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Enunblii rocynapcrennslii 3x3amed no MATEMATUHKE

Bapuant Ne 228

I/IHCprKlIHﬂ 10 BBINOJIHCHHU IO paﬁOTbl

Ha BrImonHeHne 3K3aMeHAMOHHOM paboTHl MO MareMaThke jaaercs 4 dYaca
(240 muH). PaboTa cocTouT M3 ABYX YacTel u coepxut 18 3amanuii.

Yacte 1 comepxur 12 3amanmii ¢ kxparkum orBeroM (B1-B12) 6a3oBoro
YpOBHS MO MaTepualy Kypca MaTeMaTHKH. 3aJaHus vacThd | cuurarorcs
BBHIMOJIHEHHBIMH, €CJIM 3K3aMEHYEeMBbIil JaJl BEPHBI OTBET B BHJE LIEJOr0 YMCIia
WM KOHEYHOH AECATHYHON APOOH.

Yacts 2 comepxut 6 6omee cnoxubix 3amanuii (C1-C6) mo maTepuany Kypca
MateMaTuky. [Ipy UX BEITOJTHEHNH HaJI0 3aIIHCaTh TIOJIHOE PEIICHNE U OTBET.

CoBeTyeM Ul 3KOHOMUHU BPEMEHH NIPOIYCKATh 3a/laHie, KOTOPOe HE ylaeTcs
BBIMOJIHUTE CPa3y, U MEPEXOAUTH K cieayronieMy. K BHIIOIHEHUIO POMYLIIEHHbBIX
3aJaHUH MOYKHO BEPHYTHCS, €CIIHM Yy BaC OCTAHETCS BPEeMSI.

Kenaem ycnexa!

© 2010 denepanbHas cinyxba o Haxzopy B cepe obpazoBanns u Hayku Poccuiickoit denepanun
Konmposanue He gomyckaercst

Yacts 1

Omeemom na 3a0anus BI-B12 oonxcrno Obimb yenoe uucio uiu KOHeUHAA
decamuunan opoos. Omeem cnedyem 3anucamy é oaank omeemoe Ne 1 cnpasa
om HomMepa GbINOIHAEMO20 3A0aHUsA, HAYUNAA ¢ nepeoil Knemouku. Kajxcoyro
yugpy, 3HAK MUHYC U 3GNAmMYI0 RUWUmMe 6 OMmOeNbHOU Klemouke 8
coomeemcmeuu ¢ npueedennvimu 6 onanke oopasyamu. Eounuysr usmepenuii
nucamb He HYHCHO.

[apukoBas pydka ctout 30 pyoOuneit. Kakoe Hanbojbpliee YHCIO TaKUX pPydeK
MOXHO OyzeT Kynuth Ha 700 pyOieii mocie moBbImeHns neHs! Ha 10%?

Ha pucyHke >KMpHBIMH TOYKAMH IIOKa3aHa IICHA 30JI0Ta Ha MOMEHT 3aKpPBITHS
OUp>KEeBBIX TOProB BO Bce pabouue aHu ¢ 8 mo 19 suBaps 1996 ropa. Ilo
TOPU30HTAIIM YKA3bIBAIOTCS YHCIIa MECSIA, 10 BEPTHKAIM — IICHA YHIIMU 30JI0Ta B
nomnapax CIHA. Jns HarjasimHOCTH JKHpHBIE TOYKH HA PUCYHKE COCIUHEHBI
nuHued. OmnpemenuTe MO PUCYHKY HAWOONBINYHO IIGHY 30JI0TA HAa MOMEHT
3aKpPBITHS TOPTOB B yKa3aHHbIH nepuo (B moiutapax CIHIA 3a yHImo).
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B tpeyronsauke ABC yron C pasen 90°, cosB :%, AB =10. Haitnute AC.

- JJ1s M3roTOBIICHHUS KHUKHBIX MOJIOK TpeOyeTcs 3aKa3aTh 20 OJIMHAKOBBIX CTCKOJI B
onmHoW u3 Tpex ¢upM. [Tnomans kaxmoro crekna 0,35 M. B TaOJIUIIEC TPUBEACHBI
IIEHBI Ha CTEKJIO, a TaKKe Ha Pe3Ky CTekia M NUTH(OBKY Kpas. CKOIbKO pyoOiei
OyJIeT CTOUTh CaMblIi JICIIeBhIN 3aKa3?

Dupma Ilena CTeKﬂa2 Pe3ska u nudoska
(pyOuieii 3a 1 M°) (pyOuieii 3a OTHO CTEKIIO)
A 400 70
b 420 60
B 450 50

Haifnure momane TpeyroibHUKA, N300pa-

JKCHHOTO Ha KJIeT4aToii Oymare ¢ pasmMepoM 1em
kietkd 1 cm x 1 cm (cMm. pucyHok). OTeer
JaiTe B KBaJAPaTHBIX CAaHTHMETPaXx. / \\
N
/ N

Haiizite 3uadenue Boipaxenmns 477108415

©2010 denepanbHas cyxba 1o Han30py B cepe obpasoBanus 1 Hayku Poccuiickoit denepaunn
Komnupopanue He 1omyckaercs

Ha pucynke uzobpaxkenbl rpapuk GyHKIMH y = f(X) W KacaTedbHas K JTOMY
rpaduKy, mpoBeleHHas B Touke c abcumccoit x,. Haiimure 3HaueHme mpous-
BOAHOIH QyHKIMHU f(X) B TOUKE X;.
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[IpssMOYTONBHBIA ~ THapauleNielHIlel  ONMUCaH  OKOJIO
ITHHIpA, Paglyc OCHOBaHHSA KOTOporo paseH 3. O0beM
napayenenumnena pasex 180. Haligure BoicoTy IuMHpA.

B10 | Jns omHOTO W3 MPEANPUSTHII-MOHOIIOJMCTOB 3aBHCHMOCTh 00beMa crpoca Ha
MPOAYKIUIO ¢ (SIWHHUI B MECSII) OT €€ IIeHBI p (THIC. py0.) 3amaercss HopMyJIIou:
q=65-5p. Onpenenure MakCUMAaNbHBI YpOBEHb LIEHBI p (B THIC. py0.), IpH
KOTOPOM 3HAYCHHE BHIPYYKH MPEANPHSATH 32 MECSIl ¥ = ¢ - p COCTaBUT HE MCHEE
110 TBIC. PYO.

. . 18
Haiimure nHambonpmiee 3HaueHHe QyHKIMH y=4sinx——x+9 Ha o0Tpe3ke

0] ”



EQvHbIN rocyaapcTBeHHbIN 3k3ameH, 2010 . MATEMATWKA, 11 knacc. 228-3/3

MoropHas nonka B 11:00 Bbinuia u3 nyHkTa 4 B IYHKT B, pacloOOXKEHHBIH B
15 kM ot A. IIpo6sB B myrkTe B 1 wac 20 MHHYT, JIOAKa OTNPABUIIACh HA3ad H
BepHyIack B IMyHKT A B 15:00 toro ke musa. Ompemenurte (B KM/9) CKOPOCTH
TEUCHHMS PEKH, €CIIH N3BECTHO, YTO COOCTBEHHAsI CKOPOCTH JIOJKH paBHa 12 km/4.

Yactb 2

Jlna 3anucu pewenuii u omeemoé Ha 3zadanus CI-C6 ucnonwv3yitme 61anHk
omeemog Ne 2. 3anuwiume cHauana Homep 8bINONHAEMOZ0 3A0AHUA, 4 3AHEM
NnOJIHOE 00OCHOBAHHOE peuteHuUe U OmEem.

Pemnre cucremMy ypaBHEeHUI

y+sinx=0,

(3/sinx =1)(3y +7)=0.

B npsamoyronsHoM napamtenenunene ABCDA B,C\D, usBectHsl pebpa: AB=8,
AD=6, CC,=2. Haligure yron Mexxay miockoctssMu BDD, u AD,B,.

Pemire HepaBeHCTBO
log .5 27 1
3 <

log,.s (-81x) " log; log, 3*
3

B mapamnenorpamme ABCD OWCCEKTPUCH YIIIOB TIPH CTOpOHE AD nenmsT
ctopoHy BC toukamu M u N Tak, uto BM : MN = 3:7. Haiinure BC, ecnu
AB=8.

Haﬁ[[PITe BCC 3HAYCHUA a, IIPU KAXKIOM U3 KOTOPHIX HAWUMCHBIICC 3HAYCHUC

¢byakmmun f(x) = 4ax+| x> —6x+5 | ™mensbe 1.

Kaxnoe u3 yucen 13, 14, ..., 21 ymHOXkaloT Ha Kaxjoe u3 yucen 3, 4, ..., 8 u
TIEPCa KAXKIBIM U3 TTOJTYYCHHBIX HpOI/I3BeIIeHI/II71 TTPON3BOJIbHBIM 06pa30M CTaBAT
3HAK TUTIOC WJIK MUHYC, TTOCIIE Yero Bce 54 MONMy4YeHHBIX pe3ylibTaTa CKIaIbIBaOT.
Kakyro HamMEHBIIYI0O IO MOAYNI0O M Kakyl0 HaHOOJIBIIYI0 CYMMY MOXHO
HOJY4YUTh B UTOTE?

