MATEMATUKA, 11xknacc Bapuant Ne 1, ®espans 2010
KpaeBast inarnoctudeckasi paéora no MATEMATHUKE

BAPUAHT Ne 1

Omeemom na 3a0anus B1-B7 0onycno 6vims HeKomopoe yenoe yucio uiu 4ucio,
3anucannoe ¢ euode O0ecAMUYHOU Opodou. Imo 4ucio Haoo 3anucamov 6 ONAHK
omeemoe Nl cnpasa om mnomepa 3a0anHus, HAUUHAA C HEPBOI KIEMOUKU.
Kasxcoyrw yugpy, 3nax munyc ompuuyamenbHoz0 HUCIA U 3ANAMYIO 8 3ANUCU
decamuuHoil 0podu nuwume 6 OMOENbHOU KlemoyKe 6 COOMEEemCHmeUU ¢
npueeoeHHbIMU 6 O1aHKe 00pazyamu.

B1. ®epmep B TeKyIeM rojy YBEIHYII ypOxKaWHOCTH MineHUIbl Ha 10%u BaoBoit
cbop 3epHa B 310M rojay coctasui 165tonn ¢ 50ra. Kakum Gbut BasioBoil yposkaii (B
TOHHAX) B POILIOM roxy?

B2. B Tabnuie npuBeneHBI CpeIHEMECIYHBIC TeMIIepaTypsl Bo3ayxa B I. MockBa B
teuenne 2000roza.

Mecsiig SluB | @eB | Mapr | Anp | Maii | Mion | Mron | Asr | Cen | Okt | Host6 | Jlex
Tewmepary |, | 4 | _1o| 131 131 18 215 19 118 8 06 -P2
paB C

Haiiure cpeaHIO TeMIieparypy JeTHUX MecsIeB (B rpaaycax).

) 4__1
B3. Haiinure kopeHb ypaBHEHHS \/:26 =7

B4. HaiiguTe 3HaYeHUE BBIpOKEHHUS (% - ]l_—g) [104,cC.
B5.B tpeyromsumke ABC yron C pasen 90°, AB =53, A

sinA= i Haiinute BC.

V3

JlenaprameHT obpa3zoBanus U Hayku KpacHomapckoro kpas
Kpacnozmapckuit KpaeBoil HHCTHTYT JAOHOJHUTEIBHOTO MPO(GECCHOHAIBHOTO NeJarornieckoro 00pa3oBaHus

MATEMATHKA, 11xknace Bapuant Ne 1, ®espans 2010

B6. B HOBOM oduce 3aka3umka HyXHO 3acTekiauTh 100 OKOHHBIX OJNOKOB OOIIEH
monraneo 250 kB. M. Ha KOHKypce paccMaTpHBaeTCsl MPEANOXKCHHS IBYX (GupM,
yCIIOBUSI pabOTHI KOTOPBIX MPUBEACHBI B TAOIHIIE:

[lena crekna Pe3ka crekna
(py6. 3a 1kB. M) | (py6.3a 10KHO) | JIONOJHHUTENILHBIE YCIOBHUS
Dupma A 300 50
®dupma B 320 OecIIaTHO Ckunka 10%c cymmbl 3aka3a,
npeBbimaromei 60 Teic. pyo.

Kakyto cymmy (B pyOisix) CIKOHOMHUT 3aKa34uK OPU BBIOOpE Hamboyiee BBITOIAHOIO
MPEITIOKESHUS ?

B7. Yucio Pa3MHOXAKOMIUXCS B KOJI0€e MUKPOOPraHu3MOB B Ka)KZIBIﬁ MOMCHT

Bpemenn t onpenensercst popmynoit N = A 3Y4

gacax. Uepes 4 gaca moce Hadana nponecca B konde crano 3000MuxpoopraHu3MoB.
Yepes CKOIBKO 4acoB MOCIIE 3TOTO MOMEHTA KOJIMYECTBO MHKPOOPTaHU3MOB B KOJIOE
cra”eT B 27 pa3 0oJbliie IepBOHAYAIBHOTO?

, Tne t — BpeMs, uzMepseMoe B

Jlna 3anucu omeema na 3adanue Cl ucnonwvsyiime obpammuyio cmopomy onanka
omeemoe Nel. 3anuwiume chauana yciosue 3a0anus, a 3amem 000CHO8AHHOE
peuteHue.

C1. Pemite HEPaBEHCTBO Iogx(x3 —8x2+ 1%~ 1() > log ( 5 x)+ log(x~ 2.

JlenaprameHT ob6pa3zoBanus 1 Hayku KpacHomapckoro kpas
Kpacnozmapckuii KpaeBoi HHCTUTYT AOHMOJIHUTEIBHOTO MPO(ECCHOHAIBHOTO NeJarorH4eckoro 00pa3oBaHus




MATEMATUKA, 11xknacc Bapuant Ne 2, ®espans 2010
KpaeBasi imarnoctudeckasi paéora no MATEMATHUKE

BAPUAHT Ne 2

Omeemom na 3a0anus B1-B7 0onycno 6vims HeKomopoe yenoe yucio uiu 4ucio,
3anucannoe ¢ euode O0ecAMUYHOU Opodou. Imo 4ucio Haoo 3anucamov 6 ONAHK
omeemoe Nl cnpasa om mnomepa 3a0anHus, HAUUHAA C HEPBEOI KIEMOYKU.
Kasxcoyrw yugpy, 3nax munyc ompuuyamenbHoz0 HUCIA U 3ANAMYIO 8 3ANUCU
decamuuHoil 0podu nuwume 6 OMOENbHOU KlemoyKe 6 COOMEEemCHmeUU ¢
npueeodeHHbIMU 8 O1aHKe 00pazyamu.

B1l. JInst mokynku aBTOMOOWIISI ToKymatens B3s1 aBrokpenut 350 000py6. Ha rof
nox 16 YromoBIX U Pl BEPHYTh BECh KPEIUT U MPOLEHTH B KOHIIE roja. Kaxyro
cyMMy (B ThIcsiuax pyOuieit) J0JDKeH BEpHYTh MOKYIaTesb?

B2. B tabmune noka3aHa KOTHpOBKa akiui I'asmpoma 3a mepuox ¢ 1.12.2008mo
12.12.20080xa (B BHIXO/IHBIE THH TOPTH [0 AKIMASAM HE IPOBOJISITCSL).

Jata 112 | 212| 312 412 512 812 942 10{12 1112 1p.12
Kypc akuwii B py0. 111 114 110 107 10§ 116 11p 112 115 116

Bpoxep xymmr 1000aknuii 4 nexabpst 2008r. u npoxan ux 12 nexabps 2008r.
Kakoii moxo/ (B py0JIsix) OH IIOTYYHII OT 9TOU CACIKH?

B3. Haiinure kopeHs ypaBHeHHS /36— 5X = 3.

B4. Haiinute 3HaYeHHE BBIPAKCHUS 49 EL2111 :484L C.

B5. B tpeyronsauke ABC yron C pasen 90°, AC = J2,
cosB = f_]:"; Haiinure AB.

JlenaprameHT obpa3zoBanus U Hayku KpacHomapckoro kpas
Kpacnozmapckuit KpaeBoil HHCTHTYT JAOHOJHUTEIBHOTO MPO(GECCHOHAIBHOTO NeJarornieckoro 00pa3oBaHus

MATEMATHKA, 11xknace Bapuant Ne 2, ®espans 2010

B6. Kommepueckast ¢upma paccmarpuBaer 3 crmocoda WHBECTHIMH 1 MmnmoHa
pyOsaeii. MOXXHO KynWTh HApPTUIO XOJOAWIBHHKOB M mponmatk ux ¢ 16%sHoit
HaneHkou. [Ipym 3TOM HaklaaHbIe pacXoAbl cocTaBiT 25 Thic. pyOneit. Ilapturo
TEJNEBU30POB MOXXHO MpoaaTh ¢ 18%+ol HaleHkoW, HO HaKJIagHBIE PACXOJbI
Bo3pacTyT a0 50 TeIc. pyOsieii. MOKHO TPOCTO TOJOXUTH JACHBI'W Ha OAHKOBCKHUI
neno3ut mox 12% ronoseix. Kakyto npuObuib (B Thicsuax pyOiieil) MOKET U3BIICUbL
(dbupma 3a roj npu Haubosee BHITOHON NHBECTUIIMN ?

B7. BeicoTy TOOpOIICHHOTO BBepX Msua (B METpPax) MOXKHO BBIYMCIUTH MO

2
dopmyre h(t)=1,5+ 12 — 5, re t — Bpems B cekyHIax ¢ MOMeHTa GpocKa.
Ha KkaKyro MakcHMMabHYIO BHICOTY MOTHUMETCS MsTU?

/lna 3anucu omeema na 3adanue Cl ucnonwv3yiime obpammuyio cmopomy o6nanka
omeemoe Nel. 3anuwume cuauana ycnosue 3adanus, a 3amem 000CHOBAHHOE
peuwenue.

X+3

>
x-3 2

CL1. Pemiite HEpaBEHCTBO |093( X% - 9) - 3log3

JlenaprameHT ob6pa3zoBanus 1 Hayku KpacHomapckoro kpas
Kpacnozmapckuii KpaeBoi HHCTUTYT AOHMOJIHUTEIBHOTO MPO(ECCHOHAIBHOTO NeJarorH4eckoro 00pa3oBaHus




MATEMATUKA, 11xknacc Bapuant Ne 3, ®espans 2010
KpaeBast imarnoctudeckasi pabora no MATEMATHUKE

BAPUAHT Ne 3

Omeemom na 3a0anus B1-B7 0onycno 6vims HeKomopoe yenoe yucio uiu 4ucio,
3anucannoe ¢ euode 0ecAMUYHOU OpodOu. Imo 4ucio0 Hado 3anucamy 6 ONAHK
omeemoe Nl cnpasa om nomepa 3a0anus, HAUUHAA C HEPBEOI KIeMOUKU.
Kasxcoyrw yugpy, 3nax munyc ompuuamenbHoz0 HUCIA U 3ANAMYIO 8 3ANUCU
decamuuHoil 0podu numwume 6 OMOENbHOU KlemouKe 6 COOMEemCmeUu ¢
npueeoeHHbIMU 8 O1aHKe 00pazyamu.

MATEMATHKA, 11xknacce Bapuant Ne 3, ®espans 2010

B6. dupme HyxHO mepeBes3TH rpy3 Ha pacctossHHe 1000 kM. [[ns sToro oHa xouer
apeH/I0BaTh aBTOMOOWIIb B TPAHCIOPTHOM IIpeNNpusiTHH. B Tabuuie npuBeIeHbI
XapaKTEePHCTHKH TPEX MpeIaraeMbIX aBTOMOOHIEH H CTOMMOCTh UX apeHIbI.

B1. Kopo6ka kouper crout 80 pyOneii. Kakoe HaubGosnpliiee 4uCIO TaKUX KOPOOOK
MOHO Oyner kynuth Ha 650py0ieit mocie moHmKkeHus 1eHs! Ha 15%7

B2. B Tabnuile moka3aHO WM3MEHEHUE PACCTOSHUS TIPU ABMXKCHUU aBTOOyca OT
WCXOJHOTO ITyHKTA Yepe3 KaKIbIi Jac MyTH:

Bpewms B uac 1 2 3 4 5 6
Paccrosinue B kM 60 90 165 210 260 300

Kakoii Ob11a cpeHsisi CKOpOCTh aBTo0yca (B KM/4) 3a nocieaHue 2 4aca myTu?

B3. Haiigure KopeHb ypaBHEHUS +—27 =—
- p yp X3

2-7 E5«/—7+ 2

B4. Haiinute 3HaueHNE BRIpQKEHUST S

B5.B tpeyromsuuke ABC yrom C pasen 90°, BC =1,5, A
tg B = 2, 5. Haiioure AC.

