KoHTpo1bHO H3MepuTeIbHbIE MATEPHAJbI 110 MaTeMaTHKe (MpoguIIb)
Bapuanr
1 yacTh

Omeemom kK 3ad0anusm 1-11 sensgemca yenoe uncio WIN KOHEUHAR
OecCAMUYHAA OPobb. JaNUILNME YNCTO 6 NOJTE OMEEMA § MEKCME palombi,
zamem nepenecume eco 6 BJIAHK OTBETOB Ne 1 cnpasa om HoMepa
COOMEEMCMEYION{Ec0 3A0AHNA, HAUNHAR ¢ nepeon Kiemouku. Kaxcdyio
HH@PY, 3HAK «MHHYCH N 3QNAMYI NUIINME 6 OMOEeNbHON KIEMOUKe &
COOMEEMCMEUN ¢ NPUGCOEHHBIMN 6 OaanHke obpazyamu. Eounuuwm
H3IMEPEH NI NHCAMD HE HYHCHO.
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1 HafiauTe KOpeHEs YpPaBHEHHSA 3x _ 1
2 B xnacce 20 ceMHEIACCHHKOE, CpeldH HHX OBa OmHEzHena — Hean u Hrops. Kiacc
CITYIAHHEIM 00pa30M JENAT Ha ABE I'PYINEL, 1o 13 gemoeek B KaxgoH. Haagure
BePOATHOCTE TOro, 9To HBaH H Hrops OKa#VTCH B PA3HBIX IPYIIAX.
3 B tpeyromsruke ABC AB = BC. AC = 14, Bricota CH paBHa 7. Hafigure CHHYC
yria ACB.
4 HaHnHTe 3HaAYeHHE BEIPAECHHA
i1 7
0,758 -4%-12%8, A €
5 B xyoe ABCDA,B,C;D, HalituTe yTroa MeXxEIV mpaMeiMH A;D u ByD,. Oteer
IalTe B rpagycax.
6 Ha pucyEEe Hz00pamés rpadur v = f'(x) — npomseoguod ¢yverumn f(x). Ha

OCH abOCOHCC OTMENMeHBl MecTh TOUEeK. Xy, Xa. X3. Xa, Xz, Xg. CKOTBKO H3 3THX
TOUEK JIEAHT HA MPOMEAVTEAX Bo3pacTaHud GvHEIHE [(x)7
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33aBHCHMOCTE TEMIEpPaTyYpH (B rpagycax KemseEHHA) 0T BpeMeHH A
HaIpeBaTeJIbHOIO  3JeMeHTa HEKOToporo mpHbopa OBIA  HOIyIEHA
JKCHepHMEHTANRHO. Ha HecoegyeMoM HHTepBalle TEMIEpaTypa BREITHCIAETCH IO
dopuyne T(t) = Ty + bt + at®. rae t — spema B MuEyTax. Ty = 1300 K.

14
= K/mun®. b=98 K/mMun. HipecTHO, H9IO IPH TEMIEpAType

Harpepatend ceeime 1720 K npHOOp MOMET HCIOPTHIBCA, IO3TOMY €0 HYAHO
OTEMIOUETE. ONpegennTe, depes KaKoe HAHOOIEIIEE BpeMA OciIe Ha9ala padoThl
HYAHO OTKIIOYHTE OpHOOp. OTEBET BRIPAaIHTE B MEHYTAX.

Paccrogane Mexay ropogaMH A H B paeso 630 k. H3 ropoma A B ropen B
BEI€XA]l NEPEEIH ABTOMOOHIE, a Jepe3 TPH 9Yaca [OCIe 3TOr0 HABCTPETY eMy H3
ropona B riexan co ckopocTeie 70 KM/ BTopo# aeToMo0HNE. HalimHTe CROPOCTD
OepBOTD ABTOMODHIA, €CTH ABETOMOOHTH BCTPETHINHCEH HA paccToAHHHE 350 KM oT

ropoga A. OTeeT JaiiTe B KM/,



0 Ha pucyHKe H300paxéH rpaduk pyexunn f(x) = kx + b. Hafigure f(—5).

10 | B ropome 48% E3pocioro HaceneHHS — MYAYHHEl. [IeHCHOHEDE COCTABIIAIOT

12.6% B3pocaoro HacelleHHA, IPHYIEM J0NH IeHCHOHEPOB CPelH HeHITHH PaBHA
15%. 14 cooHOMOTHYeCKOI0 ONpOoca BEIOPAH COYYaHHEIM 00pazoM MYAHYHHA,
MPOAHBAIOIIHE B 3TOM ropoge. HalnuTe BepoSTHOCTE COOBITHA «BEIOPaHHEIH
MyAIHHA ABIAETCH IeHCHOHEDOMY.

