3KOHOMHHU BPEMEHH NPOITYCKATh 3aJaHUe, KOTOPOE HE yIaeTCs

BBITIOJIHUTE Cpa3dy, U NEPEXOJUTH K CICAYIOIIEMY. K BEITTOTHEHHIO MPOMYIICHHBIX
SaI[aHI/Iﬁ MOJKHO BEPHYTBCA, €CJIN Y BaC OCTAHETCS BpEMHI.

Kenaem ycnexa!
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Konuposauue He 1onmyckaercst

Yacte 1

Omeemom na 3adanusn BI-B12 oOondicno obimb uenoe uucio uiu KOHeUHAs
Oecamuynasn opoos. Omeem cnedyem 3anucams 6 61aHK omeemoe Ne 1 cnpasa
Oom HOMeEpA 8bINONHAEMO20 3A0AHUA, HAYUHAA C nepeoll Kiemouku. Kascoyro
yugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Klemouke 6

coomeenmcmeuu ¢ npueeoeHHvIMuU 6 O1anke oopasyamu. Eounuybl usmepenuil
nucamo He HYHCHO.

BonbHOMY NpONHUCAaHO JEKapCTBO, KOTOPOE HY>KHO NUTh 10 0,5 T 2 pa3a B JIeHb B
Tederne 21 mHsA. JlekapcTBO BEITycKaeTcs B yrmakoBKax mo 12 Tabmerox mo 0,5 T.
Kakoro HanMeHBIIIEro KOJIMYeCTBa YIIAKOBOK XBATHT HA BECh KypC JIEICHUS?

Ha pucyHke >KUPHBIMH TOYKAMH TIOKAa3aHO CYTOYHOE KOJIMYECTBO OCAIKOB,
BeimaaaBmux B Boponexe c¢ 21 mo 31 aBrycra 1962 roma. Ilo ropusonrtamn
YKa3bIBAIOTCS YMCIIa MECAIa, TI0 BEPTUKATN — KOJIMIECTBO OCAIKOB, BBHITIABIINX B
COOTBETCTBYIOIIWH J€Hb, B MUJUTUMETpax. [l HArsIMHOCTH KUPHBIE TOYKH Ha
PUCYHKE cOeIWHEeHBI nuHHEH. OnpeaenuTe IO PHUCYHKY, CKOJIBKO IHEH U3
JTAaHHOTO TIEPHO/a HE BHINANAI0 OCAIKOB.
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Haifinure mmomans TpeyroibHUKa, HU300pakeH-
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B tpeyroneuauxke ABC yron C paseH 90°, cos B :g, AB =45 . Haiigure AC .

Tene(bom—raﬂ KOMIIaHHA TPEOAOCTAaBIISCT HA BBI60p TpHu Tapl/l(l)HBIX IJ1aHa.

Tapudnslii man Abonenrcxas [Tnara 3a 1 MmuHyTYy pasrosopa
iara
1. IToBpemMeHHBII Her 0,3 pybns
120 pyGmneit Cgbire 320 MUHYT B MecHII —
2. KoMOMHUpOBaHHBIIH 3a 320 MUHYT 0,25 py6ms 3a KaxKXAYIO
B MECSIIL JIOTIOJIHUTEIbHYIO MUHYTY
3. be3nuMuTHSBIHA 250 py©Omneit 0 pybmeit

AGoHeHT BBHIOpanm Hamboiee JemIeBBIA Tapu(HBIH IIAH HCXOAS U3
MIPEATIONOXKEHHsI, YTO OO0Iast MPOJOIDKUTEIBHOCTh TeNe(OHHBIX pPa3rOBOPOB
cocraisier 900 MuHYT B Mecsii. CKOJIBKO pyOJieit OH TOJKEeH OyJeT 3aluiaTUTh 3a
Mecdll, ecnd oO0mas IPOAODKUTEIHHOCTh Ppa3TOBOPOB B 3TOM  MecsIe
nevicteurensHo Oyner 900 MuHyT?

HOTO Ha KJIeTYaToil Oymare ¢ pasMepoM KIETKH
lem x 1em (eMm. pucyHok). OTBer pmaiite B \\
KBa/IpaTHBIX CAHTUMETPaX. ‘\\
N\
N
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Haiinute 3HaueHne BbIpaKeHUS 2510g5\/ﬁ'
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Ha pucynxe m3o0Opaxens! rpadpuk ¢yHkmmm y = f(x) M KacarenbHas K 3TOMY

rpaduKy, IpoBeleHHas B Touke c abcuuccod x,. Haiigute 3HaueHue

pou3BOAHON QyHKIHMH f(X) B TOUKE X, .
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B mmmmanpryeckuit cocyn Hammmm 2800 eM® BoEL. YpoBeHb BOJBI IIPH 3TOM

B10

okazaycs paBHbIM 10 cM. B 5KMIKOCTh MONHOCTBIO NOTPY3WIX AeTanb. IIpu aToM
YPOBEHb JKHIKOCTH B COCyAe HMOAHsICA Ha 5 cM. Uemy paBeH o0beM neranu?

OtBer BBIPA3UTEC B CM3 .

Jnst omHOTO W3 HpEeNNpHATHH-MOHOIOIMCTOB 3aBHCHMOCTE 00BEMa cIIpoca Ha
NPOAYKIMIO ¢ (SIMHMI B MECSI) OT €€ LEeHbl p (ThIC. py0.) 3agaeTcst GopMyIIon:
q=320-20p . Onpenenure MaKCUMaJIFHBIN YPOBEHB IIEHBI p (B THIC. py0.), IpH
KOTOPOM 3HAu€HHE BBIPYUKH MPEANPHUATHS 32 MECSI] ¥ =¢ - p COCTABUT HE MEHEE
960 TEIC. PYO.
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Haiinure HauMeHbuiee 3Hauenne (yHkuanm y=9x—In(x+7)° Ha oTpeske
[-6,5; 0].

[lepBolit pabounii 3a yac aenaer Ha 2 AeTanu OOJbIIe, YeM BTOPOH, U 3aKaHUYUBAET
paboty Hap 3aKka30M, cocTosumM u3 143 neraneii, Ha 2 yaca ObICTpee, YeM BTOPOI
pabounii, BHINOTHSIOMMI Tako ke 3aka3. CKOJIBKO JeTalell B uac AeiaeT BTOPol
pabounii?

Yactb 2

Jna 3anucu pewenuit u omeemog na 3adanus CI-C6 ucnonwviyitme 6nanx
omeemog Ne 2. 3anuwiume chauana HoMep GbINOIHAEMO20 3A0AHUA, A 3amMeM
nOIHOE 000CHOBANHOE Peulenue U OMEem.

Pemmre cucremy ypaBHeHUI

4% 3.7 _4-0,

\/@—SCosxzo.

B nmpaBuneHOM mectuyronsHol npusme ABCDEFAB/C D EF, cropoHa
OCHOBaHHs paBHa 2, a BbIcoTa paBHa 3. Haiigure yrom mexny mpsamoit E\B) u
mnockocteio AFC;.

3 | Pemnte HepaBeHCTBO

log 1 logy; x” log | logy3 ¥

13 B <11 "

4 | Jluaronanu Tpaneuuu pasHbl 13 u /41, a BelcoTa paBHa 5. Haiinute miomans
Tpamnenuu.

IH

Haiigute Bce 3Ha4yeHWs a, NPH KKAOM M3 KOTOPBIX HauOOIbllee 3HAYCHUE
¢byskun  f ()c):x2 —8|x—a|—-2x Ha orpe3ke [—4; 7] He MpUHMMAETCS HU Ha
OJHOM M3 KOHIIOB 3TOT0 OTPE3Ka.

Haiinure Bce maphl HATYpaJIbHBIX YHCEN @ W D, yHOBICTBOPSIOIINE PAaBEHCTBY

a"+6=ab (B TNpaBO YACTH CTOMT YHMCIO, MOJYYACMOE MPHIIUCHIBAHACM
JIECATHYHOM 3aITUCH YUCIIa @ TIepeT AeCATUIHON 3aIHChio Yrcna b).
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Enunbiii rocynaperpednblii sx3amed no MATEMATHUKE

Bapuant Ne 522

HHcTpyKIus o BHINOJHEHHIO PaGOTHI

Ha BbimonHeHune sk3aMeHaIMOHHOW paboThl MO MaTeMaTHke aaercss 4 daca
(240 mun). PaboTa cocTouT 13 ABYX YacTeil u conepkut 18 3aganuii.

Yacte 1 comepkut 12 3amanumii ¢ kpatkuMm oTBetoM (B1-B12) 6aszoBoro
YpOBHA 10 MaTepHaly Kypca MaTeMaTHKH. 3aJaHus YacTH | CUMTaoTCA
BBIITOJTHEHHBIMH, €CJIH 5K3aMCHYEMBIH N1yl BEPHBIH OTBET B BHJE IIEJIOT0O YHCIA
WM KOHEYHOW JIECATHIHON APOOH.

Yactp 2 comepxut 6 6osee cnoxubix 3aganuii (C1-C6) mo maTepuany Kypca
MaTeMaTuku. [Ipy UX BBIIOJIHEHUH HAJ0 3aIIKCATh MOJHOE PELICHUE U OTBET.

CoseryeM AT 3KOHOMHHU BPEMEHH NPOITYCKATh 3aJaHUe, KOTOPOE HE yIaeTCs
BBINTOJTHATE Cpa3y, U MEPeXOquTh K cienyromeMy. K BBITOIHEHNIO POy IIEeHHBIX
3aJJaHUI MOXHO BEPHYTHCS, €CIIH y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!
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Yacte 1

Omeemom na 3adanusn BI-B12 oOondicno obimb uenoe uucio uiu KOHeUHAs
Oecamuynasn opoos. Omeem cnedyem 3anucams 6 61aHK omeemoe Ne 1 cnpasa
Oom HOMeEpA 8bINONHAEMO20 3A0AHUA, HAYUHAA C nepeoll Kiemouku. Kascoyro
yugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Klemouke 6
coomeenmcmeuu ¢ npueeoeHHvIMuU 6 O1anke oopasyamu. Eounuybl usmepenuil
nucamo He HYIHCHO.

bonpHOMY IpoITHCaHO JIeKapcTBO, KOTOpOe HyKHO nmuTh 1o 0,5 T 2 pasa B JeHb B

teyeHue 19 aneit. JlekapcTBo BhIyckaeTcs B ynakoBkax rno 10 Tabnerok mo 0,5 r.
Kakoro HanMeHbIIEro KOJIMYECTBa YIIaKOBOK XBAaTUT HA BECH KypC JICUCHUS?

Ha pucyHKke >KHUPHBIMH TOYKaMH IIOKa3aHO CYTOYHOE KOJMYECTBO OCAJKOB,
BoimagaBmiux B Boponexxe ¢ 21 mo 31 aBrycra 1962 roma. Ilo ropusoHTtanu
YKa3bIBAIOTCSl YKCiIa MECSIIA, 10 BEPTUKAIM — KOJIMYECTBO OCAJIKOB, BHIIABIINX B
COOTBETCTBYIOIIUH JIeHb, B MUJUIUMETpax. [ HariIsHOCTH XHUPHBIE TOYKH Ha
pHUCYHKE coeAnHeHbl JuHued. Ompenenure IO PUCYHKY, CKOJIBKO JHEH U3
JIAaHHOTO TIeproa BbINaano 6onee | MHIIIMMETPa OCAIKOB.
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B tpeyronenuke ABC yron C pasen 90°, cosB :g, AB =45 . Haiinute AC.

TenedoHHAs KOMITAaHUS MTPETOCTABIISIET Ha BEIOOP TP TapH(HBIX TUIaHA.

Tapudusiii mian Abonenrexas IInata 3a 1 MuHYTY pasroBsopa
aTa
1. IToBpemMeHHBIH Her 0,35 py6ast
3 140 py6rcit 3a Cspiie 300 MUHYT B MecsIL —
2. KomOnHMpOBaHHBIH 0,3 pyOuis 3a KaxIyro
300 MuHYT B MecsII
JIOTIOTHUTEIHHYIO MUHYTY

3. Be3nuMHTHBIN 300 pyOneii 0 pyouneit

AGoHeHT BbIOpan Hauboiee [elIeBbI Tapu(HBIA IUIAH HUCXOAS U3
NPEIIONIOKEHHS, YTO O0IIas IPOJOJDKUTENBFHOCTh Tele(OHHBIX pPa3roBOPOB
cocranisieT 900 MuHyT B Mecsii. CKONbKO py0iieil oH 10o/keH OyIeT 3aliaTuTh 3a
Mecsl, ecnd o0mas IPOAOJDKHTENIBHOCTh Pa3roBOPOB B ITOM  MecsIe
nevicteutensHO Oyaer 900 MuHyT?

Haiinute momans TpeyroyibHUKa, H300pakeHHOTO Ha
KJIeT4aToi Oymare ¢ pasMepoM KieTku 1cm x 1cm

(cm. pucynok). OtBer  jaiiTe B KBaJpaTHBIX
CaHTHUMETpaXx. /

1lcMm /

\m.

. I
Halinure 3HaueHye BoIpakeHus 4 %2
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Ha pucynke m3oOpaxens! rpaduk GyHKmmm y = f(x) W KacaTtenpHas K 3TOMY
rpaduKy, IpoBeAeHHas B Todyke ¢ abcmuccoil x,. Halinute 3HavyeHHe

Hpou3BOAHOHN GyHKIMHU f(X) B TOUKE X.

y A
y=fe 11
— N %, 3 -
-1 0 X

B munmuunpugeckuit cocyn nammmm 1500 eM® BoEL YpoBeHb BOABI IIPU ITOM

okazaycs paBHbIM 20 cM. B KUAKOCTh IOTHOCTBIO NOrpy3miId JeTans. [Ipu aToM

YPOBEHb XKHUIKOCTH B cocyle momHsuics Ha 4 cM. UeMy paBeH o0beM aeranu?

OtBeT BBIPA3UTEC B CM3 .

B10 | [ns omHOTO M3 NPEeIUpPHUATHI-MOHOIIOJIHMCTOB 3aBHCHMOCTh 0OBEMa cIpoca Ha
OPONYKUHUIO ¢ (SAMHHII B MECII) OT ee IeHbl p (ThIC. py0.) 3agaercs GopMyIoit:
q=320-20p . Onpenennure MaKCUMAaJIbHBIH YPOBEHB IIEHBI p (B ThIC. py0.), IpH
KOTOPOM 3HA4€HHE BBIPYUKH MPEINPHUATHS 32 MECSI] ¥ =¢ - p COCTABUT HE MEHEE
960 THIC. PYO.
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Haiigure HauMmeHbluee 3HaueHwe QyHKimH y=3x"—7x+Inx—7 Ha oTpeske

&

IlepBbIit paGounii 3a wac nenmaeT Ha 5 jeraned OoJibllle, YeM BTOPOH, H

3aKaHYUBaeT paboOTy Haa 3aka3oM, cocrosmuM u3 150 meraneit, Ha 5 dacoB
OpIcTpee, WeM BTOpOW paboumii, BEIMONHSIONMK Takoil ke 3aka3. CKOIBKO
JleTaliel B 9ac jenaet BTOpor paboumii?

Yactb 2

Jna 3anucu pewenuit u omeemog na 3adanus CI-C6 ucnonwv3yitme 6nanx
omgemos Ne 2. 3anumwiume cHauana Homep 6bINOAHAECMO20 3A0AHUA, A 3AMeEM
noiHoe 000CHO6AHHOE peuieHIe UL OMEem.

Pemnre cucremy ypaBHeHui

4% 46 2% 7=,

@—ZCosxzo.

B mpaBunbHOH mectuyromsHOW npmsme ABCDEFA B C\D\EF, cropoHa
OCHOBaHMsA paBHa 2, a BeicoTa paBHa 1. Hadinure yrom mexmy mpsamod E\B) n
mnockocteio AFC.

Pemurte HEPaBEHCTBO
log | logs x2 log logys x?

13 B <5 3

Juaronanu Tpameuuu paBHbl 5 u ~/20, a BeicoTa paBHa 4. HaiinuTe mmomiaib
Tparnenuu.

Haiinure BCe 3HaueHHWs «, NPUH KKIOM M3 KOTOPHIX HaWOOJbINCE 3HAYCHHE
2

¢yakmun  f(x) =x"—11|x—a|—x Ha oTpe3ke [—8; 7] He mpUHUMAeETCsS HU HA

OJTHOM M3 KOHIIOB 3TOT'0 OTPE3Ka.

Haiinure Bce mapbl HaTypaJbHBIX YUCET a U b, yIOBJICTBOPSIOUINE PAaBEHCTBY

a” +8=gb (B mpaBoil YACTH CTOMT YHCJIO, IOIYYACMOE IPHIUCHIBAHHCM
JIECATUYHOH 3aITUCH YUCIIa @ TIepest AeCITUIHON 3anchio 9nucna b).

© 2010 Dexepanbhas cryxba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
Konuposauue He 1omyckaercst
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Enunbiii rocynaperpednblii sx3amed no MATEMATHUKE

Bapuant Ne 523

HHcTpyKIus o BHINOJHEHHIO PaGOTHI

Ha BbimonHeHune sk3aMeHaIMOHHOW paboThl MO MaTeMaTHke aaercss 4 daca
(240 mun). PaboTa cocTouT 13 ABYX YacTeil u conepkut 18 3aganuii.

Yacte 1 comepkut 12 3amanumii ¢ kpatkuMm oTBetoM (B1-B12) 6aszoBoro
YpOBHA 10 MaTepHaly Kypca MaTeMaTHKH. 3aJaHus YacTH | CUMTaoTCA
BBIITOJTHEHHBIMH, €CJIH 5K3aMCHYEMBIH N1yl BEPHBIH OTBET B BHJE IIEJIOT0O YHCIA
WM KOHEYHOW JIECATHIHON APOOH.

Yactp 2 comepxut 6 6osee cnoxubix 3aganuii (C1-C6) mo maTepuany Kypca
MaTeMaTuku. [Ipy UX BBIIOJIHEHUH HAJ0 3aIIKCATh MOJHOE PELICHUE U OTBET.

CoseryeM AT 3KOHOMHHU BPEMEHH NPOITYCKATh 3aJaHUe, KOTOPOE HE yIaeTCs
BBINTOJTHATE Cpa3y, U MEPeXOquTh K cienyromeMy. K BBITOIHEHNIO POy IIEeHHBIX
3aJJaHUI MOXHO BEPHYTHCS, €CIIH y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!
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Yacte 1

Omeemom na 3adanusn BI-B12 oOondicno obimb uenoe uucio uiu KOHeUHAs
Oecamuynasn opoos. Omeem cnedyem 3anucams 6 61aHK omeemoe Ne 1 cnpasa
Oom HOMeEpA 8bINONHAEMO20 3A0AHUA, HAYUHAA C nepeoll Kiemouku. Kascoyro
yugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Klemouke 6
coomeenmcmeuu ¢ npueeoeHHvIMuU 6 O1anke oopasyamu. Eounuybl usmepenuil
nucamo He HYIHCHO.

bonbpHOMY IpoITHCaHo JIeKapcTBO, KOTOpoe HyKHO nmuTh 1o 0,5 T 4 pasa B JeHb B

TeyeHue 14 nueil. JlekapcTBO BBIMyCKaeTcs B yIakoBKax 1o 6 tabierok mo 0,25 r.
Kakoro HanMeHbIIEro KOJIMYECTBa YIIAaKOBOK XBAaTUT HA BECH KypC JICUCHUS?