© 2010 denepanbHas cinyxba 1o Haxzopy B cepe obpazoBanns u Hayku Poccuniickoit denepanun
Kornmposanue He gomyckaercst
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Enunblii rocynapcrennslii 3x3amed no MATEMATUHKE

Bapuant Ne 229

I/IHCprKlIHﬂ 10 BBINNOJIHCHU IO paﬁoTu

Ha BrImonHeHne 3K3aMeHAMOHHOM paboTHl MO MareMaThke jaaercs 4 dYaca
(240 muH). PaboTa cocTouT M3 ABYX YacTel u coepxut 18 3amanuii.

Yacte 1 comepxur 12 3amanmii ¢ kxparkum orBeroM (B1-B12) 6a3oBoro
YpOBHS MO MaTepualy Kypca MaTeMaTHKH. 3aJaHus vacThd | cuurarorcs
BBHIMOJIHEHHBIMH, €CJIM 3K3aMEHYEeMBbIil JaJl BEPHBI OTBET B BHJE LIEJOr0 YMCIia
WM KOHEYHOH AECATHYHON APOOH.

Yacts 2 comepxut 6 6omee cnoxubix 3amanuii (C1-C6) mo maTepuany Kypca
MateMaTuky. [Ipy UX BEITOJTHEHNH HaJI0 3aIIHCaTh TIOJIHOE PEIICHNE U OTBET.

CoBeTyeM Uil 5KOHOMUHM BpEMEHH MPOIYCKaTh 3aJjaHue, KOTOPOe He ynaeTcs
BBINOJIHUTE CPa3y, U MEPEXOAUTH K cieayronieMy. K BHIIOIHEHUIO POMYLIIEHHbBIX
3aJaHUH MOYKHO BEPHYTHCS, €CIIM Yy BaC OCTAHETCSl BPEMSI.

Kenaem ycnexa!

© 2010 denepanbHas cinyxba o Haxzopy B cepe obpazoBanns u Hayku Poccuiickoit denepanun
Konmposanue He gomyckaercst

Yacts 1

Omeemom na 3a0anus BI-BI2 oonscno ovimb uyenoe 4wucio uiu KoHeuHaAs
Odecamuunasn opodos. Omeem ciedyem 3anucamoy 6 61aHK omeemos Ne 1 cnpasa
om HOMepA 8bINONHAEMO20 3A0aHUsA, HAUUHAA C hepeoil Knemouku. Kasxcoyio
yudpy, 3HAK MUHYC U 3ANAMYI0 RUWUMeE 6 OMOeIbHOU Kilemouke 6
coomeemcmeun ¢ npueedeHHvimu 6 oramnke oopasuyamu. Eounuyvl uzmepenuii
nucamo He HYIHCHO.

[apukoBas pyuka ctoutr 40 py6Oneil. Kakoe Hambojbpliee 4HCIO TaKUX PydeK

MOHO Oyzner kynutb Ha 400 py0ieii mocsie noBsleHus HeHsl Ha 20%?

Ha pucyHke >XKMpPHBIMH TOYKAaMH IIOKa3aHa IIEHAa 30JI0Ta HA MOMEHT 3aKpPBITHS
OWMp)KEeBBIX TOPTrOB BO Bce paboume muHM ¢ 8 mo 19 suBaps 1996 roma. Ilo
TOPU30HTANIN YKa3bIBAIOTCS YMCIIA MECALA, 10 BEPTUKAIN — [IEHA YHIIUH 30JI0Ta B
nomutapax CIIA. [Ing HarisgHOCTH XUpPHBIE TOYKM Ha PUCYHKE COEIAUHEHBI
muHuel. Ompenenure MO PUCYHKY, KAaKOrO dHCIa II€HAa 3010Ta HAa MOMEHT
3aKpBITHSA TOPTOB ObIITa HANMEHBIIIEH.
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4 . E Ha pucynke n3o06paxxens! rpadk GpyHKImuu y = f(x) ¥ KacaTenabHas K 3TOMY rpa-
B tpeyronsuuke ABC yroa C pasen 90°, cosB=—, AB=10. Haiigure AC. - pucy P padux s . Y f(u) yIp .
5 ¢uKy, mpoBeneHHas B TO4Ke ¢ abcmuccoil x,. Haliante 3HaueHMe mpon3BOAHON
¢byHkmuu f(x) B TOUKE X, .
N\ YA
- JU71st U3TOTOBJICHNS KHIDKHBIX ITOJIOK TpeOyeTcs 3aKa3aTh 40 OJJMHAKOBBIX CTEKOJ B 8
onHoit 3 Tpex pupm. [lnomas kaxoro crekna 0,25 m°. B TaGnuue npuBeeHb! N
LIEHBI Ha CTEKJIO, a TaKXKe Ha Pe3Ky crekia U mngoBKy kpas. Ckonbko pyOuneit N
OyZeT CTOUTH CaMBIi ICTIEeBHIH 3aKka3? o
N\
Ilena crexna Pe3ska u nundoska
Odupma . 2 N 2
(pyOuieii 3a 1 m°) (pyOuieii 3a OTHO CTEKJIO) \
A 420 85 1 N x
0
b 440 75 N } +
-5 0] 1.\ ! x
B 470 65 ER AN .
\ P \ |
\ TN ]
Prd N\ /
B I
A\ /
Haiinure mnuomans 4YeTHIPEXYroJbHUKA, y=f(x) \‘ /
n300pakeHHOTO Ha KJIeT4aToil Oymare c N
pasmepom kietkn 1 cM x 1 cm (cm. AN
pucyHok). OTBeT faiiTe B KBaJpaTHBIX
CaHTHMeETpax. \\ /
IIpsiMoyronpHbll  HapajielenuIe], OHNUCAH  OKOJIO
\ / LUJIMHPA, paJlyC OCHOBAaHMS KOTOpOro paseH 3. O0beM
\ napasuienenunena paset 72. Haiigute BEICOTY HUIUHIPA.
1lcm \
B10 | s omHOTO W3 MPEANPUSTHII-MOHOIIOJIMCTOB 3aBHCHMOCTh 00beMa crpoca Ha
MPOAYKIUIO ¢ (SIWHHUI] B MECSIT) OT €€ LeHBI p (THIC. pyO. 3amaercst HOpMyIIoi:
S mpn——— Y q=65-5p. Onpenenure MakCUMAaNbHBI YpOBEHb LIEHBI p (B THIC. py0.), IpU

KOTOPOM 3HAYCHHUE BBIPYYKH MPEAIPUSITUS 32 MECSAI[ ¥ = ¢+ p COCTABHT HE MEHEe
110 TBIC. PYO.

i . 24
Haiinnte HamMeHbpluee 3HaueHWe OQYHKOMM y=2sinx+—x+5 Ha OTpesKe
Vs

s

©2010 denepanbHas cayxba 1o Han30py B cepe obpasoBanus 1 Hayku Poccuiickoit denepaunn
Komnpopanue He 1omyckaercst
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Bapka B 10:00 BbIUIa U3 MyHKTa 4 B IIYHKT B, pacnoyiokeHHbI B 15 kM oT A.

[IpoOrB B mynkTe B 1 gac 20 mMuHyT, Oapxa OoTHpaBIiIack Ha3al W BEpHYNAch B
myHKT A B 18:00 Toro sxe mua. Ompemenute (B KM/4) CKOPOCTH TEUECHHUS PEKH,
€CITH 3BECTHO, YTO COOCTBEHHAs CKOPOCTH OapH paBHA 6 KM/d.

Yacts 2

na 3anucu pewenuii u omgemog na 3adanus CI-C6 ucnonwvsyiime 6aaHK
omeemos Ne 2. 3anuwiume cHauana Homep GbINOIHAEMO20 3A0AHUA, A 3AMeM
nonnoe 000CHOBAHHOE pewieHue 1 Omeen.

Pemmre cucremMy ypaBHEHHUH

y—cosx=0,

(5+/cosx =1)(7y +5)=0.

B npsmoyronsHoMm mapamienenunene ABCDAB/C\D;, wu3BecTHbI JUIMHBI pedep:

AB=8, AD=6, CC,=4. Haiigure yron Me;xay miockoctssmu BDD, u AD,B,.

Pemmre HepaBeHcTBO
log .3 27 1
35+ <

l0g,.3(-81x) " log;log, 3*
3

B mnapamnenorpamme ABCD AB=12, OHCCEKTPHUCHI YIIIOB IPU CTOpoHE AD
nenst cropony BC toukamu M u N Tak, yto BM : MN = 1:7. Haiinure BC.

Haifnmure Bce 3HaueHHWsA a, HPH KaXKIOM M3 KOTOPHIX HAMMEHBIIEE 3HAYCHHUE
dysxman f(x) =2ax+| x> —8x+15| menpme 1.