T
11 | Haftnere nanSomemee snagenne pymxmm ¥ = 33X — 30sinx + 29 na oTpeske [_ 77 D]-

Yacrtb 2

na 2anucu pewieHni u omeemoe Ha 3adanuus 12-18 ucneavzyiime B’TAHK
OTBETOB e ). 3anuuiume cCHaUA1a HOMEP 6bIN0THAeMoz0 2adanna (12,13
N om. 0.), @ 3ameM NoJdHOoEe 00OCHOGAHHOE PelieHNe N omeem. Omeembl
3ANNCHIEATIME YEMKO 1 pazfopuleo.
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©) HafiauTe BCe KOPHH 3TOr0 YPaBHEHHA, IPHHAIEKALTHE OTPE3KY 2’

13 Ha péopax DD; v BB, xyoa ABCDA,B,C;D, c pedopom 12 oTMedeHE TOYEKH P H

@ cootBeTcTBeHHO, npHuéM DP = 10.a B;@Q = 4. Ilnockocts 4 P nepecekaer
peopo CC; B Toure M.

a) JokaxuTe, 9T0 Touka M gBnfeTcd cepeauHod pedpa CCy.

©) HafimuTe paccTogHHEe 0T TOUKH £y J0 IWIockocTH A, PQ.

(22 +6x) +2(x+3)°-21 0.

33 2
14 | Pemmure mepaeeHCTEO 3x — % - (x—2)

15 | B nrome 2016 roga niaHHpyeTCa BIATE KPEIHT B OAHKE Ha TPH I0Ja B pa3Mepe S

MIH pyOmeH, rae 5 — meioe IHCI0. Y CIIOBHA €70 BO3BPATA TAKORBEL:

— Ka#OHH AHBaps IOOT VEEIHYHEAeTCH HAa 25% @0 CpaBHEHHI C KOHIOM
OpeaEIAVINErO TONa;

— ¢ (eBpand Mo HIOHL KAEJ0TO ToJa HEOOXOJHMO BEIIUIATHTE OJHHM IIIATEEOM
9acTk JOITA;

— B HHJIE KaI0T0 Iofa JOT JO/LHEH COCTAB/IATE 9acTh KPeJHTA B COOTBETCTEHH
CO clegyIOMmeH TAa0mHIeH.

Iviecanm H roxg Hioas 2016 Hroms 2017 Hioas 2018 Hroms 2019

Homr (B MmH | § 0,75 0,45 0
pyomned)

Haiigure HauMeHBIISE 3IHAYEHHE S5, IIPH KOTOPOM Ka®Jad H3I BRIIAT OVIeT
Donsmme 5 MIH pyOIeH.

16 B ocTpoyronsHOM TpeyromeHHEe ABC npoeemn eeicoTy BH. H3 Ttouxm H Ha

cTopoHEl AB H BC onycTHaH neprneEaHEyaapsl HK B HM cOOTBEeTCTEEHHO.

a) JoxaxuTe, 9T0 TpeyronsHHE M BK momoGen TpeyromseEEY ABC.

©) HajfigeTe OTHOMIEHHE IUIOMATH TpeyrodpHHEa MBK K mmomags
geTRIpEXYTomeHEKa AKMC, ecin BH = 3. a paguyc OKpPYEHOCTH, ONNHCAHHOH
OKomo TpeyroasHHEA ABC, pagen 4.

17 | HafiguTe Bee 3HAYEHHA a. IPH KAKIOM H2 KOTOPEIX VPaBHEHHE

3 3

¥2—a?= 322 - Ba+1)x+a maeer POBHO OJHH KOpeHB Ha oTpeske [0; 1].
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B smmEe mexar 05 oBOmEH, Macca KaEJOT0 H3 KOTOPEIX BEIPAKAETCH IIEIBIM
YHCIOM IpaMMOE. B AITHKE ecTh XOTA OBl ABa OBOINA PAITHYHOH MAacchl, a
cpegHAf Macca Bcex oBommeH paeHa 1000 r. Cpegnas macca OBOINEH, Macca
Ka#Joro H3: KoTopelx MeHesme 1000 r, pasma 982 r. CpenHas Macca OBONIEH,
Macca KadkIoro H3 KoTopelx donsme 1000 r. paeHa 1024 1.

a) Morno nH B SIIHEE OKAa3aThCA NOPOBHY OBOmeH Maccoll mempme 1000 r m
oBomeH Maccol doxeme 1000 r?

6) Morno TH B SIDHEE OKA3aThCA POBHO 13 OBOINeH. Macca KadkIOro H3 KOTOPRIX
paera 1000 r?

B) Kakyio HAHMEHBIIVIO MACCY MOKET HMETE OBOIN B 3TOM HIMHEE?
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