Ha pucyHKke >KHUPHBIMH TOYKaMH IIOKa3aHO CYTOYHOE KOJMYECTBO OCAJKOB,
BoimagaBmiux B Boponexxe ¢ 21 mo 31 aBrycra 1962 roma. Ilo ropusoHTtanu
YKa3bIBAIOTCSl YKCiIa MECSIIA, 10 BEPTUKAIM — KOJIMYECTBO OCAJIKOB, BHIIABIINX B
COOTBETCTBYIOIIUH JIeHb, B MUJUIUMETpax. [ HariIsHOCTH XHUPHBIE TOYKH Ha
pHUCYHKE coeAnHeHbl JuHued. Ompenenure IO PUCYHKY, CKOJIBKO JHEH U3
JIAaHHOTO TIepHOa BbINaano 6onee 2 MUIIIMMETPOB OCaJKOB.
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HaiinuTe kopeHb ypaBHeHus +/33 —6x =3.
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Ha pucynke m3o0paxeHbl Tpapuk (yHKIMHA y = f(X) W KacaTembHas K 3TOMY

o 3 y
B 1peyronbruke ABC yron C pasen 90°, cosB 5 AB =45 Haitmure AC. rpaduky, TpoBeleHHas B Touke c abcmmccoit  X,. Haiinure 3Hauenue

pou3BOAHON GyHKIMU f(X) B TOUKE X .

Ay
1
Tenedonnas KOMIaHW IPETOCTABIAET Ha BEIOOP TP TapU(HBIX IIIaHA. 1 o 5 -
,/—‘\0 I x
. AGoHeHTCKast N |
Tapuduslii uan [lnara 3a 1 MuHyTY pasroBopa \\ |
iara y=f(x) \\ |
1. TToBpeMeHHBIN Her 0,35 py6us \ :
3 110 py6rei 3 Cspiie 300 MUHYT B MecsIL — \
2. KomOnHMpOBaHHBIH 0,3 pyOuis 3a KaxIyro
300 MuHYT B MecsII \
JIOTIOJTHUTEIIbHYI0 MUHYTY
3. Be3nuMHTHBIN 200 pyouieit 0 pyouneit

AGoHeHT BbIOpan Hauboiee [elIeBbI Tapu(HBIA IUIAH HUCXOAS U3
NPEIIONIOKEHHS, YTO O0IIas IPOJOJDKUTENBFHOCTh Tele(OHHBIX pPa3roBOPOB
cocranisier 700 MuHyT B Mecsii. CKObKO pyOiieil oH 1o/keH OyIeT 3aliaTuTh 3a _8
Mecsl, ecnd o0mas IPOAOJDKHTENIBHOCTh Pa3roBOPOB B ITOM  MecsIe
nevictButensHO Oyaer 700 MuHyT?

”
4//

Haiinure turomags TpeyroibHHKa, W300paKEHHOTO Ha KIeT4aTod Oymare c
pasmepoMm KieTkn 1cMm x 1 cMm (cM. pucyHOk). OTBeT naiTe B KBaJpaTHBIX
CaHTUMETpaXx.

B mumunnpuyeckuit cocyn Hamwu 1800 cM®  BOJIBL. YpoBeHb BOIBI IpU 3TOM
OKasajcsa paBeH 15 cM. B HIKOCTh MOJTHOCTBIO MOTPY3HWIM AeTamb. IIpu 3ToM
YPOBEHb JKHIKOCTH B COCyzAe mofHsics Ha 2 cM. Uemy paBeH o0beM amerann?

OrtBeT BEIpa3uTe B e’

1cm

B10 | Jns ogHOTO M3 MPEANpPHUSTHI-MOHOIONUCTOB 3aBUCUMOCTh 00BEMa crpoca Ha
MPOAYKIHUIO ¢ (SIWHUII B MECSII) OT €€ IIeHbI p (ThIC. py0.) 3amaercs GopmyInoii:

q=320-20p . Onpenenure MaKCUMaIIbHBIM YPOBEHB IIEHBI p (B THIC. py0.), IpU
KOTOPOM 3HauCHHUE BBIPYUKH NPEATIPUSATHUS 32 MECAL] ¥ =¢ - p COCTaBUT HE MECHEe

960 TrIC. pYO.
Halinure 3HaueHne BHIPAKEHHUS 91°g3‘/ﬁ.
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EanHbIN rocynapcTBeHHbIn ak3ameH, 2010 r. MATEMATWKA, 11 knacc. 523-3/3

Haiigure HanGonbluee 3Hadenne ¢yHkimH y = In(x+6)® —6x Ha orpeske
[-5,5; 0].

[MepBerit pabountii 3a Hac menaer Ha 4 neTany OOJbIe, YeM BTOPOH, M 3aKaHIYUBACT
paboty Haj 3aKka3oM, coctosumM u3 140 neraneii, Ha 4 gaca OvICTpee, YeM BTOPOI
paboumnii, BEITOIHAIONIIHA TaKoii e 3aka3. CKOJIBKO JeTajiell B Jac JeyacT BTOPOH
pabounii?

Yacts 2

Jlna 3anucu pewenuit u omeemos Ha 3adanus CI-C6 ucnonwv3yiime oOnamx
omeemog Ne 2. 3anuwiume cHauana HoMepP 8bINOSIHAEMO20 3A0AHUA, A 3aAmMeM
HOJIHOE 000CHO6AHHOE peutenue u omeemn.

Pemute cucremy ypaBHeHUI

167 +3-4%* —4=0,
\/§+2005sz.

B nmpaBuneHOM mectuyronsHoW npusme ABCDEFA B/ C/DEF, cropoHa
OCHOBaHMA paBHa 8, a BbIcOTa paBHa 1. Haiinure yrom mexny mpsamoi B u
miockocteio AFC.

Pemure HEPaBEHCTBO
log | log7 x? log log;3 x?

13 85 <77

Jwuaronanu tpaneuuu paBHbl 10 u +/73, a Beicota paBHa 8. Haiinure miomans
Tparnenuu.

Haiigure Bce 3HaueHUS a, MPH KKIOM K3 KOTOPBIX HauOoJjbllee 3HAUYECHUE

dyskmun f(x)=x>—7|x—a|-x Ha oTpeske [-5; 6] He NPHUHUMAETCS HH Ha
OJIHOM U3 KOHIIOB 3TOT'0 OTpPe3Ka.

Haiinure Bce mapbl HaTypalbHBIX 4YUCEl a U b, yIOBIETBOPSIONINE PAaBEHCTBY

a® +27=ab (B mpaBOW YaCTH CTOMT YHCIO, IIONydaeMoe€ IIPHITUCHIBAHUEM
JIECATUYHOH 3aITHCH YUCIIa ¢ TIepest IeCATHIHON 3amnchio gncna b).
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Enunbiii rocynaperpednblii sx3amed no MATEMATHUKE

Bapuant Ne 524

HHcTpyKIus o BHINOJHEHHIO PaGOTHI

Ha BbimonHeHune sk3aMeHaIMOHHOW paboThl MO MaTeMaTHke aaercss 4 daca
(240 mun). PaboTa cocTouT 13 ABYX YacTeil u conepkut 18 3aganuii.

Yacte 1 comepkut 12 3amanumii ¢ kpatkuMm oTBetoM (B1-B12) 6aszoBoro
YpOBHA 10 MaTepHaly Kypca MaTeMaTHKH. 3aJaHus YacTH | CUMTaoTCA
BBIITOJTHEHHBIMH, €CJIH 5K3aMCHYEMBIH N1yl BEPHBIH OTBET B BHJE IIEJIOT0O YHCIA
WM KOHEYHOW JIECATHIHON APOOH.

Yactp 2 comepxut 6 6osee cnoxubix 3aganuii (C1-C6) mo maTepuany Kypca
MaTeMaTuku. [Ipy UX BBIIOJIHEHUH HAJ0 3aIIKCATh MOJHOE PELICHUE U OTBET.

CoseryeM AT 3KOHOMHHU BPEMEHH NPOITYCKATh 3aJaHUe, KOTOPOE HE yIaeTCs

BBITIOJIHUTE Cpa3dy, U NEPEXOJUTH K CICAYIOIIEMY. K BEITTOTHEHHIO MPOMYIICHHBIX
SaI[aHI/Iﬁ MOJKHO BEPHYTBCA, €CJIN Y BaC OCTAHETCS BpEMHI.

Kenaem ycnexa!

© 2010 dexepanbhas cryxkba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
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Yacte 1

Omeemom na 3adanusn BI-B12 oOondicno obimb uenoe uucio uiu KOHeUHAs
Oecamuynasn opoos. Omeem cnedyem 3anucams 6 61aHK omeemoe Ne 1 cnpasa
Oom HOMeEpA 8bINONHAEMO20 3A0AHUA, HAYUHAA C nepeoll Kiemouku. Kascoyro
yugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Klemouke 6

coomeenmcmeuu ¢ npueeoeHHvIMuU 6 O1anke oopasyamu. Eounuybl usmepenuil
nucamo He HYHCHO.

bonbpHOMY IpomHcaHo JIeKapcTBO, KOTOpoe HyXHO nuth 1o 0,5 r 3 pasa B JIeHb B
TeueHue 14 nueild. JlekapcTBO BBHIMyCKaeTcs B ymakoBkax mo 10 Tabmerok mo

0,25 r. Kakoro HaMMEHBIIEro KOJHYECTBA YMAKOBOK XBATHUT Ha BECh KypC
JedyeHus?

Ha pucyHke »XHpPHBIMH TOYKAMH IIOKAa3aHO CYTOYHOE KOJHUYECTBO OCAIKOB,
BhimagaBiinx B Boponexxe ¢ 21 mo 31 aBrycra 1962 roma. Ilo ropusonranu
YKa3bIBAIOTCS YMCIIa MECAIA, 10 BEPTUKAIU — KOJMYECTBO OCAIKOB, BBHINIABIINX B
COOTBETCTBYIOIIUH J€Hb, B MUJUTUMETpax. JIJsi HArsIMHOCTH KUPHBIE TOYKH Ha
PUCYHKE COeIMHEHBI nuHHEH. OnpeaenuTe IO PHUCYHKY, CKOJBKO IHEH U3
JTAHHOTO TIePHOa HE BBINIAIAIO MITH BBITIAIAI0 MEHEEe 3 MHJUTMMETPOB OCaJIKOB.

7
6
[\
i // \\
4 /A
3 \ [...) [\
\ [0\ [\
9 \\ / \\ // \
1 \ AL
\ /. \./\./
0
21 22 23 24 25 26 27 28 29 30 31
aszycm 1962 2.

Haiinute kopeHb ypaBHeHus v41—2x=3.
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B tpeyroneuuke ABC yron C paseH 90°, cos B :g, AB =45 . Haiigure AC .

Tenedornas KOMIaHK IPETOCTABIAET Ha BEIOOP TP TapHU(HBIX IUIaHA.

Tapuduseiii nnan Abonenrexas IInara 3a 1 MmunyTY pasrosopa
Iara
1. TToBpeMeHHBIIT Her 0,35 py6nst
100 pyGneit Cgprmre 300 MUHYT B MeCSIT —
2. KoMOnHMpOBaHHBIH 3a 300 MuHyT 0,3 pyOus 3a KaxIyro
B MecsI] JIONOJHUTENBbHYIO MUHYTY
3. be3numuTHBIII 300 py6ueit 0 pyOneit

AGoHeHT BbIOpan HamOonee JemIeBbI TapuHBIH IUIAH  HCXOIS U3
NPEIONIOKEHHS, YTO OOIIas IPOJOJDKUTENBFHOCTh Tele(OHHBIX PasroBOPOB
coctapisier 900 MuHyT B Mecsn. CKoIbKo pyOIieil OH TOJDKeH OyAeT 3alIaTUTh 3a
Mecsl, ecnd o0mas IPOAOIDKHTENIBHOCTh Pa3roOBOPOB B 3TOM  MeEcCHIE
nevicteurensHO Oyaer 900 MunyT?

Haiigute 1uromaas TpeyrojbpHHKa, H300pa-

’KEHHOI'0 Ha KJIET4aTod Oymare ¢ pa3Mepom 1cum

kieTkd 1 cM x 1 eMm (cM. pucyHOk). OTBeT A

JlaiiTe B KBaIPATHBIX CAHTUMETPaXx. ///
—~

Halimure 3Ha4€HUE BHIPAKEHUS 161°g4‘6.
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Ha pucynxe m3o0Opaxens! rpadpuk ¢yHkmmm y = f(x) M KacarenbHas K 3TOMY

rpaduKy, IpoBeleHHas B Touke c abcuuccod x,. Haiigute 3HaueHue
pou3BOAHON QyHKIHMH f(X) B TOUKE X, .

Ay

2

i

\\
Jrasimn

B wmmmHapHueckuii cocyn Hamwmd 2100 cM® Boxel. YPOBEHb BOXBI IIPH 3TOM

B10

OKasaJics paBHBIM 15 cM. B HIKOCTh MOITHOCTBIO MOTPY3UIH AeTanb. [Ipu aToM
YPOBEHb XHAKOCTH B cocyne mofusuicsi Ha 10 cMm. Uemy paBeH oObeMm merann?
OTBeT BbIpa3uTe B e’

Jnst ogHOTO M3 NpennpHATHHA-MOHOIIOIMCTOB 3aBHCHMOCTh 0ObeMa clpoca Ha
MPOAYKIHUIO ¢ (SIUHUII B MECSIII) OT €e IIeHbI p (ThIC. py0.) 3amaercs GopmyIioit:
q=320-20p . Onpenenure MaKCUMAJIbHBIN YPOBEHB IIEHBI p (B THIC. py0.), IpH
KOTOPOM 3HaUCHHUE BBIPYUKH NPEATIPUSATHUS 32 MECSAL] ¥ =¢ - p COCTaBUT HE MCHEE
960 TbIC. PYO.



EanHbIN rocynapcTBeHHbIn ak3ameH, 2010 r. MATEMATWKA, 11 knacc. 524 -3/3
Haiimure HamMmeHbiee 3HaueHHWE (GYHKINH y:2x2 —6x+2Inx+7 Ha oTpe3ke

o

IlepBbIit pabounii 3a yac fenaer Ha 2 AeTand OOJbIle, YeM BTOPOM, U 3aKaHYNBaET
paboTy Haj 3aKa3oM, cocTosuM u3 120 neraneii, Ha 2 gaca ObICTpee, YeM BTOPOI
paboumnii, BEITOIHAIONIIHA TaKoi e 3aka3. CKOJIBKO AeTajiell B 9ac JefacT BTOPOH
pabounii?

Yacts 2

Jlna 3anucu pewenuit u omeemos Ha 3adanus CI-C6 ucnonwv3yiime oOnanx
omeemog Ne 2. 3anuwiume cHauana Homep GbINOSIHACMO20 3A0AHUA, A 3AmeM
HOJIHOE 000CHO6AHHOE peltenue u oOmeemn.

Pemute cucremy ypaBHeHUI

25%% 4658 _7=0,

ﬂ—Zcosx:O.

B mpaBunpHOM mectuyronmpHoM mnpusme  ABCDEFAB/C D\EF, cropoHa

OCHOBaHHs paBHa 1, a BeicoTa paBHa 6. Haiinure yrom mexny mpsamoit E\B) u
mnockocteio AFC;.

Pemre HepaBeHCTBO
log | logg x? log log11x2
11 " <9 °

Jwuaronanu tpaneuuu paBHbl 5 u /18, a Bbicota paBHa 3. Haiinure mmomans
Tpamneuuu.

Haiigure Bce 3HaueHUs a, MPH KKIOM K3 KOTOPBIX HauOoJblliee 3HAUYECHUE

dyskuun f(x)=x* —8|x—a|+2x Ha oTpeske [-9; 6] He NPHHMMAETCA HH Ha
OJIHOM U3 KOHIIOB 3TOT'0 OTPE3Ka.

Haiinure Bce mapbl HATypanbHBIX YUCENI a U b, yIOBIETBOPSIOLINE PABEHCTBY

b +24=ab (B npaBoOl 4YACTH CTOMT YKCIO, MOJYYaeEMOE MPHIHUCHIBAHUEM
JECSITMIHOM 3aIUCH YUCIIa @ TIepeT ACCATUIHON 3aIUChIo Yucia b).
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Enunbiii rocynaperpednblii sx3amed no MATEMATHUKE

Bapuant Ne 525

HHcTpyKIus o BHINOJHEHHIO PaGOTHI

Ha BhImonHEHHE 3K3aMEHAIMOHHON paboTHI MO Marematmke paercs 4 daca

(240 mun). PaboTa cocTouT 13 ABYX YacTeil u conepkut 18 3aganuii.

Yacte 1 comepkut 12 3amanumii ¢ kpatkuMm oTBetoM (B1-B12) 6aszoBoro
YpPOBHS TIO MaTepHally Kypca MaTeMaTHKW. 3aJaHusi dYacTH | CUHTaroTCs

BBIIIOJITHCHHBIMHA, C€CIIN BKBaMeHyCMHﬁ Jan BCpHBH\/‘I OTBET B BHUJAC ILCJIOTO YHCJIa

WM KOHEYHOW JIECATHIHON APOOH.
Yactp 2 comepxut 6 6osee cnoxubix 3aganuii (C1-C6) mo maTepuany Kypca

MaTeMaTuku. [Ipu UX BBINOTHEHUH HAJ0 3aIIMCaTh MOJHOE PEIICHNE U OTBET.

CoseryeM AT 3KOHOMHHU BPEMEHH NPOITYCKATh 3aJaHUe, KOTOPOE HE yIaeTCs
BBINTOJTHATE Cpa3y, U MEPeXOquTh K cienyromeMy. K BBITOIHEHNIO POy IIEeHHBIX
3aJJaHUI MOXHO BEPHYTHCS, €CIIH y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

© 2010 dexepanbhas cryxkba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
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Yacte 1

Omeemom na 3adanusn BI-B12 oOondicno obimb uenoe uucio uiu KOHeUHAs
Oecamuynasn opoos. Omeem cnedyem 3anucams 6 61aHK omeemoe Ne 1 cnpasa
Oom HOMeEpA 8bINONHAEMO20 3A0AHUA, HAYUHAA C nepeoll Kiemouku. Kascoyro
yugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Klemouke 6
coomeenmcmeuu ¢ npueeoeHHvIMuU 6 O1anke oopasyamu. Eounuybl usmepenuil

nucambs He HYICHO.

