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BBEAEHUE

Hacrosmiee mocodue mpegHasHAYEHO AJIS IOATOTOB-
ku K EI'D mo matemaruke Ha npoduabHoM ypoBHe. Ilpu
COCTaBJIEHUU 3aJaHUI aBTOPbI YUUTHIBAJIN OCOOEHHOCTHU
JeMOHCTPAI[MOHHOI0 BapruaHTa SK3aMeHAaI[MOHHON pabo-
Tl Mo MaTemMaTuke 2017 roga (Tpod@UILHBIN YPOBEHB),
TeHIeHIIUU coBepIineHcTBoBaHua EI'9 2002-2016 rr.,
a TaK)Ke ONBIT TPAAUIIMOHHBIX SK3aMEHOB Ha aTTECTAT
3P€JIOCT M BCTYIIUMTEJIBHBIX 9K3aMEHOB B BYS3HBI.

BapuauT sK3aMeHAITMOHHON PadOTHI COCTOUT M3 IBYX
yacTel u comep:xuT 19 3amammii mo BceM KypcaMm MarTe-
MaTuUKHU cpeqHed IIKoJbl. YacTh 1 comep:kuT 8 3amammii
C KPaTKUM YHCJOBBIM OTBETOM. JTU 3aJaHus IPOBEPs-
10T 0a30Bble BBLIUMCJIHTEJNbHBIE M JIOTHUYECKHE YMEHUS
¥ HAaBBIKM, YMEHHNE aHAJIM3UPOBATh MH(POPMAIIHIO, IIPe-
CTaBJICHHYIO Ha rpadpuiKax u B TabJamuIlaxX, MCIOJbL30BATD
IIPOCTEHINNe BEPOATHOCTHLIE I CTATUCTUUYECKHE MOJIEJIH,
OPHEHTHUPOBATHCSA B IIPOCTEHINNX I'eOMETPHUUYECKUX KOH-
CTPYKIUAX. 3agaHue yacTu 1 cumTaeTcs BBIIOJHEHHBIM
BEPHO, €CJU 3YK3aMeHyeMbIll [naJl IIPaBUJILHBIN OTBET
B BHUe IeJIOTO0 YMCJa MJIM KOHEUHOUN HeCcATUYHOUN IPOo-
6u. Kakgoe BepHO BBINIOJIHEHHOE 3ajaHue yacTu 1 ole-
HuBaerca 1 Oamaom. Yacte 2 comep:xkutr 11 samammii.
Ilocnenume Tpu s3agaHWA YacTU 2 IpPedHA3HAUEHBI IJIs
KOHKYPCHOTO 0TOOpPa B BY3ELI C IMOBLIIIIEHHBIMI TpPeboBa-
HUAMHA K MaTeMAaTHUYEeCKOIl IIOATOTOBKE a0OHUTYypPHEHTOB.
3aganua 9-12 — 9T0 3aJaHuA C KPAaTKHUM UYHCJIOBBIM
orBeToM. Kak m B mepBO#l 4YacTu, TaKoe 3aJaHUE CUU-
TaeTCsA BBINOJHEHHBIM BEPHO, €CJIM SK3aMeHYeMbIH maJI
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HpaBUILHLIII OTBET B BHAE IIEJOr0 YHCIa HNIN KOHEeY-
HOM gmecATHUHOM Apodu. IIpaBuibHOe pellleHMre KayKmo-
ro u3 3azaHuii 9—12 omenusaerca 1 OamiomM. 3agaHusd
13-19 — »T0 3amaHMA C PaA3BEPHYTHIM OTBETOM. OTHU
3aaHNs CUUTAIOTCA PEIIEHHBIMU, €CJU IIpuBejJeHa pas-
BEpPHYTasdA 3alllCh PeIleHusI ¢ 000CHOBAHUEM BBITIOJHEH-
HBIX AeUCTBUU M IOJydYeH IpaBUAbHBIN oTBeT. lloaHoe
IpaBUJbHOE peIleHne KasKaoro u3 3amgaHuii 13—15 ore-
HUBaeTca 2 OajjaMu, Kakgoro m3 3agauuii 16 m 17 —
3 Oannmamu, kaskmoro m3 3agamuin 18 m 19 — 4 o6ax-
JaMHu.

