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HNucTpykuusi no BHINOJHEHHIO pad0ThI

Ha BhinonHeHne AMarHoCTUYECKo# paboThl o Marematuke naércst 235munyt. Pabora
COCTOHMT M3 ABYX yacteil u copepxut 20 3ananuii.

Yacte 1 comepxut 14 3amanuit ¢ kparkum otBerom (B1-B14) 6azoBoro ypoBHs IO
Marepualy Kypca MarTeMaTHKH. 3aJaHus YacTh 1 CUMTAIOTCS BBHIOJIHEHHBIMH, €CIH
9K3aMEeHYeMBI JlaJl BEpHBI OTBET B BHUJE IEJOr0 YHCIa WIA KOHEYHOH JeCATUYHOM
JpooH.

Yacte 2 comepxut 6 Oomee cnoxubix 3amanuii (C1-C6) mo martepuany Kypca
MateMmaTHKU. [Ipu UX BBIMOJHEHUH HAIO 3AMKCATh MOJIHOE PEIICHHUE U OTBET.

CoBeTyeM JJIsi SKOHOMHH BpEeMEHH IIpOIycKaTh 3allaHhe, KOTOpoe He ynaéres
BBIIIOJTHUTH Cpa3y, U MEePeXOauTh K clienytonieMy. K BBIMOTHEHHIO POy IIEHHBIX 3aJaHuil
MOXKHO BEpHYThCS, eciii y Bac octanercst Bpemsi.

Kenaem ycnexa!

Buumanmue! Buneopasoop nannoii padorsl npoiaér Ha caiite
www.statgrad.cde.ru
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Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHas
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo yugpy, 3nax
MUHYC U 3aNAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEeHMCHIGUN ¢ npuee-
OéHHbIMU 6 O1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

_B1 |

B xnure Enensr Monoxoser «Ilomapok MononbsIM Xo3siKam» HMEETCs peLenT

nmupora ¢ 4YepHociauBoM. s mupora Ha S5 4eJOBEK ClelyeT B3ATb ?Q)yHTa

yepHociuBa. CKOJBKO TIpaMMOB YEepHOCIWBA CJIEAyeT B3SATh JUId IUpOra,
paccYuTaHHOTO Ha JIeBATH yenoBek? CuunTaiite, uto 1 QpyHT paseH 0,4 k.

OtBer:

Ha PUCYHKE XHUPHBIMMW TOYKaMH IIOKa3aHa HIEHa Heq)TI/I Ha MOMCHT 3aKpbITUA
OMpXKEBBIX TOProB BO Bce paboume mum ¢ 4 mo 19 ampens 2002 roma. Ilo
TOPU3OHTAIN YKa3bIBAIOTCS YMCIIa MecsIla, 0 BEPTUKAIN — IIeHa Oappeins HepTn
B nommrapax CIIA. Jlng HarmasagHOCTH JKHUpPHBIE TOYKH Ha PUCYHKE COCIMHEHBI
nuHEeH. OnpenenuTe MO PUCYHKY Pa3sHOCTb MEXKIy HauOOJbIIEH M HaNMCHBIICH
[IeHOIT He()TM Ha MOMEHT 3aKpbITHA TOPrOB B YKa3aHHBIH Nepuoj (B JoJulapax
CIIIA 3a 6appens).
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OTtBer:
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B3 | Haiinute mromanp Tpamenud, H300paKEHHOW Ha KICTYATOM

Oymare ¢ pazmepoM kietku 1 cMm x 1 cM (cm. puc.). OTBet naiite
B KBaJIJpaTHbIX CAHTUMETPaAX.

OTBerT:

B4 | B cpeanem rpaxxaanun A. B 1HeBHOe Bpems pacxonyeT 110 kBt u anexTposneprun

_B5 |

_B6 |

B Mecsll, a B HO4YHOe BpeMs— 160 kBt-u osnexrposneprun. Panbmie y A.
B KBapTUpE ObUI YCTAHOBJIEH OJHOTapU(HBIN CUETUMK, U BCIO NIEKTPOIHEPIHIO OH
omaunBan no Tapudy 2,5 py6.3a 1 kBr-u. 'og Hazag A. ycraHOBHII JIBYX-
TapuHBII CUETUUK, IPU 3TOM JHEBHOH PacXoj 3JEKTPOIHEPTUH OIJIaYUBAETCS IO
tapudy 2,5py06.3al kBr'u, a HOYHOW pacxoja OIUTAYUBAETCSI MO TapUPy
0,8 py0.3a 1 kBT-u.

B teuenne 12 mecsues pexuM notpedaeHus U Tapudbl OIUIAThl YJIEKTPOIHEPTUU HE
MeHsuch. Ha ckosbko Oomblie 3ammatuil Obl A. 3a 3TOT Hepuoi, eciau Obl He
noMeH:u1 cu€Tuuk? OTBET JaiiTe B pyOssx.

OtBer:

Haiigure kopeHb ypaBHEHUS sHx =95,

OTBerT:

OcTtpble yriabsl NpSMOYIOJIBHOIO TpeyrojbHUKa paBHbl 81°u 9°. Haiigure yron
MEXY BBICOTOH M OMCCEKTPHUCOH, MPOBEIEHHBIMU M3 BEPIUMHBI HNPSIMOIO yIJa.
OTBer paiiTe B rpagycax.