Kaxxmoe u3 uncen 13, 14, ..., 21 yMHOXarOT Ha Kaxaoe u3 yucen 2, 3, ..., 7 u
mepes KaxIbIM U3 MOITYyYCHHBIX MPOU3BEACHHUN MPOU3BOJBHBIM 00OPa30M CTaBsT
3HAK TUTIOC WJIK MUHYC, TIOCJIE Yero Bce 54 MONMyYeHHBIX Pe3ysibTaTa CKIIA(bIBAIOT.
Kakyro HaWMEHBINYI0 IO MOJYJII0 M KakKyl HAHOOJBLIYID CYMMY MOXHO
MOJTYYHUTh B UTOTE?

© 2010 denepanbHas cinyxba 1o Haxzopy B cepe obpazoBanns u Hayku Poccuniickoit denepanun
Kornmposanue He gomyckaercst
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Enunblii rocynapcrennslii 3x3amed no MATEMATUHKE

Bapuant Ne 230

I/IHCprKlIHﬂ 10 BBINOJIHCHHU IO paﬁOTbl

Ha BrImonHeHne 3K3aMeHAMOHHOM paboTHl MO MareMaThke jaaercs 4 dYaca
(240 muH). PaboTa cocTouT M3 ABYX YacTel u coepxut 18 3amanuii.

Yacte 1 comepxur 12 3amanmii ¢ kxparkum orBeroM (B1-B12) 6a3oBoro
YpOBHS MO MaTepualy Kypca MaTeMaTHKH. 3aJaHus vacThd | cuurarorcs
BBHIMOJIHEHHBIMH, €CJIM 3K3aMEHYEeMBbIil JaJl BEPHBI OTBET B BHJE LIEJOr0 YMCIia
WM KOHEYHOH AECATHYHON APOOH.

Yacts 2 comepxut 6 6omee cnoxubix 3amanuii (C1-C6) mo maTepuany Kypca
MateMaTuky. [Ipy UX BEITOJTHEHNH HaJI0 3aIIHCaTh TIOJIHOE PEIICHNE U OTBET.

CoBeTyeM Uil 5KOHOMUHM BpEMEHH MPOIYCKaTh 3aJjaHue, KOTOPOe He ynaeTcs
BBINOJIHUTE CPa3y, U MEPEXOAUTH K cieayronieMy. K BHIIOIHEHUIO POMYLIIEHHbBIX
3aJaHUH MOYKHO BEPHYTHCS, €CIIM Yy BaC OCTAHETCSl BPEMSI.

Kenaem ycnexa!

© 2010 denepanbHas cinyxba o Haxzopy B cepe obpazoBanns u Hayku Poccuiickoit denepanun
Konmposanue He gomyckaercst

Yacts 1

Omeemom na 3a0anus BI-BI2 oonscno ovimb uyenoe 4wucio uiu KoHeuHaAs
Odecamuunasn opodos. Omeem ciedyem 3anucamoy 6 61aHK omeemos Ne 1 cnpasa
om HOMepA 8bINONHAEMO20 3A0aHUsA, HAUUHAA C hepeoil Knemouku. Kasxcoyio
yudpy, 3HAK MUHYC U 3ANAMYI0 RUWUMeE 6 OMOeIbHOU Kilemouke 6
coomeemcmeun ¢ npueedeHHvimu 6 oramnke oopasuyamu. Eounuyvl uzmepenuii
nucamo He HYIHCHO.

[TapukoBas pyuka crout 30 pyOmeii. Kakoe Hambomblee 4HCIO TaKHX PydeK

- 1
Haiizure kopens ypaBuenus 5°'* =—

MOXHO OyzeT Kynuth Ha 500 py6ieii mocie moBbImIeHns eHs! Ha 15%?

Ha pucyHke >XHpHBIMH TOYKAMH IOKa3aHa I[€HA OJIOBAa HAa MOMEHT 3aKpBITHS
OUpKEeBBIX TOProB BO Bce paboume aHu ¢ 7 mo 20 centsiopa 2007 roma. Ilo
TOPU30HTANIM YKa3bIBAIOTCS YHCIIAa MECSIA, [0 BEPTHKAIM — [IeHa TOHHEI 0J0Ba B
jqomnapax CIHOA. JIng HarmasiqHOCTH SKHPHBIE TOUKM HA PUCYHKE COEAUHEHBI
nuHued. Ompenenure MO PUCYHKY HAMMEHBUIYIO IIEHY OJIOBA HAa MOMEHT
3aKpBITUS TOPTOB B yKa3aHHbIHM nepuon (B nomnapax CIIIA 3a ToHHY).
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B tpeyronsauke ABC yron C pasen 90°, cosB :%, AB =10. Haitnute AC.

JIJ1s M3roTOBICHHS KHMKHBIX TOJIOK TpeOyeTcs 3aka3ath 20 OTMHAKOBBIX CTEKOJ B
. 2
onHoit u3 Tpex ¢upm. [Inomans kaxaoro crekna 0,35 M°. B Tabnuue npuBeaeHbI

IIEHBl Ha CTEKJIO, a TAKKe Ha Pe3Ky CTeKia U NUM(oBKY kpas. Ckombko pyoieit
OyZAeT CTOUTH CaMBbIil ICIICBbII 3aKa3?

Drpma Ilena crexna Peska n numudoBka
(py6ueii 3a 1 M%) (pyGuieit 3a OZIHO CTEKIIO)
A 510 75
b 530 65
B 570 55

Haifnure miomane TpeyroabHNKa, H300paXKEHHOTO Ha
KJIeTYaTol Oymare ¢ pasMepoM KIEeTKH 1cMm x 1 cm 1 cm

(cMm. pucyHok). OTBET jaiiTe B KBaJpaTHBIX CAHTH-

MeTpax.

Haiinure 3HaueHUe BHIPAKEHHS 33+logs2

©2010 denepanbHas cyxba 1o Han30py B cepe obpasoBanus 1 Hayku Poccuiickoit denepaunn

KOH"pOBaH"e He IonmyCKaeTcs

Ha pucynke uzobpaxkenbl rpapuk GyHKIMH y = f(X) W KacaTelbHas K JTOMY
rpaduKy, mpoBeleHHas B Touke Cc abcumccoit x,. Haiinure 3HaueHme mpous-
BOAHOIH GyHKIMHU f(X) B TOYKE X;.

YA )

/

=Y

[IpsMoyronbHBIA  MapajUlelenuNes  ONHCAaH  OKOJIO
ITHHIPA, Paglyc OCHOBaHUSA KOTOporo paseH 3. O0beM
napautenenuneaa pasex 36. Haliaure BEICOTY MITHHIPA.

B10 | /Ins omHOTO M3 NpEANpPHUSTHH-MOHONONMCTOB 3aBHCHMOCTh 00BbEMa CIpoca Ha
NPOIYKIUIO ¢ (SIUHHI B MECSAII) OT ee IIeHBl p (ThIC. py0.) 3amaercst popMyJIoit:
q=65-5p. Onpenennte MaKCUMaNbHBIH YpOBEHb LIEHBI p (B THIC. py0.), IpH

KOTOPOM 3HAYCHHUE BBIPYYKH NPEANPUATHSA 34 MECALl ¥ = ¢ - p COCTAaBUT HE MCHEC
110 TBIC. PYO.

. 21
Hafinure wnambonpiiee 3HadeHHE GYHKIMH »=6C0SX——x+7 Ha OTpe3Ke

T
3
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Bapka B 10:00 BbIUIa U3 MyHKTa 4 B IIYHKT B, pacnoyiokeHHbI B 15 kM oT A.
[IpoOrIB B myHKTE B 4 "yaca, 6apa OTIPaBHIIach Ha3aJ M BEPHYNACh B IIYHKT A B
18:00 toro e mHiA. Ompemennute (B KM/Y4) CKOPOCTh TEUEHHS PEKH, €CIIH
M3BECTHO, YTO COOCTBEHHAs! CKOPOCTh Oap ¥ paBHA 8 KM/4.

Yactp 2

Hna 3anucu pewenuit u omeemose na 3adoanus CI-C6 ucnonv3yiime 61ank
omeemog Ne 2. 3anuwiume cHauana Homep 8bINONHAEMOZ0 3A0AHUA, 4 3ameM
HOJIHOE 0DOCHOBAHHOE peutenue U Omeem.

Pemure cucremy ypaBHeHUI

y—sinx=0,

(3sinx —1)(7y +3)=0.

B npsmoyronsHoMm mapamienenunene ABCDAB/C\D;, wu3BecTHbI JUIMHBI pedep:
AB=5, AD=12, CC,=2. Haiinute yroa Mexmny miockoctsMu BDD, u AD,B, .

Pemvre HepaBeHCTBO
log x+3 25 1
3 <

log,.s (~25x) "~ logslog, 5*
5

B mapamnenorpamme ABCD OUCCEKTPUCH YIJIOB TIPH CTOpoHE AD nensat
cropony BC toukamu M u N Tak, utro BM :MN = 1:9. Haiinure BC, ecnu
AB=1.

Haiignte Bce 3HaveHHs @, NPU KaXKIOM W3 KOTOPHIX HAaWMEHbIIIEE 3HAYCHHE
2
¢ynkpn f(x)=2ax +|x" —8x+7| menpme 1.