JlenaprameHT obpa3zoBanus M Hayku KpacHomapckoro kpas
Kpacnonapckuii KpaeBoit HHCTUTYT JAOHOJIHUTEIBHOTO MPO(pECCHOHAIBHOTO NeJarornieckoro 00pa3oBaHus

Bux rormea | Ilewna tommBa | Pacxon torutksa | Aperaa asromo0usist (py0.)
ABTOMOOHIIS (py0. 3a 1) (71 va 100km)

JusenbHoe 19 7 3700

Bensun 22 10 3200

I'a3 14 14 3200

Kakyro cymmy B pyOiisix 3aTpaTutT ¢upma Ha IOCTAaBKY Ipy3a, €CIU BBIOEPET caMblit
JICTIeBBI BapHAHT?

B7. KonnuecTBo BeliecTsa B peaktope (B KHJIOTpaMMax) B KaXK/[blii MOMEHT BpEMEHH

t onpexernsiercst o opmyne M =100 kt, rae t —BpeMsi, U3MepsEMOE B Yacax.

IMepron momypacmana Bemectsa cocranisieT 10 gyacos. CKoIBKO YacoB MOCIe Hadana
mpolecca KOJMYECTBO BEIIeCTBA OyIeT ocTaBaThesl He MeHee 12,5kr?

/na 3anucu omeema na 3aoanue Cl ucnonwv3yiime oopamuyio cmopomny 01aHKa
omeemoe MNl. 3anuwmume cuauana ycnogue 3adanusn, a 3amem 000CHOBAHHOE
peuteHue.

1

C1. Pemute ypaBHEHHE Iog3X+ 2( 6x° + 19K + 1() = 3t W.
3

JlenaprameHT ob6pa3zoBanus 1 Hayku KpacHomapckoro kpas
Kpacnozmapckuii KpaeBoit HHCTUTYT AOMOJIHUTEIBHOTO MPO(ECCHOHAIBHOTO NeJarorH4eckoro 00pa3oBaHus




MATEMATUKA, 11xknacc Bapuant Ne 4, ®espans 2010
KpaeBast imarnoctudeckasi pabora no MATEMATHUKE

BAPUAHT Ne 4

Omeemom na 3a0anus B1-B7 0onycno 6vims HeKomopoe yenoe yucio uiu 4ucio,
3anucannoe ¢ euode 0ecAMUYHOU OpodOu. Imo 4ucio0 Hado 3anucamy 6 ONAHK
omeemoe Nl cnpasa om nomepa 3a0anus, HAUUHAA C HEPBEOI KIeMOUKU.
Kasicoyro yugppy, 3nax munyc ompuuamenvHozo 4ucia u 3ansamyro 6 3anucu
decamuuHoil 0podu numwume 6 OMOENbHOU KlemoyKe 6 COOMEemCmeUu ¢
npueeoeHHbIMU 8 O1aHKe 00pazyamu.

B1. Marasun 3akynaet Ta0ypeTku 1o ontoBoi 1eHe 90 pyOinel 3a mTyKy U nmpojaet
¢ HaneHko# 20%.Kaxoe HanGounbIee 9ucI0 TaKHuX TabypeToK MOXKHO KYIIUTh B 3TOM
MmarazuHe Ha 700py0ieii?

B2. B sacradetHoit nmebKHOM roHKe 4% 7,5 kM cOopHbIe KoMaHasl Poccnu, HopBernu

u OUHISHOWE MOKa3ald CICIYIOIIHe pe3yipTaTsl (BpeMsi Ha JTale yKa3aHo B
MHHYTaX M CEKyH/ax)

Komanmga/sran | Il 11l \Y}

Poccus 17,10 17,02 17,07 16,55
Hopgerus 17,05 17,13 17,00 17,03
OunnaHIUg 17,20 17,21 16,50 16,58

Ha cKkoJIbKO CeKyH]T IIOCIIe TPEThEro ATara MOCICSIHST KOMaHIa OTCTaBaja OT JIHaepa
TOHKH?

. 5 5

B3. H =X=3-=.
alfuTe KOpeHb ypaBHeHus - 5

log 1 7

B4. HaiinuTe 3HaueHHE BBIPAKCHUS —2

log 1 7
16

B5. B tpeyronsauke ABC yron C pasen 90°, AB =9, A

SinA= % . Haitmure AC.

JlenaprameHT obpa3zoBanus M Hayku KpacHomapckoro kpas
Kpacnonapckuii KpaeBoit HHCTUTYT JAOHOJIHUTEIBHOTO MPO(pECCHOHAIBHOTO NeJarornieckoro 00pa3oBaHus

MATEMATHKA, 11xknacce Bapuant Ne 4, ®espans 2010

B6. 113 ropona A B ropox B aBroOyc MoxeT mpoexarh TpeMs IyTSMH: HalpsMyIo,
gepe3 mocenok C, mbo gepe3 MocenIok
J. PaccrostHUS MexIy HaceICHHBIMU
NyHKTaMH  yKa3aHbl Ha CXEMeE JOpor.
[Ipu sTom nopora mexny A u 1, a Takxe
mMexny B m C achamprupoBana u
aBTOOyC emeT mo HeH co ckopocteio 90
kMm/4. Mexay nyakramu A u C, B u [T —
rpaBuiiHas jopora (CKOpocTs aBTOOyca
60 km/4). Ipsimast mopora mexay A u B
IPYHTOBasi, CKOPOCTh aBToOyca Ha Heil — 45 km/4. Ckonbko BpemeHu (B yacax)
3aTpaTUT aBTOOYC, €M BEIOEpET Hanboliee KOPOTKHI O PACCTOSHUIO ITyTh?

B7. KonmuecTBo BelecTsa B peaktope (B KHJIOTpaMMax) B KaXK/[blii MOMEHT BpEMEHH

t onpenensiercs mo dopmyne M =962 kt, rae t — Bpems1, H3MepAEMOE B CyTKax.

ITepuon mosypacnaja BelIECTBa COCTaBiIsAeT 5 cyTok. Uepe3 CKOJIBKO CYTOK IIocie
HayaJa Impolecca B peakTope octaHeTcst He Ooniee 3 KT BenecTBa?

/lna 3anucu omeema na 3adanue Cl ucnonwv3yiime obpammuyio cmopomy o6nanka
omeemoe Nel. 3anuwiume chauana yciosue 3a0amus, a 3amem 000CHO6AHHOE
pewenue.

CLl. Pemnre ypaBuenue 33+ Iog% = 3log, (4%/?) .

JlenaprameHT ob6pa3zoBanus 1 Hayku KpacHomapckoro kpas
Kpacnozmapckuii KpaeBoit HHCTUTYT AOMOJIHUTEIBHOTO MPO(ECCHOHAIBHOTO NeJarorH4eckoro 00pa3oBaHus




MATEMATUKA, 11xknacc Bapuant Ne 5, ®espans 2010
KpaeBast imarnoctudeckasi pabora no MATEMATHUKE

BAPUAHT Ne 5

Omeemom na 3a0anus B1-B7 0onycno 6vims HeKomopoe uenoe yucio uiu 4ucio,
3anucannoe ¢ euode 0ecAMUYHOU OpodOu. Imo 4ucio0 Hado 3anucamy 6 ONAHK
omeemoe Nl cnpasa om nomepa 3a0anus, HAUUHAA C HEPBEOI KIeMOUKU.
Kasxcoyrw yugpy, 3nax munyc ompuuamenbHoz0 HUCIA U 3ANAMYIO 8 3ANUCU
decamuuHoil 0podu numwume 6 OMOENbHOU KlemouKe 6 COOMEemCmeUu ¢
npueeoeHHbIMU 8 O1aHKe 00pazyamu.

B1. buner uis B3poCiioro B XyA0KeCcTBeHHbIH My3ei ctout 80 pyoureit. CtomMocTh
Owrtera mug 1koibpHEKa cocraBimsier 50% oT cromMmocTH OmieTa JUIs B3pOCIOTO.
I'pynmna cocrout u3 15 mkonbHUKOB U 2 B3pocibiX. CKOIBKO pyOiieii cTosIT OHIIeThI
Ha BCIO TpymIy?

B2. B abpkHOM roHke Ha 10 KM BpeMs CIIOPTCMEHOB 3aMepsieTCsl Ha HECKOIBKHX
MPOMEXYTOUHBIX dJTamax. B Tabmuie mnpuBenaeH rpaduk 3abera moOeauTens: B
BEpXHEH CTPOYKE YKa3aHO PACCTOSHHE IMPOMEXYTOYHOTO dTama OT CTapTa, a B
HIDKHEH — BpeMsI B MUHYTaX U CeKyH/ax.

PaccrosiHne B KM 1,7 34 5 6,7 8,4 10 |
Bpewms (MuH,cek) 4,35 9,22 13,56 18,29 22,40 26,46

Ha cxompko cexyHI ObIcTpee CHOPTCMEH MpoOexall BTOPYIO MOJOBHHY JUCTAHIINU
ObICTpee, YeM NepByro?

x2+x—6_

B3. Haii
aliINTe KOPEHb YPABHEHHUS <13

J7

. log
B4 Haiinute 3naueHue Beipaxenus: 81 9

B5.B Tpeyronsuuke ABC yrom C pasen 90°, BC =4, B
cosB = % Haiinure AB.

JlenaprameHT obpa3zoBanus M Hayku KpacHomapckoro kpas
Kpacnonapckuii KpaeBoit HHCTUTYT JAOHOJIHUTEIBHOTO MPO(pECCHOHAIBHOTO NeJarornieckoro 00pa3oBaHus

MATEMATHKA, 11xknacce Bapuanr Ne 5, ®espans 2010

B6. KinenT miaHupyer pasMectuth B OaHke fgenosut (Bkian) B 25000py6aeii Ha 1
rox. B tabnuie nansl ycioBus 6aHKOBCKOTO BKJIaJa B TPEX Pa3INYHBIX OaHKAX.

bank OO0ciyXKMBaHUE CUETA IpouenTHas craBka
(% roaoBBIX)
A 300py6. B rox1 12
b 80py0. B Mec. 13,5
B Becnnarao 11,5

Kakyro mpubsute (B py0isix) HOJNYYHT KIMEHT NMpPU BbIOOpe Hamboiee BBHIFOAHBIX
YCIIOBHH JIEMO3UTHOTO BKJIa1a?

B7. 3aBucuMocTh Temmneparyphl (B rpagycax KenbBuHa) oT BpeMeHH (B MUHYTax)
JUISL  HATPEBATENBHOTO  DJEMEHTAa HEKOTOpOro mnpubopa Obutla  MmONydeHa
OKCIIEPUMEHTAILHO W Ha HWCCIENAYyeMOM HHTEpBale TEMIEpaTyp 3amaéres

BBIPOKECHUEM T(t) :To +at+ btz, rue T0 =1160K , a=34K /mun,

b=-0,2K /mun?. UssectHo, uto npu TemrepaTtypax HarpeBaTens cbime 2000 K
npubOp MOXKET HCHOPTUTHCS, OITOMY €ro HyXHO oOTkiouath. Ompexpenure (B
MHHYTaX) 4epe3 Kakoe Hauboubliee BpeMsl ociie Havyana paboThl HY)KHO OTKITIOYATh
pudop.

/s 3anucu omeema na 3adanue Cl ucnonwvsyiime odpammuyio cmopomy o6nanka
omeemog Nel. 3anuwmume cnauana ycnosue 3adanus, a 3amem 00OCHOBAHHOE
pewenue.

C1. PelunTe HEPABEHCTBO |ng( x3—8x2+17x - 6) > IOQ(( 6-x) + log, (x- 1.

JlenaprameHT ob6pa3zoBanus 1 Hayku KpacHomapckoro kpas
Kpacnozmapckuii KpaeBoit HHCTUTYT AOMOJIHUTEIBHOTO MPO(ECCHOHAIBHOTO NeJarorH4eckoro 00pa3oBaHus




MATEMATUKA, 11xknacc Bapuaut Ne 6, ®espans 2010
KpaeBasi imarnoctudeckasi paéora no MATEMATHUKE

BAPHUAHT Ne 6

Omeemom na 3a0anus B1-B7 0onycno 6vims HeKomopoe yenoe yucio uiu 4ucio,
3anucannoe ¢ euode O0ecAMUYHOU Opodou. Imo 4ucio Haoo 3anucamov 6 ONAHK
omeemoe Nl cnpasa om mnomepa 3a0anHus, HAUUHAA C HEPBEOI KIEMOYKU.
Kasxcoyrw yugpy, 3nax munyc ompuuyamenbHoz0 HUCIA U 3ANAMYIO 8 3ANUCU
decamuuHoil 0podu nuwume 6 OMOENbHOU KlemoyKe 6 COOMEEemCHmeUU ¢
npueeoeHHbIMU 6 O1aHKe 00pazyamu.