OtBer:
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35

E Haiigure 3HaueHNE BhIpAKCHUS 5 5 .
c0s“84° + cos“174°

OtBer:

B8 | Ha pucynke usoOpaxensl rpaduk (QyHKIUM Y =f(xX)¥M KacarejbHas K HEMY
B Touke ¢ abcuuccoil x. Haiinure 3Hauenne mnpousBonHOH QyHKIMH f(x)

B TOUKE Xy.
JJ-
\ I Xo X
VN T
.
Y=Ax) 1ON :
\t\
\
\
\
\
OTtBer:

B9 | B npasunbHoit TpeyronbHoii mnwmpamune SABC touka K —
cepenuHa pedpa BC, S — BepmmHa. M3BectHo, uto SK = 10, a
wiomaab OOKOBOM mMoBepxHOCTH paBHa 60. Haiimure mnuny
oTpe3ka AB.

OTtBer:
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B10 | Ha yemmnuonare mo mpbbKKaM B BOJY BBICTYHAIOT 25 CIOPTCMEHOB, CPEAM HUX

3 npeiryHa w3 lomnanguu w7 npbiryHoB u3 bpaswimuu. Tlopsiiok BhICTYIUIEHUN
ornpenenserca xepeObEBKoil. Haligure BeposATHOCTH TOrO, YTO CEABMBIM OyIeT
BBICTYIATh NMPBITYH U3 bpazunuu.

OtBer:

B11 | O6vém koHyca paBeH 40. Yepe3 cepeliiHy BBICOTHI HApaJUICIbHO OCHOBAHHIO

KOHyCa TPOBEJIEHO CEYeHHE, KOTOPOE SIBIISIETCS OCHOBAHWEM MEHBIIETO0 KOHYyCa
¢ ToW ke BepmmHOW. Halinure 006EM MEHBIIIETO KOHYCA.

OTBerT:

B12 | Cuna toka B mernu [/ (B amrepax) OIpeNessieTcs HampspKkeHHEeM B Lend U

B13

B14 | Haiigure nanbonpiuee 3Hauenue GpyHkmun y = 13 + 3x ~x’Ha otpeske [—1; 1]

U
COIPOTHUBJICHUEM JJICKTPONpuOOpa 1o 3akony Oma: [ = 7 e U — HanpshkeHue

(B BombTax), R— CONpOTUBICHUE OJeKTporpubopa (B omax). B asmexrpoceTsb
BKJIFOUEH NPEOXPAHUTENb, KOTOPBIN TUIABUTCS, €CIIM CHJIa TOKA IpeBbIaet 2,2 A.
Omnpenenure, Kakoe MHHHAMAaJIbLHOE COTIPOTHBIICHHE JIOJI’KHO OBITH
y JIeKTponpubopa, MOJKII0YaeMoro K po3erke B 220 Bombr, 4TOOBI ceTh
pojonkaa padotars. OTBET BBIPA3UTE B OMaX.

OTBerT:

Bapka B 1:00 Bbinuia u3 nmyHkTa A B myHKT B, pacnonokenssiii B 30 kM oT A.
[Ipo6rB B mynkTe B 2 waca, Gapka oTHpaBmiIach HazaJ M BEpHYJIACh 00OpaTHO
BTyHKT A B 23:00 Toro xe nmus. Onpenenute (B KM/4) COOCTBEHHYIO CKOPOCTh
Oaprku, eciid U3BECTHO, YTO CKOPOCTh TEUSHHS PEKU 2 KM/U.

OtBer:

OtBer:
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Yacrb 2

Jna 3anucu pewenuit u omeemos na 3adanuns C1l—C6 ucnonv3yiume o1ank omeemos No2.
3anuwiume cHauana HoMep BbINONHAEMO20 3A0aHUA, a4 3ameM HNOJIHOe O000CHOBAHHOE
peuieHue u omeem.

a) Pemmte ypasHenue V3 sin2x + 3cos2x = 0.

o 3n
6) Haiimute KOpHU 5TOr0 ypaBHEHUs, IPUHAICKAIIHE TIPOMEKYTKY [? ;37‘[].

B mpaBuieHO# getTspéxyronpHoit nmupamune SABCD Touka S— BepmmHa.
Touka M — cepenuna pebpa SA, Touka K— cepenuna peopa SC. Haiinure yron
Mexay mockoctsmu BMK u ABC, eciu AB = 8, SC = 10.

Pemure CHUCTEMY HCPABCHCTB:

{ logyy—1(4x —5) +logy,—s(2x — 1) < 2,
25 —-5-10*—-6-4* < 0.

PaccrosiHust oT Touku M, pacnosioxKeHHOH BHYTPH NPSMOIO yria, JI0 CTOPOH yriia
paBHbl 3 u 6. Uepes Touky M  mpoBemeHa mnpsiMas, OTCeKaromas OT Yria
TPeyroJNIbHHK, IUIOMaah KoToporo paBHa 48. Haiimure mmuHy oTpeska 3ToM
OpPSIMO#t, 3aKIIFIOYEHHOTO BHYTPH YT,

HaiinuTe Bce 3HaueHwus a, IIpU KAXKXJAOM U3 KOTOPBIX YPaBHCHHUE

2

4=%° _q.21=x* 41 g

21-x% 1 h

HAMeET XOTsI OBl OAHO peIIeHUe.