Kaxnoe u3 uncen 13, 14, ..., 21 ymHOXkaroT Ha Kaxjaoe u3 gucen 1, 2, ..., 6 u
NEPea KaXXAbIM U3 TOJIYUYCHHBIX HpOPI3BeI[eHPIfI TIPON3BOJIbHBIM o6pa30M CTaBAT
3HAK TUTIOC WJIK MUHYC, TTOCIIE Yer0 BCe 54 TONY4YEeHHBIX pe3ylibTaTa CKIaIbIBAOT.
Kakyro HamMEHBIIYI0O O MOAYJII0 U Kakyl0 HaWOONBIIYI0 CyMMY MOXHO
HOJy4UTh B UTOTE?

© 2010 denepanbHas cinyxba 1o Haxzopy B cepe obpazoBanns u Hayku Poccuniickoit denepanun
Kornmposanue He gomyckaercst
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Enunblii rocynapcrennslii 3x3amed no MATEMATUHKE

Bapuant Ne 231

I/IHCprKlIHﬂ 110 BBINNOJIHCHHU IO paﬁOTbl

Ha BrImonHeHne 3K3aMeHAMOHHOM paboTHl MO MareMaThke jaaercs 4 dYaca
(240 muH). PaboTa cocTouT M3 ABYX YacTel u coepxut 18 3amanuii.

Yacte 1 comepxur 12 3amanmii ¢ kxparkum orBeroM (B1-B12) 6a3oBoro
YpOBHS MO MaTepualy Kypca MaTeMaTHKH. 3aJaHus vacThd | cuurarorcs
BBHIMOJIHEHHBIMH, €CJIM 3K3aMEHYEeMBbIil JaJl BEPHBI OTBET B BHJE LIEJOr0 YMCIia
WM KOHEYHOH AECATHYHON APOOH.

Yacts 2 comepxut 6 6omee cnoxubix 3amanuii (C1-C6) mo maTepuany Kypca
MateMaTuky. [Ipy UX BEITOJTHEHNH HaJI0 3aIIHCaTh TIOJIHOE PEIICHNE U OTBET.

CoBeTyeM Uil 5KOHOMUHM BpEMEHH MPOIYCKaTh 3aJjaHue, KOTOPOe He ynaeTcs
BBINOJIHUTE CPa3y, U MEPEXOAUTH K cieayronieMy. K BHIIOIHEHUIO POMYLIIEHHbBIX
3aJaHUH MOYKHO BEPHYTHCS, €CIIM Yy BaC OCTAHETCSl BPEMSI.

Kenaem ycnexa!

© 2010 denepanbHas cinyxba o Haxzopy B cepe obpazoBanns u Hayku Poccuiickoit denepanun
Konmposanue He gomyckaercst

Yacts 1

Omeemom na 3a0anus BI-B12 oonxcrno Obimb yenoe uucio uiu KOHeUHAA
decamuunan opoos. Omeem cnedyem 3anucamy é oaank omeemoe Ne 1 cnpasa
om HomMepa GbINOIHAEMO20 3A0aHUsA, HAYUNAA ¢ nepeoil Knemouku. Kajxcoyro
yugpy, 3HAK MUHYC U 3GNAmMYI0 RUWUmMe 6 OMmOeNbHOU Klemouke 8
coomeemcmeuu ¢ npueedennvimu 6 onanke oopasyamu. Eounuysr usmepenuii
nucamb He HYHCHO.

[apukoBas pydka ctout 30 pyoOuneit. Kakoe Hanbojbpliee YHCIO TaKUX pPydeK
MOXHO OyzeT Kynuth Ha 700 pyOieii mocie moBbImeHns neHs! Ha 10%?

Ha pucyHke >KMpHBIMH TOYKAMH IIOKa3aHa IICHA 30JI0Ta Ha MOMEHT 3aKpPBITHS
OUp>KEeBBIX TOProB BO Bce pabouue aHu ¢ 8 mo 19 suBaps 1996 ropa. Ilo
TOPU30HTAIIM YKA3bIBAIOTCS YHCIIa MECSIA, 10 BEPTHKAIM — IICHA YHIIMU 30JI0Ta B
nomnapax CIHA. Jns HarjasimHOCTH JKHpHBIE TOYKH HA PUCYHKE COCIUHEHBI
nuHuel. OmnpepenuTe MO PHCYHKY HAMMEHBIIYIO IIEHY 30JI0Ta HA MOMEHT
3aKpPBITHS TOPTOB B yKa3aHHbIHN nepuo (B momutapax CIHIA 3a yHImo).
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B tpeyronsuuke ABC yron C paseH 90°, cos B :%, AB =10. Haiigure AC.

JIJ1s M3roTOBICHHS KHUKHBIX TIOJIOK TpeOyeTcs 3aka3ath 20 OTMHAKOBBIX CTEKOJ B
. 2

omHoW u3 Tpex ¢upM. [Tnomans kaxmoro crekna 0,35 M°. B Tabmiuiie npuBeaeHbI

IIEHBI Ha CTEKJIO, a TAaKKe Ha Pe3Ky CTekia M NUTH(OBKY Kpas. CKOIbKO pyoOieit

OyJIeT CTOUTh CaMblIi JICIIeBhIN 3aKa3?

Dupma Ilena crexna Peska u nundoska
P (py6ueii 3a 1 M) (pyOuieii 3a OTHO CTEKIIO)
A 400 70
b 420 60
B 450 50
Haifmure  rwromags — TPEyrojbHHKA,
n300paKEHHOTO Ha KIeT4aTtod Oymare ¢ 1 cu
pasmepom KJIETKH lem x 1 em
(CM. pHUCYHOK). OtBet Jaire B
KBa/IPaTHBIX CAHTUMETPAX. \ //
\ .
|
7

. 3+10gy 15
Haiinure 3Hauenue BepaskeHus 2° 08217

©2010 denepanbHas cyxba 1o Han30py B cepe obpasoBanus 1 Hayku Poccuiickoit denepaunn
Komnupopanue He 1omyckaercs

Ha pucynke uzobpaxkenbl rpapuk GyHKIMH y = f(X) W KacaTelbHas K JTOMY
rpaduKy, mpoBeleHHas B Touke c abcumccoit x,. Haiimure 3HaueHme mpous-
BOAHOIH GyHKIMHU f(X) B TOUKE X;.

YA )

/

=Y

IIpssmMoyronpHbIl  HapajuleNienume]]  ONMCAaH  OKOJIO
[IITHHIPA, Paguyc OCHOBaHHSA KOTOporo paseH 3. O0beM
napasuienenunena pased 180. Halinure BeicOTy LMIMHApA.

B10 | [ns omHOro M3 MPEANPHUSTHII-MOHOIIOIUCTOB 3aBHCHMOCTh 00BbeMa crpoca Ha
MPOAYKIUIO ¢ (SIWHUI] B MECSII) OT €€ LeHBl p (THIC. py0.) 3amaercss HOpMyIIou:
q=65-5p. Onpenenure MakCUMaNbHBI ypOBEHb LIEHBI p (B THIC. py0.), IpU

KOTOPOM 3Ha4YeHHE BBIPYYKH HPEANPHATHS 38 MECSL 7 =¢ - p COCTABUT HE MEHEe
110 ThIC. pYO.

. . 30
Haiinure HauMmeHbIlee 3HaueHHe OGYHKIMM y=4sinx+-—x+6 Ha OTpe3ke
Vs

£
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Bapka B 10:00 BbInuIa U3 MyHKTa 4 B IYHKT B, pacnoyiokeHHbI B 15 kM oT A.
[IpoOrIB B myHKTE B 4 "aca, 6apa OTIIPaBHIIaCh Ha3aJ M BEPHYNIACh B IIYHKT A B
18:00 toro e mHiA. Ompemenute (B KM/Y4) CKOPOCTH TEUEHHS PEKH, €CIIH
W3BECTHO, YTO COOCTBEHHAs! CKOPOCTh Oap ¥ paBHA 8 KM/4.

Yactp 2

na 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwv3yiime 6aaHK
omgemos Ne 2. 3anumume cHauana Homep 6bINOTHAEMO20 3A0AHUA, A 3AMEM
noHOe 060CHO6AHHOE PeuieHe U OmEem.

Pemute cucremy ypaBHEeHUi

y+sinx=0,

(3Vsinx —1)(7y —5)=0.

B npsmoyronsHoM mapamnenenunene ABCDA,B,C,D;, wu3BecTHBI JUIMHBI pedep:
AB=3, AD=4, CC,=4. HaiinuTe yron mexny miockoctsimu BDD, u AD,B, .

Pemte HepaBeHCTBO
log_,.325 1
S <

10g .13 (-25x) " logslog, 5*
5

B mnapannenorpamme ABCD OUCCEKTPUCH YIJIOB TpPHU CTOpoHE AD nensat
ctopony BC toukamu M u N Tak, uto BM : MN = 3:7. Haiigure BC, ecnu
AB=8.

Haiinure Bce 3Ha4YeHHs g, NMPU KKIOM M3 KOTOPBIX HAMMEHbIIee 3HAYCHHE
2
¢byukupn f(x) = 4ax+|x” —4x+3| wMeHsiue 1.