JIis IpUTOTOBJICHNST MapuHaia Uil OTYPIIOB TpedyeTcs 15 r TMMOHHOW KUCIIOTHI

Ha 1 nutp Boabl. Xo3siika roTOBUT 9 NuTpoB MapuHana. B marazune npoparorcs
Mauky JTUMOHHOH KucioTsl mo 20 r. Kakoe HaWMeHbIIee YHCIIO Mavyek HYXXHO

KyTIUTh XO3SHKe JUIS IPUTOTOBICHHUS MapiHana?

Ha pucyHke >XMpHBIMH TOYKAMH TIOKAa3aHO CYTOYHOE KOJIMYECTBO OCAIKOB,

BBINMAABIINX B ApxaHrenbcke ¢ 16 mo 28 mas 1975 roma. Ilo ropusonTamu
YKa3BIBAIOTCS YHCIA MECSIA, 0 BEPTUKAIN — KOJTUIECTBO OCAIKOB, BHITABIINX B
COOTBETCTBYIOIIMN J€Hb, B MUJUIUMETpax. [ HariasgHOCTU KUPHBIE TOYKH HA
pHCYHKE coequHeHbl nuHHed. Omnpegenure MO PUCYHKY, CKOJIBKO THEH u3

JAaHHOI'O Nepuoja HE BbINIaJaJI0 OCA/IKOB.

5,0 [y
/AN N

40

; N\ ([N
50 [ S W
, // \\ / \\ //
2,0 // \\ // \\ //
1,0 / \ /

0,0
16 17 18 19 20 21 22 23 24 25 26 27 28

mau 1975 2.

Haiinure kopeHb ypaBHeHus v x+17=10.



Haiinure muomanp TpeyrojbHUKA, Lo

EanHbIN rocynapcTBeHHbIn ak3ameH, 2010 r. MATEMATWKA, 11 knacc. 525-2/3

3
B tpeyroneranke ABC yron C paseH 90°, cos B =3 AB =45 . Haligure AC .

TenedonHas KOMIIaHKS NPEIOCTABISLET Ha BEIOOD TPH TapU(HBIX IUIaHA.

Tapudueiii man | AGOHEHTCKas 1iara [InaTa 3a 1 MUHYTY pasroBopa
1. [ToBpeMeHHBIIH Her 0,3 pyOus
160 py6neit Cgoiiue 400 MUHYT B MeCSILI —
2. KoMOMHUpOBaHHBIH 3a 400 MUHYT 0,2 py06uis 3a Kaxayro
B MecsII JIOTIOJIHUTENBHYI0 MUHYTY
3. be3nuMuTHBIH 195 py0mneit 0 pybneit

AGoHeHT BBIOpanm Hamboyiee JemIeBBI Tapu(HBIH IIAaH HCXOAS U3
MIPEATIONOKEHHSI, YTO OO0Iast MPOAODKUTEIBHOCTh TeNE(OHHBIX pPa3rOBOPOB
coctapiseT 500 MuHYT B Mecsn. CkoibKo py0Iieii OH TOIDKeH OyAeT 3amIaTHTh 3a
Mecsl, €cnd o0m@as IPOAOKHUTENPHOCTh pPa3srOBOPOB B 3TOM  MECAIE
neicteurensHo Oyner 500 MuHyT?

M300paKEHHOTO  Ha  KJIETYATOM

Oymare C pa3MepoM  KIETKH N\
1 cMm x 1 cm (cMm. pucyHok). OTBeT \\
JlaliTe B KBaJIpaTHBIX CAHTUMETpaXx. AN

. logy V13
Haiigure 3HaueHME BhIpaKeHUs 4 ng‘r.
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Ha pucynxe m3o0Opaxens! rpadpuk ¢yHkmmm y = f(x) M KacarenbHas K 3TOMY
rpaduKy, IpoBeleHHas B Touke c abcuuccod x,. Haiigute 3HaueHue
pou3BOAHON QyHKIHMH f(X) B TOUKE X, .

‘\ Ay
N ™

y 2 y=f(x)

=Y

»

B cocyn, umeromuit popMy npaBHIBHON TPEYTroNBHO Mpu3MBbl, Hammwmm 1500 oM’
BOJIbI ¥ IOTPY3HWIN B BOAY AeTaib. [Ipu 5TOM ypoBEeHb BOIBI MOJHSIICS C OTMETKU
24 cm o otMeTku 26 cM. Haiinure o0beMm neranu. OTBET BRIpa3HuTe B oM.

JIns oTHOTO W3 TPEeNNpHUATHH-MOHOIOIMCTOB 3aBHCHMOCTh O0BeMa cIpoca Ha
MPOIYKINIO ¢ (SAWHMIl B MECSII) OT ee IeHBI p (THIC. py0.) 3amaercs GpopMyIoit:
q=320-20p . Onpenenure MaKCUMaJIFHBIN YPOBEHB IICHEI p (B THIC. py0.), Ipu
KOTOpPOM 3HAYE€HHUE BBIPYUKU NPEANPUATUS 32 MECALl 7 =¢ - p COCTAaBUT HE MEHEE
960 TEIC. PYO.



EanHbIN rocynapcTBeHHbIn ak3ameH, 2010 r. MATEMATWKA, 11 knacc. 525-3/3

Haiinute HammveHnbimee 3HaueHue QyHkmuu y=3x-3In(x+9)+5 Ha oTpeske
[-8,5; 0].

[lepBe1it pabounii 3a yac Aenaer Ha | geTanb OoJblle, YeM BTOPOH, U 3aKaHUYUBAET
paboTy Haj 3aka3oMm, cocTosIuM u3 132 meraneid, Ha 1 yac ObIcTpee, YeM BTOPOIt
pabounii, BBINOIHAIOIMN Takoi »xe 3aka3. CKOJBbKO JeTajeidl B 4Yac JenaeT
nepBbIi pabounii?

Yacrp 2

Jna 3anucu pewenuii u omeemos Ha 3adanus CI-C6 ucnonv3yitme oOnank
omeemos Ne 2. 3anumwiume cHA4aNaQ HOMED GLINOIHAEMO20 3A0AHUA, A 3AMeM
nOIHOE 000CHOBANNHOE Peutlenue U OMEEm.

Pemnte cucremy ypaBHeHui

9% +4 - 3% _5=0,

@—3cosx:0.

B npasuneHOl TpeyronbHol nupamuae SABC c ocHoBanueM ABC W3BECTHBI
pedpa: AB=43 , SC=5. Touka N — cepemmHa peOpa BC. Haiigure yrodn,
00pa3oBaHHbBIN IJIOCKOCTBIO OCHOBaHHMsA W mpsmoit AT, rme T — cepenuHa
orpe3ka SN .

Pemute HEPAaBEHCTBO
log | logy x? log log7 x?

17 <7 7

Juaronanu tpanenuu paBHbl 10 u /45, a BeicoTa paBHa 6. Haiimure ruomans
Tpanemu.

Haiiiute Bce 3HaueHMs a, OPH KKIOM U3 KOTOPHIX HAMMEHBIEe 3HAYCHHE
2

¢yHkmn  f(x)=-x"+9|x—a|—x Ha orpe3ke [—6; 8] He MpHHUMAeTCS HH Ha

OJTHOM M3 KOHIIOB 3TOT0 OTPE3KA.

Haiigute Bce mapsl HaTypasbHBIX 4HCcell a U b, YHOBIETBOPAIOIIME PAaBEHCTBY

b — o
a’+6=ba (B mNpaBOH YACTH CTOMT WYHCIO, MOJY9aEMOE JONUCHIBAHMEM
JIECATHYHOH 3aITHCH YUCIIa d TOCHe NECITUIHON 3aInCcH Yncia b).

© 2010 Dexepanbhas cryxba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
Konuposauue He 1omyckaercst
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Enunbiii rocynaperpednblii sx3amed no MATEMATHUKE

Bapuant Ne 526

HHcTpyKIus o BHINOJHEHHIO PaGOTHI

Ha BbimonHeHune sk3aMeHaIMOHHOW paboThl MO MaTeMaTHke aaercss 4 daca
(240 mun). PaboTa cocTouT 13 ABYX YacTeil u conepkut 18 3aganuii.

Yacte 1 comepkut 12 3amanumii ¢ kpatkuMm oTBetoM (B1-B12) 6aszoBoro
YpOBHA 10 MaTepHaly Kypca MaTeMaTHKH. 3aJaHus YacTH | CUMTaoTCA
BBIITOJTHEHHBIMH, €CJIH 5K3aMCHYEMBIH N1yl BEPHBIH OTBET B BHJE IIEJIOT0O YHCIA
WM KOHEYHOW JIECATHIHON APOOH.

Yactp 2 comepxut 6 6osee cnoxubix 3aganuii (C1-C6) mo maTepuany Kypca
MaTeMaTuku. [Ipy UX BBIIOJIHEHUH HAJ0 3aIIKCATh MOJHOE PELICHUE U OTBET.

CoseryeM AT 3KOHOMHHU BPEMEHH NPOITYCKATh 3aJaHUe, KOTOPOE HE yIaeTCs
BBINTOJTHATE Cpa3y, U MEPeXOquTh K cienyromeMy. K BBITOIHEHNIO POy IIEeHHBIX
3aJJaHUI MOXHO BEPHYTHCS, €CIIH y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!
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Yacte 1

Omeemom na 3adanusn BI-B12 oOondicno obimb uenoe uucio uiu KOHeUHAs
Oecamuynasn opoos. Omeem cnedyem 3anucams 6 61aHK omeemoe Ne 1 cnpasa
Oom HOMeEpA 8bINONHAEMO20 3A0AHUA, HAYUHAA C nepeoll Kiemouku. Kascoyro
yugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Klemouke 6
coomeenmcmeuu ¢ npueeoeHHvIMuU 6 O1anke oopasyamu. Eounuybl usmepenuil
nucamo He HYIHCHO.

Jnst IpUroTOBIICHUS MapUHAAA ISl OrypLoB TpeOyeTcst 16 T TMMOHHON KUCIOTHI

Ha 1 nuTp Boxbl. X034lKa TOTOBUT 6 JIMTPOB MapHHaja. B marasuHe mpomarotcs
Mauky JIUMOHHOM kucnoTel mo 20 r. Kakoe HauMeHblllee 4YHCIO MadeK HYXKHO
KyTHTb X03sHKe I IPUTOTOBIEHHs MapHHaaa?

Ha pucyHke >XMpHBIMH TOYKAMH TIOKAa3aHO CYTOYHOE KOJIMYECTBO OCAIKOB,
BHIMAaBIINX B ApxaHrenbcke ¢ 16 mo 28 mas 1975 roma. Ilo ropuzonTtanu
YKa3bIBAKOTCS YHCIIA MECALA, 10 BEPTHKAIN — KOJIMYECTBO OCA/IKOB, BBIIIABIINX B
COOTBETCTBYIOIIMI JE€Hb, B MIJTUMETpax. s HariasIHOCTH KUPHBIE TOYKH Ha
pHCYyHKE coequHeHbl nuHHed. Ompenenure 0 PUCYHKY, CKOJBKO IHEH u3
JTAHHOTO TIEPHO/Ia HE BBINAJANIO0 WIX BIIAJANI0 MEHEee | MIJUTUMETpa OCaIKOB.
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Haiinure KopeHb ypaBHEHHS +/ x + 52 =8§.
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B tpeyroneuuke ABC yron C paseH 90°, cos B :g, AB =45 . Haiigure AC .

TenedoHHAs KOMITAaHUS MTPETOCTABIISIET Ha BEIOOP TP TapH(HBIX TUIaHA.

TapudHsiii man AGonenrexas IInaTa 3a 1 MuHYTY pasroBopa
iara
1. TToBpeMeHHBIIT Her 0,3 pybns
160 py6mneit Cspritre 420 MUHYT B MECSIIT —
2. KomOnHMpOBaHHBIH 3a 420 MUHYT 0,2 py0Ouis 3a KaXIyro
B MeCSIT JIOIOTHUTETBHYIO MUHYTY
3. be3nuMuUTHBIN 225 pyOuneit 0 pybuneit

AGoHeHT BbIOpan Haubomee [emIeBBII TapudHBIM IUIAH HUCXOAS U3
MPEANONOKEHHUsI, 4TO OOIas MPOAODKUTEIBHOCTh Tele(OHHBIX pPa3roOBOPOB
cocranisier 600 MuHyT B Mecsiil. CKONbKO pyOiieil oH 1o/keH OyIeT 3aliaTuTh 3a
Mecdl, ecnd oOmas MOpOAODKUTEIBHOCTh pasTOBOPOB B 3TOM  Mecsle
neiicrButensHo Oyaet 600 MUHyT?

Haiigure muomans TpeyrojbHUKa,

M300paXEHHOTO  Ha  KJIETYaTOH Lou

Oymare ¢ pa3MepoM  KJIETKA p
lemx1lem (eMm. pucyHok). OTBeT yd
JTaiiTe B KBaJAPATHBIX CAHTHMETpaXx. //

Haiinute 3Ha4eHNE BBIPAKEHHUS 36]0‘56\/ﬁ )
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Ha pucynke n3o0paxeH rpadpuk ¢yHKIMH y = f(Xx) M KacaTrenpHas K ITOMY
rpaduKy, IpoBeleHHas B Touke c abcuuccod x,. Haiigute 3Hauenue
pon3BOAHON QyHKIHMH f(X) B TOUKE X, .

Ay

~V=fx)
4.
0

7 _1\1

RY

X,
i

|

!

|

I

B cocyn, nMeromuii popMy npaBIIIBHOM TpeyronbHOU mpu3Mbl, Hamwiu 1400 oM’
BOJIbI U NOTPY3UIIU B BOLY AeTanb. IIpu 3TOM ypoBeHb BOABI MOJHSICS C OTMETKH
25 cm 1o otmeTkH 28 cm. Halinure o6bem netamu. OTBET BBIpA3UTE B oM.

Jis omHOTO W3 TPEenNpUATHI-MOHOIIOJIKMCTOB 3aBHCHMOCTh 0OBEMa CIpoca Ha
MOPONYKIHUIO ¢ (SAMHMII B MECSIII) OT ee IIeHbl p (ThIC. py0.) 3agaercs GopMyIoii:
q=320-20p . Onpenenure MaKCUMaJIbHBIH YPOBEHB IIEHBI p (B ThIC. py0.), IpH
KOTOPOM 3Ha4eHHE BHIPYUYKH MPEIIPUATHS 32 MECSIII 7 = ¢ - p COCTAaBUT HE MEHee
960 THIC. pYO.
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Haiinute naubonbiiee 3Hayenwe O¢yHkuuu y=In(9x)—9x+4 Ha oTpeske
1.5
187 18

[lepBolit pabounii 3a yac Aenaer Ha 1 getanb OoJblle, 4eM BTOPOH, U 3aKaHUYUBAET
paboTy Haj 3aka3oM, cocTosIuM U3 182 netaneit, Ha 1 dac ObIcTpee, YeM BTOPOIt
pabounii, BBHIMONHSIONIMNA TakoW ke 3aka3. CKONBKO [eTajell Ielaer B dYac
MepBbIH pabounii?

Yactp 2

Jna 3anucu pewenuit u omeemog na 3adanus CI-C6 ucnonwviyitme 6aaunx
omeemos Ne 2. 3anuuwiume cHauana HOMep GbINOIAHAEMOZ0 3A0AHUS, A 3amem
nOJIHOE 000CHO6AHHOE pelienue u Omeem.

Pemmure cucremy ypaBHeHUi

64" +4 - 8'8* —5=0,

@—ZCOS)C:O.

B mpaBunsHoi#t TpeyromsHOi mupamuae SABC ¢ ocHoBaHueM ABC H3BECTHBI

pebpa: AB=243, SC=26. Touxa N— cepenuna pebpa BC. Haiigure yrom,
00pa3oBaHHBIN IDIOCKOCTBIO OCHOBaHWA W mpsmoit AT, rme T — cepemuHa
oTpe3ka SN.

Pemure HEPABEHCTBO

Iogi logs x? 1 logs log;7 x2
17 7 <|-= .
5

Juaronamu tpaneuuu paBubl 10 u /89, a BbicoTa paBHa 8. Haiigute miomans
Tparneum.

Halinute Bce 3HaueHHs a, TIpA KaXKIOM U3 KOTOPbIX HAUMEHBIICEC 3HAYCHUC

dyskman f(x)=—x> +8|x—a|+2x Ha orpeske [~7; 7] He NPUHMMACTCS HU Ha
OJTHOM M3 KOHIIOB 3TOTO OTpE3Ka.

Haiimure Bce mapbl HATYpaJdbHBIX YHCEN a W b, yIOBIETBOPSIONINE PABEHCTBY
a" +8=ha (B mpaBoif 4YacTH CTOMT 4YHCJIO, IIOJIy4aeMoe JOMUCHIBAHUEM
JIECATUYHOM 3aIUCU YUCIIa @ OCNe AECSITUYHOMN 3alucy Yucina b).
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Enunbiii rocynaperpednblii sx3amed no MATEMATHUKE

Bapuant Ne 527

HHcTpyKIus o BHINOJHEHHIO PaGOTHI

Ha BbimonHeHune sk3aMeHaIMOHHOW paboThl MO MaTeMaTHke aaercss 4 daca
(240 mun). PaboTa cocTouT 13 ABYX YacTeil u conepkut 18 3aganuii.

Yacte 1 comepkut 12 3amanumii ¢ kpatkuMm oTBetoM (B1-B12) 6aszoBoro
YpOBHA 10 MaTepHaly Kypca MaTeMaTHKH. 3aJaHus YacTH | CUMTaoTCA
BBIITOJTHEHHBIMH, €CJIH 5K3aMCHYEMBIH N1yl BEPHBIH OTBET B BHJE IIEJIOT0O YHCIA
WM KOHEYHOW JIECATHIHON APOOH.

Yactp 2 comepxut 6 6osee cnoxubix 3aganuii (C1-C6) mo maTepuany Kypca
MaTeMaTuku. [Ipy UX BBIIOJIHEHUH HAJ0 3aIIKCATh MOJHOE PELICHUE U OTBET.