[JaHa mocrienoBaTeNbHOCTh HATYypabHEIX YHCEN, MPUIEM KaXIBIH ClleXyIonmit

YlieH oTi4aercs ot npeapayuero audo Ha 10, mbo B 6 pa3. CyMMa Bcex 4JICHOB

nociieIoBaTelIbHOCTH paBHa 257.

a) Kakoe HanMeHbIIIee YKCIIO YWICHOB MOXKET OBITh B 9TOH MOCIIEI0BATEIBHOCTH ?

6) Kakoe HanboJibliiee KOIUYECTBO YIEHOB MOXKET OBITh B 3TOM
HOCIIeIOBaTEeIBHOCTH ?
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HNucTpykuusi no BHINOJHEHHIO pad0ThI

Ha BhinonHeHne AMarHoCTUYECKo# paboThl o Marematuke naércst 235munyt. Pabora
COCTOHMT M3 ABYX yacteil u copepxut 20 3ananuii.
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JpooH.

Yacte 2 comepxut 6 Oomee cnoxubix 3amanuii (C1-C6) mo martepuany Kypca
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Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondicno 0vimb uenoe uucio uiu KoHeuHasn
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3anAMYI0 RUWUME 6 OMOENbHOU KI1eHouKe 6 COOMEEHCHIGUN C npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuil nucamo He HyMHcHO.

B1 | Ha aBrozanpaBke wimeHT oTaai kaccupy 1000 pyOrneil M mompocui 3ampaBHTh
MaluHy OeH3MHOM JI0 moyiHoro Oaka. llena Oensuna 32 py0. 20 xom 3a 1 nutp.
Cnaun kiueHt nojydun 98 py0. 40 kor. CKkoJIbKO JUTPOB OCH3MHA OBLIO 3aJIUTO
B Oak?

OtBerT:

B2 | Ha mmarpamme moka3aHO KOJHYECTBO moceTuteneii caiita PUA Hosoctu BO BCe
qau ¢ 10 mo 29 Hos6ps 2009 roga. [To ropu3oHTa M yKa3bIBalOTCS THU MECAIa, 10
BEPTUKAJIX — KOJUUYECTBO IOCETUTENEN cailTa 3a maHHbIl aeHb. Omnpenenure 1o
JuarpaMme, Kakoro 4uciia KojauuecTBo nocerureneit caiita PUA HoBoctu Briepsble
MIPUHSIIO HauOOJIBIIee 32 pacCMaTPUBACMBIN TIEPHO]] 3HAUCHHE.

OtBer:
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B3 | Haiimure miomans TpeyroipHUKA, H300paXEHHOTO HA KIeT4aToil Oymare ¢ pas-
MepoM KieTku 1 cm x 1 cM (cM. puc.). OTBeT AaiiTe B KBaJpaTHbIX CAHTUMETpaXx.

OtBer:

B4 | MeOenbHbIN CaloH 3aKIIOYaeT JOTOBOPHI C MPOU3BOAUTENsIME Mebenu. B moroso-
pax yKasbIBaeTCs, KaKOW MPOIEHT OT CyMMbI, BBIPYYCHHOH 3a MPOJaxy MeOenu,
MOCTYIAeT B JOXO]] MEOEIbHOTO CaJIOHA.

®dupma- IIpoueHT OT BHIPYUKH, n
o pUMeYaHust
NMPOM3BOAUTE/b | MOCTYNAIIINIA B J0XO0 CAJI0OHA
W3 nenus nenou
o
«Aubha» 6 % 110 20 000 py6.
W3 nenus nieHo cBEIIIE
o
«Aubha» 2% 20 000 py6.
«bera» 3,5% Bce n3nenus
«OMuKpoOH» 5% Bce n3nenus

B mpeiickypanTe npuBeeHbl LIEHbl Ha 4YeTblpe rapaepoda. Ompenenute, mpogaxa
Kakoro rapjepo0a HambOoliee BBITOJHA JUIS CaloOHA. B OTBET 3amuIIMTE, CKOJIBKO
pyOJieil MOCTYIUT B JOXOJI CaJlOHa OT MPOJAXKH ATOTO rapaepooda.

Dupma-npou3BoOINTENb H3znenune Ilena

«Aabday Tapnepo6 «Anacracusi» | 12 000 py0.

«Anbday» I"apnepo6 «Bnaanena» |22 200 pyo.
«bera» Tapnepo6 «Mzabemiay |16 000 pyo.

«OMuKpon» I"apnepo0 «Jlama» 13 500 py6.

OtBer:
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BS . 4x +25 B9 | B npasusibHol ueThipéxyronpHoii upamune SABCD Bwicota SO pasHa 7, auaro-

Haitnure xopeib ypasHenus 13 > Hanb ocHoBaHus BD paBHa 4. Touku Ku M — cepenunsl péoep CD u BC

COOTBETCTBEHHO. HaliiuTe TaHreHC yria Mex1y IIOcKoCTbio SMK 1 IJIOCKOCTBIO
ocHoBaHus ABC.

OtBerT:

B6 | B rpeyromsuuke ABC yron C pasen 90°, AC = 5, BC = 10/6. Haiigure cosA.