Kaxnoe u3 wucen 11, 12, ..., 19 ymHOXkaloT Ha KaxJjoe U3 yucen 2, 3, ..., 7 u
nepe]] KaxIbIM U3 TOJYYCHHBIX MPOU3BEACHUI MPOM3BOJILHBIM 00pa3oM CTaBsIT
3HAK TUTIOC WJIK MUHYC, TTOCIIE Yero Bce 54 MONMy4YeHHBIX pe3ylibTaTra CKIaIbIBaoT.
Kakyto HauMeHBIIYI0O MO MOIYII0 W Kakylo HauOONBIIYI0O CYMMY MOXHO
MTOJIy9UTH B UTOTE?

© 2010 denepanbHas cinyxba 1o Haxzopy B cepe obpazoBanns u Hayku Poccuniickoit denepanun
Kornmposanue He gomyckaercst
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Enunblii rocynapcrennslii 3x3amed no MATEMATHKE

Bapuant Ne 232

I/IHCprKlIHﬂ 10 BBINNOJIHCHHU IO paﬁOTbl

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

Yacte 1 comepxur 12 3amanmii ¢ kxparkum orBeroM (B1-B12) 6a3osoro
YpOBHS MO Marepualy Kypca MaTeMaTHKH. 3aJaHuss 4acThd | cuurarorcs
BBIMOJIHEHHBIMH, €CJIM 3K3aMEHYEeMBbIil Jal BEpHBI OTBET B BHJE LIEJOr0 4YMCIia
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 ylaeTcs
BBIMOJIHUTE CPa3y, U MEPEXOAUTH K cieayrouieMy. K BHIIOIHEHUIO POMYLIIEHHbBIX
3aJaHUi MOYKHO BEPHYTHCS, €CIIHM y BaC OCTAHETCS BPEMSI.

Kenaem ycnexa!

© 2010 denepanbHas cinyxba 1o Haxzopy B cepe oOpazoBanns u Hayku Poccuiickoit denepanun
Kornmposanue He gomyckaercst

Yacte 1

Omeemom na 3a0anus BI-BI2 oonscno ovimb yenoe 4wucio uiu KoHeuHaAs
decamuunasn 0podos. Omeem ciedyem 3anucamoy 6 61anHK omeemos Ne 1 cnpasa
om HOMepA 8bINONHAEMO20 3A0aHUA, HAUUHAA C hepeoil Knemouku. Kasrcoyio
yudpy, 3HAK MUHYC U 3ANAMYI0 RUWUMeE 6 OMOeIbHOU Kilemouke 6
coomeemcmeun ¢ npusedeHHvimu 6 oramnke oopasuyamu. Eounuyvl uzmepenuii
nucamo He HYIHCHO.

[apukoBas pyuka ctoutr 20 py6Oneil. Kakoe Hambojpliee 4HCIO TaKUX PydeK
MOXHO Oyzner kynutb Ha 400 py6ieii mocsie noBsleHus HeHs! Ha 10%?

Ha PUCYHKC JKHUPHBIMH TOYKAaMHU IIOKa3aHa LEHA OJIOBa HAa MOMCHT 3aKpPbITU
OHUpKEeBBIX TOProB BO Bce paboume mHu ¢ 7 mo 20 centsOps 2007 roma. Ilo
TOPU3OHTAIN YKa3bIBAIOTCA YHUCJIa MECAla, 10 BEPTUKAIN — II€HA TOHHLI OJIOBA B
jqomnapax CIHA. JIng HarmasiqHOCTH SKHPHBIE TOYKM HA PUCYHKE COEAMHEHBI
nuHUeH. OnpenenuTe MO PUCYHKY, KAaKOrO 4YHCIAa IL€Ha OJI0Ba HAa MOMEHT
3aKpBITUSI TOPrOB ObLIa HAMMEHBIIEH.
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B tpeyronsauxke ABC yron C pasen 90°, cosB :%, AB =10. Haiinute AC.

- J1Jis M3roTOBICHHS KHUXKHBIX MOJIOK TpeOyeTcs 3aKa3aTh 20 OJMHAKOBBIX CTEKOJI B
onHOM u3 Tpex dupm. [lmomane kaxmgoro crexia 0,25 M>. B Tabnuie TIPUBEICHBI
IIEHBI Ha CTEKJIO, a TAaKXKe Ha pe3Ky cTeksa M NuinpoBKy kpas. CKojbko pyoueit
OyJeT CTOUTh CaMbIi JICIIeBhIN 3aKa3?

Dupma Ilena CTeKJla2 Pe3ska u numdoska
(pyOneiiza 1 M) (py©6eii 32 0THO CTEKJIO)
A 420 85
b 440 75
B 470 65

HaiiguTe mioniaas TpeyronbHHUKa, H300pa-
JKEHHOT'0 Ha KJIeTUaToi Oymare ¢ pasMepom 1o
kinetku 1 cMm x 1 cm (cM. pucyHok). OTBeT
o /
JlaliTe B KBAIpaTHBIX CAHTUMETPaX. / \\
// \\

. 4+log32
HaiinuTe 3HaueHNe BRIpAXKEHHS 3 0937,

© 2010 denepanbHas cayxba 1o Han30py B cepe obpasoBanust u Haykn Poccuiickoit denepaunn
Komnpopanue He 1omycKkaercst

Ha pucynke m3o0paxkens! rpaduk GyHknum y = f(x) u KacaTrenbHas K 3TOMY Tpa-
¢uKy, npoBeseHHas B TOuke ¢ abcuuccoll x,. Haiinute 3HaueHue mpou3BOJHON
¢byHkmu f(x) B TOYKe X;.

N\ YA
8
AN
\
\\
\,
2
\
s NSRER A
_ 1.\ | X
\5 | N |
\ // N /
|
i \ /
y=f(x) N /
\v/
\\

[IpsMoyTroaBpHBIN mapayuIesIenuIIe] OMCAH OKOJIO IIUIMHIIPA,
panuyc OCHOBaHMS KOTOporo paseH 2. OOwneM mapaniene-
nunena paBed 48. Haiiaure BRICOTY MUIHHIPA.

B10 | [dns omHOTO W3 MPEANpPUATHI-MOHOIIONHNCTOB 3aBUCHMOCTh O0BbeMa CIpoca Ha
MPOIYKIHXIO ¢ (SAWHHIl B MECAI[) OT €¢ IICHBI p (ThIC. py0.) 3amaercs popMyJIoit:
q=65-5p. Onpenenure MaKCHMAaJIBHBII ypOBEHb IIEHBI p (B THIC. py0.), IpH
KOTOPOM 3HAUCHHE BBIPYYKH MPEANPUATHS 38 MECSI 7 = ¢ - p COCTABUT HE MCHEE
110 TBIC. PYO.

o . 24
Haiinute HamOonbpluee 3HaueHume ¢QyHKIMHM y=4sinx——x+6 Ha OTpe3Ke
V4

£
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Bapxa B 10:00 BbIUIa U3 MyHKTa 4 B IIYHKT B, pacnoyiokeHHbI B 15 kM oT A.
[IpoOrB B mynkTe B 1 gac 20 mMuHyT, Oapka OoTHpaBmiIack Ha3al W BEpHYNAch B
nyHKT A B 18:00 Toro sxe mua. Omnpemennte (B KM/4) CKOPOCTH TEUECHHUS PEKH,
€CITH U3BECTHO, YTO COOCTBEHHAs CKOPOCTH OapH paBHA 6 KM/d.

Yacts 2

Jna 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnonwv3yiime Onank
omeemog Ne 2. 3anuwiume cuauana HOMeEpP 6bINOIAHAEMOZ0 3A0AHUA, A 3ameMm
HOJIHOE 0DOCHO6AHHOE peutenue U omeem.

Pemure cucremy ypaBHeHUI

y—cosx=0,

(3veosx —1)(7y +4)=0.

B npsamoyromsaoM mapamnenenunene ABCDA B,C\D, u3BectHsl pebpa: AB=8,
AD=6, CC,=5. Haiigure yron Mexxay miaockoctsMu BDD, u AD,B,.

Pemvre HepaBeHCTBO
log

3X+

27
3 < 1

l0g.3(-81x) " log; log, 3*
3

B mapamnenorpamme ABCD OUCCEKTPUCH YIJIOB TIPH CTOpOHE AD nensT
ctopoHy BC toukamu M u N Tak, utro BM :MN =3:5. Haiigure BC, eciu

AB=24.

HaﬁI[HTe BCC 3HAYCHUA «a, IPU KAKIOM U3 KOTOPHIX HAWUMCHBIICC 3HAYCHUEC

dymxman f(x)=2ax+|x* —6x+5| Mmenbue 1.

Kaxnoe u3 uucen 11, 12, ..., 19 ymHOXkatoT Ha Kaxjoe u3 uucen 3, 4, ..., 8 u
nepe KaxIbIM W3 TOJYYCHHBIX MPOU3BEACHUI MPOM3BOJIBHBIM 00pa3oM CTaBsT
3HaK TUTFOC WM MHUHYC, TIOCTIE YeT0 BCe 54 MOyUYEHHBIX Pe3yJibTaTa CKIIaIbIBAIOT.
Kakylo HamMEHBIIYI0O 1O MOIYJII0 W Kakyld HaWOOJIBIIYI0 CyMMY MOYHO
MOJIyYUTh B UTOTE?