CoseryeM AT 3KOHOMHHU BPEMEHH NPOITYCKATh 3aJaHUe, KOTOPOE HE yIaeTCs
BBINTOJTHATE Cpa3y, U MEPeXOquTh K cienyromeMy. K BBITOIHEHNIO POy IIEeHHBIX
3aJJaHUI MOXHO BEPHYTHCS, €CIIH y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!
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Konuposauue He 1onmyckaercst

Yacte 1

Omeemom Ha 3adanus BI-B12 oOondicno ovimb uenoe uucio uiu KOHeUHAsA
Oecamuynasn 0poos. Omeem ciedyem 3anucams 6 61aHK omeemoe Ne 1 cnpasa
Om HOMeEpA 8bINONHAEMO20 3A0AHUA, HAYUHAA C hepeoll Kiemouku. Kascoyro
yugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Klemouke 6
coomeenmcmeuu ¢ npueedeHHvIMuU 6 Oranke oopasyamu. EOounuybl usmepenuil

nucambv He HYIHCHO.

JUis IpUTOTOBIICHHST MapUHaIa Al OTypuoB TpeOyeTcs 14 T TMMOHHONW KHCIOTHI
Ha | auTtp Bozabl. Xo3ditka FOTOBUT 8 JIUTPOB MapHHajAa. B marasune mpoparoTcs
Mavyky JUMOHHOU KucaoTel mo 10 r. Kakoe HamMmeHblIee YUCIO MavyeK HYKHO
KyTHTh X03sHKe JUIs IPUTOTOBIEHHS MapHHaaa?

Ha pucyHke »XHpPHBIMH TOYKAMH IIOKAa3aHO CYTOYHOE KOJIHUYECTBO OCAJIKOB,
BBIMAaBIINX B ApxaHrenbcke ¢ 16 mo 28 mas 1975 ronma. Ilo ropuzonTtanu
YKa3bIBAKOTCS YHCIIA MECALA, 10 BEPTHKAIH — KOJIMYECTBO OCA/IKOB, BBIIIABIINX B
COOTBETCTBYIOIIUH J€Hb, B MUJUTUMETpax. JlJs HarsIMHOCTH KUPHBIE TOYKH Ha
PUCYHKE COCIWHCHBI nuHHEH. OnpefenuTe MO PHUCYHKY, CKOJBKO IHEH U3
JTAHHOTO TEePHOJa BhIMaaano 6osee 2 MUJLTAMETPOB OCAIKOB.

>0 K
4,0 £ // \ ON
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1,0 / \ /
0,0
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mail 1975 a.

Haiinute kopeHb ypaBHEeHuUs v x+ 7 =8.
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B tpeyroneuuke ABC yron C paseH 90°, cos B :g, AB =45 . Haiigure AC .

TenedoHHAs KOMITAaHUS MTPETOCTABIISIET Ha BEIOOP TP TapH(HBIX TUIaHA.

Tapudusiii mian Abonenrexas IInata 3a 1 MuHYTY pasroBsopa
aTa
1. IToBpemMeHHBIH Her 0,5 pyOneit
190 pybneit Csprmre 400 MUHYT B MECSIIT —
2. KomOnHMpOBaHHBIH 3a 400 MuUHYT 0,4 py0Ouis 3a KaXIyr0
B MeCSI] JIOTIOJTHUTEIIbHYIO MUHYTY
3. Be3nuMHTHBIN 345 pyoOneii 0 pyouneit

AGoHeHT BbIOpan Hauboiee [elIeBbI Tapu(HBIA IUIAH HUCXOAS U3
NPEIIONIOKEHHS, YTO O0IIas IPOJOJDKUTENBFHOCTh Tele(OHHBIX pPa3roBOPOB
cocranisier 600 MuHyT B Mecsii. CKObKO py0iieit oH 10o/KeH OyIeT 3aliaTuTh 3a
Mecsl, ecnd o0mas IPOAOJDKHTENIBHOCTh Pa3roBOPOB B ITOM  MecsIe
nevictButensHO Oyaer 600 MuHyT?

Haiinure muomane 4eThIpexyroybHUKA, 1en
n300pakeHHOT0 Ha KIIeT4aToi Oymare ¢
pasmepoM KieTku lcmx1lcMm (oM. /
pucyHok). OTBeT HaiiTe B KBaApaTHBIX //
CaHTUMETpax. -

Haiinure 3HauEHUE BBIPAKEHHS 811°g9‘/ﬁ.
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Ha pucysnke m3o6paxensl rpaduk ¢GyHKIMH y = f(X) H KacaTeIbHas K ITOMY
rpaduKy, mOpoBeJeHHas B Touyke ¢ abcuuccodl x,. Haiinure 3HaueHHe

pon3BOAHON QyHKIHMH f(X) B TOUKE X, .

xy

A y=f(x)
N
0

N
/]
/
—
sy

B cocyn, nmeromuii popMy npaBHIBHON TpeyronbHON mpu3Msl, Hammwin 1200 e’
BOJIBI U IOTPY3MIIN B BOXY JeTanb. IIpi 3TOM ypOBEHb BOJBI MOJHSIICS C OTMETKH

15 cMm o otmetku 17 cm. Haiinute o6bem neranu. OTBET BBIpA3UTE B o’

Jnst ogHOTO M3 NpennpHATHHA-MOHOIIOIKCTOB 3aBHCHMOCTh OObeMa clipoca Ha
MPOAYKIHUIO ¢ (SIUHUII B MECSII) OT €€ IIeHbI p (THIC. py0.) 3amaercs GopmyIioit:
q=320-20p . Onpenenure MaKCUMAaIbHBIM YPOBEHb IIEHBl p (B THIC. py0.), IpU
KOTOPOM 3HAUCHHUE BBIPYUKH NPEATIPUATHUS 32 MECSAL] ¥ =¢ - p COCTaBUT HE MCHEE
960 TbIC. PYO.
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Haiinnte wambonbimee 3HaueHue ¢yHkmmu y=3In(x+4)—-3x+12 Ha oTpe3ke
[-3,5; 0].

[lepBrIit pabounii 3a yac nenaer Ha 2 neTanu OoJblle, YeM BTOPOH, M 3aKaHYHBAET

paboTy HaJ 3aKa30M, cocTosuM U3 168 neraneii, Ha 2 yaca ObICTpee, YeM BTOPOIt
pabounii, BBINOIHAIOIMN Takoi e 3aka3. CKOJBbKO JeTajei aenaer B dac
nepBblil pabounii?

Yacth 2

/na 3anucu pewenuit u omeemos Ha 3adanus CI-C6 ucnonwv3yiime oOnank
omeemog Ne 2. 3anuwiume cHauana HoMep 8bINOSIHAECMO20 3A0AHUA, A 3AMeM
HOJIHOE 000CHO6AHHOE peutenue U Omeemn.

3

I

4

IH

Pemure cucremy ypaBHeHUi
4187 17287 _8=0,

\/E—Zcosx:O.

B npaBunbshoil TpeyronbHOi nupamune SABC c ocHoBaHueM ABC WU3BECTHBI
pebpa: AB=6\3, SC=10. Touka N — cepenuHa pebpa BC. Haiigute yrom,
00pa30BaHHBIA IUIOCKOCTBIO OCHOBaHMsA W TpsaMoit AT, rme T — cepenuHa
oTpe3ka SN .

Pemnre HEPAaBCHCTBO

logL log“x2 1 logy 1 logy7 x?
17 v <| — .
11

JlnaroHanu Tparmeruu paBHBl 5 W +/13, a BbicoTa paBHa 3. Halimute rmiommans
Tpanenuu.

Haiigute Bce 3HaueHMs a, OPH KKIOM U3 KOTOPHIX HAMMEHBIEe 3HAYCHHE
2

¢yHkmun f(x)=-x"+6|x—a|—4x Ha orpe3ke [—7; 3] He MPHUHUMACTCS HHU Ha

OJTHOM M3 KOHIIOB 3TOT0 OTPE3Ka.

Haiingure Bce mapbl HAaTypanbHBIX YUCENI a U b, yHOBICTBOPSIOIIUE PaBEHCTBY

b — .
a’+14=bha (B mpaBOil dYacTH CTOMT YHCIIO, IONyYacMOE€ JOIHCHIBAHHEM
JIECITUYHOM 3alMCH YUCTIA g TI0CHIe JECATUYHOM 3anncy yucia b).

© 2010 Dexepanbhas cryxba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
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Enunbiii rocynaperpednblii sx3amed no MATEMATHUKE

Bapuant Ne 528

HHcTpyKIus o BHINOJHEHHIO PaGOTHI

Ha BbimonHeHune sk3aMeHaIMOHHOW paboThl MO MaTeMaTHke aaercss 4 daca
(240 mun). PaboTa cocTouT 13 ABYX YacTeil u conepkut 18 3aganuii.

Yacte 1 comepkut 12 3amanumii ¢ kpatkuMm oTBetoM (B1-B12) 6aszoBoro
YpOBHA 10 MaTepHaly Kypca MaTeMaTHKH. 3aJaHus YacTH | CUMTaoTCA
BBIITOJTHEHHBIMH, €CJIH 5K3aMCHYEMBIH N1yl BEPHBIH OTBET B BHJE IIEJIOT0O YHCIA
WM KOHEYHOW JIECATHIHON APOOH.

Yactp 2 comepxut 6 6osee cnoxubix 3aganuii (C1-C6) mo maTepuany Kypca
MaTeMaTuku. [Ipy UX BBIIOJIHEHUH HAJ0 3aIIKCATh MOJHOE PELICHUE U OTBET.

CoseryeM AT 3KOHOMHHU BPEMEHH NPOITYCKATh 3aJaHUe, KOTOPOE HE yIaeTCs
BBINTOJTHATE Cpa3y, U MEPeXOquTh K cienyromeMy. K BBITOIHEHNIO POy IIEeHHBIX
3aJJaHUI MOXHO BEPHYTHCS, €CIIH y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

© 2010 dexepanbhas cryxkba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
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Yacte 1

Omeemom na 3adanusn BI-B12 oOondicno obimb uenoe uucio uiu KOHeUHAs
Oecamuynasn opoos. Omeem cnedyem 3anucams 6 61aHK omeemoe Ne 1 cnpasa
Oom HOMeEpA 8bINONHAEMO20 3A0AHUA, HAYUHAA C nepeoll Kiemouku. Kascoyro
yugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Klemouke 6
coomeenmcmeuu ¢ npueeoeHHvIMuU 6 O1anke oopasyamu. Eounuybl usmepenuil
nucamo He HYIHCHO.

Jls IpUTOTOBIICHHUS MapHHAA Ul OTYpIIOB Tpedyercss 16 T TMMOHHOW KHCIOTHI
Ha 1 smutp Boxbl. Xo034iiKa FOTOBUT 7 JIUTPOB MapuHaja. B marazune npoparorcs
MaYKy JIMMOHHOM KHCOTHI mo 20 1. Kakoe HamMeHbIee 4YHCIO MadeK HYXXHO
KYTHUTh XO3sHKe JUIS IPUTOTOBICHIS MapiHana?

Ha pucyHke >XMpHBIMH TOYKAMH TIOKAa3aHO CYTOYHOE KOJIMYECTBO OCAIKOB,
BBIMAJAaBIINX B ApxaHrenbcke ¢ 16 mo 28 mas 1975 roma. Ilo ropuzoHTanu
YKa3bIBAIOTCS YMCIIa MECAIA, TI0 BEPTUKATU — KOJIMIECTBO OCAJKOB, BBHITIABIINX B
COOTBETCTBYIOIIMI JE€Hb, B MIJLTUMETpax. s HAriasIHOCTH KUPHBIE TOYKH Ha
pUCYHKE coenuHeHbl JuHHEH. OnpeAenuTre MO PUCYHKY, CKOJIBKO IHEH u3
JTAHHOTO TIEPHO/Ia BHIMAAANO0 Oosee 4 MUTUMETPOB OCAIKOB.
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HaiinuTte kopeHb ypaBHeHus +/5x+59=12.
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3
B tpeyroneanke ABC yron C paseH 90°, cos B =§, AB =45 . Haiinute AC.

TenedorHas KOMITaHHS IPEIOCTABISAET Ha BEIOOP TP TapU(DHEIX IUIaHA.

. AGoHeHTcKas
Tapudnslii man [Inara 3a 1 MmuHyTYy pasroBopa
iaTa
1. TToBpeMeHHBII Her 0,4 pybns
200 pyOneit Csbiie 360 MUHYT B MeCSILI —
2. KoMOMHUpOBaHHBIH 3a 360 MUHYT 0,3 pyOuis 3a KaxIyro
B MeCSI] JIOTIOTHUTEIBHYIO MUHYTY
3. be3nuMuTHBIH 325 py6uneit 0 pybmeit

AGoHeHT BbIOpan Hambonee [eIIEBBI TapuGHBIA IUIAH HUCXOAS W3
MPEATIONOKEHHSI, YTO OO0Iast MPOAODKUTEIBHOCTh TeNe(OHHBIX pPa3rOBOPOB
coctapisteT 700 MunyT B Mecsin. Ckoibko pyOieit oH JokeH OyAeT 3alIaTuTh 3a
Mecdl, ecnd o0mas MPOAODKUTEIBHOCTh pa3sTOBOPOB B 3TOM  MecsIe
neicteurensHo Oyaer 700 MunyT?

Haiinure mnomans ueTblpexyrojbHUKA,

1cm

n300pakeHHOT0 Ha KJeT4aTod Oymare c
pasmMepom kietku lemxlem  (em.

pucyHok). OTBeT IaiiTe B KBaIpaTHBIX \
CaHTHUMETpaXx.

. logs V19
Haiinute 3HaueHHE BEIpaskeHUs 9 Og“/—.
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Ha pucynxe m3o0Opaxens! rpadpuk ¢yHkmmm y = f(x) M KacarenbHas K 3TOMY
rpaduKy, IpoBeleHHas B Touke c abcuuccod x,. Haiigute 3HaueHue

pou3BOAHON QyHKIHMH f(X) B TOUKE X, .

Ay
\\
2
S~
y=f(x) ; 5 .
IREENNEE
-1
\\ .
\ ~N

B cocyn, nmeronuii opMy NpaBUIBHON TPEYyTOIbHON mpu3Mbl, Hammwm 2100 e’
BOJIBI ¥ TIOTPY3WIH B BOAY AeTanb. [Ipr 5TOM ypOBEHb BOJIBI MOJHSIICS C OTMETKH
24 cm 10 otMeTKH 26 cM. Halinute o0bem netamu. OTBET BBIPA3HUTE B o’

Jnsg ogHOTO M3 MPennpUsTHIH-MOHOMIOIMCTOB 3aBHCUMOCTh OObeMa cIpoca Ha
MPOAYKINIO ¢ (SIWHUII B MECSIT) OT €€ IIeHbI p (ThIC. py0.) 3amaercss GopMyInoit:

q=320-20p . Onpenenure MaKCUMaJIbHBIM YPOBEHB IIEHBI p (B THIC. py0.), IpU
KOTOPOM 3HauCHHUE BBIPYUKH NPEATIPUATHS 32 MECAL] ¥ =¢ - p COCTaBUT HE MECHEe
960 ThIC. PYO.
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Haiinure HamMmeHbIiee 3HaueHWe OGQyHKmuH py=8x—In(8x)+6 Ha oTpe3ke

1.5
16”16 |

IepBbrit pabounii 3a yac jaeaet Ha 3 aeTaiy OOJIbIIe, YeM BTOPOH, U 3aKaHUYUBACT

paboty Hax 3aka3oMm, coctosuM u3 208 neraneii, Ha 3 gaca ObICTpee, YeM BTOPOH
paboumii, BEIOTHSIONMNA TakoW jke 3aka3. CKONBKO JeTajel Jemaer B dHac
TIepBEIit pabounii?

Yacts 2

Jna 3anucu pewenuit u omeemos Ha 3adanus CI-C6 ucnonwv3yiime oOnanx
omeemog Ne 2. 3anuwiume cHauana HoMepP 8bINOIHAEMO20 3A0AHUA, A 3aAmMeM
HOJIHOE 000CHO6AHHOE peutenue u omeemn.

Pemure cuctemy ypaBHeHHI

3

4

IH

C

!

64'8% + 28" —3=0,

7y +4cosx=0.

B npaBunsnoil TpeyromsHoit mupamune SABC c ocHoBaHMeM ABC H3BECTHBI
peopa: AB=83, SC=10. Touka N — cepenuna pebpa BC. Haiigure yrodm,
00pa3oBaHHBIN IIOCKOCTBIO OCHOBaHMA W mpsmoit AT, rme T — cepemuna
orpeska SN .

Pemure HepaBeHCTBO
log | logs x2 log | logg X2

9 ° <5 3

Jwuaronanu tpaneuuu paBuel 10 u /61, a BeicoTa paBHa 6. Haiinure mmomans
Tparnenuu.

Haiimure Bce 3HaueHWs a, NpPH KaKAOM U3 KOTOPBHIX HaWMEHbIIEE 3HAYCHUE
¢yskmun f(x) =—x?+11 | x—a|+ x Ha oTpe3ke [—6; 10] He mpHHMMaeTCS HH Ha
OJHOM M3 KOHIIOB 3TOTO OTPE3Ka.

Haiimure Bce mapbl HAaTYpaldbHBIX YHCEN a W b, yIOBIECTBOPSIONINE PaBEHCTBY
a’+26=ba (8 [paBOM YaCTH CTOMT YHUCIO, MOJIy4aeMoe IOMUCHIBAHHEM
JEeCATHYHOM 3alHCH YHcia a IOoCe JeCATHYHO 3amucy yucia b).
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Enunbiii rocynaperpednblii sx3amed no MATEMATHUKE

Bapuant Ne 529

HHcTpyKIus o BHINOJHEHHIO PaGOTHI

Ha BbimonHeHune sk3aMeHaIMOHHONW paboThl MO MaTeMaTuke aaercss 4 uaca
(240 mun). PaboTa cocTouT 13 ABYX YacTeil u conepkut 18 3aganuii.

Yacte 1 comepkut 12 3amanumii ¢ kpatkuMm oTBetoM (B1-B12) 6aszoBoro
YpOBHA 10 MaTepHaly Kypca MaTeMaTHKH. 3aJaHus YacTH | CUMTaoTCA
BBIITOJTHEHHBIMH, €CJIH 5K3aMCHYEMBIH N1yl BEPHBIH OTBET B BHJE IIEJIOT0O YHCIA
WM KOHEYHOW JIECATHIHON APOOH.

Yactp 2 comepxut 6 6osee cnoxubix 3aganuii (C1-C6) mo maTepuany Kypca
MaTeMaTuku. [Ipy UX BBIIOJIHEHUH HAJ0 3aIIKCATh MOJHOE PELICHUE U OTBET.

CoseryeM AT 3KOHOMHHU BPEMEHH NPOITYCKATh 3aJaHUe, KOTOPOE HE yIaeTCs
BBINTOJTHATE Cpa3y, U MEPeXOquTh K cienyromeMy. K BBITOIHEHNIO POy IIEeHHBIX
3aJJaHUI MOXHO BEPHYTHCS, €CIIH y BaC OCTAHETCSA BPEMSL.

Kenaem ycnexa!