OTtBer:

OtBer:

B7 | Haiigure 3HaYCHUE BBIPAKCHUS (2 = JID2 +/11).

OtBerT:

B10 | B ciyuaiiHOoM 3KcneprMeHTe CHMMETPHIHYIO MOHETY OpocaroT Tpmxkasl. Halante
BEPOATHOCTb TOrO, YTO KOJMUYECTBO BBIMABIINX OPJIOB MEHbLIE 2.

OtBer:

E Ha pucynke u3o6paxkén rpadpuk ¢GyHkipn y =f'(X) — OpOU3BOAHON (QYHKIMH
f(x), onpemenénnoid Ha wunrepBaie (1; 10). Haiigure TOYky MakcuMyMma
dyHKIIH £ (X). B11 | Bo ckoibpko pa3 yBenuuuTcs OOBEM KOHYCa, €CIHM €ro paguyC OCHOBAHUS

YBEJIMYUTH B 2 paza, a BHICOTY OCTABUTb MIPEKHEM?

OtBer:

OtBer:
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B12 | Msiu Opocuiu MoJ yIiioM o K IUIOCKOH TOPU30OHTAIbHOW TMOBEPXHOCTH 3EMIIH.

. 2vpsina
Bpems monéra ms4a (B cekyHaax) ompezensercsa mo dopmyne t = ———. Ilpu

KaKkoM 3Ha4eHWH yIia o (B Tpagycax) BpeMs Hoiéra COCTaBHT 2,9 CeKyHIBI, €CIU
M54 OpocaloT ¢ HAdaIBHOM CKOPOCTBIO Vo = 29 M/c? Cumraiite, 4TO YCKOpEHHE

cBoOOHOTO MajaeHust g = 10 m/c%.

OtBer:

B13 | Ot npucrann A k mpucrtaHu B, paccTosiHue Mexay KoTopbiMu paBHO 110 km,
OTIPABUIICSA C TIOCTOSHHOM CKOPOCTBIO TEPBBIM TEIUIOXOH, a depe3 1 vac mocie
9TOTO CJIEJIOM 32 HUM, CO CKOPOCTBIO, Ha | KM/4 OOJBIICH, OTIPABHIICS BTOPOH.
Haitnmure ckopocTh MepBOro TEIIoXo/a, eciid B MMyHKT B 00a Terioxona npuObLiH
OJTHOBpeMeHHO. OTBET JaiTe B KM/U.

OTBer:

B14 | Haiinute waumGonbliee 3HadeHne (GyHKOMH = (x + 4)2(x +3)—-6 Ha oTpe3ke
[_Sa -3 ) 5]

OTtBerT:

Yacts 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime 01aHK omeemoe
N 2. 3anuwiume cHauana HOMep BbINOJIHAEMO20 3A0AHUA, 4 3aAmem HNOJTHOE
0bocHosannoe pewenue u omeent.

. . 2X X
C1 | a) Pemmte ypaBuenue sinx + s1n25 = coszg.

0) Haiigure KOpHH 3TOTO ypaBHEHUS, TPUHAJICKAIIIE TIPOMEKYTKY [—271'; —%}

C2 | B mpaBuibHOM ueTslpéxyrosnbHoi nupamune SABCD touka S — BepmnHa. Touka
M — cepenuna pebpa SA, Touka K — cepenuna pedbpa SC. Haiiaute yrom mMexmay
mnockoctssmu BMK w ABC, eciiu AB = 10, SC = 8.

C3 lo 2x—5)+1o +1)<2,
Pemure cucreMy HEpPaBEHCTB: 8es)(2r—3) +logy, s+ 1)
25°-20"-2-16"<0.

C4 | PaccrostHust OT TOUKH M, pacronoXeHHOM BHYTpU HPSIMOTO YIJIa, 10 CTOPOH yrIJa
paBubl 4 u 3. Yepes Touky M mpoBeneHa mpsAMas, OTceKaromas OT yria
TPEyroJbHUK, IUIOLa b KoToporo paBHa 32. Haiinure AnuHy oTpe3ka 3Toi MpsIMOi,
3aKJIIOYEHHOTO BHYTPH yIJIa.
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Cs Hatinure Bce 3HaUeHMS da, TIpU KayKAO0OM U3 KOTOPBIX YPABHCHUC

1—2a\/1+)c2 +a(1 +x2)

<1+x2)—2\/1+x2

HMEET XOTs OBl OJITHO PCIICHHUEC.

=3

C6 | Mana mnocienoBaTelbHOCTh HATYPaJbHBIX YHUCET, NPUUYEM KaKIbIH ClleAyroluit
4YJIeH OTJINYAETCs OT Mpeablyero oo Ha 12, mbo B 8 pa3. CymMMa Bcex 4IICHOB
TOCIIEI0BATENILHOCTY paBHA 437.

a) Kakoe HanMeHBbIIIee YHCIIO YICHOB MOXKET OBITh B ATOU ITOCIICIOBATEIFHOCTH?

0) Kakoe HauOosiblliee KOJIMYECTBO WICHOB MOXKET OBITh B ATOW MOCJIEI0BATEIIb-
HOCTH?
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HNucTpykuusi no BHINOJHEHHIO pad0ThI

Ha BhinonHeHne AMarHoCTUYECKo# paboThl o Marematuke naércst 235munyt. Pabora
COCTOHMT M3 ABYX yacteil u copepxut 20 3ananuii.