B1. ®depmep B TekyIieM roxy yBEIMUYMI ypoxaiHOCTh mmeHnipl Ha 10%. Kaknm
Oyner BanoBoW ypoxail (B TOHHAax) B 9TOM TOJy €CIIM BaJoOBOi cOOp 3epHa B
npouutoM roxy cocraui 180tonn ¢ 60ra.?

B2. B tabiuiie mpUBEICHBI CpeIHEMECSUHbIC TeMIIepaTyphl Bo3ayxa B I. MOCKBa B
teyenne 2000roza.

Mecsing SluB | e | Mapr | Anp | Mait | Mion | Mion | Asr | Cen | Okt | Hos6 | Jlek
T;“;‘f"?y -4 | -1 |-12| 133 131 18 2155 185 118 B 06 -_2.2

CKOJBKO MECSIIEB B Ty CpeHss TeMreparypa Obiia Beine 12 rpamgycoB?

o 6 1
B3.H Ex—47 3
3 anauTe KOpeHB ypaBHeHI/IH 5X — 47 3

11
- 22)[84,0.
3] 840

~loo

B4. Haiinute 3HaueHNE BBIPAKECHHS (

B5. B tpeyronmshuke ABC yron C pasen 90°, yron A g
pasen 30°, AC = 5v/3. Haiizre AB.

JlenaprameHT obpa3zoBanus U Hayku KpacHomapckoro kpas
Kpacnozmapckuit KpaeBoil HHCTHTYT JAOHOJHUTEIBHOTO MPO(GECCHOHAIBHOTO NeJarornieckoro 00pa3oBaHus

MATEMATHKA, 11xknace Bapuant Ne 6, ®espans 2010

B6. B HOBOM oduice 3aka3umka HykHO 3acTekyuTh 100 OKOHHBIX OJIOKOB 00mIEH
wromansio 250 kB. M. Ha KoHKypce paccMaTpuBaeTCsl MPEUIOKCHUS IBYX (HPM,
yCIIOBUsI pabOTHI KOTOPBIX MPUBEACHBI B TAOIHIIE:

Iena crekia Peska crekia
(py6. 3a 1kB. M) | (py0.3a 10KHO) | JlONOJHHUTENIBHBIE YCIOBHUS
Dupma A 300 50
Oupma B 320 GecriatHO Cxnunka 10%c cymMmsI 3aKa3a,
npeBbimaromei 60 Teic. pyo.

Kakosa niena (B Tbic. py0.) HanboJjiee BHITOAHOTO MPEAI0KEHUA?

B7. Ilpu temmeparype O° Cpensc umeer mmmy I0 =20wm. IIpu mpokmanke ImyTeH

MEXIy pelbcaMu OCTaBHIIM 3a30p B 3.um. llpu Bo3pacTaHmm TemmepaTypsl Oyner
MPOUCXOINTh TEIUIOBOE DACIIMPEHHE pPenbca, W ero JUIMHA OyIeT MEHSATBCS II0

50 \-1
3aKoHy | (to) = |0(1+ a [ﬂo), roe o =1,2(10 5( C) — k03 HHILHEHT TEIIOBOTO
pacipeHus, t0— temneparypa (B rpagycax Llenbcust). Ipu kakoil MUHUMaJILHOM

TeMIEpaType MeXIy pejibcaMu ucuesHeT 3a3op? (OTBeT BhIpasuTe B rpagycax
Lenbcns.)

/na 3anucu omeema na 3aoanue Cl ucnonwv3yiime oopamuyio cmopomny 01aHKa
omeemoe Nel. 3anuwiume cuauana ycnosue 3adanus, a 3amem 000CHOBAHHOE
peuienue.

X+4. 4

C1. Pemute HEpaBEHCTBO Iog2 ( x% - 16) - 3log2 )

JlenaprameHT ob6pa3zoBanus 1 Hayku KpacHomapckoro kpas
Kpacnozmapckuii KpaeBoi HHCTUTYT AOHMOJIHUTEIBHOTO MPO(ECCHOHAIBHOTO NeJarorH4eckoro 00pa3oBaHus




MATEMATUKA, 11xknacc Bapuant Ne 7, ®espans 2010
KpaeBasi imarnoctudeckasi paéora no MATEMATHUKE

BAPUAHT Ne 7

Omeemom na 3a0anus B1-B7 0onycno 6vims HeKomopoe yenoe yucio uiu 4ucio,
3anucannoe ¢ euode O0ecAMUYHOU Opodou. Imo 4ucio Haoo 3anucamov 6 ONAHK
omeemoe Nl cnpasa om mnomepa 3a0anHus, HAUUHAA C HEPBEOI KIEMOYKU.
Kasxcoyrw yugpy, 3nax munyc ompuuyamenbHoz0 HUCIA U 3ANAMYIO 8 3ANUCU
decamuuHoil 0podu nuwume 6 OMOENbHOU KlemoyKe 6 COOMEEemCHmeUU ¢
npueeoeHHbIMU 6 O1aHKe 00pazyamu.

B1l. /Inst mokynku aBTOMOOWIISI TOKymaTensb B3s1 aBrokpeaut 360 000py6. Ha rof
nog 1,5 % B Mecsn ¢ exeMecsS4YHbIM TOTAIIeHHEM MPOLEHTOB M PELIMI BMECTE C
MPOIIEHTAMH TIOTAllaTh W OCHOBHOM JOJT B KOHIIE KaXKJOTO Mecsla PaBHBIMH
moisivu. Kakyro cymmy (B ThIcsiuax pyOsieii) T0ODKEH BBIILIATHTH OAHKY MOKYIATeNlb
B KOHIIE STHBaps?

B2. B Ttabnmie mokaszaHa KoTHpoBKa akiuii ['asmpoma 3a mepuon ¢ 1.12.2008mo
12.12.20080xa (B BHIXOJHBIE JHH TOPIHU [0 AKIHUAM HE IPOBOIATCS).

Jara 112 | 2.12| 3.12] 412 512 812 9.2 10j12 1112 1R.12
Kypc axnwii B py0. 111 114 110 107 105 116 11 112 115 116
CkoJbKo JTHEH Kypce akuuid 0but HIke 113py0ieit?
B3. Haiinure kopeHb ypaBHEHHS /49— 6X = 2.

o 7 9. 58
B4. Haiinure 3Hauenue Beipakenust 5 [B1° :405'.
B5. B tpeyronsauke ABC yron C pasen 90°, yron B B
paser 60°, BC =2, 5. Haiinure AB.

A C

JlenaprameHT obpa3zoBanus U Hayku KpacHomapckoro kpas
Kpacnozmapckuit KpaeBoil HHCTHTYT JAOHOJHUTEIBHOTO MPO(GECCHOHAIBHOTO NeJarornieckoro 00pa3oBaHus

MATEMATHKA, 11xknace Bapuaut Ne 7, ®espans 2010

B6. Kommepueckas ¢upma paccMmaTpuBaeT 3 criocoda HWHBECTHIMHA 1 MmnmoHa
pyOneii. MOXHO KyNUTh MapTHIO XOJOJWJIBHUKOB M mpoaarh ux ¢ 16%+oii
HaneHkoi. Ilpm 3TOM HakmamHbBle pacXomsl cocTaBAT 25 Teic. pyOueit. Ilaprmio
TEJICBH30POB MOXXHO Tponath ¢ 18%Hoil HaleHKOH, HO HakJIaTHBIC PACXOIbI
BospactyT 10 40 teic. pyOseii. MOXKHO MPOCTO MOJOXHUTh ACHBIH Ha OaHKOBCKUMN
neno3ut mon 13% rogoseix. Kakyto npuObuib (B ThicsYax pyOuieil) MOKET U3BIICYb
(hupma 3a roa mpu HanboJIee BHITOJHON HHBECTUITHN ?

B7. BoicoTy mOAOpOIICHHOTO BBEpX Ms4a (B METpax) MOXKHO BBIYHCIUTH II0

2
dopmyre h(t) =4+1% - B, rie t — Bpemss B cekyHaax c MoMenTa Gpocka.
CKOJIBKO CeKyHJ] M4 OyZIeT HaXOIUThCS Ha BBICOTE HE MEHee 4 METPOB OT 3eMIIH?

/na 3anucu omeema na 3adoanue Cl ucnonwv3yiime oopamuyio cmopomny 01anka
omeemoe Nel. 3anuwiume chauana yciosue 3a0amus, a 3amem 000CHO6AHHOE
peuienue.

1

C1. Pemrute ypaBHenue |0Q oo 3( 2% - x - 3) =3+ m.
2

JlenaprameHT ob6pa3zoBanus 1 Hayku KpacHomapckoro kpas
Kpacnozmapckuii KpaeBoi HHCTUTYT AOHMOJIHUTEIBHOTO MPO(ECCHOHAIBHOTO NeJarorH4eckoro 00pa3oBaHus




MATEMATUKA, 11xknacc Bapuant Ne 8, ®espans 2010
Kpaesasi nimarnoctudeckasi paéora no MATEMATHUKE

BAPHUAHT Ne 8

Omeemom na 3a0anus B1-B7 0onycno 6vims HeKomopoe yenoe yucio uiu 4ucio,
3anucannoe ¢ euode 0ecAMUYHOU OpodOu. Imo 4ucio0 Hado 3anucamy 6 ONAHK
omeemoe Nl cnpasa om nomepa 3a0anus, HAUUHAA C HEPBEOI KIeMOUKU.
Kasicoyro yugppy, 3nax munyc ompuuamenvHozo 4ucia u 3ansamyro 6 3anucu
decamuuHoil 0podu numwume 6 OMOENbHOU KlemoyKe 6 COOMEemCmeUu ¢
npueeoeHHbIMU 8 O1aHKe 00pazyamu.

MATEMATHKA, 11xknacce Bapuant Ne 8, ®espans 2010

B6. dupme HyxHO mepeBes3TH rpy3 Ha pacctossHHe 1000 kM. [[ns sToro oHa xouer
apeHI0BaTh aBTOMOOWIIb B TPAHCIIOPTHOM IIpeNNpusTHH. B Tabuuie npuBeIeHbI
XapaKTEePHCTHKH TPEX MpeUIaraeMbIX aBTOMOOHIEH X CTOMMOCTh UX apeHIbI.

B1. KopoOka neueHns ctout 110py6ieii. Kakoe HanbombIee 4ucio Takux KOPoOOoK
MoxHO Oyner kymuth Ha S500py0ireit mocie nmonmwkenus 1ensl Ha 20%7?

B2.B Tabnuie mnoka3aHO HM3MEHCHUE pPACCTOSHUS TPH JBWKCHUUM aBTOOyca OT
WCXOJHOTO ITyHKTA Yepe3 KaKIbIi Jac My TH:

Bpewms B uac 1 2 3 4 5 6
Paccrosinue B kM 60 90 165 210 260 300

Kakoii ObL1a cpeHsis CKOPOCTh aBToOyca (B kM/4) 3a epBbie 4 yaca myTu?

+33
B3. Haii —_—=-
alfIuTe KOpeHb YpaBHeHHs ———
B4. HaiinuTe 3HauCHHE BBIPAKCHUS 43 /e EAl_ /e
B
B5. B tpeyronsruke ABC yron C pasen 90°, yron A
paser 30°, AB =4, Haiinure BC.
L
C A

JlenaprameHT obpa3zoBanus M Hayku KpacHomapckoro kpas
Kpacnonapckuii KpaeBoit HHCTUTYT JAOHOJIHUTEIBHOTO MPO(pECCHOHAIBHOTO NeJarornieckoro 00pa3oBaHus

Bux rormea | Ilena tommBa | Pacxon torutksa | Aperaa asromoousist (pyo.)
ABTOMOOHIIS (py0. 3a 1) (71 Ha 100km)

JusenbHoe 20 7,5 3700

Bensun 22 10 3200

l"a3 14 14 3200

Kakyro cymmy B pyOusix 3aTpaTutT ¢upma Ha IOCTAaBKY Ipy3a, €CIU BBIOEPET caMblit
JICTIIEeBBI BapHaHT?

