MATEMATHUKA, 11 knacc. [IpodunbHblil ypoBeHb

Penernunonnsnii dx3amed no MATEMATHUKE
IIpoduiabHbIH yPOBEHb
NHCcTpyKIUSA 110 BHINOJHEHHIO PA00THI

DK3aMeHaIMoHHas paboTa COCTOUT M3 JIBYX YacTel, BKIIOYAIONIUX B
cebss 21 3amanme. Yactp | comepxxur 9 3amaHuii 6a30BOTO ypOBHS
CJIOXKHOCTHM C KpaTKuMm OTBeToM. YacTe 2 coIepxkuT S5 3agaHui
MOBBIIIEHHOTO YPOBHSI CIIOXHOCTH C KpaTKUM OTBETOM M 7 3aJaHuil
MOBBILIEHHOT'O U BEICOKOTO YPOBHEH CI0XKHOCTHU C pa3BEPHYTHIM OTBETOM.

Ha BhimonHeHue -SK3aMEHAIMOHHOM pPAa0OTBI MO MAaTeMaTHKE
otBoauTCs 3 yaca 55 MuHyT (235 MUHYT).

OtBethl K 3aaHusM 1—14 3anmuchIBalOTCS MO MPUBEIEHHOMY HUKE
o0pa3ily B BHJIE LIEJIOr0 YKcia WIK KOHEYHOH JecATUYHOU Apodu. Yucna
3aIHIIUTE B MOJS OTBETOB B TEKCTE pa0OTHI, a 3aTE€M MEPEHECHTE B OJIAHK
oTBeTOB Ne 1.

Orser: _-0.8 10 _O ’ 8

[Ipn BbmonHeHuun 3amanuii 15-21 TpeOyercs 3amucaTh MOJHOE
peleHre U OTBET B Oy1aHKe OTBETOB Ne 2.

Bce Omanku EI'D 3amonHsAOTCS SpKUMU YEPHBIMH YEpHUIIAMH.
JlonyckaeTcs ncnoib30BaHueE IresieBOM, KaWUISIPHOM WK IIEPBEBOM PYUEK.

HpI/I BBITTIOJTHCHHUHN 3aI[aHI/II\/JI MOKHO II0JIb30BaThCA YCPHOBUKOM.
3ammcu B YCPHOBHUKE HC YUUTBIBAIOTCS IIPU OLCHUBAHUU pa6OTH.

bamnel, mnonyueHHele Bamu  3a  BBINOJHEHHbBIE — 3a/laHWl,
cymmupytotcs. [loctapaiiTech BBIOJHUTH KaK MOXXHO OOJIBINIE 3aJlaHUN U
HaOpaTh HanOOJIbIIIEe KOMTUYECTBO OATIIOB.

Kenaem ycnexa!

(2015 ~1/4)

Omeemom K 3a0anuam 1-14 aenaemcsa yenoe wuUCio0 unu KOHEUHAA OeCAMUYHASA
0po0b. 3anuwiume 4ucio 6 nojle omeema 6 meKcme padomol, 3amem nepeHecume
e20 6 BJIAHK OTBETOB N 1 cnpasa om nomepa coomeemcmeyouezo 3a0anus,
Hauunas c nepeoil kiemouxu. Kascoyio yugpy, 3nax «munycy u sanamyr nuwiume
6 OMOENbHOIL KIeMOUKe 8 COOMEENCMEUN ¢ NPUGCOCHHBIMU 8 O1aHKe 00pa3uamu.
Eounuuwt usmepeHui nucamo He Hy}CHO.

Yacte 1

1 xuoBarT-yac 3neKTpodHepruu crout 1 py6. 80 korm. 1 HOSOps
CUYETYMK AJIEKTPOIHEPruur MoKa3biBai 12625 kunoBaTT-4acos, a 1
nekalpst atoro ke roga — 12802 kuioBarT-uyacoB. CKOJBKO
pyOseli  HYXHO  3alUlaTUTh  XO3SMHY  KBapTUpPBl  3a
3JIEKTPOIHEPTHUIO 32 HOSOPH?

OrtBerT:

Ha pucyHnke >kMpHBIMHU TOYKAMU [TOKA3aHO CYTOYHOE KOJTMYECTBO
ocaakoB, Bbimamux B Tomcke ¢ 8 mo 25 suBaps 2005 roxa. I1o
TOPU30HTANM YKa3bIBAIOTCS YMCIA MeECsla, MO BEPTUKATU —
KOJIMYECTBO OCAJIKOB, BBINIABIINX B COOTBETCTBYIOIIWH JICHB, B
MUITAMETpax. JJis HariasAHOCTH KUPHbIE TOYKU HA PUCYHKE
coenuHeHbI TuHUeH. OTpeeuTe M0 PUCYHKY Pa3HOCTh MEXITY
HanOOIBIINM U HAUMEHBIINM KOJIMYECTBOM OCAAKOB, BLIITABIINX
B niepuoy ¢ 14 o 18 sHBaps.