Yacte 1 comepxut 14 3amanuit ¢ kparkum otBerom (B1-B14) 6azoBoro ypoBHs IO
Marepualy Kypca MarTeMaTHKH. 3aJaHus YacTh 1 CUMTAIOTCS BBHIOJIHEHHBIMH, €CIH
9K3aMEeHYeMBI JlaJl BEpHBI OTBET B BHUJE IEJOr0 YHCIa WIA KOHEYHOH JeCATUYHOM
JpooH.

Yacte 2 comepxut 6 Oomee cnoxubix 3amanuii (C1-C6) mo martepuany Kypca
MateMmaTHKU. [Ipu UX BBIMOJHEHUH HAIO 3AMKCATh MOJIHOE PEIICHHUE U OTBET.

CoBeTyeM JJIsi SKOHOMHH BpEeMEHH IIpOIycKaTh 3allaHhe, KOTOpoe He ynaéres
BBIIIOJTHUTH Cpa3y, U MEePeXOauTh K clienytonieMy. K BBIMOTHEHHIO POy IIEHHBIX 3aJaHuil
MOXKHO BEpHYThCS, eciii y Bac octanercst Bpemsi.

Kenaem ycnexa!

Buumanmue! Buneopasoop nannoii padorsl npoiaér Ha caiite
www.statgrad.cde.ru
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Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondicno 0vimb uenoe uucio uiu KoHeuHasn
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3anAMYI0 RUWUME 6 OMOENbHOU KI1eHouKe 6 COOMEEHCHIGUN C npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuil nucamo He HyMHcHO.

B1 | Ha aBrozanpaBke wimeHT oTaai kaccupy 1000 pyOrneid M mompocui 3ampaBHTh
MaluHy OeH3MHOM Ji0 moiHoro Oaka. llena Oensuna 32 py0. 90 kom 3a 1 nuTp.
Cnaun ximeHT noiay4ui 309 py0. 10 kor. CKOJIbKO JUTPOB OCH3MHA ObLIO 3aJUTO
B Oak?

OtBerT:

B2 | Ha muarpamme mokaszaHo KoiuuecTBO 3arnpocoB co cioBoMm CHET, cnenannbix Ha
MorCcKoBOM caiite Yandex.ru Bo Bce Mecsipl ¢ Mapra 2008 mo okTsi0ps 2009 roja.
ITo ropuzoHTanM yKa3bIBaIOTCS MECSIIBI, 10 BEPTUKAIN — KOJIMYECTBO 3aIIPOCOB 32
JaHHbIA Mecsn. OmnpenenuTe MO AuUarpaMMe pPasHOCTb MEXKAY HaWOOJIBIINM U
HAaUMEHBIIIUM MECSYHBIMU KoimdecTBaMu 3arpocoB co cioBom CHEI B ykazan-
HBIU TIEpUO/I.

OtBer:
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B3 | Haiimure miomans TpeyroibHHKa, H300paKEHHOTO HAa KJIeT4aToil Oymare
¢ pazmepoM kieTku 1 cm x I cM (cm. puc.). OTBeT faiiTe B KBaJpaTHBIX CAHTHU-
MeTpax.

OtBerT:

B4 | MeOenbHblid cajoH 3aKiII04aeT JOrOBOPBHI C HpOM3BOAMTENIMH Mebenu. B moro-
BOpax YKasbIBaeTCsi, KaKOM MPOLIEHT OT CyMMBbI, BEIPYYEHHON 3a Mpoaaxy Medes,
MOCTYTIAET B 10XO0J MEOEIBLHOTO CaloHa.

®dupma- IIpoueHT OT BHIPYYKH, n
o pUMedaHust
TMPOU3BOIUTENh | MOCTYNAIOIIUI B JIOX0/ CAJI0HA
Wz nenus nenon
0
«Aubha» 6 % 110 20 000 py6.
W3 nenust eHow cBEIIIE
(V)
«Auabpa» 2% 20 000 py6.
«beray» 3% Bce n3nenus
«OMHKpOH» 5% Bcee uzpenus

B mpefickypaHTe TIPUBEICHBI [ICHBI HA YeThIpe codbl. Onpenenure, Mpogaxa Kakou
codpl HambOoyiee BBITOJHA IS CallOHA. B OTBET 3amuiimTe, CKOJBKO pyOIei
MOCTYIIHT B JIOXOJI CAJIOHA OT MPOJAKH STOH CO(BI.

DupmMa-npou3BOAMTEIb HN3nenmne ena
«Aabpa» Coda «Bepa» 17 500 py6.
«Aabpa» Coda «Hagexnma» | 24 500 py0.

«beray Coda «JIro60Bb» 21 500 py6.
«OMHUKpPOH» Coda «CxpomuocTb» | 19 000 pyO®.

OTBer:
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B5 | B9 &6pa: =
Haiijire KopeHb ypaBHEHUA 4x+25 _ 7 B npsmoyrosipHOM napa{nenennne,z[e ABCD A;B|C;D; u3zBecTHBI pébpa: A4 =0,
13 AB =6, AD = 3+/13. Haiinure miomniane cedeHHs Napajuieseluie a MmI0CKOCTHIO
AMK, rne touku M u K pensar péopa BB;u CC| B orHOmeHuu | : 2, cuuras oT
Orser: npsimoit BC.
B6 | B tpeyrombruke ABC yron C pasen 90°, AC = 2, BC = 2~/3. Haiinute cosA.
Ortser:
OrtBer:

B7 | Haiigure 3HaYeHUE BRIPAKCHUS (\/5 — \/§ )(\/5 + \/§ ).