B7. B 60k0BOI#i CTeHKE IWIMHAPUYECKOro Oaka BOJIM3M JTHA 3aKperuiéH kpaH. [locie
€ro OTKPBITUSI BOJa HAUMHAET BBITEKAaTh M3 0aka, MpH 3TOM BBICOTa CTOJ0A BOABI B

HEM MEHSETCS 10 3aKOHY H(t):HO+bt+at2, rie t - BpeMad B MMHYTax,
2

_ y _1 _
H 0 =4 - Ha4aJIbHbIU YPOBCEHb BO/IbI, a=——Hu b = — = — IOCTOSHHBIE. B TeueHune

100 5
KaKOro BpeMeHH Bojia OyeT BhITekaTh u3 6aka? (OTBeT npuBequTe B MHHYTAX.)

/na 3anucu omeema na 3adoanue Cl ucnonwv3yiime oopamuyio cmopomny 01anka
omeemoe Nel. 3anuwiume cuauana ycnogue 3adanusn, a 3amem 000CHOBAHHOE
peuienue.

C1. Pemute ypaBHEHHE 17—@ = 3|092( 0,@&).

JlenaprameHT ob6pa3zoBanus 1 Hayku KpacHomapckoro kpas
Kpacnozmapckuii KpaeBoit HHCTUTYT AOMOJIHUTEIBHOTO MPO(ECCHOHAIBHOTO NeJarorH4eckoro 00pa3oBaHus




MATEMATUKA, 11xknacc Bapuant Ne 9, ®epans 2010

Kpaesas nnarnocruyeckas padora no MATEMATHUKE

BAPHUAHT Ne 9

Omeemom na 3adanusn B1-B7 0oncno 6vimo Hekomopoe yenoe 4ucno uiu 4ucio,
3anucannoe 6 euode O0ecAMUYHOU OpoOU. ImMo HUCI0 HAOO 3anucamy 6 ONAHK
omeemoe Nl cnpasa om Homepa 3a0aHus, HAUUHAA C NEPEOI KIeMOUKU.
Kasicoyro yugppy, 3maxk mumnyc ompuyamenvnozo uucia u 3anamylo 6 3anUcu
decamuuHnoil Opodu numwume 6 OMOENbHOU KINemoyKe 6 COOMEEemCmeuu ¢
npueedeHHbIMU 6 D1aHKe 00pazyamu.

B1. MarasuHn 3aKkymnaet cTyibsi 0 onToBoi neHe 110 pyOmeii 3a MITYKy U MpogaeT ¢
HareHkoi 25%. Kakoe HamOoubIiee YHCIO TaKHX CTYJIBEB MOXHO KYIHTH B 3TOM
Marazuse Ha 850py0ieii?

B2. B scradeTHoit mbDKHOM roHKe 4% 7,5 kM cObopHbIe koMaH sl Poccuu, Hopeernu

1 OUHISHINKA [OKA3aId CIEAYIONINE pe3yJbTarhl (BpeMsi Ha 3Tale yKa3aHo B
MHHYTaX M CEKYH/IaX)

Komanpa/sran | Il 1l v

Poccus 17,10 17,02 17,07 16,55
Hopserus 17,05 17,13 17,00 17,03
OuHIAHINA 17,20 17,21 16,50 16,58

Ha ckonpko cexyna Obictpee komanma HopBeruu mpobexana BTOPYIO MOJOBUHY
JIUCTaHINHU OBICTpee, YeM MepBYI0?

B3. Haiinute KopeHb ypaBHEHHS 4 X= 5i

11 11
log. 13
B4. Haiinute 3HaueHNE BBIPAKEHHS —3
log.. 13
27
B5.B Ttpeyromsuuke ABC yron C pasen 90°,yron B B

paBeH 60°, AB=+/3. Haiinute AC.

JlenaprameHT obpa3zoBanus M Hayku KpacHomapckoro kpas
Kpacnonapckuii KpaeBoit HHCTUTYT JAOHOJIHUTEIBHOTO MPO(pECCHOHAIBHOTO NeJarornieckoro 00pa3oBaHus

MATEMATHKA, 11xknacce Bapuant Ne 9, ®espans 2010

B6. 13 ropona A B ropox B aBToOyc MOXeT mpoexaTh TpeMs MyTSAMHU: HAMpsAMYIO,
gyepe3 mocernok C, nmubo yepes mocenok J[. PaccrosHus MexIy HaceIeHHBIMU
MYHKTaMH yKa3aHbl Ha cxeme fopor. [Ipn
aTOoM Jopora Mexay A u /I, a Takke
mMexny B um C acdhamprupoBana u
aBTOOyC emeT mo HeH co ckopocteio 90
kMm/u. Mexay nyakramu A u C, B u [T —
rpaBuiiHas jgopora (CKopocTh aBToOyca
60 km/q). TIpsimast nopora mexny A u B
TPYHTOBasA, CKOPOCTh aBTOOyca Ha HeW —
45 xm/u. Ckonbko BpeMeHd (B yacax)
3aTpaTHT aBTOOYC, €M BeIOepeT Hanbosee ObICTPHIN 10 BpEMEHH MyTh?

B7. Ilpu narpesarnu Ha AT rpanycoB 06beM HAKOCTH YBEINYUBAETCS COTTIACHO
dopmyne: V =VO (1+ BIAT), rme [B- xosdpdumment Tennooro o&beMHOTO

pacLIMpeHns] JaHHOH XUAKOCTH. B munmHApHdYeckoll Koyibe HaxXOOUTCS KEPOCHH.
IIpu temmepatype t 1= 15°C ou sanommsier konby xo yposs 20 cm. Jlo Kakoid
TeMITepaTypsl Harpely KEepOCHH, eCIM ero BBICOTa B Kojbe moxaHsutack Ha 1,6 oM.
Koadduument o6bEMHOTO pacmmpenus KepocuHa [5 = 0,96D].0_3( OC)_l Otser

okpyrimre 10 1rpanyca.

/na 3anucu omeema na 3aoanue Cl ucnonwv3yiime oopamuyio cmopomny 01aHKa
omeemoe Nel. 3anuwmume cuauana ycnogue 3adanusn, a 3amem 000CHOBAHHOE
peuenue.

C1. Pemmite HEPaBEHCTBO Ing( x3-10x% + 28~ 1@ > log( & x)+ log(x~ %

JlenaprameHT ob6pa3zoBanus 1 Hayku KpacHomapckoro kpas
Kpacnozmapckuii KpaeBoit HHCTUTYT AOMOJIHUTEIBHOTO MPO(ECCHOHAIBHOTO NeJarorH4eckoro 00pa3oBaHus




MATEMATUKA, 11xknacc Bapuant Ne 10, ®espans 2010
Kpaesasi imarnoctudeckasi paéora no MATEMATHUKE

BAPUAHT Ne 10

Omeemom na 3a0anus B1-B7 0onycno 6vims HeKomopoe yenoe yucio uiu 4ucio,
3anucannoe ¢ euode 0ecAMUYHOU OpodOu. Imo 4ucio0 Hado 3anucamy 6 ONAHK
omeemoe Nl cnpasa om nomepa 3a0anus, HAUUHAA C HEPBEOI KIeMOUKU.
Kasicoyro yugppy, 3nax munyc ompuuamenvHozo 4ucia u 3ansamyro 6 3anucu
decamuuHoil 0podu numwume 6 OMOENbHOU KlemouKe 6 COOMEemCmeUu ¢
npueeoeHHbIMU 8 O1aHKe 00pazyamu.

B1l. buner mns B3pocioro B uctopudeckuii myseit ctout 70 pybneit. CtomMocTb
Ounera mis mKoNbHUKA cocTaBisier 60% oT cTtommocTu Owmiera Uit B3pOCIOTrO.
I'pymma cocrout n3 20 mIKONEHUKOB U 3 B3pOCHBIX. CKONBKO pyOJIel cToST OHMIIeTh
Ha BCIO Tpynmy?

B2. B mepkHO#M roHke Ha 10 KM BpeMs CIIOPTCMEHOB 3aMepsieTcss Ha HECKOJIBKHX
NPOMEKYTOYHBIX JTarmax. B TaOiume mnpuBeneH rpaduk 3abera mobOemuTens: B
BEPXHEH CTPOYKE YKa3aHO DPACCTOSHHME IIPOMEKYTOYHOIO 3Tama OT CTapra, a B
HIDKHEH —BpeMs B MUHYTaX U CEKyHJaX.

PaccTosiHue B KM 1,7 3,4 5 6,7 8,4 10 |
Bpemst (MHH,ceK) 4,35 9,22 1356 18,29 22,40 26,46

3a CKOJIBKO CEKYHJI CIIOPTCMEH IIPEO0I0IeN BTOPYIO TOJIOBHHY AUCTAHIIUHN?

x2+7x+12_

X+4 10.

B3. Haiinute KOpeHb ypaBHEHHS

V2

y 1109,
B4. Haiigute 3HaueHHE BBIPAKEHUS 7 2

B5. B tpeyromshuke ABC yron C pasern 90°, yron A B
pasen 30°, BC = 2J3. Haiinute AC.

JlenaprameHT obpa3zoBanus 1 Hayku KpacHomapckoro kpas
Kpacnonapckuit KpaeBoit HHCTUTYT JAOHOJHUTEIBHOTO MPO(HECCHOHAIBHOTO NeJarornieckoro 00pa3oBaHus

MATEMATHKA, 11xknacce Bapuant Ne 10, ®espans 2010

B6. KinenT miaHupyer pasMectuth B OaHke genosut (Bkian) B 25000py6aeit Ha 1
rox. B tabnume naHsl ycoBus 0aHKOBCKOTO BKJIaJa B IBYX Pa3INYHBIX OaHKAX.

bank OGcyKrBaHHe cUeTa IMporeHTHAs CTaBKa
(% roaoBBIX)
A 300py6. B rox 12
b 50py0. B Mec. 13,5

Kakyro npu0biib (B py0iasax) moiayuur kidenT, ecid 15000py0ieli mosioKuT B 6aHK
A, a 10000py6uieit B 6ank b?

B7. B 00K0OBOIi CTeHKE HWIMHIPUYIECKOro Oaka BONMM3M THA 3aKperwi€H kpaH. [locne
€ro OTKPBITHS BOJa HAUMHAET BBITEKAaTh M3 0aka, MPH 3TOM BBICOTA CTOJI0A BOMIHI B

HEM MeHsieTcs 1o 3akony H (t) =H ot bt + atz, rae t - Bpems B MuHyTax, H 0= 4 -

. 1 1
HavyaJdbHBIM YPOBEHb BOABI, d=——= U b=-= - nocrosiuusie. B TeueHnue Kakoro

400 5

BpeMeHH Boaa Oyner BeiTekaTh u3 6aka? (OTBeT mpHBEeAUTE B MUHYTAX.)

/lna 3anucu omeema na 3adanue Cl ucnonwv3yiime obpammuyio cmopomy o6nanka
omeemoe Nel. 3anuwiume cnauana yciosue 3a0anus, a 3amem 000CHO8AHHOE
peuienue.

X+5_ ,
> 2

C1. Pemnte HEpaBEHCTBO |095(X2 - 25) - 3log5 "

JlenaprameHT ob6pa3zoBanus 1 Hayku KpacHomapckoro kpas
Kpacnozmapckuii KpaeBoit HHCTUTYT AOMOJIHUTENBHOTO MPO(ECCHOHAIBHOTO NeJarorH4eckoro 00pa3oBaHus




MATEMATUKA, 11xknacc Bapuant Ne 11, ®espans 2010

Kpaesas nnarnocruyeckas padora no MATEMATHUKE

BAPHUAHT Ne 11

Omeemom na 3ad0anus B1-B7 donycno obims HeKomopoe uenoe yucio uiu 4ucio,
3anucanHoe 6 euode O0ecAMUYHOU Opodou. Imo HuUci0 HAOO 3anucamy 6 ONAHK
omeemoe Ml cnpasa om Homepa 3a0aHus, HAYUHAA C NEPEOI KIeMOUKU.
Kasicoyro yugppy, 3naxk mumnyc ompuyamenvHozo uucia u 3anamylo 6 3aNUcU
decamuuHnoil 0podu numume 6 OMOENbHOU KINemoyKe 6 COOMEemcmeuu ¢
npueedeHHbIMU 6 D1aHKe 00pazyamu.