© 2010 dexepanbhas cryxkba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
Konuposauue He 1onmyckaercst

Yacrte 1

Omeemom na 3adanusn BI-B12 Oondcno ovimb uenoe uucio uiu KOHEUHAsA
Odecamuynasn 0opoos. Omeem ciedyem 3anucamo 6 61anK omeemos Ne 1 cnpasa
Om HOMEpA 8bINOHAEMO20 3A0AHUs, HAYUHAA C nepeoli Kiemouku. Kascoyro
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Klemouke 6

coomeemcmeuu ¢ npueedeHHvIMU 6 Oranke oopasyamu. EOunuybl usmepenuil
nucamo He HYHCHO.

bonpHOMY mpoITHCaHO JIEKapcTBO, KOTOpOE HyKHO muTh 1o 0,5 T 2 pasa B JeHb B
TedeHne 21 mHs. JlekapcTBO BEITycKaeTcs B yrmakoBKax mo 12 Tabmetox mo 0,5 T.
Kakoro HanMeHBIIIero KOJIMIecTBa YIIaKOBOK XBAaTHT Ha BECh KypC JIEYECHUS?

Ha pucyHKe >KHPHBIMH TOYKaMH IIOKa3aHO CYTOYHOE KOJMYECTBO OCA/KOB,
BbimagaBminx B Boponexxe ¢ 21 mo 31 aBrycra 1962 roxma. Ilo ropusoHTanu
YKa3bIBAIOTCS YMCIIa MecAIla, 0 BEPTHKAIN — KOJIMYECTBO OCAJIKOB, BHINABIINX B
COOTBETCTBYIOIIUH JIeHb, B MIJUIUMETpaX. [yl HAarTsHOCTH XHUPHBIE TOYKH Ha
PHUCYHKE cOeAMHEHbI JMHMEeH. Ompenenure IO PUCYHKY, CKOJNBKO JHEH U3
JIAaHHOTO TIeproa BhINaano 6onee | MUIIIMMETpa OCaIKOB.
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S =N w >~ (%) [©2 BN
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—

21 22 23 24 25 26 27 28 29 30 31
aszycm 1962 2.

Haiinure kopeHb ypaBHeHus 33 —6x =3.




EanHbIN rocynapcTBeHHbIn ak3ameH, 2010 r. MATEMATWKA, 11 knacc. 529-2/3

B tpeyroneuauxke ABC yron C paseH 90°, cos B :i, AB =45 . Haiigure AC . Ha pucynxe msobpaxenst rpagux dymamm y=f(x) n xacarensHas k oromy
5 rpaduKky, IpoBeieHHas B Todyke ¢ abcuuccoll x,. Halinute 3HavyeHHe

pou3BoJHON GyHKIMU f(X) B TOYKE X;.

Ay
TenedoHHAs KOMITAaHUS MTPEOCTABIISIET Ha BEIOOP TP TapH(HBIX TUIaHA. <
TapudHsIi ran AOOHEHTCKas IIara [Inara 3a 1 MuHyTY pasroBopa \\\
1. IToBpemMeHHBIH Her 0,3 pyOuns 9
160 pyoneit Cspime 400 MUHYT B MecSIl —
2. KomOnHMpOBaHHBIH 3a 400 MuUHYT 0,2 pyOus 3a KaxIyro I I N LN
B MeCAII JIOTIONHUTENBHYI0 MUHYTY y=f(x) ' 5

= = " ; .
3. be3numuTHBII 195 pybaneit 0 pyOueit 0 i alc(, N x
AGoneHT BbIOpan HamOoijee JemIeBbIl TapuHBIH IUIAH  HCXOIS U3 -1 \
MPEANONIOKEHHsI, YTO OOINasl IMPOJOJDKUTEIBHOCTh TeNC(OHHBIX pPa3rOBOPOB \ N
coctapiseT 500 MunyT B Mecsn. Ckonbko pyOreit oH JokeH OyAeT 3alIaTuTh 3a \ N
Mecsll, ecid oO0mas MPOAOJDKUTEIBHOCTh Pa3rOBOPOB B ITOM  MeECsIe
nevictButensHO Oyaer 500 MuHyT?

Haiiqure muomans TpeyrojbHUKa,
N300paXEHHOTO Ha  KJIeT4aTol Lo . 3
Gymare C  pasMepoM  KJIETKH ) B ummnunanpuueckuit cocyn Hamwiu 2800 cM® BOJbL. YPOBEHb BOJABI MIPH 3TOM
lemx1lem (em. pucyHok). OTBer e okazaycs paBHbIM 10 cM. B 5KMIKOCTh MONHOCTBIO MOTPY3WIN AeTanb. Ilpu 3ToM
naiiTe B KBaJPATHBIX CAHTHMETPAX. // YPOBEHb JKHUIKOCTH B COCy/e MONMHsUICA Ha 5 cM. Uemy paBeH oObeM jaeranm?
// OTBeT BBIPA3UTE B CM".

B10 | Jns ogHOTO M3 MPEINPHUATHI-MOHOIIOJIMCTOB 3aBUCUMOCTh 00BEMa CIpoca Ha

NPONYKIHUIO ¢ (SAMHMII B MECSII) OT ee IeHbl p (ThIC. py0.) 3amaercs GopMyIoii:

q=320-20p . Onpenenure MaKCUMAaJIbHBIH YPOBEHB IIEHBI p (B ThIC. py0.), IpH

HaiinuTe 3HaueHue BbIpaKeHUS 811°g9‘/ﬁ. KOTOPOM 3HAYEHHUE BBIPYUKH MPEANPUATHS 32 MECHL] ¥ =¢ - p COCTaBUT HE MEHEe
960 TEIC. PYO.
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Haiigure HanGonbluee 3Hadenne ¢yHkimH y = In(x+6)® —6x mHa orpeske
[-5,5; 0].

[TepBrIit pabouwnii 3a yac JenaeT Ha 2 AeTaiy OONbIIe, YeM BTOPOH, U 3aKaHYHBacT
paboTy HaJ 3aKa3oM, coctosmumM u3 120 metaneit, Ha 2 Jaca ObIcTpee, 4eM BTOPOit
pabounii, BRINOTHSIOMUH Tako# ke 3aka3. CKOJIbKO JeTaliedl B Jac JiejaeT BTOPOr
pabounii?

Yactb 2

Jna 3anucu pewenuit u omeemog na 3adanus CI-C6 ucnonwv3yitme 6nanx
omeemoe Ne 2. 3anumume cHauana Homep 6bINOIAHAEMO20 3A0AHUA, A4 3AMEM
nonnoe 000CHOBAHKOE PeuieHue 1 Omeent.

Pemmre cucremy ypaBHeHUI

4187 43 0%% _4-0,

\/@—SCosxzo.

B nmpaBuneHOM mectuyronsHoW npusme ABCDEFA B/ C/DEF, cropoHa
OCHOBaHHs paBHa 2, a BbIcoTa paBHa l. Haidigure yrom mexny mpsamoit E\B) n
miockocteio AFC.

Pemnte HepaBeHCTBO
log | log7 x? log logys x2

13 5 <7 7

Jwuaronanu Tpameuuu paBHbl 5 u /18, a BbicoTa paBHa 3. Haiinurte miomans
Tpamnenuu.

HaﬁHHTe BC€ 3HAYCHHUA a, IPU KaXIOM H3 KOTOPBIX HAWMMCHBIICC 3HAYCHUC

dyskmmn f(x)=—-x>+9|x—a|—x Ha orpeske [—6; 8] He NPHHHUMACTCS HH Ha
OJTHOM M3 KOHIIOB 3TOT'0 OTPE3Ka.

HaﬁZ[HTe BCC IIapbl HATypaJIbHBIX YHCCII a U b, YAOBJICTBOPAIONIUC PABCHCTBY

a’ +8=ba (B mpaBoW dYACTH CTOMT YHCIO, TIOJIy4aeMOe JIOTIHCHIBAHUEM
JIECITUYHOH 3aIMCH YMCIIA @ TIOCHE JSCATUIHOM 3ancy yucia b).

© 2010 Dexepanbhas cryxba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
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Enunbiii rocynaperpednblii sx3amed no MATEMATHUKE

Bapuant Ne 530

HHcTpyKIus o BHINOJHEHHIO PaGOTHI

Ha BbimonHeHune sk3aMeHaIMOHHOW paboThl MO MaTeMaTHke aaercss 4 daca
(240 mun). PaboTa cocTouT 13 ABYX YacTeil u conepkut 18 3aganuii.

Yacte 1 comepkut 12 3amanumii ¢ kpatkuMm oTBetoM (B1-B12) 6aszoBoro
YpOBHA 10 MaTepHaly Kypca MaTeMaTHKH. 3aJaHus YacTH | CUMTaoTCA
BBIITOJTHEHHBIMH, €CJIH 5K3aMCHYEMBIH N1yl BEPHBIH OTBET B BHJE IIEJIOT0O YHCIA
WM KOHEYHOW JIECATHIHON APOOH.

Yactp 2 comepxut 6 6osee cnoxubix 3aganuii (C1-C6) mo maTepuany Kypca
MaTeMaTuku. [Ipy UX BBIIOJIHEHUH HAJ0 3aIIKCATh MOJHOE PELICHUE U OTBET.

CoseryeM AT 3KOHOMHHU BPEMEHH NPOITYCKATh 3aJaHUe, KOTOPOE HE yIaeTCs
BBINTOJTHATE Cpa3y, U MEPeXOquTh K cienyromeMy. K BBITOIHEHNIO POy IIEeHHBIX
3aJJaHUI MOXHO BEPHYTHCS, €CIIH y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

© 2010 dexepanbhas cryxkba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
Konuposauue He 1onmyckaercst

Yacrte 1

Omeemom na 3adanusn BI-B12 Oondcno ovimb uenoe uucio uiu KOHEUHAsA
Odecamuynasn 0opoos. Omeem ciedyem 3anucamo 6 61anK omeemos Ne 1 cnpasa
Om HOMEpA 8bINOHAEMO20 3A0AHUs, HAYUHAA C nepeoli Kiemouku. Kascoyro
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Klemouke 6

coomeemcmeuu ¢ npueedeHHvIMU 6 Oranke oopasyamu. EOunuybl usmepenuil
nucamo He HYHCHO.

BormsHOMY IIpONHMCaHO JIEKapCTBO, KOTOPOE HYX HO IHTh 1mo 0,5 T 2 pas3a B JIeHb B
TedeHne 19 nHei. JlekapcTBO BBIMyCcKaeTcs B ynakoBkax mo 10 Tabmeroxk mo 0,5 T.
Kakoro HanMeHBbIIIero KOJIMYECTBa YIIaKOBOK XBATHT HA BECh KypC JIEUCHUS?

Ha pucyHke >XMpHBIMH TOYKAMHM IIOKAa3aHO CYTOYHOE KOJIMYECTBO OCAIKOB,
BeImazaBmux B Boporexe ¢ 21 mo 31 asrycra 1962 roma. Ilo ropusonTamm
YKa3bIBAIOTCSL YUCIIA MECSIIA, 10 BEPTHKAIU — KOJIMYECTBO OCAAKOB, BBHIIABIINX B
COOTBETCTBYIOLIMI [CHb, B MIJUTUMETpax. J[Jis HATJISIHOCTU KUPHBIC TOYKH Ha
pUCYHKe coenuHeHbl JuHHEH. OnpeAenuTre MO PUCYHKY, CKOJIBKO IHEW U3
JTAHHOTO MEePHOAa BhINaano 6osee 2 MUILTUMETPOB OCAIKOB.

7
6
i // \\
4 [\
3 \ [ [\
\ [\ [\
9 \\ / \\ // \
L L \ AL
\ /. \./ N\
0
21 22 23 24 25 26 27 28 29 30 31
aszycm 1962 2.

Haiinure xopeHb ypaBHeHHS /41 —2x =3.




Haiinure muomans 4yeTbIpexyroybHUKA, 1en

EanHbIN rocynapcTBeHHbIn ak3ameH, 2010 r. MATEMATWKA, 11 knacc. 530-2/3

3
B tpeyroneunke ABC yron C paseH 90°, cos B =§, AB =45 . Haiinute AC.

TenedorHas KOMITaHHS IPEIOCTABISAET Ha BEIOOP TP TapU(DHEIX IUIaHA.

Tapudnslii man Abouenrexaz [Tnara 3a 1 MmuHyTYy pasroBopa
miaTa
1. [ToBpeMeHHBII Her 0,3 pyOust
160 pyoneit Capiie 420 MUHYT B MeCSIL —
2. KoMOnHMpOBaHHBIH 32 420 MUHYT 0,2 pyOuis 3a KaXIyro
B MeCSI] JIOTIOJTHUTEIBHYIO MUHYTY
3. be3nuMuTHBIH 225 pyOneit 0 pyGmeit

AGoHEeHT BbIOpan Haumbonee JEmIEBBI TapuGHBIA IUIAH HUCXOAS W3
MIPEATIONOKEHHSI, YTO OOIast MPOAODKUTEIBHOCTh TeNe(OHHBIX pPa3rOBOPOB
cocraBisier 600 MuHYT B Mecsii. CKOJIBKO pyOJieit OH TOMKEeH OyeT 3aliaTUTh 3a
Mecdll, ecnd oO0mas IPOAODKUTEIBHOCTh pa3sTOBOPOB B 3TOM  MecsIe
nericteutensHo Oyaer 600 MuHyT?

n300pakeHHOT0 Ha KJIeT4aToi Oymare ¢

pasmepoM KieTku lcmx1lcMm (cm. S
pucyHok). OTBeT HaiiTe B KBaJApaTHBIX //
CaHTHMETpax. 7

. logs V19
Haiinure 3HaueHne BHIpaKeHUs 9 °g3‘/7.

© 2010 Dexepanbhas cryxba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
Konuposauue He 1omyckaercst

Ha pucynxe m3o0Opaxens! rpadpuk ¢yHkmmm y = f(x) M KacarenbHas K 3TOMY

rpaduKy, IpoBeleHHas B Touke c abcuuccod x,. Haiigute 3HaueHue
pou3BOAHON QyHKIHMH f(X) B TOUKE X, .

\
)

=Y

=~

e

_—

B mummappugeckuit cocyn Hammum 1500 eM® BoEL YpoBeHb BOABI IIPU TOM

B10

okazaycs paBHbIM 20 cM. B KHAKOCTh IOJHOCTBIO NOTPY3WIX JeTans. [Ipu aTom
YPOBEHb KHUIKOCTH B cocyle MmomgHsuics Ha 4 cM. UeMy paBeH o0beM jaerann?

OtBer BBIPA3UTEC B CM3 .

Jiis omHOTO W3 TPEenupHUATHI-MOHOIIOJIMCTOB 3aBHCHMOCTh 0OBEMa cIpoca Ha
MPOAYKLUIO ¢ (SIWHUII B MECSII) OT €€ IIeHbl p (THIC. py0.) 3amaercs Gpopmynoii:
q=320-20p . Onpenenure MaKCUMAaJIbHBIH YPOBEHB IIEHBI p (B ThIC. py0.), IpH
KOTOPOM 3Ha4eHHE BBIPYUYKH MPEIIPHUSATHS 32 MECSIII 7 = ¢ - p COCTAaBUT HE MEHee
960 ThIC. pYO.
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Haiinure HauMeHbliee 3HayeHue QyHKIMH y=2x>—6x+2Inx+7 Ha oTpeske
6 8
777

[lepBolit pabounii 3a yac aenaer Ha 1 geranb OoJblle, 4eM BTOPOH, U 3aKaHUYUBAET
paboTy Hax 3aka3zoM, cocTosiuM u3 132 meranelt, Ha 1 yac ObicTpee, YeM BTOPOit
pabGounii, BBEIMONHSIONIMNA Tako# ke 3aka3. CKONBKO JdeTajeldl B dYac Jenaer
TepBbIH pabounii?

Yactb 2

Jna 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnonv3yitme oOnank
omeemog N 2. 3anuwmume cHauania Homep 8bINOSIHACMO20 3A0AHUA, A 3ameM
HOJIHOE 000CHO6AHHOE pelenue U Omeemn.

Pemute cucremy ypaBHeHUI

48546 -2 —7=0,

\/@—ZCosxzo.

B npaBunpHO# mectuyronsHoit mpusme ABCDEFA B C\D\EF, cropoHa

OCHOBaHHA paBHa 8, a BeicoTa paBHa l. Haiinure yronm mexmy mpsamod E\B) n
mnockocTeio AFC;.

Pemnte HepaBeHCTBO
log | logg x2 log Iog“x2
11 " <9 ?°

Jwnaronanu tpanenuu pasHsl 10 u +/45, a BeicoTta paBHa 6. Haiigute momans
Tpamneuuu.

Haiigute Bce 3HaueHUs] g, MPU KaKAOM U3 KOTOPBIX HAMMEHbBIIEE 3HAYCHHE
2

¢byakmun f(x)=—x"+8|x—a|+2x Ha oTpe3ke [—7; 7] He MpPUHUMAETCS HU HA

OJTHOM M3 KOHIIOB 3TOT'0 OTPE3Ka.

Haiinute Bce maphl HaTypalbHBIX 4YHCEl @ U b, yHOBIETBODSIOLIME PAaBEHCTBY

b — .
a’+14=bha (B mpaBOil dYacTH CTOMT YHCIIO, IOIyYacMOE€ JOIHCHIBAHHEM
JIECITUYHOH 3alMCH YUCTIa g TI0CHIe JECATUYHOH 3anucy yucia b).
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Enunbiii rocynaperpednblii sx3amed no MATEMATHUKE

BapuanT Ne 531

HHcTpyKIus o BHINOJHEHHIO PaGOTHI

Ha BbimonHeHune sk3aMeHaIMOHHOW paboThl MO MaTeMaTHke aaercss 4 daca
(240 mun). PaboTa cocTouT 13 ABYX YacTeil u conepkut 18 3aganuii.

Yacte 1 comepkut 12 3amanumii ¢ kpatkuMm oTBetoM (B1-B12) 6aszoBoro
YpPOBHS TIO MaTepHally Kypca MaTeMaTHKW. 3aJaHusi dYacTH | CUHTaroTCs
BBITIOJTHEHHBIMH, €CJIM 3K3aMEHYEMBIH NTal BEPHBI OTBET B BHJIE IIEJIOT0 YHCIIA
WM KOHEYHOW JIECATHIHON APOOH.

Yactp 2 comepxut 6 6osee cnoxubix 3aganuii (C1-C6) mo maTepuany Kypca
MaTeMaTuku. [Ipy UX BBIIOJIHEHUH HAJ0 3aIIKCATh MOJHOE PELICHUE U OTBET.

CoBeTyeMm aJisi SKOHOMHUH BpeMEHH TPOITyCKaTh 3aJaHne, KOTOpOoe He yIaeTcs

BBITIOJIHUTG CPa3y, U NEPEXOJUTh K cienyoueMy. K BhIIIOIHEHNIO POy IIEHHBIX
3aJlaHUH MOKHO BEPHYTHCS, €CIIM Yy BAC OCTAHETCSl BPEMsL.