OtBerT:

B10 | B cnyuwaiiHoM 5KcnepuMeHTe OpocaroT JiBe UrpaibHble KocTU. Haiinure
BEPOSITHOCTH TOTO, UYTO B CyMME BBITIAJICT 8 WX 9 OYKOB.

OrBer: |

B8 | Ha pucynke wusoOpaxén rpaduk Qynkuum y=j'(x) — TPOU3BOIHON
¢yskuun  f(x), ompenenéHHoil Ha wuHTepBane (—5; 5). Haiigure TOuKy
MakcuMyma QyHKIUH [ (xX).

B11 | Bo ckoipko pa3 yBenuuuTcs OO0BEM KOHYCa, €CIHM pamuyC €ro OCHOBAHUS
YBEJIMYUTH B 4 paza, a BHICOTY OCTaBUTb MIPEKHEM?

TBET:
OtBerT: Otse
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B12 | Mssu Opocuiid 1oJ yriioM o K IUIOCKOM TOPU30HTANbHOW IOBEPXHOCTH 3EMIIH.

B13

B14

2vpsina

Bpems monéra msua (B cekyHzmax) ompeneinsercs no gopmyne ¢ = [Ipu

KaKOM 3HAUeHUH yTJia o (B Tpajgycax) BpeMs IMONETa COCTaBUT 3,8 CEKyHHBI, €CIIU
M5t OpOcaroT ¢ HadabHOM CKOpOCTBIO Vo = 19 M/c? Cuwmraiite, 9TO YyCKOpEHHE

cBoOOHOTO MajaeHust g = 10 m/c%.

OtBer:

Ot npucrann A kx mpucraHu B, paccrosHue mexay KoTopbiMu paBHO 280 KM,
OTIPABUIICS C TIOCTOSTHHOM CKOPOCTBIO TEPBBIM TEIUIOXOJ, a yepe3 6 JacoB Mmocie
9TOTO CJIEIOM 32 HUM, CO CKOPOCTBIO, Ha 6 KM/4 OOJBIICH, OTIIPABHIICS BTOPOH.
Haiimute cKOpOCTB IEpBOTO TEIIOX0/a, €CIIM B MyHKT B 00a Temmoxona npuOsum
OJTHOBpeMeHHO. OTBET JaiTe B KM/U.

OtBerT:

Haiigure namOosmbinee 3HaueHne QYHKIUHA ) = (X + 6)2(x -8)+9 Ha oTpeske
[-18; —1].

OtBer:

Yacts 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime 01aHK omeemoe
N 2. 3anuwiume cHauana HOMep BbINOJIHAEMO20 3A0AHUA, 4 3aAmem HNOJTHOE
0bocHosannoe pewenue u omeent.

Cl1 | a) Pemmte ypaBuenue /3 sin2x + 3cos2x = 0.

. 3
0) Haiinure KOpHU 3TOro ypaBHEHUS, IPUHAUIEKALINE TPOMEKYTKY [7”, 37r}

C2 | B npaBusnbHOil ueTbpéxyronpHoit nupamuae SABCD Touka S — BepiunHa. Touka

3]

M — cepenuna pebpa SA, Touka K — cepenuna pedbpa SC. Haiigure yrom mexmy
mnockoctsiMu BMK n ABC, eciiu AB = 8, SC = 10.
log, (4x—=35)+log, s(2x-1)<2,

Peminre cuctemy HepaBEeHCTB:
25°-5-10"-6-4"<0.

C4 | PaccrostHus OT TOUKM M, pacroyoKeHHOM BHYTpU MPSMOI0 YIJIa, 10 CTOPOH yrIJa

paBusl 3 m 6. UYepez Touky M TipoBeneHa TMpsiMas, OTCEKaromas OT yria
TpEYroJibHHUK, IJI0LIa/lb KOTOporo paBHa 48. Halinure nimuHy oTpe3ka 3Tol mpsMoii,
3aKJIFOUYEHHOTO BHYTPH yTJIa.
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Cs Haﬁ/:mTe BCE€ 3HAYCHUS d, IIPU KAXKAOM U3 KOTOPLIX YPABHCHUC
2 2
4 g2 4

=3
2
2=

HMMEET XOTs OBI OJTHO PEIIEHIE.

C6 | Hana mocnenoBaTeNbHOCTh HATYPaJbHBIX YHUCET, MPUYEM KaXKIBIH ClIeAYIONit
YlieH OTJInYaeTcsa OT npeaplnyero nubo Ha 10, mubo B 6 pa3. Cymma Bcex 4JIeHOB
MOCJIeIOBATEIHHOCTU paBHa 257.

a) Kakoe HanMeHbIIIee YHCIIO WIEHOB MOXKET OBITh B TOU HOCHCHOB&TCHBHOCTH?