B1. ®epmep B Tekymiem roay ¢ 40 ra. cobpan 132 TOHHBI MIIEHUIIBI, & B MPOIILIOM
rogy 120 tonH. Ha CKOIBKO MPOIEHTOB OH YBETUYWJ YPOXKAHHOCTH MIIEHHUIBI C
OJIHOTO reKTapa B TEKYILEM roxy?

B2. B rabiuie npuBeeHsl CpeIHEMECTUHBIC TeMIIEpaTypbl Bo3ayxa B I'. MOCKBa B
teuenne 2000rona.

Mecsiig SluB | ®eB | Mapr | Anp | Maii | Mion | Mron | Asr | Cen | Okt | Hos6 | [lex

T‘;“;‘;ep?y -4 | -1 -12| 132 131 18 =215 185 118 B 06 -2.2

KakoB HanbobIIHi POCT TeMIepaTypsl (B rpamycax) Mex/y COCCAHUMH MECSLAMH?

B3. Haitnure KopeHb ypaBHEHHS x_37 21'5.

B5. B tpeyromsauke ABC yron C pasen 90°, yron B B
pasen 60°, AC = 3J3. Haiigure BC.

JlenaprameHT obpa3zoBanus U Hayku KpacHomapckoro kpas
Kpacnozmapckuit KpaeBoil HHCTHTYT JAOHOJHUTEIBHOTO MPO(GECCHOHAIBHOTO NeJarornieckoro 00pa3oBaHus

MATEMATHKA, 11xknace Bapuant Ne 11, ®espans 2010

B6.B HOBOM oduce 3akazurka Hy)XHO 3acTekiauTh 110 OKOHHBIX OJOKOB OOIIEH
mwiomansio 300 kB. M. Ha KoHKypce paccMaTpuBaeTcsl MpeqIoKeHHus ABYX (upM,
yCIOBHS paOOTHI KOTOPBIX IPUBEICHBI B TAOIHIIE:

Ilena crexna Pe3ka crekina
(py6.3a 1kB. M) | (py0.3a 10KHO) | JIONOJHHUTENLHEIE YCIOBUS
Oupma A 300 50
®dupma B 320 20 Cxunka 5% mpu cymme 3axasa
6onpiie 100ThIC. pyO.

Kakosa niena (B Thic. py0.) HanboJee BHITOAHOTO MPEIIOKEHHA?

B7. 3aBucumMocts TemmnepaTypbl (B rpagycax KembBuHa) oT BpeMeHH (B MHUHYTax)
JUIi  HarpeBaTeNbHOTO  JJIEMEHTa HEKOToporo mpubopa Oblna  MONy4YeHa
SKCIEPUMEHTAIBHO U HAa UCCIEyEMOM HHTEpBAJIC TEMIEPATyp NaETCs BHIPAXKEHUEM

T(t) =T, +at +bt?, e T, =700K, a=48K/uun, b=-0,4K Lnaun?.
W3BecTHO, 4TO NMpH TeMmmepaTypax Harpesatens cBbime 1500 K npu6op moxer

HCIIOPTHUTHCS, TMOITOMY €ro HyKHO oTkiouath. Ompenenure (B MHHYTax) depes
Kakoe HanOoJbllee BpeMs Mociie Hadana padoThl Hy>KHO OTKIIOYaTh Ipuoop.

/lna 3anucu omeema na 3adanue Cl ucnonwv3yiime ob6pammuyio cmopomy o6nanka
omeemos Nel. 3anuwmume cuauana ycnosue 3adanus, a 3amem 000CHOBAHHOE
peuwenue.

1

C1. Pemnre ypaBHEeHHE |092x+ 5( 4x% + 2%+ 32,9 = 3‘m-
0,5

JlenaprameHT ob6pa3zoBanus U Hayku KpacHomapckoro kpas
Kpacnozmapckuii KpaeBoit HHCTUTYT AOMOJIHUTEIBHOTO MPO(ECCHOHAIBHOTO NeJarorH4eckoro 00pa3oBaHus




MATEMATUKA, 11xknacc Bapuant Ne 12, ®espans 2010
KpaeBast imarnoctudeckasi pabora no MATEMATHUKE

BAPHUAHT Ne 12

Omeemom na 3a0anus B1-B7 0onycno 6vims HeKomopoe uenoe yucio uiu 4ucio,
3anucannoe ¢ euode 0ecAMUYHOU OpodOu. Imo 4ucio0 Hado 3anucamy 6 ONAHK
omeemoe Nl cnpasa om nomepa 3a0anus, HAUUHAA C HEPBEOI KIeMOUKU.
Kasicoyro yugppy, 3nax munyc ompuuamenvHozo 4ucia u 3ansamyro 6 3anucu
decamuuHoil 0podu numwume 6 OMOENbHOU KlemouKe 6 COOMEemCmeUu ¢
npueeoeHHbIMU 8 O1aHKe 00pazyamu.

B1. /Ins mokynku aBTOMOOWIISI TOKymatenb B3l aBTokpenut 420 000py6. Ha rox
nox 1,4 % B Mecsil ¢ €XeMeCAYHbIM MOTAIICHHEM IPOIEHTOB U PEIINII BMECTE C
OPOLICHTAMH IMOTAIIATh M OCHOBHOW [OJr B KOHIIE KAaXIOr0 Mecsia pPaBHBIMH
nonsmu. Kakyro cymmy (B pyOuieit) TOMmKeH BBIIUTATUTh OAHKY ITOKYIIATENIb B KOHIIC
STHBaps?

B2. B rtabnmie mokaszaHa koTupoBka akiui ['asmpoma 3a mepuon ¢ 1.12.2008mo
12.12.20080xa (B BHIXOHBIE JIHH TOPI'HU [10 AKIHUAM HE IPOBOISTCS).

Hara 112 2123.12/4.12|5.12/8.12|/9.12| 10.12| 11.12] 12.12

Kypc akmmii 8| 111 | 114| 110 107 105 116 112 112 115 1
pyo.

16

Ha ckoupko pyOiieii ymai Kype akIuii 3a IIepByO HEJCIIO TOPTOB?

B3. Haiinute kopeHb ypaBHEHHS /58— 4x = 4.

B4. HaiinuTe 3HaueHHE BBIPAKCHUS 99 [49 8 :4417 .

B5. B tpeyronsauke ABC yron C pasen 90°, yron A B
paser 30°, BC =3, 5. Haiinure AB.

JlenaprameHT obpa3zoBanus 1 Hayku KpacHomapckoro kpas
Kpacnonapckuit KpaeBoit HHCTUTYT JAOHOJHUTEIBHOTO MPO(HECCHOHAIBHOTO NeJarornieckoro 00pa3oBaHus

MATEMATHKA, 11xknacce Bapuant Ne 12, ®espans 2010

B6. Kommepueckass ¢upma B3sia B OaHKe KpeAuT 2 MWIUIMOHA pyoned mox 10%
rofoBeix. dupMa MOKET KYHNHUTh IMAPTHIO KOMIIBIOTEPOB M mpoaaTh ux ¢ 20%+Hoi
HareHkoit. [Ipu aTom HakmagHble pacxopl coctaBaT 60 Teic. pyOieit. MOXKHO KynuTh
MapTHI0 TENEeBH30pOB W mponatek ¢ 18%Hoi HameHKOH, NpW STOM HaKIaIHBIC
pacxonsl cocraiar 40 Teic. pyOuei. Kakyro npuObiib (B Thicsuax pyOieil) mocie
MOTAIICHUsT KPEAUTa MOXKET IONy4uTh pupma mpu Hauboliee BHITOAHON OIEpaLiH,
€CJIM BCS CllelKa 3aiiMeT 10 BpEMEHH Ioroaa?

B7. KonmuecTBo BelecTBa B peaktope (B KHJIOTpaMMax) B KaXK/[blii MOMEHT BPEMEHH

t onpenensiercs o dopmyne M =100 kt, rae t —Bpems, U3MepseMoe B Yacax.

Iepuon monypacnana BemiecTBa coctaisieT 10 yacoB. CKONBKO YacoB MOCIe Havaia
mpoliecca KOJIMYeCTBO BelecTBa Oyaer ocraBathses 6onee 12,5kr?

/s 3anucu omeema na 3adanue Cl ucnonwv3yiime odpammuyio cmopomy o6nanka
omeemoe Nel. 3anuwume cnauana yciosue 3a0amus, a 3amem 000CHO8AHHOE
peuienue.

= 2logs(3Vx).

C1l. Pemnre ypaBHeHne 13+ ——
logy 3

JlenaprameHT ob6pa3zoBanus 1 Hayku KpacHomapckoro kpas
Kpacnozmapckuii KpaeBoit HHCTUTYT AOMOJIHUTENBHOTO MPO(ECCHOHAIBHOTO NeJarorH4eckoro 00pa3oBaHus




MATEMATUKA, 11xknacc Bapuant Ne 13, ®espans 2010

Kpaesas nnarnocruyeckas padora no MATEMATHUKE

BAPHUAHT Ne 13

Omeemom na 3ad0anus B1-B7 donycno obims HeKomopoe uenoe yucio uiu 4ucio,
3anucannoe 6 euode O0ecAMUYHOU OpodoU. Imo HUCI0 HAOO 3anucamy 6 ONAHK
omeemoe Nl cnpasa om Homepa 3a0aHus, HAYUHAA C NeEPEOI KIEMOUKU.
Kasicoyro yugppy, 3maxk mumnyc ompuyamenbHozo uucia u 3anamylo 6 3anUcu
decamuunoil 0podu numume 6 OMOENbHOU KINemoyKe 6 COOMEemCmeuu ¢
npueedeHHbIMU 68 DJ1aHKe 00pazyamu.

MATEMATHKA, 11xknacce Bapuant Ne 13, ®espans 2010

B6. dupme HyxHO mepeBe3TH rpy3 Ha paccrosaue 1000km. JIast 3TOro oHa X0YeT
apeH/IoBaTh aBTOMOOWIIb B TPAHCIIOPTHOM MpEeNnpusaTHu. B TaGiuie mpuBeIeHbI
XapaKTEPUCTHKH JBYX MPEIaracMbIX aBTOMOOMIIEH  CTOUMOCTE UX apCHIIbI.

Bup tommBa | Ilena TormBa | Pacxon Tommusa | Apenga aBromobuis (pyo0.)
aBTOMOOMIIS (py0. 3a ) (71 Ha 100km)

JuzenapHoe 19 7 3700

bensun 22 10 3200

B1. Pyuka croutr 30 py6ueii. Kakoe HanOoIbIIee YHUCIIO TaKUX PydeK MOXKHO OymeT
kynuth Ha 310py0ueit mocie moHwKeHus eHsl Ha 15%7?

B2. B rtabmume moka3aHO H3MEHEHHE PACCTOSHHSA TIpH IBIKEHHM aBTOOyca OT
UCXOJHOTIO IIyHKTa Yepe3 KaXK bl yac IyTH:

Bpewms B yac 1 2 3 4 5 6
Paccrosinne B kM 60 90 150 210 260 300

Kakoii Obl1a cpeHsisi CKOpoCcTh aBTo0yca (B KM/4) Ha BTOPOU MOJIOBUHE ITyTH?

+
B3. Haiinute KOpeHb ypaBHEHHS %)’ =

5+ 2[81—«/—5.

B4. Haiinute 3HaueHne BeIpaKeHUsT 8

B5. B tpeyromeauke ABC yron C pasen 90°, yrom B B
pasen 60°, AC = 24/3. Haiigure AB.