Kenaem ycnexa!

© 2010 dexepanbhas cryxkba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
KomnmpoBanue He gomyckaercst

Yacrte 1

Omeemom na 3adanusn BI-B12 Oondcno ovimb uenoe uucio uiu KOHEUHAsA
Odecamuynasn 0opoos. Omeem ciedyem 3anucamo 6 61anK omeemos Ne 1 cnpasa
Om HOMEpA 8bINOHAEMO20 3A0AHUs, HAYUHAA C nepeoli Kiemouku. Kascoyro
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Klemouke 6

coomeemcmeuu ¢ npueedeHHvIMU 6 Oranke oopasyamu. EOunuybl usmepenuil
nucamo He HYHCHO.

BorsHOMY IIpomHMCaHO JIEKapCTBO, KOTOpOEe HYxkHO IHTh 1o 0,5 T 4 pas3a B IeHb B
TedeHue 14 gueit. JlekapcTBO BBIMyCKaeTCs B yIaKkoBKax mo 6 tabierox mo 0,25 T.
Kakoro HauMeHBbIIIEro KOJIM4eCTBa YIIaKOBOK XBATHT HA BECh KypC JI€UCHUS?

Ha pucyHke XHUpHBIMH TOYKAMH IIOKAa3aHO CYTOYHOE KOJIMYECTBO OCAAKOB,
BeImazaBmux B Boporexe ¢ 21 mo 31 asrycra 1962 roma. Ilo ropusonTamm
YKa3bIBAIOTCS YHCNIAa MECALa, 10 BePTHKAIH — KOJIMYECTBO OCAJKOB, BBIIABIINX B
COOTBETCTBYIOIIMH JIeHb, B MUJUIMMeETpax. [l HAaIrIsJHOCTH KUpPHbIE TOYKH Ha
pHCYyHKe coequHeHbl nuHHed. Omnpegenure O PUCYHKY, CKOIBKO THEH u3
JIAaHHOTO TIEPUO/a HE BBINAJIaJI0 WM BBINAJIANI0 MEHEe 3 MUJLIMMETPOB OCaIKOB.
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aszycm 1962 2.

Haiinure xopeHs ypaBHeHHs +x+17=10.
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3
B tpeyroneranke ABC yron C paseH 90°, cos B =3 AB =45 . Haligure AC .

TenedonHas KOMIIaHKS NPEIOCTABISLET Ha BEIOOD TPH TapU(HBIX IUIaHA.

Tapuduslii man Abonentcras [Tnara 3a 1 MmuHyTYy pasroBopa
miaTa
1. [ToBpeMeHHBII Her 0,5 pyOumeit
190 pyoneit Capiie 400 MUHYT B MecsIL —
2. KoMOMHMpOBaHHBIH 3a 400 MUHYT 0,4 pyOuis 3a KaXIyrO
B MeCSI] JIOTIOJTHUTEIBHYI0 MUHYTY
3. be3nuMuTHBIH 345 pyb6uneit 0 pybmeit

AGoHEeHT BbIOpan Hambomee JCIICBBI TapuGHBIA IUIAH HUCXOAS W3
MIPEATIONOKEHHsI, YTO OO0Ias MPOAOIDKUTEIBHOCTh TeNe(OHHBIX pPa3rOBOPOB
cocraBisier 600 MuHYT B Mecsiil. CKOJIBKO pyOJieit OH TOMKEeH OyeT 3aliaTuTh 3a
Mecdll, ecnd oO0mas MPOAODKUTEIBHOCTh pa3sTOBOPOB B 3TOM  MecsIe
nericteutensHo Oyaer 600 MuHyT?

Haiinure mromans YCTBIPCXYTI'OJIbHUKA, 1
CM

M300paXEHHOTO Ha KJIETYaTOH Oymare c
pasmepom kietku lemxlem  (em.

pucyHok). OTBeT naiiTe B KBaJpaTHBIX \
CaHTHUMeETpax.

Haiiure 3HaU€HUE BHIPAKEHUS 2510“45‘/ﬁ .
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Ha pucynxe m3o0Opaxens! rpadpuk ¢yHkmmm y = f(x) M KacarenbHas K 3TOMY

rpaduKy, IpoBeleHHas B Touke c abcuuccod x,. Haiigute 3HaueHue
NpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

vy A
=11
- I %o 3 -~
1 0 x
3
\
\

B munmuaapuueckuit cocyn namuiau 1800 o’ BOABL. YPOBEHb BOJIBI IIPU 3TOM

B10

okaszancs paBeH 15 cM. B XHUIKOCTb MOJHOCTBIO MOTPY3WIM AeTanb. lIpu sTom
YPOBEHB JXHMIKOCTH B cocyne HoaHsuics Ha 2 cM. Uemy paBeH o0ObeM jaetanu?

OTBeT BEIPA3UTE B CM" .

Jns oHOTO M3 MPennpUATHI-MOHOIOIMCTOB 3aBHCUMOCTh O00BbeMa cIpoca Ha
NPOAYKINIO ¢ (SIMHMI B MECSI) OT €€ IeHbl p (ThIC. py0.) 3agaeTcst GOpMyIIoN:
q=320-20p . Onpenenure MaKCUMaJIbHBIN YPOBEHB IIEHBI p (B THIC. py0.), IpH
KOTOPOM 3HaueHHUE BBIPYUKH NPEATIPUATHS 32 MECAL] ¥ =¢ - p COCTaBUT HE MEHEe
960 TrIC. PYO.



EanHbIN rocynapcTBeHHbIn ak3ameH, 2010 r. MATEMATWKA, 11 knacc. 531-3/3

Haiinute HamMenbimee 3HadeHue QyHKuu y=3x-—3In(x+9)+5 Ha orpe3ke
[-8,5; 0].

IepBbIit pabounii 3a yac Aenaet Ha 1 JeTanb OoJbIle, YeM BTOPOH, M 3aKaHYUBACT
paboTy Haja 3aka3oM, coctosiuM u3 182 meraiel, Ha 1 wac ObicTpee, YeM BTOpPOit
pabounii, BBITIOIHAIOMMA TakoW e 3aka3. CKOJbKO JeTajei aenaeT B dac
TepBbIi pabounii?

Yacth 2

Jna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonwv3yiime onanx
omeemog Ne 2. 3anuwmiume cHauana HOMepP 8bINOIHAEMO20 3A0AHUA, A 3aAMeM
HOJIHOE 000CHO6AHHOE peutenue U Omeemn.

3

I H
N

Pemnre cucremy ypaBHeHui
16'8* +3.4'* —4=0,

5y +2cosx=0.

B npaBunpHOM 1mectuyroneHoil npusme ABCDEFABC D, EF, cropoHa
OCHOBaHMA paBHa 1, a BbIcOTa paBHa 6. Haiinmure yrom mexny npsmoi E\B; u
mnockocTeio AFC.

Pemre HepaBeHCTBO
log | logy x2 log log;7 X2

17 v <7 7

Huaronanu tpanenuu paBusl 10 u +/89, a BeicoTa paBHa 8. Haiinure mmomans
Tpamneuuu.

Haiinure Bce 3HaueHHWs a, NpU KaXAOM U3 KOTOPBIX HaMMEHbIIEEe 3HAYCHUE
¢ynkm f(x) = —x*+6 | x—a|—4x Ha orpe3ke [—7; 3] He mMpUHUMAETCS HU Ha
OJHOM M3 KOHIIOB 3TOTO OTPE3Ka.

Haiinure Bce mapbl HAaTypanbHBIX YUCEN a U b, yIOBIETBOPSIONINE PABEHCTBY

(lb +26=ba (B npaBoﬁ YaCcTU CTOUT YHUCJIO0, II0Jy4YaeMO€ OOIMMCbIBAHUEM
JIECATUYHOM 3aUCH YUCIIA a T0CIIe JECATUYIHOM 3aIIUCH YUCIa b)

© 2010 Dexepanbhas cryxba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
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Enunbiii rocynaperpednblii sx3amed no MATEMATHUKE

Bapuant Ne 532

HHcTpyKIus o BHINOJHEHHIO PaGOTHI

Ha BhImonHEHME 3K3aMEHAIMOHHON paboTHI MO MaremaTmke paercs 4 gaca

(240 mun). PaboTa cocTouT 13 ABYX YacTeil u conepkut 18 3aganuii.

Yacte 1 comepkut 12 3amanumii ¢ kpatkuMm oTBetoM (B1-B12) 6aszoBoro
1 cuurarorcs

YPOBHS TIO Marepually Kypca MaTeMaTUKH. 3aJaHus dYacTh
BBITIOJIHEHHBIMH, €CJIM SK3aMEHYEMBbI N1ajl BEpHBII OTBET B BUJE ILIEJIOT0 YUCIA

WM KOHEYHOW JIECATHIHON APOOH.
Yactp 2 comepxut 6 6osee cnoxubix 3aganuii (C1-C6) mo maTepuany Kypca

MaTeMaTuku. [Ipu UX BBINOTHEHUH HAJ0 3aIIMCaTh MOJHOE PEIICHNE U OTBET.
CoseryeM AT 3KOHOMHHU BPEMEHH NPOITYCKATh 3aJaHUe, KOTOPOE HE yIaeTCs
BBITIOJIHUTG CPa3y, U NEPEXOJUTh K cienyoueMy. K BhIIIOIHEHNIO POy IIEHHBIX

BaI[aHI/Iﬁ MOJKHO BEPHYTBCA, €CJIN Y BaC OCTAHETCS BPpEMHI.

Kenaem ycnexa!
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Yacrte 1

Omeemom na 3adanusn BI-B12 Oondcno ovimb uenoe uucio uiu KOHEUHAsA
Odecamuynasn 0opoos. Omeem ciedyem 3anucamo 6 61anK omeemos Ne 1 cnpasa
Om HOMEpA 8bINOHAEMO20 3A0AHUs, HAYUHAA C nepeoli Kiemouku. Kascoyro
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHHvIMU 6 Oranke oopasyamu. EOunuybl usmepenuil

nucambv He HYIHCHO.

BormsHOMY IponucaHo JIEKapCTBO, KOTOpPOe HykHO muTh 1o 0,5 T 3 pa3a B JeHb B

TedueHne 14 pueil. JlexapcTBo BhITyckaeTcs B ymakoBkax mo 10 TabmeTok mo
0,25 r. Kakoro HauMeHBIIErO KOIMYECTBA YNAKOBOK XBATUT HAa BECh KypcC

nedyeHus?

Ha pucyHke XUpHBIMM TOYKaMH IIOKa3aHO CYTOYHOE KOJIMYECTBO OCAJKOB,

BHIMAaBIINX B ApxaHrenbcke ¢ 16 mo 28 mas 1975 roma. Ilo ropuzonTtanu
YKa3bIBAKOTCS YHCIIA MECALA, 10 BEPTHKAIN — KOJIMYECTBO OCA/IKOB, BBIIIABIINX B
COOTBETCTBYIOIIMI JE€Hb, B MIJTUMETpax. s HariasIHOCTH KUPHBIE TOYKH Ha
pHCYyHKE coequHeHbl nuHHed. Ompenenure 0 PUCYHKY, CKOJBKO IHEH u3

JaHHOI'O I€puoaa HE BbIITagaI0 OCaaKOB.

5,0
’ K
X N

40

; N\ I\
50 [\ S W
; // \\ / \\ //
2,0 // \\ // \\ //
1,0 / \ /

0,0

16 17 18 19 20 21 22 23 24 25 26 27 28
mau 1975 2.

Haiinure xopeHb ypaBHEHHs v x + 52 =8§.
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Ha pucynke wm3o0paxeHbl Tpaduk GyHKIHHA y = f(X) W KacaTembHas K 3TOMY

o 3 y
B 1peyronbruke ABC yron C pasen 90°, cosB 5 AB =45 Haitmure AC. rpaduky, TpOBeleHHas B Touke c abcmuccoit  X,. Haiinure 3Hauenue

pou3BOAHON GyHKIMU f(X) B TOUKE X .

Ay
1
Tenedonnas KOMIaHW IPETOCTABIAET Ha BEIOOP TP TapU(HBIX IIIaHA. 1 o 5 -
,/—‘\0 I x
. AGoHeHTCKast N |
Tapuduslii uan [lnara 3a 1 MuHyTY pasroBopa \\ |
iara — i) \\ |
. y=flx !
1. IToBpemMeHHBIH Her 0,4 py6uis \ |
200 pyGmeit Caeimte 360 MEHYT B MeCSIT — \;
2. KomOnHMpOBaHHBIH 3a 360 MUHYT 0,3 py0Ouist 3a KaXIyro \
B MeCSI] JIOTIOTHUTEIBHYIO MUHYTY \
3. Be3nuMHTHBIN 325 pyoOuneii 0 pyouneit \
AGoHeHT BbIOpan Hauboiee [elIeBbI Tapu(HBIA IUIAH HUCXOAS U3 \
NPEIIONIOKEHHS, YTO O0IIas IPOJOJDKUTENBFHOCTh Tele(OHHBIX pPa3roBOPOB \
cocranisier 700 MuHyT B Mecsii. CKObKO pyOiieil oH 1o/keH OyIeT 3aliaTuTh 3a _8
Mecsl, ecnd o0mas IPOAOJDKHTENIBHOCTh Pa3roBOPOB B ITOM  MecsIe

nevictButensHO Oyaer 700 MuHyT?

B umnuanpuueckuii cocya nHammumu 2100 cM® BOJIBL YpoBeHb BOABI MPU STOM

Haiizute miomanp TpeyroibHHKa, W300paXkeH- OKazaJcs paBHBIM 15 cM. B JKHAKOCTh HMONHOCTBIO MOTPY3WIN JIeTajib. [Ipu aTOM
HOTO Ha KJICTYaToi Oymare ¢ pa3MepoM KIETKH YPOBEHb KUAKOCTU B cocyzae moausiics Ha 10 cm. Uemy paBeH oOwveM nmeTanu?
lecm x 1em (em. pucyHok). OTBer pnaiite B N OTBET BHIPA3UTE B CM".

KBaJIPaTHBIX CAHTUMETPAX. ‘\\
N
NI
\ B10 | [ns ogHOTO M3 TMPEINPUATHI-MOHOIIOJIMCTOB 3aBUCHMOCTh 00BEMa cCrpoca Ha
AN NPONYKIHUIO ¢ (SAWHMII B MECSII) OT ee IeHbl p (ThIC. py0.) 3agaercs GopMyIoii:
L \\ q=320-20p . Onpenenure MaKCUMaJIFHBIN YPOBEHB IICHBI p (B THIC. py0.), IpH
\ KOTOPOM 3Hau€HHE BBIPYUKH MPEANPHUATHS 32 MECSI] ¥ =¢ - p COCTABUT HE MEHee

960 TrIC. pYO.

Haiinute wambonbimee 3HavueHue OGyHKmmd y=In(9x)—9x+4 Ha oTpeske

HaliguTe 3HaYEHHE BBIPAXKEHUS 41°gzﬁ. [ 1 5 }

18718
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[epBrrit pabounii 3a yac aenaer Ha 2 AeTanu OOJbIIe, YeM BTOPO, M 3aKaHUYUBAET

paboTy HaJ 3aKa30M, COCTOSIINM U3 168 neraneii, Ha 2 gaca ObICTpee, 4eM BTOPOI
pa0oumii, BBHIMOTHSIONMNA TakoH ke 3aka3. CKOIBKO JAeTalmed naenaer B vac
HepBsIit pabounii?

Yactp 2

Jna 3anucu pewenuii u omeemos Ha 3adanus CI-C6 ucnonv3yitme 6nank
omeemoe Ne 2. 3anuwmume cHauana Homep 6bINOIHAEMOZ20 3A0AHUSA, A 3AMEM
HOJIHOE 000CHOGARHOE Peulene U OMEem.

Pemmre cucremy ypaBHeHUi

3

4

II

25 46 -5 —7=0,

ﬂ—2cosx=0.

B npaBunbHol TpeyronbHoi nupamuae SABC c ocHoBaHnueM ABC HW3BECTHBI
pedpa: AB=43 , SC=5. Touka N — cepemuHa pebpa BC. Haiigure yrodn,
00pa3oBaHHBIA TUIOCKOCTBIO OCHOBaHMsA W mpsimoit AT, rme T — cepenuHa
otpeska SN .

Pemnre HCPAaBCHCTBO

log | logs o 1 logs log; 7 x*
17 v <|= .
5

Juaronanu tpamenuu paBHbl 5 U +/13, a BeicoTa paBHa 3. Halimure riomanb
Tpaneuuu.

Haiimure Bce 3HaueHWs a, NpPH KaKAOM U3 KOTOPHIX HaWMEHbBIIEE 3HAUCHUE
¢ysxun f(x) =—x?+11 | x —a|+ x Ha oTpe3ke [—6; 10] He MpUHMMaeTCS HU Ha
OJJHOM M3 KOHIIOB 3TOTO OTPE3Ka.

Haiinmure Bce mapbl HaTypadbHBIX YHCEN a U b, YIOBIETBOPSIOMINE PABEHCTBY

ab +6=ab (B npaBoﬁ YaCcTu CTOUT 4YHUCJIO0, IOJYy4YaeMOC MPUIIHUCBIBAHUCM
Z[eCHTH‘IHOﬁ 3alluCH YucCiia a nepen JIECATUYHON 3aIUChIO YHCIIa b )

© 2010 Dexepanbhas cryxba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
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EavHbIR rocynapcTBeHHbIn ak3ameH, 2010 r. MATEMATWKA, 11 knacc. 533-1/3

Enunbiii rocynaperpednblii sx3amed no MATEMATHUKE

Bapuant Ne 533

HHcTpyKIus o BHINOJHEHHIO PaGOTHI

Ha BbimonHeHune sk3aMeHaIMOHHOW paboThl MO MaTeMaTHke aaercss 4 daca
(240 mun). PaboTa cocTouT 13 ABYX YacTeil u conepkut 18 3aganuii.

Yacte 1 comepkut 12 3amanumii ¢ kpatkuMm oTBetoM (B1-B12) 6aszoBoro
YpOBHA 10 MaTepHaly Kypca MaTeMaTHKH. 3aJaHus YacTH | CUMTaoTCA
BBIITOJTHEHHBIMH, €CJIH 5K3aMCHYEMBIH N1yl BEPHBIH OTBET B BHJE IIEJIOT0O YHCIA
WM KOHEYHOW JIECATHIHON APOOH.

Yactp 2 comepxut 6 6osee cnoxubix 3aganuii (C1-C6) mo maTepuany Kypca
MaTeMaTuku. [Ipy UX BBIIOJIHEHUH HAJ0 3aIIKCATh MOJHOE PELICHUE U OTBET.