0) Kakoe mamOombIice KOJWYCCTBO UJICHOB MOXKET OBITH B ATOW ITOCIICIOBATCIIh-
Hoctu?
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HNucTpykuusi no BHINOJHEHHIO pad0ThI

Ha BhinonHeHne AMarHoCTUYECKo# paboThl o Marematuke naércst 235munyt. Pabora
COCTOHMT M3 ABYX yacteil u copepxut 20 3ananuii.

Yacte 1 comepxut 14 3amanuit ¢ kparkum otBerom (B1-B14) 6azoBoro ypoBHs IO
Marepualy Kypca MarTeMaTHKH. 3aJaHus YacTh 1 CUMTAIOTCS BBHIOJIHEHHBIMH, €CIH
9K3aMEeHYeMBI JlaJl BEpHBI OTBET B BHUJE IEJOr0 YHCIa WIA KOHEYHOH JeCATUYHOM
JpooH.

Yacte 2 comepxut 6 Oomee cnoxubix 3amanuii (C1-C6) mo martepuany Kypca
MateMmaTHKU. [Ipu UX BBIMOJHEHUH HAIO 3AMKCATh MOJIHOE PEIICHHUE U OTBET.

CoBeTyeM JJIsi SKOHOMHH BpEeMEHH IIpOIycKaTh 3allaHhe, KOTOpoe He ynaéres
BBIIIOJTHUTH Cpa3y, U MEePeXOauTh K clienytonieMy. K BBIMOTHEHHIO POy IIEHHBIX 3aJaHuil
MOXKHO BEpHYThCS, eciii y Bac octanercst Bpemsi.

Kenaem ycnexa!

Buumanmue! Buneopasoop nannoii padorsl npoiaér Ha caiite
www.statgrad.cde.ru
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Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHas
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo yugpy, 3nax
MUHYC U 3aNAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEeHMCHIGUN ¢ npuee-
OéHHbIMU 6 O1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

B1 | B xnure Enenst Monoxoser «Ilomapok MoioasIM Xo3siikam» HMEETCs pelent

nmupora ¢ 4YepHociauBoM. s mupora Ha S5 4eJOBEK ClelyeT B3ATb ?Q)yHTa

yepHociuBa. CKOJBKO TIpaMMOB YEepHOCIWBA CJIEAyeT B3SATh JUId IUpOra,
paccYuTaHHOTO Ha JIeBATH yenoBek? CuunTaiite, uto 1 QpyHT paseH 0,4 k.

OtBer:

B2 | Ha gmarpamMme moka3aHO KOJMYeCTBO mocerureeil caiitta PUA Hosoctu BO Bce
qau ¢ 10 o 29 HosiOpst 2009 roga. [To ropu3oHTaNIN yKA3BIBAIOTCS JHA MECSIa, 10
BEPTHKAIIM — KOJIMYECTBO TMOCETUTENEH caiiTa 3a JaHHbIA JeHb. Onpeenure mno
JarpaMMe, Kakoro 4uciia KoiandecTBo nocerureneit caiitta PUA HoBoctu BnepBbie
MIPHUHSJIO HAUOOJIBIIIEE 32 pAaCCMATPUBACMBIH MTEPHOJ] 3HAUCHUE.

OtBer:
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B3 | Hajimure miomans TpeyroibHHKa, H300paKEHHOTO Ha KJIeT4aToill Oymare
¢ pazmepoM kieTku 1 cm x I cm (cm. puc.). OTBeT faiiTe B KBaJpaTHBIX CAHTHU-
MeTpax.

OtBerT:

B4 | B cpeanem rpaxxnanud A. B 1HeBHoe Bpems pacxoayeT 110 kBt 4 anexkTposnepruun
B Mecsll, a B HouHoe BpeMs— 160 kBtu snexrposnepruu. Panbme y A.
B KBapTUpE OBUT YCTAHOBIICH OJHOTApU(HBIN CYETUHMK, U BCIO AJIEKTPOIHEPTHIO OH
omnaunBan no tapudy 2,5 py6.3a 1 kBr-u. ['og Hazag A. ycTaHOBHII JIBYyX-
Tapu(HBIH CUETUNK, IPH STOM JHEBHOW PacXoJ SJIEKTPOIHEPTHH OIIAYHBACTCS MO
tapudy 2,5 py6.3al kBr'u, a HOYHOW pacxo] OIIaYMBacTCA IO Tapudy
0,8 py0.3a 1 xBr-u.
B Teuenne 12 mecsmneB pexxuM MOTPEOICHHUS U Tapu(BI OIUIATH HICKTPOIHEPTHU HE
MEHIHCh. Ha ckonpko Oomblne 3amiaTeia ObI A. 3a 9TOT NEPUOJ, CIU OBl He
rioMeHsu1 cuérank? OTBET naiTe B pyOItsix.

OrBert:

B5 N 4x + 25
Haiigure kopeHb ypaBHEHUs T =5.
OrtBert:

B6 | B tpeyromsunke ABC yron C pasen 90°, AC = 2, BC = 2+/3. Haiizure cosA.

OTBerT:

35
c0s°84° + cos>174°

E Haiigure 3HaueHne BeIpaxeHus

OtBer:
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B8 | Ha pucynke uzobpaxén rpadpuk (ynxmun y =f'(x) — npousBogHON (yHKIMH
f(x), onpemenénnoid Ha wunrepBaie (1; 10). Haiigure TOYKy MakcuMyMma

dynxumn f(x).