JlenaprameHT obpa3zoBanus 1 Hayku KpacHomapckoro kpas
Kpacnonapckuit KpaeBoit HHCTUTYT JAOHOJHUTEIBHOTO MPO(HECCHOHAIBHOTO NeJarornieckoro 00pa3oBaHus

Ckombko pyOiel cOKOHOMHT (pupMa Ha IOCTaBKY Ipy3a, €CH BbIOepeT Hamboiee
JIETIEBBIN BApHAHT?

B7.1Ipu temmepatype O C penbc uMeer AIHHY |0 =15m. Ilpu mpokyanke myTel

MEXJTy pelbcaMu ocTaBmiM 3a30p B 6,3mm. [Ipu Bo3pacTanuu Temiepatypsl OyaeT
MIPOMCXOAUThL TEIJIOBOE PACUIMPEHUE DEeNbca, M €ro JUIMHa OyIeT MEHAThCS IO

_ -1
3aKkoHy | (to) = |0(1+ a [ﬂo), roe o =1,2010 5( C’C) — KO03()(HIUEHT TEIIOBOTO
pacimupenus, 0 — Temmeparypa (B rpaxycax Llenscust). IIpu kakoit MUHHUMAIbHOU

TEMIEpaType MEXIy peibcaMu ucuesHeT 3a3op? (OTBeT BbIpasuTe B rpagycax
Llenbcus.)

/na 3anucu omeema na 3aoanue Cl ucnonwv3yiime oopamuyio cmopomny 01anka
omeemoe Nel. 3anuwiume chauana yciosue 3a0amus, a 3amem 000CHO6AHHOE
peuienue.

C1. Pemnte HEPaBEHCTBO Iogx(x3 —12x?%+ 3% - 24) > log( & x)+ log(x~ B

JlenaprameHT ob6pa3zoBanus 1 Hayku KpacHomapckoro kpas
Kpacnozmapckuii KpaeBoit HHCTUTYT AOMOJIHUTENBHOTO MPO(ECCHOHAIBHOTO NeJarorH4eckoro 00pa3oBaHus




MATEMATUKA, 11xknacc Bapuant Ne 14, ®espans 2010

Kpaesas nnarnocruyeckas padora no MATEMATHUKE

BAPHUAHT Ne 14

Omeemom na 3ad0anus B1-B7 donycno obims HeKomopoe uenoe yucio uiu 4ucio,
3anucannoe 6 euode O0ecAMUYHOU OpodoU. Imo HUCI0 HAOO 3anucamy 6 ONAHK
omeemoe Nl cnpasa om Homepa 3a0aHus, HAYUHAA C NeEPEOI KIEMOUKU.
Kasicoyro yugppy, 3mak mumnyc ompuyamenvHozo uucia u 3anamylo 6 3anuUcu
decamuunoil 0podu numume 6 OMOENbHOU KINemoyKe 6 COOMEemCmeuu ¢
npueedeHHbIMU 68 DJ1aHKe 00pazyamu.

B1. MarasuH 3aKynaeT TIOJIbIAHbI 10 onToBOM 1eHe 10 pyOneit 3a mTyKy u nmpojaeT
¢ Hamenkoir 110%. Kakoe HanOosblee YUCIO TAKUX TIOJBIAHOB MOXKHO KYIUTHh B
aTOM Marasune Ha 150py6ineit?

B2. B scraderHoit mpbkHOM roHKe 4% 7,5 kM cObopHble koMaH sl Poccun, Hopeernu

u OUHISHIUM TOKa3alk CJIEAYIOIMe pe3yibTaTbl (BpeMs Ha JTane yKa3aHo B
MHHYTaX U CeKyH/ax).

Komanga/sran | Il 1l \Y}

Poccus 17,10 17,02 17,07 16,55
Hopgerus 17,05 17,13 17,00 17,03
OunnaHIUA 17,20 17,21 16,50 16,58

Ha ckompko CEKYHI H06C)II/IT6J'H> TOHKH 00o1IeN BTOpPOTO npnsepa?

. 2 2
B3.H —Xx=4—=.
aliiuTe KOpEeHb YPaBHEHUS 13 13
log_11
B4. HaiinuTe 3HaueHHe BBIPAKCHUS —s
log 2511

B5. B tpeyronsauke ABC yron C pasen 90°, yron A
pasen 30°, AB = 3J3. Haiinute AC.

JlenaprameHT obpa3zoBanus 1 Hayku KpacHomapckoro kpas
Kpacnonapckuit KpaeBoit HHCTUTYT JAOHOJHUTEIBHOTO MPO(HECCHOHAIBHOTO NeJarornieckoro 00pa3oBaHus

MATEMATHKA, 11xknacce Bapuant Ne 14, ®espans 2010

B6. 113 ropona A B ropox B aBToOyc MOXeT mpoexaTh TpeMs MyTSIMHU: HAMpsAMYIO,
gepe3 nocenok C, mubo uepes mocenok /.
PaccrostHus MEXKITY HaCeJICHHBIMH
MYHKTaMM yKa3aHbl Ha cxeMme jaopor. [Ipu
aroM nopora mexay A u I, a Taxkxke
Mmexny B u C acdanpripoBana u aBTo0yC
emer mo Hei co ckopocthio 90 km/u.
Mexny nyaktamu A u C, B u JI —
rpaBuiiHas qopora (ckopocts aBTodyca 60
kMm/4). Ilpsimas mopora mexay A u B
IPYHTOBasi, CKOPOCTh aBTOOyca Ha Hell — 45 km/4. CKOJNBKO KHIOMETPOB MPOEIET
aBTOOYC, ecnu BbIOepeT Hanbosee OBICTPLIM 0 BPEeMEHH Iy Th?

B7. Beicora Hanm 3emiéli moAOpOLICHHOTO BBEPX Ms4a MEHSETCS 10 3aKOHY

h(t) =0,4+14 - 52 M. CKOJNBKO CeKyHI Msid OyJeT HaXOOUTHCS Ha BhIcOoTe Oolee
TpEX METPOB?

/s 3anucu omeema na 3adanue Cl ucnonwvsyiime odpammuyio cmopomy o6nanka
omeemoe Nel. 3anuwiume chauana yciosue 3a0amus, a 3amem 000CHO8AHHOE
peuienue.

C1. Pemnte HEpaBEHCTBO |0g6(X2 - 36) > 2+ 3|096%2'

JlenaprameHT ob6pa3zoBanus 1 Hayku KpacHomapckoro kpas
Kpacnozmapckuii KpaeBoit HHCTUTYT AOMOJIHUTENBHOTO MPO(ECCHOHAIBHOTO NeJarorH4eckoro 00pa3oBaHus




MATEMATUKA, 11xknacc Bapuant Ne 15, ®epans 2010
KpaeBast imarnoctudeckasi pabora no MATEMATHUKE

BAPUAHT Ne 15

Omeemom na 3a0anus B1-B7 0onycno 6vims HeKomopoe uenoe yucio uiu 4ucio,
3anucannoe ¢ euode 0ecAMUYHOU OpodOu. Imo 4ucio0 Hado 3anucamy 6 ONAHK
omeemoe Nl cnpasa om nomepa 3a0anus, HAUUHAA C HEPBEOI KIeMOUKU.
Kasicoyro yugppy, 3nax munyc ompuuyamenvHozo 4ucia u 3ansamylo 6 3anucu
decamuuHoil 0podu numwume 6 OMOENbHOU KlemouKe 6 COOMEemCmeUu ¢
npueeoeHHbIMU 8 O1aHKe 00pazyamu.

B1. buner s B3pocnoro B nenmbduHapuit ctout 150 pyOneit. Ctonmocts Omiera
Ui pedeHka B Bozpacte oT 5 1o 14 net cocrariser 60% oT ctouMocTH Ouera s
B3pociioro. CKoJbKO pyOJiel MOTPaTAT POJUTENN HA TIOXO] B JieNb(pUHAPHA, €Clu Y
HUX JIBOC JETEH - CEMH U JECSITH JICT?

B2. B abpkHOM roHke Ha 10 KM BpeMs CIIOPTCMEHOB 3aMepsieTCsl Ha HECKOIBKHX
MPOMEXYTOUHBIX dJTamax. B Tabmune mpuBeneH rpaduk 3abera moOeauTens: B
BEpXHEH CTPOYKE YKa3aHO PACCTOSHHE INMPOMEXYTOYHOTO dTama OT CTapTa, a B
HIDKHEH — BpeMsI B MUHYTaX U CeKyH/ax.

PaccrosiHne B KM 1,7 34 5 6,7 8,4 10 |
Bpewmst (MuH, cex) 4,35 9,22 13,56 18,29 22,40 26,46

3a CKOIBKO CEKyHJ CHOPTCMEH IPEOROIIeN TPETHI ITal JUCTAHIUN?

x2—5x+6:

— 6.

B3. HaiinuTe KopeHb ypaBHEHU

log, 5
B4. Haiinute 3HaueHue Beipaxenus 16 94 . B

B5 B tpeyromsanke ABC yron C pasen 90°, yrom B
pasen 60°, AB =5. Haitnure BC. A = C

JlenaprameHT obpa3zoBanus 1 Hayku KpacHomapckoro kpas
Kpacnonapckuit KpaeBoit HHCTUTYT JAOHOJHUTEIBHOTO MPO(HECCHOHAIBHOTO NeJarornieckoro 00pa3oBaHus

MATEMATHKA, 11xknacce Bapuant Ne 15, ®espans 2010

B6. Knvenr mianupyer pasmectuTh B Oanke nerno3ut (Bkiam) B 20000py6ieit Ha 1
roz. B tabnuiie nanbl yciaoBusi GaHKOBCKOTO BKJIA/IA B TPEX PA3IMYHBIX OaHKaX.

Bank OO6cayxuBaHue cueTa [IpoueHTHAs cTaBKa
(% romoBsIx)
A 250py6. B rox 12
b 60py0. B Mec. 13,5
B Becmiatrno 10,5

Kakum Oyzmer pasmep BKJIaja KIMEHTa B KOHIeE roga (B pyOmsix) mpu BbiOOpe
Han0oJee BHITOAHBIX YCIOBUH?

B7. Ilpu narpesarnu Ha AT rpanycoB 06beM HAKOCTH YBEINYUBAETCS COTTIACHO
dopmyine: V :VO (1+ BIAT), rme B- xosdpdumment Ternoporo o&beMHOTO

pacimMpeHust JaHHOH >kuakoctd. PTyte npu temneparype 10 rpamycos Llenbcus
HOJIHOCTBIO 3aMoJHseT K00y eMKOCTbI0 1 1. CKOJIbKO MUJUTMIIUTPOB PTYTH BBITEUYET
u3 xonOsl ipu HarpeBanuu 10 100 rpagycos? Koaddumment temnoBoro o0sEéMHOTO

_ -1
pacmmpenust pryra 8 = 0,181110 3 ( OC) . OtBer okpyruute 10 1 M.

/lna 3anucu omeema na 3adanue Cl ucnonwv3yiime obpammuyio cmopomy o6nanka
omeemoe Nel. 3anuwume chauana yciosue 3a0anus, a 3amem 000CHO6AHHOE
peutenue.