CORPNNWWARANUNDON
ouLoUlouloUlourowowo
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OT1BeT:
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MATEMATHUKA, 11 knacc. [IpodunbHblil ypoBeHb (2015 -2/4)

B TPEX CalloHax COTOBOH CBfI3H ONMH M TOT JKe Teneon E Haf 1T KopeHs ypaBHeRTS (1)3 x 60
npoaacTcsa B KPECAUT HA PA3HBIX YCIIOBUSAX. YcnoBusa JaHbI B 4
Tabuie.
Canon Iena IIepBoHayanbHbII Cpok Cymma Otser:
Teneona B3HOC KPEUTa | EKEMECSTIHOTO
(B IIpoLeHTax oT (mec.) miaTexa Xopaa AB nenut oKpyKHOCTb Ha JBE B
y _— HelH;’I) = - JIyTH, TPaJyCHbIE BEITUYMHBI KOTOPBIX C
TICHJIOH .
Jenira_| 24000 30 O Srson s ara xopsa w5 tomn C.
Owmukpon | 24400 20 6 3420 ’

NIpUHAJUICKAIEH  MEHbUIEHM  ayre

OHpGI[CJII/ITC, B KaKOM M3 CaJIOHOB ITOKYIIKa OGOI/II[CTCSI AOPOKE OKDPYXKHOCTH. OTBer naiite B

BCCTIO (C y‘IéTOM HCpCHHaTLI) U B OTBCT HAIIMIIUTC OJ3TY

rpaaycax.

HanOOJIBIIIYIO CYMMY B pyOJIsX.

Ortger:
Ortger:
Ha pucynke n3o0paxén rpauk mpou3BOIHOW (QYHKIHH Y =

Haiijure amuny cpentei JTHHAN , f(x), onpemenennoii nHa wunrepsane (-1; 11). Haiigure

Tpanelyy, H300pakEHHOl  Ha KOJIMYECTBO TOYEK, B KOTOPBIX KacaTebHast K rpapuKy GyHKIHH

KIeTHaTol Oymare ¢ pasmepom y = f(x) napannensHa npamoit y = —2x — 20 uiIn COBIAmaer ¢

kiaetku 1 cm X 1 cM (cMm. puc). Heil

OtBer naiiTe B CaHTUMETpaXx. vA

y=Ff'(x)
Tem
OrtBerT: ) ] [

- 11 X
Anexcanzp ABaKIbl OpocaeT urpajabHblii Kyouk. B cymme y
Hero BbInano 9 oukoB. Haiinure BEpOATHOCTH TOTO, YTO IIPU

MEepBOM OPOCKE BBITIATIO 5 OYKOB.

OtBerT: . OtBeT:
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o 3 .
III B mmnmaapudeckuit cocyn Hammmm 2100 cm - Ky6 Brucan B map paamyca V3. Haiimure

BOJEI. YPOBGHB BOABI IMPU 3TOM JOCTUTACT IUIoIaahb MOBEPXHOCTH Ky6a Q/|
BbICOTBI 20 cM. B KHIKOCTh MOJHOCTBHIO
norpy3wnu gerans. I[lpy 3TOM  ypOBEHb
YKUJIKOCTH B COCYJie TOAHSICA HA 5 cM. Uemy \ /
paBen o6beM neramu? OTBET BHIpasuTe B cM>. Ortger: . Q /
Otser:

He 3a0y0vme nepenecmu 6ce omeemol 6 d1ank omeemog Ne 1. JIBe KOHBEHEpHBIE JIMHUU 1O YIAKOBKE TOTOBOM MPOIYKIIMH 3a

gac COBMECTHOW paboTel ymakoBbiBatoT 6000  emuHUIL
npoaykuuu. [lepBoit u3 aTux nunuit Asig ynakosku 6000 equHu
MPOJIYKIIMU TpeOyeTcsi BpeMEHH Ha 4yac 0oJibllle, 4eM TpedyeTcs
BTOpOU JInHuM A1 yrnakoBku 8000 exunaui npoaykuuu. CKOJIbKO
€IMHHMII TPOTYKIINH YIIAKOBBIBACT 32 Yac BTOPAST TUHUS ?