OtBer:

B9 | B npsimoyromnsHoMm napamnenermnene ABCD A B;CiD; u3BectHbl pébpa: A4 = 6,

AB =6, AD = 3+/13. HaiinuTe miomnans cedeHHs NapajuiesieluIe/a MI0CKOCThIO
AMK, rne touku M u K nensar péopa BB;u CC| B orHOmeHuu 1 : 2, cunras oT

npsimoit BC.

OtBer:

B10 | Ha yemnuonaTe mo mpbeDKKam B BOJAY BBICTYHAIOT 25 CIIOPTCMEHOB, CPeOu HHUX
3 npeiryHa u3 ['ommannuu u 7 npeiryHoB u3 bpasunuu. [lopsimok BeICTyIIEHUH
ompenenserca xepeObEBKoi. Halimure BeposSTHOCTH TOrO, 4TO CEAbMBIM OyaeT
BBICTYIATh NPBITYH U3 bpazminn.

OtBer:
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B11 | Bo ckoibpko pa3 yBenu4uTcs O0BEM KOHYCa, €CIM €ro paguyc OCHOBAHUS
YBEJIMYUTH B 2 paza, a BHICOTY OCTABHUTD MPEKHEH?

OTBerT:

B12 | Mstau Opocuiu 1O YIJIOM ¢ K TUIOCKOW TOPWU3OHTAIBHOM TOBEPXHOCTH 3EMIIH.
. 2vysina
Bpewmst monéra msva (B cekyHmax) ompezensercs no ¢dopmyne t = ———. [lpu

KaKoM 3HaueHUM yria o (B rpajxycax) BpeMs MOJIETa COCTaBUT 3,8 CEKYHAbI, €CIU
Msi4 OpOcaroT ¢ HAYaIbHOM CKOPOCTBIO Vo = 19 M/c? CumraiiTe, 4TO YCKOpEHHE

cBoboHOTO MageHust g = 10 M/c2.

OtBer:

B13 | bapxa B 1:00 Beimuta u3 nyHkra A B myHKT B, pacronoxxenHbii B 30 kM oT A.
[Ipo6siB B myHkTe B 2 waca, Gaprka OTHpaBmiIach HazaJ M BEPHYJIAaCh 0OpaTHO
B nyHKT A B 23:00 Toro sxe ausa. Ompenenute (B KM/4) COOCTBEHHYIO CKOPOCTb
0aprku, eCJId U3BECTHO, YTO CKOPOCTh TEUSHHS PEKU 2 KM/U.

OTBeT:

B14 | Haiiure nauGombiee snauenme (ynkumu y = (x+4)*(x+3)—6 Ha oTpeske
[-5: -3, 5]

OTBerT:
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Yacrp 2

na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime 61aHK 0mMeemos
Ne 2. 3anuwiume cHauana HOMEpP GbLINOIHAEMO20 3A0AHUA, 4 3Amem HNOJTHOE
000CcHOGaHHKOE peuleHue u Omeent.

. . 2X X
C1 | a) Pemmte ypaBuenue sinx + smzz = COSZE.

0) Haiigure KOpHM 3TOr0 ypaBHEHUS, MPUHAJIEKALIIE TPOMEKYTKY |:—27Z'; —%J

C2 | B mpaBunbHOM ueTslpéxyrosnbHoi nupamune SABCD touka S — BepmnHa. Touka
M — cepenuna pebpa SA4, Touka K — cepenuna pedbpa SC. Haiigure yrom Mexmay
mwiockoctssMu BMK n ABC, ecniu AB = 10, SC = 8.

C3 lo 2x—5)+1o +1)<2,
Pemute cucteMy HEpaBEHCTB: 8ep (2= 3) Flogy, s(x+1)
25°-20"-2-16"<0.

C4 | PaccrostHust OT TOUKM M, pacronoKeHHOM BHYTpU MPSIMOTO YIJIa, 10 CTOPOH yria
paBubl 4 u 3. Yepes Touky M mpoBeneHa mpsAMas, OTceKaromas OT yria
TPEYTOJIBHHUK, IJIOMIalb KOTOporo paBHa 32. Halinnre nmuHy oTpe3ka 3TOH mpsMOi,
3aKJIIOYEHHOTO BHYTPH yIJa.

C5 | Haiinure Bce 3HaueHUs a, IPU KaKIOM U3 KOTOPBIX YPAaBHEHHE

1-2av1 +x2 +a(1 +x2)

(l+x2)—2\/l+x2

AMEET XOTs ObI OJTHO pEIIEHUE.

=3

C6 | Jama mocnemoBaTenbHOCTh HATYPaTbHBIX YHCEN, MPUYEM KAXKIBIA CIICTYFOIIHI
YJIeH OTIIMYAeTCs OT ImpeAbLIymero mbo Ha 12, mubo B 8 pa3. CyMma Bcex 4ICHOB
MocyeI0BaTeIbHOCTH paBHA 437.

a) Kakoe HanMeHbIIIee Y1CII0 YWICHOB MOXKET OBITh B ATOH MOCIE0BATEILHOCTH?

0) Kakoe Hauboublliee KOJIMYECTBO WIEHOB MOXKET OBITh B ATOW TOCJEIOBATEIb-
HOCTH?
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