© 2010 denepanbHas cinyxba o Haxzopy B cepe oOpazoBanns u Hayku Poccuiickoit denepanyn
Konmposanue He gomyckaercs
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Enunblii rocynaperpennblii 3x3amed no MATEMATHUKE

Bapuant Ne 237

HHcTpyKIus Mo BHINOJHEHHIO PaGOTHI

Ha BpImOnHEHME 3K3aMEHAIMOHHOH paboThI 10 MaremaTmke pmaercsa 4 gaca
(240 mun). PaboTa cOCTOUT U3 ABYX YacTel U COACPKUT 18 3amaHuil.

Yacte 1 comepxut 12 3amanmii ¢ kpatkuMm otBetom (B1-B12) 6asoBoro
YpOBHSA 10 MaTepHaly Kypca MaTeMaTHKH. 3aJaHuMs d4acTh 1 cuurTaroTcs
BBITTOJTHEHHBIMH, €CITH SK3aMEHYEMBIH Jajl BEpHBIH OTBET B BHAE IIEJIOTO YHCIA
WM KOHEYHOW JIECATHIHON APOOH.

Yacts 2 conepxut 6 6onee cnoxubx 3aganuii (C1-C6) mo marepuanmy Kypca
MaTeMaTuku. [Ipu UX BHINOTHEHUH HAJI0 3aIMCaTh MOJHOE PEIICHNE U OTBET.

CoseryeM AJIs1 5KOHOMHH BPEMEHH IIPOITYCKaTh 3aJaHue, KOTOPOe HE yIaeTCs
BBITIOJTHATH Cpa3y, ¥ NEPEXOIUTh K cilemyiomeMy. K BEITOTHEHHIO TPOMYIIEHHBIX
3aJJaHUI MOXHO BEPHYTHCS, €CIIM y BaC OCTAaHETCS BpeMsl.

Kenaem ycnexa!

© 2010 dexepanbhas ciryxkba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii deneparmn
KOHHpOBaHI/IE He 10nycKaeTrcs

Yacrte 1

Omeemom na 3adanus BI-BI2 oondcno oObimb uenoe uucio uiu KOHEUHAA
decamuyunan opoov. Omeem cnedyem 3anucamo 6 oO1anK omeemoe Ne 1 cnpasa
Om HOMeEpa GLINOIHAEMO20 3A0aHUs, HAYUHAA ¢ nepeoul Kiemouku. Kascoyro
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOEIbHOU Klemouke 6
coomeemcmeuu ¢ npugedennvimu ¢ Onanke oopasyamu. Eounuuyvt usmepenui
HUCAmMb HE HYICHO.

[apukoBas pyuka ctout 30 pyoOseii. Kakoe Haubomblliee YMCIO TaKUX PydeK

MOXXHO OyzeT Kynuth Ha 500 pyOiieit mociie HoBBILEHUS LeHb! Ha 15%7?

Ha pucyHke >KUpHBIMH TOYKaMH ITOKa3aHa IICHA 30JI0TA Ha MOMEHT 3aKpBITHSA
OMpKEBBIX TOProB BO Bce pabourme mHU ¢ 8 mo 19 sHBaps 1996 roma. Ilo
TOPH30HTAIM YKa3bIBAIOTCS YHCIIa MECSIa, TI0 BEPTHKAIH — I[CHA YHIHH 30JI0Ta B
nomnapax CIIA. i HarasgHOCTH JKMPHBIE TOYKHM HAa PUCYHKE COCTUHEHBI
muHue. OmpenennuTte MO PHUCYHKY HAaWOONBINYIO IIGHYy 30JI0Ta Ha MOMEHT
3aKpBITHS TOPTOB B yKa3aHHBIHN meprox (B qomiapax CIIIA 3a yHIuio).
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4
B tpeyronbuuke ABC yroa C paseH 90°, COSBZg, AB =10. Haiigure AC.

JI7s M3roTOBIICHHS KHAXKHBIX TTOJIOK TpeOyeTcs 3aka3aTh 20 OTMHAKOBBIX CTEKOJ B
Ny 2
ontHOM n3 Tpex ¢upmM. [Tnomane kaxmoro crexia 0,35 M~. B Tabnuie npuBeaeHbI

LECHBI Ha CTEKIIO, a TAaKXKe Ha pe3Ky cTekia W NumpoBKy kpas. CKolbko pyoien
OyZIeT CTOMTh CaMbIil IEIIEBhIA 3aKa3?

Dupma Ilena crekna Pe3ka u numngoBka
(py6ureii 3a 1 M%) (pyOuieii 3a OTHO CTEKIIO)
A 510 75
b 530 65
B 570 55

Haiigure 1utomanb TpeyroibHUKa, H300pa-

JKEHHOTO Ha KIIeT4aTol Oymare ¢ pazMepom 1cm

kietkd 1 cMm x 1 cMm (cMm. pucyHOK). OTBEeT

naﬁTe B KBAJAPATHBIX CAHTUMETpPAX. / \

. 24logy 11
Halinure 3nauenue BoIpaxkenus 4°° 084

© 2010 dexepanbhas cryxba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii deneparmn
KOHI/IPOBEHI/IE He 10nycKaeTcs

Ha pucynxe m3obOpaxens!l rpaduk ¢pyHknmm y = f(x) M KacaTrejpHas K 3TOMY
rpaduKy, IpOBEJEHHAas B Touke c abcuuccodl x,. Haiimure 3HaueHue mpous-

BOJHOW (QyHKIHH f(X) B TOUKE X .

YA

L0l 1/
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|
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|
|
|
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|
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/

[IpsiMoyronpHbIl  mapamiesenune]  ONMCaH  OKOJIO
OWIMHAPA, PaTuyCc OCHOBAaHHUS KOTOporo paBeH 3. OObeM

napauienenumnena pasex 36. Haiinure BICOTY UMIMHIpA.

B10 | [dns omHOrOo M3 MPEeaNpUSATHII-MOHOIIONKCTOB 3aBUCHUMOCTh O0beMa CIpoca Ha
MPOAYKIHNIO ¢ (SIMHHUI] B MECSIT) OT €€ IeHbl p (ThIC. py0.) 3amaercs GopMyoii:
q=65—-5p. Onpenenute MakCUMAaJbHBI YpOBEHb LIEHBI p (B ThIC. py0.), Ipu
KOTOPOM 3Ha4€HUE BBIPYUKU MPEIIPUATHS 3 MECSL ¥ =¢ - p COCTAaBUT HE MEHEE
110 ThIC. pYO.

. 21
B11 | Haiinute HanmeHbIee 3HaueHHe GyHKIUH y=4cosx+—x+9 Ha oTpeske
V4

!
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Moropnas nonka B 10:00 BbIia W3 NMyHKTa A B NMYHKT B, pacrojio>KEHHBII
B 15 kM oT A. IIpo6bIB B mynkte B 1 yac 15 MuHyT, J101Ka OTHpaBUIACh HA3a] U
BepHyJack B MyHKT 4 B 14:00 Toro ke mus. Ompenenure (B KM/4) CKOPOCTh
TEUCHUsSI PEKH, €CII U3BECTHO, YTO COOCTBEHHAs! CKOPOCTH JIOAKHU paBHa 11 Km/4.

Yacrp 2

/na 3anucu pewenuit u omeemog na 3aoanus CI-C6 ucnonwv3yiime onank
omeemog Ne 2. 3anuwmiume cHauana HOMeEDP 8bINOSIHAEMO20 3A0AHUA, A 3AMeEM
nOIHOE 000CHOBAHHOE Peulenue U Omeemn.

Pemure cucremy ypaBHEHUI

y+sinx=0,

(3vsinx —1)(3y +7)=0.

B npsmoyroneroMm mapamnenenunene ABCDA B,C\D, usBecTtHsl pebpa: AB=S5,
AD=12, CC|=3. Haiinute yron mexay miockoctssmu BDD, u AD,B,.

Pemnre HEPABCHCTBO

log_..s 49 1
7 <

log_.s (~49x) " log, log, 7
;

B mapamnenorpamme ABCD OWCCEKTPUCH YTIIOB IIpH CTOpoHE AD menst
cropoHy BC toukamu M u N T1ak, uto BM :MN = 1:9. Haiinure BC, ecnu
AB=1.

Haiimute Bce 3HAYeHHs a, NPU KaXAOM U3 KOTOPBIX HaMMEHbLICC 3HAYCHHE
dysxuan £ (x) = 4ax+| x> —6x+5| wmenpme 1.

Kaxgoe u3 uucen 9, 10, ..., 17 yMHOXAIOT Ha Kax10€ U3 uncen 2, 3, ..., 7 u nepex
KaXIbIM U3 MOJYYCHHBIX MPOM3BEICHUI MPOU3BOJIBHBIM 00pa30M CTaBST 3HAK
IUTIOC WM MHUHYC, TIOCNIE Yero Bce 54 MOJYyYEHHBIX pe3ysbTaTra CKJIaJbIBAFOT.
Kakyro HaWMEHBIIYI0O MO MOJYJII0 W KaKyl HauOONBIIYI0 CYMMY MOXKHO
MOJY4UTh B UTOTE?