CoseryeM AT 3KOHOMHHU BPEMEHH NPOITYCKATh 3aJaHUe, KOTOPOE HE yIaeTCs
BBINTOJTHATE Cpa3y, U MEPeXOquTh K cienyromeMy. K BBITOIHEHNIO POy IIEeHHBIX
3aJJaHUI MOXHO BEPHYTHCS, €CIIH y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

© 2010 dexepanbhas cryxkba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
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Yacrte 1

Omeemom na 3adanusn BI-B12 Oondcno ovimb uenoe uucio uiu KOHEUHAsA
Odecamuynasn 0opoos. Omeem ciedyem 3anucamo 6 61anK omeemos Ne 1 cnpasa
Om HOMEpA 8bINOHAEMO20 3A0AHUs, HAYUHAA C nepeoli Kiemouku. Kascoyro
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHHvIMU 6 Oranke oopasyamu. EOunuybl usmepenuil
nucamo He HYHCHO.

Jlnst IpUTOTOBIICHNUST MapuHaaa Ul OrypLoB TpeOyeTcst 15 I TMMOHHON KHCIIOTHI
Ha 1 nutp Boabl. Xo3sika rOTOBUT 9 NUTpoB MapuHana. B marasune npopnarotcs
a4k JIMMOHHOM kucioTel no 20 r. Kakoe HauMmeHblliee 4MUCIO MAYEK HYXKHO
KYIIUTb X034HKe AJIs IPUTOTOBJICHUS MapUHaja?

Ha pucyHke XWpHBIMH TOYKAMH ITOKa3aHO CYTOYHOE KOJIMYECTBO OCAIKOB,
BBINMAJaBIIUX B ApxaHrenbcke ¢ 16 mo 28 mas 1975 ronma. Ilo ropusonranu
YKa3BIBAIOTCS YHCIa MECSIa, TI0 BEPTUKAIH — KOJIWIECTBO OCAIKOB, BHITABIINX B
COOTBETCTBYIONIUH IE€Hb, B MIJUITMMETpax. J[Is HariIsIHOCTH XHUPHBIE TOYKH Ha
pHCYHKE coequHEHbl nuHHeH. Ompegenure O PUCYHKY, CKOJIBKO THEH u3
JTAaHHOTO TIEPHO/Ia HE BHINANAN0 WX BBIIAJaNI0 MEHee | MIJUTMMETpa 0CaIKoB.

5,0
/ \ y 3

4,0 / \\ / N
3,0 / \\ / \\ //
2,0 / \\ / \\ //
1,0 / \ /
0,0

16 17 18 19 20 21 22 23 24 25 26 27 28

mat 1975 2.

Haiinure kopeHs ypaBHeHUS v/ x + 7 =8.




Haiimure momans TpeyroipHIKa, N300paXKEHHOTO Ha

EanHbIN rocynapcTBeHHbIn ak3ameH, 2010 r. MATEMATWKA, 11 knacc. 533-2/3

3
B tpeyroneanke ABC yron C paseH 90°, cos B =§, AB =45 . Haiinute AC.

TCJ’IG(I)OHHEIH KOMIIaHHA TPE€AOCTAaBIISACT HA BBI60p TpHu TapI/I(I)HLIX IJj1aHa.

TapudHblii mian Abonenrckas [Tnara 3a 1 MmuHyTY pasrosopa
iara
1. IToBpemMeHHBIH Her 0,3 pyons
120 py6uneit Cabimie 320 MUHYT B MecCSI —
2. KomOuHMpoBaHHBIH 3a 320 MUHYT 0,25 py6mst 3a KaxkayIo
B MECSIIL JIOTIOJIHUTEIbHYIO MUHYTY
3. besmuMuTHBIH 250 pybmeit 0 pybxeit

AOoHEeHT BbIOpaymm Hauwboyiee JENICBBI Tapu(HBIA TIJIaH HCXOAS W3
MIPEATIONOKEHHSI, YTO OOIIas IMPOJOJDKUTEIBHOCTh TeNe(OHHBIX pPa3rOBOPOB
cocranisieT 900 MuHYT B Mecsii. CKOJIBKO pyOJiei OH TOJKEH OyZeT 3aIuIaTUTh 3a
MecsIl, ecind oO0mass IPOJODKUTEIBHOCT pa3TOBOPOB B 3TOM  MecsIe
nevicteurensHo Oyner 900 MuHyT?

KJIeT4yaTol Oymare ¢ pa3MepoM KiIeTkH 1 cM x 1 cm

(cMm. pucynox). OtBer jmaifite B KBaApaTHBIX
CaHTHMETpax. /

lcm /

Haiimure 3Ha9€HUE BHIPAKEHUS 91°g3\/ﬁ.

© 2010 Dexepanbhas cryxba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
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Ha pucynke wm3o0paxeHbl Tpaduk GyHKIHHA y = f(X) W KacaTembHas K 3TOMY

rpaduKy, IpoBeAeHHas B Todyke ¢ abcmuccoil x,. Halinute 3HavyeHHe
pou3BOAHON GyHKIMU f(X) B TOUKE X .

Ay
2
1
-19 x 5 .
1\ ¥
/7 N\
y=f(x) \
N
-6

B cocyn, nmeromuit popMy npaBUIbHON TpeyronsHOIl npu3Msl, Hanunu 1500 e’

BOJIBI ¥ TIOTPY3HJIN B BOAY JAeTanb. [Ipr 5TOM ypOBEHb BOIBI MOJHSIICS C OTMETKU
24 cm o otmetku 26 cM. Haitnure o0bem neranu. OTBET BbIpa3HuTe B om’.

I[J'IFI OJITHOI'0 U3 HpeHHpHHTHﬁ-MOHOHOHHCTOB 3aBUCUMOCTE 00BbEMa CIIpoca Ha

NPONYKIHUIO ¢ (SAWHHII B MECSII) OT ee IIeHbl p (ThIC. py0.) 3amaercs GopMyIIoii:
q=320-20p . Onpenennure MaKCUMAaJIbHBIH YPOBEHB IIEHBI p (B ThIC. py0.), IpH
KOTOPOM 3Ha4€HHE BBIPYUKH MPEINPHATHS 32 MECSI] ¥ =¢ - p COCTABUT HE MEHEE
960 THIC. PYO.

Haiinnte wambonbimee 3HaueHne ¢yHkmmun y=3In(x+4)—-3x+12 Ha oTpe3ke

[-3,5; 0].



EanHbIN rocynapcTBeHHbIn ak3ameH, 2010 r. MATEMATWKA, 11 knacc. 533-3/3

IepBbIit pabounii 3a yac aenaeT Ha 3 AeTauu OOJbIe, YeM BTOPOH, M 3aKaHYUBACT

paboty HaJ 3aKazoMm, coctosmumM nu3 208 meTaneit, Ha 3 Jaca ObIcTpee, YeM BTOPOit
pabounii, BBITIOIHAIOMMA TakoW e 3aka3. CKOJbKO JeTajei aenaeT B dac
MepBbIi pabounii?

Yactb 2

/na 3anucu pewenuit u omeemos na 3adanus CI—-C6 ucnonwv3yiime onanx
omeemog Ne 2. 3anuwiume cHauana HOMepP 8bINOIHAEMO20 3A0AHUA, A 3amMeM
NnoIHOE 000CHOBAHHOE PeuleHue U Omeemn.

3

I

4

IH

Pemnte cucremy ypaBHeHui
9'8¥ +4 -3 _5=0,

\/5—300”:0.

B npaBunbsHoil TpeyronbpHoi nupamune SABC ¢ ocHoBaHueM ABC W3BECTHBI
pebpa: AB:24\/§, SC=26. Touka N— cepenuna pebpa BC. Haiigure yrou,
00pa30oBaHHbBIN IIOCKOCTBIO OCHOBaHHMsS W mpsmoit AT, rme T — cepenuHa
orpeska SN.

Pemmre HEPAaBCHCTBO

log | logy x> 1 logy ; log;7 x>
17 v <|— .
11

Juaronanu tpaneuuu paBHbl 10 u +/61, a BbicoTa paBHa 6. Halinute muiomansb
Tpaneuuu.

Haiigute Bce 3Ha4eHHMs @, MPU KaXKIOM M3 KOTOPBIX HauOOIblliee 3HAYCHHE
2

¢yakmun  f(x)=x"—8|x—a|—2x Ha oTpe3ke [—4; 7] He mpHHUMAeETCS HH Ha

OJTHOM M3 KOHIIOB 3TOT'0 OTPE3KA.

Haiinure Bce mapbl HaTypaJbHBIX YHCET a U b, yIOBJICTBOPSIONINE PAaBEHCTBY

a® +8=ab (B mpaBOif uacTH CTOMT YHUCIO, MOIydYaeMOe IPUMHCHIBAHHEM
JIECATUYHOM 3aIliCH YUCiIa @ epel AeCITUYHON 3anuchio 9ucna b).
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Enunbiii rocynaperpednblii sx3amed no MATEMATHUKE

Bapuant Ne 534

HHcTpyKIus o BHINOJHEHHIO PaGOTHI

Ha BhImonHEHHE 3K3aMEHAIMOHHON paboTHI MO Marematmke paercs 4 daca

(240 mun). PaboTa cocTouT 13 ABYX YacTeil u conepkut 18 3aganuii.

Yacte 1 comepkut 12 3amanumii ¢ kpatkuMm oTBetoM (B1-B12) 6aszoBoro
YpPOBHS TIO MaTepHally Kypca MaTeMaTHKW. 3aJaHusi dYacTH | CUHTaroTCs

BBIIIOJITHCHHBIMHA, C€CIIN BKBaMeHyCMHﬁ Jan BCpHBH\/‘I OTBET B BHUJAC ILCJIOTO YHCJIa

WM KOHEYHOW JIECATHIHON APOOH.
Yactp 2 comepxut 6 6osee cnoxubix 3aganuii (C1-C6) mo maTepuany Kypca

MaTeMaTuku. [Ipu UX BBINOTHEHUH HAJ0 3aIIMCaTh MOJHOE PEIICHNE U OTBET.

CoseryeM AT 3KOHOMHHU BPEMEHH NPOITYCKATh 3aJaHUe, KOTOPOE HE yIaeTCs
BBINTOJTHATE Cpa3y, U MEPeXOquTh K cienyromeMy. K BBITOIHEHNIO POy IIEeHHBIX
3aJJaHUI MOXHO BEPHYTHCS, €CIIH y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

© 2010 dexepanbhas cryxkba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
KomnmpoBanue He gomyckaercst

Yacrte 1

Omeemom na 3adanusn BI-B12 Oondcno ovimb uenoe uucio uiu KOHEUHAsA
Odecamuynasn 0opoos. Omeem ciedyem 3anucamo 6 61anK omeemos Ne 1 cnpasa
Om HOMEpA 8bINOHAEMO20 3A0AHUs, HAYUHAA C nepeoli Kiemouku. Kascoyro
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHHvIMU 6 Oranke oopasyamu. EOunuybl usmepenuil

nucambv He HYIHCHO.

JUis IpUTOTOBIICHHST MapUHaIa Al OTypLoB TpeOyeTcs 16 T IMMOHHONW KHCIOTHI

Ha 1 sutp Boxbl. Xo034iika rOTOBUT 6 JIMTPOB MapuHaja. B marasune npoparorcs
Mauky JIMMOHHOHM kucioTel mo 20 r. Kakoe HamMeHbIee YHCIO TMadeK HYXHO

KyTHTh X03sHKe JUIs IPUTOTOBIEHHS MapHHaaa?

Ha pucyHke XUpHBIMH TOYKaMHU II0Ka3aHO CYTOYHOE KOJIHMYECTBO OCAJKOB,

BBINAJABIINX B ApxaHrenbcke ¢ 16 mo 28 mas 1975 ronma. Ilo ropusonranu
YKa3bIBAIOTCS YMCIIa MECAIA, TI0 BEPTUKAIN — KOJIMIECTBO OCAAKOB, BBHITIABIINX B
COOTBETCTBYIOIIUH JE€Hb, B MIJLTUMETpax. [l HArJSIMHOCTH KUPHBIE TOYKH Ha
pUCYHKe coenuHeHbl nuHHEH. OnpeAenure MO PUCYHKY, CKOJIBKO IHEW Wu3
JTAHHOTO TePHOAa BhIMagano 0osiee 2 MULTUMETPOB OCAIKOB.

5,0 [
AN N

+0 I\ NN
20 I\ I
) // \\ // \\ //
2,0 // \\ // \\ //
1,0 / \ /

0,0
16 17 18 19 20 21 22 23 24 25 26 27 28

mau 1975 2.

Haiinure kopeHb ypaBHeHUS +/5x +59=12.
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B tpeyronerauke ABC yron C paseH 90°, cos B :%, AB =45 . Haiiure AC .

TenedorHas KOMITaHHS IPEIOCTABISAET Ha BEIOOP TP TapU(DHEIX IUIaHA.

. AGoHeHTcKas
Tapudnslii man [Inara 3a 1 MmuHyTYy pasroBopa
iaTa
1. [ToBpeMeHHBII Her 0,35 py6ast
§ 140 py6areii 3a Csbiie 300 MUHYT B MeCSILI —
2. KoMOMHUpOBaHHBIH 0,3 py0Ouis 3a KaxIyro
300 MuUHYT B MecsI]
JIOTIOTHUTEIBHYIO MHHYTY

3. be3nuMuTHBIH 300 py6uneit 0 pybmeit

AGoHeHT BbIOpan Hambonee [eIIEBBI TapuGHBIA IUIAH HUCXOAS W3
MPEATIONOKEHHSI, YTO OO0Iast MPOAODKUTEIBHOCTh TeNe(OHHBIX pPa3rOBOPOB
coctapiseT 900 MunyT B Mecsn. CkoibKko pyOieit OH JoKeH OyAeT 3alIaTUTh 3a
Mecdl, ecnd o0mas MPOAODKUTEIBHOCTh pa3sTOBOPOB B 3TOM  MecsIe
neicteurensHo Oyaer 900 MunyT?

Haiimure mmomans TpeyrospHHKA, HW300pakKeHHOTO HA KieTdaTod Oymare c
pasmepom kieTku 1cM x 1 cm (cM. pucyHok). OTBeT maifTe B KBaJpaTHBIX
CaHTUMeETpax.

1cm

. logs 5
Haiigute 3HaueHME BhIpaKeHUs 16 ogg s

© 2010 Dexepanbhas cryxba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
Konuposauue He 1omyckaercst

Ha pucynxe m3o0Opaxens! rpadpuk ¢yHkmmm y = f(x) M KacarenbHas K 3TOMY
rpaduKy, IpoBeleHHas B Touke c abcuuccod x,. Haiigute 3HaueHue

pou3BOAHON QyHKIHMH f(X) B TOUKE X, .

\ Ay
N ™

y 2 y=f(x)

N\

=Y

»

B cocyn, nmeroruii hopMy NpaBUIBHON TPEYroabHON Mpu3Mbl, Hawmu 1400 oM’
BOJIbI ¥ TIOTPY3WJIM B BOAY AeTanb. [Ipu 3TOM ypoBeHb BOJBI MOAHSIICA C OTMETKH
25 cm no otMeTkH 28 cMm. Haliinte o0bem netamu. OTBET BBIpa3UTE B oM.

Jis omHOTO M3 TPEenupHUATHI-MOHOIIOJIMCTOB 3aBHCHMOCTh 00OBEMa cIpoca Ha
OPONYKUHUIO ¢ (SAMHHII B MECII) OT ee IeHbl p (ThIC. py0.) 3agaercs GopMyIoii:
q=320-20p . Onpenennure MaKCUMAaJIbHBIH YPOBEHB IIEHBI p (B ThIC. py0.), IpH
KOTOPOM 3HA4€HHE BBIPYUKH MPEINPHUATHS 32 MECSI ¥ =¢ - p COCTABUT HE MEHEE
960 TEIC. PYO.
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Haiinure HamMmeHbIiee 3HaueHue OGyHKnuH py=8x—In(8x)+6 Ha oTpe3ke

[L. i}
16”16 |

[epBerit pabountii 3a yac menaer Ha 2 AeTanu OOJbIIe, YeM BTOPOH, M 3aKaHUYUBAET

paboTy Haj 3aKa3oM, cocTosuM U3 143 neraneii, Ha 2 gaca ObICTpee, YeM BTOPOI
pabounii, BEITOIHAIONIMH TaKoii e 3aka3. CKOJIBKO AeTajiell B ac JeflacT BTOPOH
pabounii?

Yacts 2

/lna 3anucu pewenuit u omeemos Hna 3adanus CI-C6 ucnonwv3yiime onanx
omeemog Ne 2. 3anuwiume cHauana HOMepP 8bINOIHAEMO20 3A0AHUA, A 3ameM
HOJIHOE 000CHO6AHHOE peutenue U Omeemn.

Pemute cucremy ypaBHeHUI

3

4

IH

64" +4 - 8* —5=0,

\/@— 2cosx=0.

B mpaBunsHo#t TpeyromsHO# mupamuae SABC c¢ ocHoBaHueM ABC H3BECTHBI
pebpa: AB=63, SC=10. Touka N — cepenuna pebpa BC. Haiigurte yrom,
00pa3oBaHHBIN IIOCKOCTBIO OCHOBaHHWA W npsimoit AT, rme T — cepemuHa
oTpe3ka SN .

Pemure HepaBeHCTBO
log | logs x2 log | logg X2
9 ° <5 s

Juaronanu tpaneuuu paBHbl 13 u 41, a BbicoTa paBHa 5. Halinute miomansb
Tpamnenuy.

Haiigute Bce 3Ha4YeHHs @, MPU KAKIOM M3 KOTOPBIX HaHOOINbIlee 3HAYCHHE
2

¢yakmun  f(x) =x"—11|x—a|—x Ha oTpe3ke [—8; 7] He MpUHUMAETCS HU HA

OJTHOM M3 KOHIIOB 3TOT'0 OTPE3Ka.

Haiimure Bce mapbl HATYpaldbHBIX YHCEN a W b, yIOBIETBOPSIONINE PABEHCTBY

a®+27=ab (B MpaBoil 4YacTW CTOUT YHCIO, TMOJIy4aeMO€ MpPUMUCHIBAHHEM
JIECSITUYHOM 3aIMCH YUCTIa g TIepell NeCATUIHOMN 3aHChio Yncia b).

© 2010 Dexepanbhas cryxba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
Konuposauue He 1omyckaercst
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Enunbiii rocynaperpednblii sx3amed no MATEMATHUKE

Bapuant Ne 535

HHcTpyKIus o BHINOJHEHHIO PaGOTHI

Ha BbimonHeHune sk3aMeHaIMOHHOW paboThl MO MaTeMaTHke aaercss 4 daca
(240 mun). PaboTa cocTouT 13 ABYX YacTeil u conepkut 18 3aganuii.