B mgamHOM mocobum 3amaHKs IEePBOTO0 BapHaHTA 9K-
3aMeHAIMOHHON PaboThl CHAOKEHBI MOAPOOHBIMU perlie-
HUAMU.



MHCTPYKLINA
MO BbIMOJIHEHUIO PABOTbDI

Ha sBnimosHeHMe SK3aMeHAI[MOHHON padoOThI II0 Ma-
TeMaTHuKe OTBoOAuTCA 3 daca 55 mumuyT (235 MHUHYT).

OrBeTsl K 3amanusaM 1—12 samucbIiBailoTCs B BUIE
IIeJIOTO YMCJIa MJIM KOHEeUHOH JecaTmUHou apodu. Hmcia
3aIHUIINATE B II0JA OTBETOB B TEKCTe PabOTHI, a 3aTeM
mepeHecuTe B OJaHK oTBeTOB N 1.

IIpu BuImonmHenuu 3amanuit 13—19 Tpebyercsa samm-
caTh IIOJIHOE PeIlleHre M OTBeT B OJaHKe oTBeTOB Ne 2.

Bce 6mamxu EI'Q zamonHAOTCA APKUMU YEPHBIMU
yepHMJIaMu. J[omycKaeTcsa HMCIIOJIb30BaHUe IeJjIeBOi, Ka-
OUJIJAAPHON WMJIN II€PheBOM PYyUeK.

IIpu BBIDOMHEHUM 3aaHUN MOXKHO IIOJIL3OBATHCSH
YePHOBUKOM. 3aluCH B YEePHOBUKE HE YUYHUTBLIBAIOTCS
IpU OIleHMBAHUU PaOOTHI.

Banawl, monyuenuble Bamu 3a BBIIOJHEHHBIE 3a-
Iauuns, cymMMmupyiorca. IlocrapafiTech BBIIIOJHHUTH KakK
MOKHO OoJibllle 3aJaHuil M HabpaThb HaumboJbIllee KO-
JIMYECTBO 0OaJLIOB.

MHenaem ycnexa!



BAPUAHT 1

OTtBeTOM K 3apaHusiM 1-12 sABRASETCA UEN0e 4ucao wim
KOHEeYHas aecsATnyHas apobb. 3anuwimMTe Yicno B noJse oT-
BeTa B TekcTe paboTbl, 3ateM nepeHecute ero B BJIAHK
OTBETOB N¢ 1 cnpaBa OT HOMepa COOTBETCTBYIOLLENO
3a0aHV4, Ha4YMHaa C NepBOW KneToudkn. Kaxayio uuobpy,
3HaK «MMHYC» WU 3anATyl0 NUWKUTE B OTOEJ/IbHOM KJIETOYKE
B COOTBETCTBMM C MNpuBeAEHHbIMM B GnaHke obpasuamu.
EauHuupl namepeHnii nucatb HEe HYXHO.

Yactb 1

CeMBﬂ MOCKBHUYEN B BBIXOAHLIE AHU PEIINja II0-
ceTuTh goM-my3seii Ilerpa Mapmua YailikoBCKOTO
B Kauny. B Tabiuile mpeacrasieHa mHMOPMAIHA
0 moe3nke Ha aBTomobuie m3 MockBbl B KiuH,
KOTOPYIO Jajl 3JeKTPOHHBIN HABUTATOD.

Hacenéunnsrit Paccrosnue Bpemst B myTH
IIYHKT oT MocCKBBI
Mocksa 0 KM 0.00
3esieHOTPAS 42 KM 0.36
YaursukoBo 45 KM 0.39
Ecunoso 54 KM 0.47
ITemrxn 57 KM 0.50
COJTHEUHOTOPCK 68 KM 0.58
CMupHOBKA 71 x™m 1.00
Knunu 88 k™ 1.18




BAPMAHT 1

Hom-myserr oTKpPbIT AJisg mocemieHma ¢ 10.00 mo
18.00. 3a xaxoe BpeMs JO OTKPBITUSA My3es CeMbsl
npueger B Kawma, BblexaB u3 MOCKBBI B 7 4acoB
20 muuyT? 3anumiuTe OTBET B MUHYTAX.