© 2010 dexepanbhas cryxba 110 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii deneparmn
KOHI/IPOBEHI/IE He 10nycKaeTcs
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Enunbliii rocygapcrBennslii 3x3amed no MATEMATUKE

Bapuant Ne 240

I/IHCprKlIl/lﬂ 10 BBINNOJIHECHHUIO paﬁOTbl

Ha BbINONHEHHNE 3K3aMEHAIMOHHOW pabOoTHl IO MaTeMaTHKe jaaercst 4 daca
(240 mun). PaboTa cOCTONT M3 ABYX YaCTEH M COMEPXKUT 18 3amaHmi.

Yacte 1 comepxkur 12 3amanumii ¢ kparkum orBetoM (B1-B12) 6asoBoro
YPOBHA IO MarepHaly Kypca MaTeMaTHKH. 3aJaHusi 4acTd | CUMTAroTCs
BBITIOJIHEHHBIMH, €CIIM 9K3aMEHYEMBIi JaJl BEpHBIIl OTBET B BHIE LEJIOrO YHCIA
WM KOHEYHOU JAeCATUYHON APOOH.

Yacts 2 comepxut 6 6onee cioxubx 3amanmii (C1-C6) mo mMaTepuany Kypca
MaTteMaTuku. [Ipn uX BEITOTHEHUH HAJI0 3aIIMCaTh IOJHOE PEIICHNE U OTBET.

CoBeryeM 11 SKOHOMHHU BPEMEHH MPOITYCKATh 3a/laHue, KOTOPOe HE YAAeTCs
BBITIOJIHUTH CPasy, U MEPEXOJUTh K cleqytomeMy. K BBINOIHEHHIO MPOIYIIEHHBIX
3aaHHAi MOXKHO BEPHYTHCS, €CIIM Y BAC OCTAHETCS BPEMSL.

Kenaem ycnexa!

© 2010 denepanbHas ciryx6a 10 Hanzopy B cepe oOpasoBanus u Hayku Poccuiickoit denepauuu
Konmposanye ne gomyckaercs

Yacte 1

Omeemom Ha 3ad0anus BI-B12 oondcno obimb uenoe uucio uiu KoHeuHAs
Oecamuynasn 0poos. Omeem cnedyem 3anucams 6 61aHK omeemoe Ne 1 cnpasa
om HOMEpPA 8bLINONHAEMO20 3A0AHUA, HAYUHAA C nepeoll Knemouku. Kasxcoyro
yugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeNbHOU Klemouke 6
coomeemcmeuu ¢ npugedenuvimu ¢ onanke oopazyamu. Eounuyor uzmepenuii
nucamy He HYICHO.

lapukoBas pyuka ctout 40 pyoOnei. Kakoe Hambonpliee YHCIO TaKuX pydek

MOXHO OyzeT Kynuts Ha 400 py0ieli mocie moBeIIIeHUs eHbI Ha 20%?

Ha pucyHke >KUpHBIMH TOYKaAMH ITOKa3aHa IICHA 30JI0TA Ha MOMEHT 3aKpBITHS
OMpKEBBIX TOProB BO Bce paboume mHU ¢ 8 mo 19 sHBaps 1996 roma. Ilo
TOPHU30HTAIN YKa3bIBAIOTCS YHCIa MECSIA, 10 BEPTHKAIH — IICHA YHIHH 30JI0Ta B
nomrapax CHIA. [Ins HarasgHOCTH JKMPHBIE TOYKHM HAa PUCYHKE COCTUHEHBI
muHued. OmnpepennuTe TO PHCYHKY HAMMEHBIIYIO IIeHy 30JI0Ta Ha MOMEHT
3aKPBITHS TOPTOB B yKa3aHHBIHN nepuox (B qomapax CIIA 3a yamuro).

406
404

402 /

400 /

398 N /
396

394

8 9 10 11 12 15 16 17 18 19
Ansaps 1996 2.

6314 =L

Haiinure xopeHb ypaBHEHUS 36
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B tpeyronenuxke ABC yron C pasen 90°, cosB :%, AB =10. Haiinute AC.

- J1n1st M3roTOBICHUS KHIKHBIX TIOJIOK TpeOyeTcs 3aKa3arh 20 OJITHAKOBBIX CTEKOJI B
oaHoO# U3 Tpex ¢upm. ITnomams Kaxaoro crekma 0,35 M°. B Tabiuie npUBEIeHB!
LIEHBI Ha CTEKJIO, a TaKKe Ha pe3Ky cTekia W Num@poBKy kpas. CKompko pyoiei
OyJeT CTOUTh CaMbIil ICNIEeBbIH 3aKa3?

Dupma Ilena CTeKJla2 Pe3ka u nummdoBka
(py6ueii 3a 1 m") (py©ieii 3a 0JTHO CTEKJIO)
A 400 70
b 420 60
B 450 50

HaiignTe miomans TpeyroisHUKa, H300pa-
JKEHHOT'0 Ha KJIETYaToi Oymare ¢ pasMepom Lou
kinetkd 1 cm x 1 cm (cMm. pucyHok). OTBeT
v /
JlaliTe B KBAJIPATHBIX CAHTUMETPAX. / \\
) / \\

. 3+ logy2
Haiinure 3HaueHNe BRIpakeHHs 3° 537,

© 2010 denepanbHas ciryx0a 10 Hanzopy B cepe oOpasoBanus u Hayku Poccuiickoit Denepauuu
Konmposanye ne gomyckaercs

Ha pucynke m3o0paxeHbl Tpapuk (yHKIHHA y = f(X) W KacaTeabHas K 3TOMY
rpaduky, mpoBeneHHas B Touke ¢ abcuuccod x,. Haiinure 3Hauenme mpowus-
BOIHOII GyHKIMHU f(X) B TOUKE X,.

YA

sY

4
/A y=f(x).
\ /4
/ N\

P

IIpssMoyronpHbll  Napajielenune], OHNUCAH  OKOJIO
UWIMHAPA, PaJUyC OCHOBaHHs KOTOporo paseH 3. O0beM
napaJuieNnenuneaa pasex 72. Haliaure BHICOTY IITHHIpA.

B10 | [ns ogHOTrO W3 MPEeIUpPHUATHI-MOHOIIOJIMCTOB 3aBUCHMOCTh O0BEMa CIpoca Ha
MPOAYKUUIO ¢ (€OUHUIL] B MECSII) OT €€ LeHbl p (ThIC. py0.) 3amaercst GopMyIIou:
q=65-5p. OnpenenuTe MaKCUMaJIbHBIA YpOBEHb IIEHBI p (B THIC. pyo0.), IpH
KOTOPOM 3Ha4eHHE BHIPYUYKH MPEIIPHUATHS 32 MECSII ¥ = ¢ - p COCTaBUT HE MEHEee
110 TBIC. PYO.

. 24
Haiinnte nambonbiuee 3HaueHHMe OQYHKIMM y=4sinx——x+6 Ha OTpe3Ke
T

£
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MoropHas snonka B 11:00 Beinuia u3 nmyHkTa 4 B IYHKT B, pacloJIOKCHHBIM B
15 kM ot A. IIpo6sB B myHKTe B 1 wac 15 MMHYT, T07Ka OTHIpaBHIacCh HA3ad H
BepHynack B MyHKT 4 B 16:00 Toro e ansa. Ompenenute (B KM/4) CKOPOCTH
TEYeHHs PEKH, €CIIU U3BECTHO, YTO COOCTBEHHAs CKOPOCTH JIOJKHU paBHA 9 KM/4.

Yacth 2

Jna 3anucu pewenuit u omeemog na 3adanus CI-C6 ucnonwv3yitme 6aanx
omgemoe Ne 2. 3anuwiume cHauana Homep 6bINOIHAEMO20 3A0AHUA, A 3AMEM
nOJIHOe 000CHO6AHHOE Peulenle I OMmeem.

Pemnre cucremy ypaBHeHui

y+sinx=0,

(3Vsinx —1)(7y —5)=0.

B mpsimoyronsroM mapamnenenunene ABCDA B,C\D, u3BectHbl pebpa: AB=8,
AD=6, CC,=5. Hailiaute yron Mexay miockoctsamu BDD, u AD\B,.

Pemre HepaBeHCTBO
log x+4 27 1
3 <

log...s (-81x) " log; log, 3
3

B mapamnenorpamme ABCD OUCCEKTPUCHI YIJIOB NPH CTOpPOHEe AD nmensaT
ctopony BC toukamu M u N Tak, utro BM :MN = 3:7. Haitnute BC, ecnu
AB=8.

Halinure Bce 3HaueHUs a, NMpru KaXIAOM H3 KOTOPbIX HAWMCEHBIICEC 3HAYCHHC

dysxman f(x)=2ax+|x* —6x+5| MeHbire 1.

Kaxnoe u3z uncen 13, 14, ..., 21 yMHOXal0T Ha Kaxzaoe u3 uucen 1, 2, ..., 6 u
nepes; KaXIbIM U3 TOTYYCHHBIX MPOW3BEICHUA MPOU3BOJIBHBIM 00pa30M CTaBST
3HAK ILUTIOC WJIH MUHYC, ITOCIIE Yero BCe 54 MOydeHHBIX pe3ybTaTa CKIaIbIBaIOT.
Kakyio HauMEHBIIYI0O IO MOIYJII0 W Kakylo HaHOOJBIIYI0 CYMMYy MOXHO
MOJTyYHUTh B UTOTE?