CL. Pemnre ypaBHenue log

JlenaprameHT ob6pa3zoBanus 1 Hayku KpacHomapckoro kpas
Kpacnozmapckuii KpaeBoit HHCTUTYT AOMOJIHUTENBHOTO MPO(ECCHOHAIBHOTO NeJarorH4eckoro 00pa3oBaHus




MATEMATHKA, 11knacc

Orsetsl, Oespans 2010

OTBETHI
Buwawt’ | BL | B2 | B3 | B4 | B5 | B6 | B7 c1
1 150 | 195/ 30| —-21 | 5 | 2000 8 (2;3)0(4;9
2 406 | 9000| 54 |3025| 15| 135| 87 | (—co;-3)0(9+w)
3 9 | 45| -9 | 625 | 3,75 5030 30 —%
4 6 13| 82| 4 6 | 38| 25 16
5 760 | 66| 9 | 7 6 | 2875 30 (1,2)0(5;6)
6 198 5 20,2 19 10 | 78 | 12,5 (-;-4)0[12;+ )
7 34| 6| 75| 162| 5| 140| 38 1—87
8 5 | 525 -9 | 256 | 2 | 5160 20 16
9 6 15 | 1475 3 | 15| 29| 98 (2;3)0(6;9)
10 1050 | 770 7 2 6 | 2250 40| (—o;-5)0(15+ )
11 10 | 14,3| 56 | -33| 3 | 955/ 20 -1
12 | 40880 6 | 10,5 3969| 7 | 240| 30 27
13 12 | 50 | 135| 512 | 4 | 370| 35 (3,4)0(7:9
14 7 7| 27 2 | 45| 186] 24 (-;-6)0[18+w)
15 480 | 274| 8 | 25 | 25| 22150 16 + %

MATEMATHKA, 11knacc Orsetsl, OeBpans 2010

[Mpu npoBepke KOHTPOJIBbHOM paboThl 3a KaXkaoe U3 HepBbix ceMu 3ananuii (Bl - B7),
€CII OTBET NPaBWIBHBIA, BBICTaBisieTcss 1 Gamr, ecim Her - O GayuroB. 3a BBINOJNHEHHE
BocbMoro 3agaHus (C1), B 3aBUCHMOCTH OT IOJHOTHI U NIPABHJILHOCTU OTBETA, BHICTABIIACTCS
ot 0 1o 3 6amnos. Utoro, MakcuMaiabHOE KOJIU4UeCTBO Oaiuios, 7 X1+ 3= 1C.

HOPMBI BBICTABJIEHU A OLIEHOK

Babt 0-3 4-5 6-7 8-10
Orenka «2» «3» «4» «5»




MATEMATUKA, 11lkmacc Kpurepuu, ®espans 2010
KPUTEPHUU U PEHIEHUS 3AIAHUM C1
Bapuantei Ne 1, 5, 9, 13

Ne 1 C1. PemuTe HEpaBEeHCTBO
3 2
Iogx(x -8+ 1% - 1()> log ( 5 x)+ log(x~- 2.

Pemenne: [IpeoOpa3yeM HEpaBEHCTBO, yIUTHIBAS 00IACTh AOITYCTHMBIX 3HAUCHUH
TIEPEMEHHOI:

3_gay2
Iogx(x - 8x +19<—1()> log ( 5 x)(x- 2
X<5,
X>2;

Tak kak X > 2, TO UMEEM: {

2<x<5;

x®-7x2+12x> 0, [X(x*-7x+12)>0,
2<x<5;

pewrast o1y cucremy, nonyaum X[(2;3) 0 (4;5).

x(x-4)(x-3)>0,
{2<x<5;

Oteer: (2;3)0(4;5).

Baausl Kputepun ouenku BbinoJHeHus 3aaanus C1

[IpuBeneHa BepHas OCICIOBATEIFHOCT BCEX IIATOB PELICHHS:
1) yka3aHa 06J1aCTh JOMYCTUMBIX 3HAUCHHIA;

3 2) oCyIIECTBIICH IEPEXO0/] K PEIICHUIO CHCTEMbI HEPABEHCTE;
Bce npeoOpa3oBaHust M BEIYHUCIICHNUS BHIIIOJIHEHBI BEPHO.
[Tony4yeH BepHBIN OTBET.

HpI/IBCI[eHa BEpHasA IMOCJICAO0BATCIIBHOCTh BCEX IAroB PCIICHUA.
HOHyH.[CHLI BEIYUCIUTENBHAS OIIUOKA 1/Uiu OITMCKAa, HE BJIMAIOIIAsA
2 Ha IPaBUJIBHOCTH I[aJIBH€I7HHCI‘0 X04a peuIcHuA.

B pe3yiibTaTe JTOM OIIMOKHU HIIM OIIUCKH MOXKET OBITh MOJIYUCH
HeBepHLIfI OTBCT.

Penrennie HepaBeHCTBA COJICPKUT BEPHBIC IPE0OPA30BaHUs, HO B
1 OTBeTE MO0 MOTEPSHBI BEPHBIC TPOMEKYTKH, JINOO 3aIMCaHbI
JIMIIHKE IPOMEKYTKH.

Bce cimyvau perieHus, KOTOpbIe He COOTBETCTBYIOT BBIIIEYKa3aHHBIM
KPHUTEPHUSIM BBICTABJIECHUS OlIeHOK B 1, 21 3 Gaa.

MATEMATHKA, 11xknacce Kpurepun, ®espans 2010

Ne 5 C1. PemuTte HEpaBEeHCTBO
3 2
Iogx(x —-8x“+17x - 6)> log ( 6-x) + log (x~ }.

Pemenne: TIpeoOpa3yem HEPaBEHCTBO, yIUTHIBAs 00IACTh JOITYyCTHMBIX 3HAUCHUH
MePEMEHHOM:

3_gqy2
Iogx(x -8X“+17x~ 6)> log ( 6-x)(x~ )
X<6,
x>1;

X3 —8x2+17x - 6> - x°+ - 6

Tak xkak X>1, TO nMeeM:
1< X< 6;

permast 3Ty

1< X< 6; 1<x<6;

{x3—7x2+10x> 0. x(x2—7x+10)> 0, {x(x—z)(x—5)> 0,
1<x<6;

cucremy, nonyunm x(1;2) O (5; 6)

Oter: (L 2)0(5;6).

Ne 9 C1. Pemnte HepaBEeHCTBO
3 2
Iogx(x —-10x“ + 28& - 1§> log ( 8 x)+ log(x- 2

Pemenue: [IpeoOpa3yeM HEpaBEHCTBO, yUUTHIBASI 00JIACTH IOMYCTUMBIX 3HAYCHUN
TEepEMEHHOM:

3 2
Iogx(x -10x +28<—1(§> log ( 8 x)(x~ 2
X<8,
X>2;

x> —10x% + 28— 16> - x 2+ 1&— 1€

Tak kak X > 2, TO HMEEM.
2<Xx<8§;

perast 3Ty

x> -9x° +18x> 0, x(x2—9x+18)> 0, {x(x—3)(x—6)>0,
2<x<8; 2<x<8; 2<X<8;
cucremy, nonyaum X[(2;3) 0 ( 6;8)

Otser: (2;3)0(6;8)



MATEMATUKA, 11lkmacc Kpurepuu, ®espans 2010
Ne 13 C1. Pemrute HepaBEeHCTBO

Iogx(x3—12x2+ 3K - 24> log ( & x)+ log(x- 3

Pemenue: [IpeoOpa3yemM HEpaBEHCTBO, YUUTHIBAsE 00JIACTh IOIYCTUMBIX 3HAUEHHH
TIepEMEHHOM:

3 2
Iogx(x —-12x“+ 3K - 24)> log (8 x)(x~- 3}
X<8,
X>3;

3 _12x°%+ 3% - 24> - x%+ 1% - 2¢

Tak xak X >3, TO UMeeM:
3<x<8§;

pemast 3Ty

3_11x%+ 28> 0. x(x2—11x+ 28)> 0 {x(x—4)(x—7)> 0,
3<x<8; 3<x<8: 3<x<8;

cucremy, nonyunm XU(3;4) 0 (7;8)
Oteer:  (3;4)0(7;8

Bapunantel Ne 2, 6, 10, 14

X+3
Ne 2 C1. Pemnte HEpaBEHCTBO Iog3( x% - 9) - 3I0g3ﬁ > 2
Pemenune: O0nacTh A0MYyCTUMBIX 3HAUYCHUI EPEMEHHOM HAWIEM U3 YCIOBUS
2-9>0, xO(=o0;—3) 0 (3;+).
IIpeobpazyem HepaBeHCTBo, YUUTBIBas 00J1aCTh JOIMYCTHUMBIX 3HAUEHUH EPEMEHHOM:

_a\2 _a\2
3—(X+3)(X 3) >2, 2Iog3(x 3) > 2, Iog3(x 3) >1
(x+3)° |x+3| |x+3]

M2
3> (x-3)2>3x+ 3.
Yuureas O/13, momyqnm:
1.Ecm x>3,10 Xx2-6x+9>X+9,  x>-9x>0, x(x-9)>0,

YUUTHIBas yciaoBue X >3, umeem: X>9.

2.Ecmm Xx<-3, o x2 - 6X+9>-3- € x2 —3x+18> 0, HepaBeHCTBO
BBITIOJIHSIETCS TP JIFOOBIX X < — 3.

Otser:  (—o0;=3)0(9;+ )

MATEMATHKA, 11xknacce Kpurepun, ®espans 2010

Banibl Kputepun onieHkH BoInojHeHus 3aganus C1

[IpuBeneHa BepHas MOCIEAOBATENEHOCTh BCEX IIarOB PEILICHHUS:

1) yka3ana 001acTh AOMYCTHMBIX 3HAYCHHIA,

3 2) ocyLIECTBIEH MEPEX0/] K PEIICHUIO HEPABEHCTBA HA MHTEpBAIaXx,;
Bce npeoOpa3oBaHyst M BEIYMCIICHHS BBITOJTHEHBI BEPHO.

[omydeH BepHBIl OTBET.

IIpuBeneHa BepHast OCIEOBATENILHOCT BCEX IIATOB PELICHH.
Jlomy1eHsl BEIMUCAUTENbHAS OLINOKA U/HMIIN OIICKA, HE BIMSIOLIAs
2 Ha NPaBUIBHOCTH JaNbHENILEr0 X04a PeIeHusl.

B pesynbrare 3T0# OMMOKK UM OMUCKU MOXKET OBITh IMOJTy4eH
HEBEPHBII OTBET.

Pemiennie HepaBeHCTBa COAEPKUT BEPHbIE MPEe0OPA30BaHuUs, HO B
1 oTBeTe MO0 MOTEPSHBI BEPHBIE TPOMEXYTKH, JTUOO 3aIHiCaHbl
JIMIIHKAE TPOMEXKYTKH.

Bce ciyuan pelieHust, KOTOpbIe HE COOTBETCTBYIOT BbILIEyKa3aHHbIM
KPHUTEPHSIM BBICTaBIICHI OIIeHOK B 1, 2u 3 Oama.

x+42 y

Ne 6 C1. PemmTe HEpaBEeHCTBO Iog2 ( x? - 16) -

Pemenne: OGacTb JOMYCTUMBIX 3HAaUEHUH EpeMEHHON HallIeM U3 yCIOBUS
2
-16>0, xO(=o00;=4)0(4;+).
[MpeobpaszyeM HepaBEeHCTBO, YUUTHIBas 00J1aCTh JOMYCTHMBIX 3HAYCHUH MTEPEMEHHOM:

_n4 _mn2 YA
KE)X=A", ) g XAy T )
2 (x+4)° 2 [x+4 2 [x+4
LY
%24, (x-4)23 4lx+ 4.

VuputsiBast O3, noaydum:

1.Ecm x>4,10 x?-8x+162 &+ 16, x?-12x20,  x(x-12)20,
YUYHUTBIBas yCIOBHE X >4, mMeeM: X212,

2.Ecm x<-4,10 X’ -8x+162- 4 - 1€, x% = 4x+322 0,
HEPaBEHCTBO BBITOIHACTCS IIPH JIFOOBIX X <=4,

Oteer:  (—o0;—4)0[12;+ )
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Ne 10 C1. Penmnte HEpaBEHCTBO |Og,‘__’(x2 - 25) -

Pemenne: O61acTh TOIMyCTUMBIX 3HAYCHUH TIEPEMEHHOM HaliIeM M3 YCIIOBHS
x?-25>0, xO(=o0; =5) 0 (5;+).

ITpeobpazyem HepaBeHCTBO, YYUTHIBast 00J1aCTh JOITYCTUMBIX 3HAUEHUH nepeMeHHoﬁ:

Iog5M 2Iogs(x 5) > 2, Iog5(x 5) >1
(x+5)° |x+5] |x+5]
(x-5)
A Y >p 5 >5 +
|X+5| ! (X |X q
VYuutsias O/13, nomy4um:
1.Ecmn X>5,10 X2 —10x+ 25> 5+ 2%, x?-15x>0,  x(x-15)>0,
yUuThbIBas yciaoBue X>5, umeem: X >15.
2.Ecmn x<-5,10  x°-10x+25>- &%~- 2,  x>-5x+50> (,

HEPaBEHCTBO BHIMOIHIETCS MPH JTFIOOBIX X< —5.