OTrBerT:

IZIHa CKPHUHIIIOTe MHTEPAKTHUBHON AUArpaMMbI IIPH-
BeleHbl gamHble PemepasbHOl CIYy:KOBI rocymap-
CTBEHHOM CTATHUCTUKMN O UMNCJIEHHOCTH M COCTaBe
HaceseHusa Poccuu. Croabko uemoBexk 1989 roza
poxxmeHusa nposkusasio B Poccum B 2014 roxy?

YuciieHHOCTE ¥ COCTAB Hacenenus Poccun
1o noJay ¥ Bospacry Ha 2014 rog
My:xanHEI Bospacr, ger HHeHIUHED
100

Boapacr 25 mer, Boapacr 25 et
ypcaesEoCTh 1241,955 UMCIEHHOCTE 1 208 394

1140 1120 840 560 280 O 0 280 560 840 11201140
YucaeHHOCTE HACEJIEHUA COOTBETCTBYIOIEro BO3PACTA, ThIC. Yel.

OrBerT: .

Haﬁ/:m're IJIOIAAb (UTYpPhI, M300pakKEHHOIN Ha
KJeTuaToii 6ymare. Bce BepHInHBI (PUTYPHI PACIIO-
JIOJKEHBI TOUHO B y3JIaX CeTKu. Pasmep KJIETKH —
0,5 cm x 0,5 cm. OTBeT BBIpA3uUTe B KBaAPATHBIX
CaHTHUMeTpax.
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OTrBerT: .

R 3aUEeTy II0 MaTeMaTHKe COCTaBJeHO 25 OMJIeTOB,
B KajsKJOM M3 KOTOPBIX €CTh POBHO OJHAa 3ajaua.
B mecaru Oumierax — 3amaua 1o ajredpe, B BOChb-
MM OujaeTax — 3ajada II0 IeOMETPHU, B OCTAJb-
HBIX — 3ajava mo croxacTuke. Haiigure BepoAT-
HOCTL TOTO, YTO B BBLIOpAHHOM Hayraj OuJjere He
OymeT s3amauu IO aJreodpe.

OrBerT: .

Pemmure ypaBHeHUe
(2x—3)*=-125.

Ecniu ypaBHeHue wmMmeeT O6oJibIlle OJHOTO KOPHI,
B OTBETE 3aNUIINTE CYMMY KOPHEM.

OrBerT: .

III B npsamMoyrosbHOM TpeyroJbHUKE ¢ KaTeraMu 6 cMm
1 8 CM W3 BepLIWHLI IPAMOro yIJja IpPOoBeleHa Me-
nunaHa. Haiigure eé gaumy. OTBeT yKa)KHUTe B CaH-
THMeTpax.

OTrBerT: .




BAPMAHT 1

Ha pucyuke m3obpaxkéHn rpadur auddepeHiiupye-
mo¥t pyHrmuu y=f(x). Ha ocu abGcuucc oTMeueHbI
BOCEMb TOYEK: X, X,, X, .., X, Cpenu aTmx TO-
UYeK HauauTe BCe TOUKHM, B KOTOPBIX IIPOM3BOJHAA
dbyaruu f(x) orpuiaresbHa.

B oTBeTe yKaKuTe KOJHMUYECTBO HAWJEHHLIX TOUEK.

Y
S
| I \ .
J/ : |[ 0 Jj \x'? i
JAENIRES i Nl x x
OrBerT:

Ha KajJe MEePHOTO CTaKaHa IUJIWHJPUYECKON
(opMBbI HaHeCeHBI AeJIeHUA UYeped KaKIbIA CaH-

TuMeTp. KaykagoMy meJeHHio CooTBeTcTByeT 1 M
JKUAKOCTH. BTOpoii MepHBIA cTakaH MMeeT Iua-
MeTp OCHOBAHUSA B JBa palsa MeHbIIle AuaMeTpa OcC-
HOBaHUS MEPBOTO MEPHOTO CTaKaHa M TAKYI0 Ke
mkany. Hafigure meHy mejieHUs NIKAJbl Ha BTO-
poM MepHOM cTrakaHe. OTBeT BLIpa3uTe B MUJIJIN-
JUTPAaX.