© 2010 denepanbHas ciryx6a 10 Hauzopy B cepe oOpasoBanus u Hayku Poccuiickoit denepaunu
Konmposanue He gomyckaercs
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Enunblii rocynapcrennslii 3x3amen no MATEMATHKE

BapuanT Ne 248

HHcTpyKuus mo BHINOJIHEHHIO PadOThI

Ha BrImonHeHME 3K3aMEHAMOHHOM pa0oTHl MO MaTeMaTHke paercs 4 daca
(240 mun). Pabota cocTout u3 AByX yacteil u coaepxut 18 3aganuii.

Yacte 1 comepxwur 12 3amanuit ¢ kparkum otBeToM (B1-B12) 6azoBoro
YpOBHA TIO0 MaTepHaly Kypca MaTeMaTHKH. 3aJaHWs YacTH | CUHTaoTCA
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEeMBIH NTaJl BEPHBIH OTBET B BHIE IIEJOTO YHCIA
VJTH KOHSYHOHN TECATHIHON APOOH.

Yacte 2 comepxut 6 6oree cnoxubix 3aganuil (C1-C6) mo maTtepuany Kypca
MaTeMaTuku. [Ipy uX BBIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELIEHUE U OTBET.

CoBeTryeM IJIs 5KOHOMHH BPEMEHH NPOIYCKATh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, U MepexXOuTh K cieayromeMy. K BEITOTHEHUIO TPOITYIIEHHBIX
3aJJaHUI MOXXHO BEPHYTHCS, €CIIH Y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KomupoBanue He 1omyckaercst

Yacte 1

Omeemom Ha 3a0anusa BI-BI2 oonscno ovimb uenoe 4wucio uiu KoHeuHaAs
decamuunasn 0pods. Omeem cnedyem 3anucamoy 6 61aHK omeemos Ne 1 cnpasa
om HOMepAa BbINONHAEMO20 3A0aHUA, HAYUHAA C hepeoli knemouku. Kascoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeNbHOIU Klemouke 6
coomeemcmeun ¢ npueedeHHvimu 6 draunke oopasyamu. Eounuyvl uzmepenuii
nucamp He HYMHCHO.

[TapukoBas pyuka crout 30 pyOmeii. Kakoe Hambomblliee 4WCIO TaKHX PydeK

MOXxHO Oyzer kynuth Ha 400 py6ieii mocie moBsImieHns neHs! Ha 20%?

Ha pucyHke XMpPHBIMH TOYKaMH ITOKa3aHa I[eHa HE(PTH HA MOMEHT 3aKpPBITHSI
OMpIKEeBBIX TOProB BO Bce paboume muu ¢ 3 mo 13 ampens 2000 roma. Ilo
TOPHU30HTAIIN YKa3bIBAIOTCS YHCIIa MECSIa, 0 BEPTUKAIN — IIeHa Oapperns HedTH
B nomrapax CIIA. J[is HariasIHOCTH XKMPHBIE TOYKH HAa PUCYHKE COCIMHEHBI
nuHUeH. Omupenenute MO PHUCYHKY, Kakoro 4Ymcia IleHa HeTH Ha MOMEHT
3aKpBITHSA TOPTOB ObITa HANOOJIBIIIEH.

24,0
23,0 3

22,0 7

21,0
20,0
19,0

3 4 5 6 7 10 11 12 13
anpenas 2000 .

- 1
Halinure KOpeHb ypaBHEHHUS 6> :g.
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4
B tpeyronpnuke ABC yron C paseH 90°, cosB =§, AB =10. Haiingure AC.

- Jn1st M3roTOBIIEHHS KHIDKHBIX MOJIOK TpeOyeTcs 3aKa3arh 40 OJIMHAKOBBIX CTEKOI B
onHoi m3 Tpex ¢pupM. [Tnomans kaxmoro crexna 0,25 M°. B Tabmnume MIPUBEICHbI
IIEHbl Ha CTEKJIO, a TaKkKe Ha Pe3Ky cTekia U mumgoBKy kpas. Ckompko pyOieit
OyZeT CTOUTb caMbli IelIeBbIi 3aKka3?

Gupma Iena CTeKJIa2 Peska n numdoska
(pybneiiza 1 M) (py©seii 3a 0JTHO CTEKJIIO)
A 420 85
b 440 75
B 470 65

HaiinuTe momanp 4eTbpexyrojibHAKA, N300pa-
JKCHHOTO Ha KJIeT4aTol Oymare ¢ pasMepom

kietkn 1l cM x 1 cm (cM. pucyHok). Otser
JaiTe B KBAJAPAaTHBIX CAHTHMETPaXx.

Haiinure 3HaueHue BIpaKEHUS

1cm

23+]og2 13

©2010 denepanphas ciysxba 1o Haa3opy B cdepe obpasoBanus u Hayku Poccuiickoii deneparn

Konupoanue He nomyckaerest

Ha pucynke n3obpakens! rpadux GpyHkuun y = f(x) u KacarenpHas K 9TOMY Ipa-
¢uKy, npoBeseHHas B Touke ¢ abcuuccoll x,. Haiinute 3HaueHue mpou3BOJHON
¢yHknuu f(x) B TOUKE X, .

\, YA

- [IpssMOYTONBHBIA ~ HapauleNIeNHIlel  ONMUCaH  OKOJIO
ITHHIPA, Pagnyc OCHOBaHUSA KOTOporo paBeH 1. O0beM
napajuternenuneaa pase 8. HaiiinTe BeIcOTy IMIIHHApA.

B10 | [ns omHOTO W3 MPEANPUSATHII-MOHOIIOJMCTOB 3aBHCHMOCTh 00beMa crpoca Ha
NPONYKIUIO ¢ (SIUHHUI] B MECSII) OT e¢ LEeHBI p (ThIC. py0.) 3amaercst popMyIoit:
q=65-5p. Onpenenure MakCUMAaNbHBI YpOBEHb LIEHBI p (B THIC. py0.), IpH
KOTOPOM 3HAYCHHE BBIPYYKH MPEANPHSATH 32 MECSIl ¥ = ¢ - p COCTaBUT HE MEHEE
110 TBIC. PYO.

- . 24
Haiimure nHamGombinee 3HaueHune GyHKIMH y=4sinx——x+6 Ha OTpe3ke

Sl ”
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Bapka B 10:00 BbInuta U3 MyHKTa A B MYHKT B, pacnoyiokeHHbIH B 15 kM oT A.
IIpo6siB B myHkTe B 1 yac 20 MuHyT, Oapka OTHpaBWIIach Ha3al U BepHYJach B
nyHKT 4 B 16:00 toro xe nua. Omnpexnenute (B KM/4) CKOPOCTh TEUCHUS PEKH,
€CIIM U3BECTHO, YTO COOCTBEHHAst CKOPOCTh Oap Ky paBHa 7 KM/4.

Yactp 2

Jlna 3anucu pewenuii u omeemos Ha zadanus CI-C6 ucnonwv3yiime 01ank
omeemog Ne 2. 3anuwiume cHauana Homep 8bINONHAEMOZ0 3A0AHUA, 4 3aAmeEM
NnOJIHOE 0DOCHOBAHHOE peutenue U Omeem.

Pemure cucremy ypaBHeHUI

y+cosx=0,

(4cosx —1)(2y + 6)=0.

B mpsmoyromsaoM mapamtenenunene ABCDA B,C\D, u3BectHsl pebpa: AB=8,
AD=6, CC,=5. Haiinute yron mexny miockoctsimu BDD, u AD,B,.

Peunte HepaBeHCTBO

log .44
€, x+a < 1

log .4 (~8x) " log,log, 2%
2

B mapannenorpamme ABCD AB=12, GUCCEKTPHUCHI YIJIOB MpPU CTOpoHEe AD
nenst cropony BC toukamu M u N Tak, uro BM : MN = 1:7. Haiigute BC.

Haiiqure Bce 3HAUYCHUS @, MPU KaXIOM M3 KOTOPHIX HAWMEHBINCE 3HAYCHUC
¢$yHKIMN f(x):4ax+|x2—8x+7| MeHbIe 1.

Kaxxnoe u3 uncen 9, 10, ..., 17 yMHOXKAIOT Ha Kaxkoe u3 uncen 1, 2, ..., 6 u nepexn
KaXIbIM W3 IOJYYCHHBIX MPOHU3BEICHUI MPOU3BOJIBHBIM 00Pa30M CTaBST 3HAK
IUTIOC WJIM MHHYC, TIOCJIE Yero Bce 54 MOMy4YeHHBIX pe3ylibTaTa CKIaJbIBaIoT.
Kakyr0o HauMEHBIIYI0O TO MOAYJII0 U KaKyl HAWOONBIIYD CYMMY MOXHO
MOJY4YUTh B UTOTE?

©2010 denepanphas ciysxba 1o Haa3opy B cdepe obpasoBanus u Hayku Poccuiickoii deneparn
KomnupoBanue He 1omyckaercst