Oteer:  (-00;-5)0(15;+ )

Ne 14 C1. Penmte HepaBEHCTBO |Og6 ( x? - 36) 2+ 3|096 X* 6

Pemenne: O61acTs HOIMyCTIMBIX 3HAYCHUH TIEPEMEHHOM HaliIeM U3 YCIOBHS
2 . .
X =36>0, XO(=00;=6) 0 (6;+).
[Ipeobpaszyem HEPaBEHCTBO, yUUTHIBAs 001aCTh ]:[OHyCTI/IMBIX 3HAa4YEHUI IepeMEHHOM!

2 _ap) X+6_ . (x+6)(x- 6)
Ioge(x 36) SlogG_x—GZ" Ioge—(x+6) =2,

X (x=6)% (x=6)

> 2 lo =1 ———26
X+ Y6 Tx+0] |x + 6| |x+ 6|

(x-6)2=6|x+§.
anTmBaﬂ O/13, nosyuum:
1.Ecm x>6,10 X% -12x+ 362 B¢+ 3¢, x?-18x=0,  x(x-18)20,
YUYUTBIBas yclaoBue X > 6, umeem: X=18.
2.Ecmn X<-6,T0 x?-12x+362- &- 3¢,  x?-6x+72>0,
HEPABEHCTBO BBINOJHIETCS NPH JIFOOBIX X< — 6.

OtBer:  (—o0;—6)0[18;+ )

MATEMATHKA, 11xknacce Kpurepun, ®espans 2010
Bapuantel Ne 3, 7, 11, 15

2 _ 1
Ne C1. Peite ypaBHEeHUE |093X+2(6X +1%+ 1()— 3+|093(TZ)
Pemenne: 1) JlanHOE ypaBHEHHE UMEET CMBICT [IPH YCIOBHU!
2
X>-=
3x+2>0 3
1 2.1 1
3x+2#£1 Z-= a(-<%;-=|0(-=+
- ORI :X(s’s)(s'w).
6x°+19x+ 10> 0 6(x+%)(x+%)>0

2) PenM 1aHHOE YpaBHEHHE C YIETOM MOJTYyYCHHBIX YCIOBHI
log, ,,((3x+2)(x+ 5)=3+log, , , "
1+log, , ,(2x+5=3+log, &

(2x+5)

|093x+2 3 =2,

Iog3x+2(2x+ 5) - Iog3x+ 23= 2,

(2x+5)
3

a2 1\ L
X= m( 3’ 3)D( 3’+°°)'

7
(0) LT
TBET >7

=(3x+2)%,  27x%+3&+7=(  orciom x:—% o

Banibl Kputepun oneHku BoinojHeHns 3aganus C1

IIpuBeneHa BepHast OCICOBATEIFHOCTD [IIATOB PEIICHHMS:

1) HaiifeHa 06macTb JOMYCTHMbIX 3HAYCHHH TaHHOTO YPaBHCHHS,

2) mpeoOpa30BaHO U PEIICHO JaHHOE yPaBHEHHE C 0TOOPOM KOpPHEH,
YIOBIIETBOPSIOMINX ITOJIYIECHHBIM OTPaHHICHHSM.

Bce npeoOpazoBaHus 1 BEIYUCICHHUS IPOBEACHEI IPABHIIBHO, TOTYYCH
BEpHBIN OTBET.

IIpuBeneHa BepHas MOCIEIOBATEILHOCTh BCEX IIATOB PELLIECHUS.

IIpu peleHny ypaBHEHHUS B IIare 2) IOMyIIeHa OMICKa U/UITH Herpyoas
BEIUMCIUTENbHAS OMMOKA, HE BIMAIONIAsl Ha IPABIIIBHOCTD
JAbHEHIIIETO X0/a PeIIeHus.

B pesyinbTare 3T0M ONMMCKU W/WIHM OMIMOKHA MOKET OBITh MOJIydeH
HEBEpPHBIN OTBET.

Pemienne ypaBHeHUsI COAEPKUT BEpHbIE IPe0OPa30BaHus, HO B OTBETE
100 MOTEPsIHBI KOPHH, JTMOO0 3aMUCaHBI JIMIIHUE KOPHH.

Bce ciiydau penieHus, He COOTBETCTBYIOIINE YKA3aHHBIM BBIIIE
KpUTEPHUSM BbICTABJICHUS OLICHOK B 1, 2w 3 6asna.
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2__ ) _ 1
Ne 7 C1. Pemnte ypaBHenue log o - 3( 2X° =X 3) =3+ —Iog2 (>3
Pemienne:
1) JlaHHOE ypaBHEHHE UMEET CMBICT [IPH YCIOBUH:
3
2x-3>0 X>5
2x—-3#1 = {X#2 DXD(%;Z)D(Z&OO)

2x2-x-3>0 2(x—%)(x+1)>0

2) Pelnm j1laHHOE YpaBHEHHE C YYETOM MOTYYCHHBIX YCIOBHI
log,, _,((2x=3)(x+1))=3+log, _,% 1+log,, ,(x+1)=3+log, .z
(x+1) X+1

- - - —(oy_ 22
|092x—3(X+1) log,, _,2=2, log, _, > =2, T_(ZX 3)%,
8x° - 25+ 17= ¢, x= 4, leD(%; z)m(z;+oo),
17
(0) L=
TBET 3
Ne 11 Pemmmte ypaBHeHue |0g (4X2+ 2%+ 32,%2 c S —
2x+3 log,, ;(2x+5)
Pemienne:
1) JlanHoe ypaBHEHHE UMEET CMbICT IIPH YCIIOBUH:
5
2x+5>0 X>-5
2x+5#1 = JIX#E-2 :xD(—%;—Z)D(— 2+ )

4x2 + 23+ 32,5 0 4(x+%)(x+1743)>0

2) PelnM j1laHHOE YpaBHEHHUE C Y4ETOM MOJIYyYESHHBIX YCIOBHI
IogZX+5((2x+ 5(2+6,9)= 3 log, , ¢ 0.,

1+log, ,(2+6,9=3¢ log, , .0, log, . (2x+6,5- log, .05 2
log, , 5(2(2+6,8) =2, 4x+13=(x+§?, x*+4x+3=0, x= -1,

x= —SD(—%; —2)5(— 21+ 0).

OtBer:. — 1.

MATEMATHKA, 11xknacce Kpurepun, ®espans 2010
Ne 15 C1. Pemnre ypaBaenune log ) ( 4- 9)(4) =2+ ;2

2-3X Iogz(2—3x )
Pemienue:

1) ManHOE ypaBHEHHE HMEET CMBICI ITPU YCIOBHU:

2< 2
oo B -3 2 B

X

wl win

2) PenM 1aHHOE YPaBHEHHE C Y4ETOM MOJTYyYCHHBIX YCIOBHI
log 2((2—3><2)(2+ 3<2)): 2+ log :
2 _

2

2-3x 3x
1+ log 2(2+ 3(2): 2+ log 5 &
2-3X 2- X
( 2) (2+ 3xz)
lo 2+3X° |- lo 2=1, lo =1,
g2—3x2 gz— x? gz—3x2 2
2
2+23x =(2— SXZ), 9X2 =2, X=% g 06a xopHs npuHamnexat 0.J1.3..
OrBer. * g
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Bapuantel Ne 4, 8, 12

Ne 4 C1. Petunte ypaBHenue |33+ |098 2 = 3log, (4%/?) .

Pemenne.
1) ManHoe ypaBHEHHE UMEET CMBICH rpu yeinoBur: X >0, X #1. IIpu Takux X

OIIpElIEIICHA U ITpaBast YaCTh YPAaBHEHUS.
[Ipeobpazyem 0Oe JacTH UCXOTHOTO YpaBHEHNSI.

8
log, 4

[Monyunm ypaBaenue ,/8logy Xx+33 = 2logy x+3.

2) Ilycts t =log, x. Torma /8t +33=2t+3 ;

2
=8log, X 3Iog4(4‘?’/;) =3log, (4x3) = 3(1+§Iog4 x) =3+2logy x.

2+320 t2-3 t>-3
= 2 = 2 =>t=2
8+33= 2+ 3 |42, 4_24=0 [t2+t-6=0

log,x=2, x =42 x=16.

Otget: 16
Banabl Kputepun onenku BoinoHeHus 3aganus C1

IIpuBeneHa BepHas MOCIEN0BATENLHOCTD 1ar0B PEIICHMS:
1) yka3aHa 001aCTh JONCTUMBIX 3HAYEHUH JAaHHOTO YpaBHEHUS,
BBITIOJTHEHEI IPE0Opa30BaHNS U yPaBHEHUE CBEICHO K

3 UppaLMOHAIIEHOMY YPaBHEHUIO OTHOCUTEIBHO IEPEMEHHOM Ioga X;
2) pelIeHO MOIy4YEeHHOE HPPALMOHATIBHOE YPaBHEHHE ¢ 0TOOPOM
KOpHEH, YZI0BIETBOPSIIOIUX BBEIECHHBIM OrPaHUYCHUSM.
Bce npeoOpa3oBaHust ¥ BEIYUCICHUS ITPOBEACHBI TPABIIBHO, TTOYIeH
BEPHBII OTBET.
IIpuBeneHa BepHas OCIEN0BATENBHOCT BCEX I1ar0B PEILICHMUS.
Ilpu pelieHn ypaBHEHHUs B 1iare 2) JOIyILIeHa OMMCKa u/uin Herpyoas

2 BBIYHCIIUTENEHAS OMMOKA, He BIUSAIONIAs HA IPABUIIBHOCTD
JIaJIbHEHIIETO X0/1a PEILCHHUS.
B pe3ysbTaTe 310 OIMHUCKH M/MIK OIIHOKHA MOXET OBITh MOJTydeH
HEBEPHBIN OTBET.

1 Pemenne ypaBHEHUS COAEPKUT BEPHBIC IPE0OPa30BaHUs, HO B OTBETE
700 MOTEPSIHBI KOPHH, JIMOO0 3aIHCAHbI JIUIITHHE KOPHH.

0 Bce cimyuyau penieHus, He COOTBETCTBYIOIINE YKa3aHHBIM BbIIIE
KPUTEPHSIM BBICTABIICHHS OLIeHOK B 1 mim 2 Gasna.

MATEMATHKA, 11xknacce Kpurepun, ®espans 2010

Ne 8 C1. Pemute ypaBHEeHHE 17—@ = 3|og2( O@/;)

Pemienne.
1) [dannHoe ypaBHeHHEe mMeeT cMbIca npu ycinoBuu: X >0, X#1. Tlpu takmx X

omnpeeNicHa U MpaBasi 4acTh ypaBHEHHUSI.
[IpeoOpazyem 00€ 4acTH UCXOIHOTO YPAaBHEHMUS.

1
4 _ 137\ 1.3\- :(_ 1 ):-
—IogXZ 4Iog2x u 3Iogz(2\/§) 3Iog2 %x ) 1+3Iogzx 3 Iogzx

IMomyunm ypasuenue /17— 4|ogzx = Iogzx - .
t-320
2) Tlycts t:|ogzx.T0r11a NI7T-4 =t - 3, |17- 4= t- 3)2:>

t> 3
=195 = t=4,orciona log_x=4, x=16.
t°-2t-8=0 2
Ortser: 16.
4
Ne 12. C1. Pemmnre ypaBuenune |13+ o0.3 = 2|093(3«/;).
0gx

Pemenne.
1) JlanHoe ypaBHEHHE UMEET CMbICH IpH yeioBud: X >0, X #1. [Ipu Takux X

OIIpElIEICHA U ITpaBast YaCTh YPaBHEHUS.
[Ipeobpazyem 00e 4acTH UCXOTHOTO YPaBHEHUSI.

1
@:Mogsx u 2Iog3(3\/§): 2log, (X2 ):% ]ﬂ-% Io%x): Z logx

IMomyunm ypaBHeHwue ,/13+ 4log3X = Iog3X +
t+220
2) Ilycrs t:|Ogsx. Torma 13+ 4 =t + 2; |13+ 4= t+ 2)2:>

t2=9

Orger: 27.

t=-2
= = t=3, orcrona |093X:3, x=27.