Yacte 1 comepkut 12 3amanumii ¢ kpatkuMm oTBetoM (B1-B12) 6aszoBoro
YpPOBHS TIO MaTepHally Kypca MaTeMaTHKW. 3aJaHusi dYacTH | CUHTaroTCs
BBITIOJTHEHHBIMH, €CJIM 3K3aMEHYEMBIH NTal BEPHBI OTBET B BHJIE IIEJIOT0 YHCIIA
WM KOHEYHOW JIECATHIHON APOOH.

Yactp 2 comepxut 6 6osee cnoxubix 3aganuii (C1-C6) mo maTepuany Kypca
MaTeMaTuku. [Ipy UX BBIIOJIHEHUH HAJ0 3aIIKCATh MOJHOE PELICHUE U OTBET.

CoBeTyeMm aJisi SKOHOMHUH BpeMEHH TPOITyCKaTh 3aJaHne, KOTOpOoe He yIaeTcs
BBITIOJTHUTH CPa3y, U MEPEXOJUTh K cienyromeMy. K BBITOTHEHNIO MPOITYIEHHBIX
3aJlaHUi MOKHO BEPHYTHCS, €CIIH Y BaC OCTAHETCS BPEMsl.

Kenaem ycnexa!

© 2010 dexepanbhas cryxkba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
KomnmpoBanue He gomyckaercst

Yacrte 1

Omeemom Ha 3a0anus BI-B12 o0ondxcrno Obimb yenoe 4ucio uiu KoOHeuHaAs
decamuynan opoos. Omeem cnedyem zanucamo 6 é6a1ank omeemoe Ne 1 cnpasa
om HOMepa GbINOIHAEMO20 3A0aHUA, HAYUNHAA ¢ nepeoil Knemouku. Kasxcoyro
yugpy, 3HaK Mmumyc u 3anamylo nuwiume 6 OMOEIbHOU Kiemouke 6
coomeemcmeuu ¢ npueedennvimu 6 onanke oopasyamu. Eounuyst usmepenuii

nucams He HYJHCHO.

Jlnis IpUTOTOBIICHHST MapruHaIa s oTypuoB Tpedyercs 14 T TMMOHHOW KHCIOTHI
Ha 1 sutp Boxbl. Xo034iiKa TOTOBUT 8 JIMTPOB MapuHaja. B marazune npoparorcs
Nauyky JUMOHHOU kucaoTsl 1o 10 r. Kakoe HauMeHblIee 4YUCIO NMAa4eK HYXKHO
KYTIUTh XO3sHKe JUIS IPUTOTOBICHHS MapiHana?

Ha pucyHke >KMPHBIMH TOYKAMH TIOKAa3aHO CYTOYHOE KOJIMYECTBO OCAIKOB,
BBINAJABIINX B ApxaHrenbcke ¢ 16 mo 28 mas 1975 roxma. Ilo ropusonranu
YKa3bIBAIOTCS YMCIIa MECsIa, TI0 BEPTUKATN — KOJIMIECTBO OCAIKOB, BBHITIABIINX B
COOTBETCTBYIOIIUH JE€Hb, B MIJUTUMETpax. J{JIsl HArJsIIHOCTH KUPHBIE TOYKU Ha
pUCYHKe coenuHeHbl nuHHEH. OnpeAenuTre IO PUCYHKY, CKOIBKO IHEH U3
JTAHHOTO TEepPHOAa BhIMaano 6osiee 4 MUILTUMETPOB OCAIKOB.

5,0 X \
I\

4,0 "\ / '
3,0 // \\ / \\ //
2,0 // \\ // \\ //
1,0 / \ ]
0,0

16 17 18 19 20 21 22 23 24 25 26 27 28

mat 1975 2.

Haiinute xopeHb ypaBHeHUs V56 —4x=6.
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B tpeyroneanke ABC yron C pasen 90°, cosB =%, AB =45 . Haligure AC .

TenedorHas KOMITaHHS IPEIOCTABISAET Ha BEIOOP TP TapU(DHEIX IUIaHA.

. AGoHeHTcKas
Tapudnslii man [Inara 3a 1 MmuHyTYy pasroBopa
iaTa
1. [ToBpeMeHHBII Her 0,35 py6ast
§ 110 py6areii 3a Csbiie 300 MUHYT B MeCSILI —
2. KoMOMHUpOBaHHBIH 0,3 py0Ouis 3a KaxIyro
300 MuUHYT B MecsI]
JIOTIOTHUTEIBHYIO MHHYTY

3. be3nuMuTHBIH 200 pyOmneit 0 pybmeit

AOoHeHT BbIOpanm Hamboyee JCHIEBBINA

TapuHBIA TUIAH HUCXOAS W3

MPEATIONOKEHHSI, YTO OO0Iast MPOAODKUTEIBHOCTh TeNe(OHHBIX pPa3rOBOPOB
coctapisteT 700 MunyT B Mecsin. Ckoibko pyOieit oH JokeH OyAeT 3alIaTuTh 3a

Mecdll, ecnd oO0mas IPOAODKUTEIBHOCTh
neicteurensHo Oyaer 700 MunyT?

Haiimure mnomans TpeyroiabHUKa, H300pa-

JKEHHOTO Ha KJIeTyaToi Oymare c pa3mepoM
kieTkn 1 cM x 1 eMm (cM. pucyHok). OTBeT
JlaliTe B KBaIpaTHBIX CAHTUMETpaXx.

. log, 13
Haiinure 3HaueHue BIpaxkeHus 4 ng‘r.

pasrOBOPOB B 3TOM  MeECAIEe

1 cm

\

© 2010 Dexepanbhas cryxba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
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Ha pucynke m3o0paxen rpadpuk ¢yHkmumm y = f(Xx) W KacarteiabHas K 3TOMY
rpaguky, mpoBeleHHas B Touyke ¢ aOcuuccolt x,. Haligure 3HaueHue

npou3BoJHON GyHKIMU f(X) B TOUKE X .

Ay

~ y=f(x)
am
0

7 _1\1

RY

B cocyn, nmeromuii popMy npaBHIBHON TpeyronbHON mpu3Mbl, Hammwim 1200 e’
BOJIBI M IOTPY3MIIM B BOXY JeTanb. IIpy 3TOM ypOBEHb BOJBI MOTHSICS C OTMETKH

15 cm o otmetku 17 cm. Haiinute o6bem netamu. OTBET BBIpa3UTE B om’.

JIns oTHOTO W3 TPEeNNpHUATHI-MOHOIIOIMCTOB 3aBHCUMOCTh O0BeMa cIpoca Ha
MPONYKINIO ¢ (SAWHMII B MECSII) OT ee IeHBI p (THIC. py0.) 3amaercs GpopMyIoii:
q=320-20p . Onpenenure MaKCUMaJIFHBIN YPOBEHB IICHEI p (B THIC. py0.), Ipu
KOTOpPOM 3HAYE€HHUE BBIPYUKU NPEAIPUATUS 32 MECALl 7 =¢ - p COCTAaBUT HE MEHEE
960 TEIC. PYO.

Haiinure HamMeHbiiee s3Hadenne Gyakmma y=9x—In(x+7)° Ha orpeske
[-6,5; 0].
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IepBeiii paGoumii 3a Yac ngenaer Ha S5 jgeraneid OoJble, YeM BTOPOH, U
3aKaHYUBaecT paboOTy Haa 3akKa3oM, coctosmMm u3 150 nmeraneit, Ha 5 dvacoB
OBICTpee, YeM BTOpOW pabounii, BBITONHSIOMIMNA TakoW ke 3aka3. CKOJIbKO
JIeTaliel B 9ac jenaet BTOpor pabounii?

Yactb 2

na 3anucu pewenuint u omeemos na 3aoanus CI-C6 ucnonwv3yiime onanx
omeemog Ne 2. 3anuwiume cHauana HoMep 8bINOIHAEMO20 3A0AHUA, A 3ameM
NnOIHOE 000CHO6AHHOE peuleHue U Omeemn.

Pemnre cucremy ypaBHEeHU

4'8% 17287 —8=0,

\/E—Zcosx:o.

B npaBunbHO#l TpeyronsHON nupamune SABC ¢ ocHoBaHueM ABC W3BECTHBI
pedpa: AB=83 , SC=10. Touka N — cepeauna pebpa BC. Haiigure yrou,
00pa3oBaHHBIN IUIOCKOCTBIO OCHOBaHHMS W npsmoit AT, rme T — cepemuHa
orpeska SN .

Pemmre HEPAaBCHCTBO

log log]]x2 log | log;3 x?

13 B <11 1

C4 | Jlmaronanmu Tpamenuu paBHBI 5 U /20, a BeicoTa paBHa 4. Haiinurte miomans
Tparnenuu.

Haiimute Bce 3HAYeHHs @, OPH KaXIOM M3 KOTOPBIX HAMOOJbIee 3HAYCHHE
2

¢byakuun  f(x) =x"—7|x—a|—x Ha oTpe3ke [—5; 6] He MpHUHUMAETCS HH Ha

OJTHOM M3 KOHIIOB 3TOT'0 OTPE3Ka.

Haiigute BCe napbl HATypaJIbHBIX 4YHCEII a U b, YAOBJICTBOPAIONIUC PABCHCTBY

b"+24=ab (B npaBoil YaCTU CTOMT YMCIO, NOIYYaEMOE MPHIKUCHIBAHUEM
JECATHYHOM 3allCH YHCTa a Tepe]] JeCATHYHOHM 3aMichio uncia b).

© 2010 Dexepanbhas cryxba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
Konuposauue He 1omyckaercst
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Enunbiii rocynaperpednblii sx3amed no MATEMATHUKE

Bapuant Ne 536

HHcTpyKIus o BHINOJHEHHIO PaGOTHI

Ha BbimonHeHune sk3aMeHaIMOHHOW paboThl MO MaTeMaTHke aaercss 4 daca
(240 mun). PaboTa cocTouT 13 ABYX YacTeil u conepkut 18 3aganuii.

Yacte 1 comepkut 12 3amanumii ¢ kpatkuMm oTBetoM (B1-B12) 6aszoBoro
YpOBHA 10 MaTepHaly Kypca MaTeMaTHKH. 3aJaHus YacTH | CUMTaoTCA
BBIITOJTHEHHBIMH, €CJIH 5K3aMCHYEMBIH N1yl BEPHBIH OTBET B BHJE IIEJIOT0O YHCIA
WM KOHEYHOW JIECATHIHON APOOH.

Yactp 2 comepxut 6 6osee cnoxubix 3aganuii (C1-C6) mo maTepuany Kypca
MaTeMaTuku. [Ipy UX BBIIOJIHEHUH HAJ0 3aIIKCATh MOJHOE PELICHUE U OTBET.

CoseryeM AT 3KOHOMHHU BPEMEHH NPOITYCKATh 3aJaHUe, KOTOPOE HE yIaeTCs
BBINTOJTHATE Cpa3y, U MEPeXOquTh K cienyromeMy. K BBITOIHEHNIO POy IIEeHHBIX
3aJJaHUI MOXHO BEPHYTHCS, €CIIH y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

© 2010 dexepanbhas cryxkba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
Konuposauue He 1onmyckaercst

Yacrte 1

Omeemom na 3adanusn BI-B12 Oondcno ovimb uenoe uucio uiu KOHEUHAsA
Odecamuynasn 0opoos. Omeem ciedyem 3anucamo 6 61anK omeemos Ne 1 cnpasa
Om HOMEpA 8bINOHAEMO20 3A0AHUs, HAYUHAA C nepeoli Kiemouku. Kascoyro
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Klemouke 6

coomeemcmeuu ¢ npueedeHHvIMU 6 Oranke oopasyamu. EOunuybl usmepenuil
nucamo He HYHCHO.

Jis IpUTOTOBIICHHUST MapHHAIA JUIA OTYPIIOB Tpedyercss 16 T TMMOHHOW KHCIOTHI

Ha 1 suTp Boxbl. Xo03siKa TOTOBUT 7 JIMTPOB MapuHaja. B marazune nponarotcs
Maykd JUMOHHOM kucioTel 1o 20 r. Kakoe HamMmeHbllee YUCIIO MavYeK HY>KHO
KYTIUATh XO3sIMKe /711 IPUTOTOBJICHHUS MapuHaza?

Ha pucynke XHpPHBIMH TOYKAMH IIOKAa3aHO CYTOYHOE KOJIHYECTBO OCAJKOB,
BoimagaBmux B Boponexe c¢ 21 mo 31 asrycra 1962 roma. Ilo ropusonramn
YKa3bIBalOTCS YUCIIAa MECALA, 110 BEPTUKAIU — KOJIMYECTBO OCAAKOB, BBIIABIIUX B
COOTBETCTBYIOILUHI JE€Hb, B MUIUMeETpax. s HarsiIHOCTU XKUPHBIE TOYKU Ha
PUCYHKE cOeluHEHbl nMHMEH. Onpenenure IO PUCYHKY, CKOJIBKO IHEH U3
JIAHHOT'O NIEPHOAA HE BBIIAJAJI0 OCAIKOB.

\

\

\
\
\
\

\

\ \ /
(VAN
\ / VARNY/

21 22 23 24 25 26 27 28 29 30 31
aszycm 1962 2.

o H N W KR Ol & -3
—

Haiinure xopens ypaBHeHUs V49 —3x=4.
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3
B tpeyroneanke ABC yron C paseH 90°, cos B =§, AB =45 . Haiinute AC.

TenedorHas KOMITaHHS IPEIOCTABISAET Ha BEIOOP TP TapU(DHEIX IUIaHA.

TapudHsrii muan Abonentcras IInara 3a 1 MmunyTY pazrosopa
iara
1. [ToBpeMeHHBII Her 0,35 pybmst
100 pyOueit Cgoiie 300 MUHYT B MecCsIII —
2. KoMOMHUpOBaHHBIH 3a 300 MuHYyT 0,3 py6us 3a Kaxayro
B MECsIIl JIOTIOJTHATENEHYIO MUHYTY
3. be3nuMuTHBIH 300 py6ueit 0 pybneit

AGoHeHT BbIOpan Hambonee [eIIEBBI TapuGHBIA IUIAH HUCXOAS W3
MPEATIONOKEHHSI, YTO OO0Iast MPOAODKUTEIBHOCTh TeNe(OHHBIX pPa3rOBOPOB
coctapiseT 900 MunyT B Mecsn. CkoibKko pyOieit OH JoKeH OyAeT 3alIaTUTh 3a
Mecdl, ecnd o0mas MPOAODKUTEIBHOCTh pa3sTOBOPOB B 3TOM  MecsIe
neicteurensHo Oyaer 900 MunyT?

Haiinure muomanp TpeyrojbHUKA,

o 1cm
n300pakeHHOT0  Ha  KJIeT4aToi
Oymare ¢ pa3sMepoM  KIETKH \
1 cMm x 1 cM (cMm. pucyHok). OTBeT \\
JlaiiTe B KBaApaTHBIX CAHTHMETpaXx. AN

HaiinuTte 3HaueHHE BHIPAKECHHUS 3610“;6‘/ﬁ )

© 2010 Dexepanbhas cryxba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii Deneparmn
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Ha pucysnke m3o6paxensl rpaduk ¢GyHKIMH y = f(X) H KacaTeIbHas K ITOMY
rpaduKy, mOpoBeJeHHas B Touyke ¢ abcuuccodl x,. Haiinure 3HaueHHe
pon3BOAHON QyHKIHMH f(X) B TOUKE X, .

xy

B y=fx)
AN yai
7\\ 0 ‘xl:o 2 >
/ \1 i x
N
\ | A
- ~
N

B cocyn, nmeronuii opMy NpaBUIBHON TPEYyTOIBHON Mpu3Mbl, Hammm 2100 e’
BOJIBI ¥ TIOTPY3HWIH B BOAY JeTanb. [Ipr 5TOM ypOBEHb BOJIBI MOJHSIICS C OTMETKH
24 cm go otMeTkH 26 cMm. Haiinute o6bem netanu. OTBET BbIpa3uTe B o’

Jns oHOTO M3 TPEennpHUATHI-MOHOIOIMCTOB 3aBHCUMOCTh O00BbeMa cIpoca Ha
MPOAYKINIO ¢ (SIUHUII B MECSII) OT €e TIeHbI p (ThIC. py0.) 3amaercs GopmyIioit:
q=320-20p . Onpenenure MaKCUMaJIbHBIN YPOBEHB IIEHBI p (B THIC. py0.), IpH
KOTOPOM 3HAY€HHE BHIPYYKH MPEINPHATH 32 MECSI] ¥ =¢ - p COCTaBHUT HE MEHEe
960 TrIC. PYO.

Haiiiure Hammenpinee 3HaueHne QyHKmmH y=3x” —7x+Inx—7 Ha oTpeske

3
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[epBrrit pabounii 3a yac nenaer Ha 4 netanu OOJbIIe, YeM BTOPOU, M 3aKaHYUBAET

paboty Haj 3axa3oMm, coctosuM u3 140 neraneii, Ha 4 gaca OsICTpee, YeM BTOPOIt
pabounii, BRIMOIHSIOMUHN Tako# ke 3aka3. CKOJNBKO JeTaliell B 4ac JeiaeT BTOPOi
pabounit?

Yactb 2

na 3anucu pewenuint u omeemos na 3aoanus CI-C6 ucnonwv3yiime onanx
omeemog Ne 2. 3anuwiume cHauana HoMep 8bINOIHAEMO20 3A0AHUA, A 3ameM
NnOIHOE 000CHO6AHHOE peuleHue U Omeemn.

Pemure cuctemy ypaBHeHUi

64'% + 288 —3=0,

7y +4cosx=0.

B npasuneHON mectuyronsHo mnpusme ABCDEFA B C\DEF, cropoHa

OCHOBaHHs paBHa 2, a BeIcoTa paBHa 3. Hailinure yronm mexmy mpsamod E\B) n
mnockocTeio AFC;.

Pemure HEPaBCHCTBO
log | logs 2 log log13x2

13 B <5 3

Jwuaronanu tpaneuuu paBubl 10 u +/73, a BbicoTa paBHa 8. Haiinure mimomans
Tpamnenuu.

Haiimute Bce 3HaYeHHs @, HPH KaXIOM M3 KOTOPBIX HauOOJbllee 3HAYCHHE
dyskuan  f(x)= x> —8|x—a|+2x Ha orpeske [—9; 6] He IpPHHMMAeTCs HH Ha
OJIHOM U3 KOHIIOB 3TOTO OTPE3Ka.

Haiimure Bce mapsl HAaTYpaldbHBIX YHCEN a WU b, yIOBIETBOPSIONINE PAaBEHCTBY

a"+6=ba (8 IPaBOil 4acTH CTOMUT YHUCIO, IIOJIY4aeMO€ JOIHMCHIBAHUEM
JIECATUYHOM 3aIliCU YUCIIa @ OCNe AECSITUYHOMN 3aucy 4ucna b).
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