Yacrsb 2

24(sin217°—cos217")
cos34° )

Haiinnure 3Ha4eHne BoIpaXeHUs

OrtBerT:

Ortser:

HaiinnTe Touky MakcumMyma (pyHKLIUH

-11 Jlnst o6orpeBa MmoMelieHus, TeMiepaTrypa B KOTOPOM paBHA
b paiyp pow D y = (3x% — 33x + 33) - e7%,

T, = 15°C, yepe3 paavaTop OTOIUIEHHUS MPOIYCKAIOT TOPSIUYIO
Bony Ttemmneparypor T, = 90°C. Pacxon mnpoxonsamen uepes

TpyOy Bogsl m = 0,3 kr/c. Orser:
[Ipoxons mo Tpybe paccTosHHe X (M), BOJA OXJIaXKAaeTcsd 0
temmeparypsl T (°C), mpuuem x = a- o og, B (M)
patyp > TP B 14 52 T-Ty ! He 3a0y0bvme nepenecmu ece omeemul 8 dO1anx omeemos Ne 1.
B
rie ¢ = 4200 Klrlmc — TEMIOEeMKOCTh BOABL, a Yy = 28 M-°Tc -

kod(urment rermmoodMeHa, a @ = 1,6 — nocrosinHas. J{o kakoit
TEeMIIEpaTyphl OXJIAAUTCS BOAA, €Ciu AiauHa Tpyos! 144 m? OTBeT
BbIpa3uTe B rpagycax Llenbcus.

OTtBeT:
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MATEMATHUKA, 11 knacc. [IpodunbHblil ypoBeHb

Ana 3anucu pewenuii u omeemoe na 3adanua 15-21 ucnonvzyime B/IAHK
OTBETOB N 2. 3anuwiume cuauana nomep evtnonusemozo 3adanus (15, 16 u m.
0.), a 3amem noamnoe 000cHosannoe pewienue u omeem. Omeemsl 3anucvléaiime
uémko u pazoopuuso.

a) Pemute ypaBHeHue cos(BTn —x) =+/2-sin g

0) Hailigute Bce KOpHM 3TOr0 YpaBHEHHUs, NpPHUHAJUIEKAIINE

MIPOMEKYTKY [37‘[; 1;—”]

B npaswmiieHoii mectuyronsHoi npusme ABCDEFA1B1C1D:1E1F:
BCce peOpa paBHBbI 2.

a) [Toctpoiite ceuenue, mpoxopsiiee yepe3 BepiinHsl A, D u Ci.
0) Berunciure momnaas ceueHus, IPOXOIAIICTO Yepe3 BEPIIHHEI
A, DuCi.

24x+56
Pemute HepaBeHCTBO 108 5541 (3x + 7) - log1+32_xm < -2

B tpeyronenuke ABC m3BectHo, uto £BAC = 60°, £ZABC =
45°. TIponomkenus Beicor AABC mepecekaroT ormMcaHHy OKOJIO
HEro OKpy>KHOCTb B Toukax M, N, P.

a) Jlokaxure, uto AMNP — npsIMOYTOJIbHBIH.

0) Haitnure mmomans AMNP, eciiu BC=12.

31 nexabps 2013 rona Cepreii B3st1 B 6anke 9 930 000 py6uieit B
kpequt mon  10% rTomoBeix. (Cxema BBIIUIATHI  KpEIUTa
cienytomas: 31 nexabps KaXAOro Cieayrouero rojga OaHK
HAuMCISeT MPOLEHTHl HAa OCTaBIIYIOCS CyMMY JoJra (TO €cTb
yBenuuuBaeT foar Ha 10%), 3arem Cepreil nepeBoauT B OaHK
ONpEeACNEHHYI0O CYMMY €XEroJHOro riarexa. Kakod noimkHa
OBITH CyMMa €XEroJHOro IulaTexxa, 4roobl Cepreil BhIILIATHII
JIOJIT TPEMsI paBHBIMH €KErOJJHbIMU IIaTeXamMu?

(2015 —4/4)

Haiiute BCe MOJNOKUTENbHBIE 3HAYEHHS @, MPH KakIOM U3
KOTOPBIX CHCTEMA
{(|X| -5+ —4)?=9,
(x +2)* + y? = a?
HMeET eIMHCTBEHHOE PElIeHHE.

Ha nocke mammcano Ooisee 40, Ho MeHee 48 MLEeNBIX YHCEN.
Cpennee apudmeTHdeckoe STHX YHCEN pPaBHO —3, CpeaHee
apu(METHYECKOe BCEX MOJOXKHUTEIbHBIX W3 HHUX paBHO 4, a
cpeaHee apuMeTHIeCKOe BCEX OTPUIATEIIBHBIX U3 HUX PABHO —
8.

a) CKOJIbKO YKCeN HallMCcaHo Ha JocKe?
0)Kakux wuyumcen HamucaHo OoOJbIIE:
OTPHIIATEIIbHBIX?

B) Kakoe HauOosbliee KOJIMYECTBO TMOJOKUTEIBHBIX YHCET
MOXET OBITh Cpeiy HUX?

ITIOJIOKHUTCIIbHBIX WA

© MunucTepcTBO 00pa3oBaHus M HayKu MypMaHCKoit obsactu