OrBerT:

He 3abyobTte nepeHecTtM Bce OTBeTbl B OnaHk oOTBe-
TOB N2 1.
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III YupocTtuTe BhIpakeHUe:

Yactb 2

3logg 25
log,5

OrBerT: .

COI‘JIaCHO CHeI.II/IaJIBHOﬁ TeoOpNn OTHOCHUTEJIBHOCTH,

BpeMs B PAa3HBIX CHCTEMaxX OTCUETA, IIPU CKOPO-
CTAX, OJMM3KUX K CKOPOCTH CBETAa, TEUET C pasHoi
cxkopocThbio. JlamHas 3aBUCHMOCTH OIpelessdeTcs

At,

dbopmysoit At = , Tme At — TIPOMEXKYTOK

BpeMeHH! B HEIOJBUKHOII CHCTeMe OTCUETa, Ato —
IIPOMEKYTOK BPEMEHUW B JIBUKYIIEHCA CHUCTEME,
U — CKOpPOCTb O00BEKTa, a ¢ — CKOPOCTH CBeTa.
C Kako¥l CKOPOCTBIO OTHOCUTEJBHO 3EeMJIN JAOJIKEH
IBUTAaThCA KOCMUYECKUH KOpadjb, eCau HPOBOIU-
MBIl HA HEM SKCHEePUMEHT IO YacaM Ha ero 0opTy
qauiicss 3 yaca, a IO 3eMHBIM yacaM — 5 YacoB.
Cropocth cBera mnpumHATHL 3a 300 000 000 mMm/c.
OTBeT yKasKuTe B M/C.

OrBerT: .

I[Ba ManbunKa cobpanau BMmecte 100 rpmbo. 3/8

10

yucjga rpuboB, COOPaHHBIX IIEPBBIM MAaJbUMKOM,
paBHBl 1/4 uuncaa rpmbGOB, COOpPAHHBIX BTOPBIM
MajgburkoM. Ha CKoJBKO I'pubOB coOpas OmuH
MaJIbUNK OOJIbIIIE APYroro?

OrBerT: .




BAPMAHT 1

Hafmn're 3HAUeHWEe IIPOM3BOAHON (GYHKIINU

logo x 2
—=2°2% L x° 1 x B TOuKe x,=5.

OTrBerT:

He 3abyobTte nepeHecTM Bce OTBETbl B 6GnaHk oTBe-
TOB N2 1,

[ns 3anMcu peweHnin u OTBETOB Ha 3apanus 13-19 wmc-
nonb3yiite BJJAHK OTBETOB N2 2. 3anuwwmte cHadana
HOMEpP BLINOJHAEMOro 3aganus (13, 14 v T. A.), a 3atem
nosHoe o60CHOBaHHOE pelueHne uM oTeeT. OTBeTbl 3anu-
cbiBaliTe YETKO U pas3bopumBo.

a) Pemure ypaBHeHUe sindx-sin7x = cos6x-cos2x—

—Qcos9x.

0) Haiimure Bce pelieHus, NpUHAIJIEKAIINE WH-
repBaay (0, n/2).

SABC — mpaBUJbHasg TpPEyroJbHasA NOHUPaMHIA.
BricoTa mupamMupabl, OmyIlleHHAs W3 BEPIIUHBI S,
paBHa 2\/5, a Kagada cropoHa ocHoBaHuma ABC
paBHa 8. Haiigure yroa me:xkay BbicoTout SH O0OKO-
Boii rpanu SBC m menmanoiit AM GOKOBO¥l rpaHU
SAC.

Pemure HepaBeHcTBO log,\5x—6-log 7>1.

Touku P, E, @, F nesXaT cooTBeTCTBEHHO Ha CTO-
pounax AB, BC, CD, DA BBIIYKJIOTO YETBHIPEX-
yroasuuka ABCD. Ilpu stom BE : EC = 1 : 2,
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