MaTtemartuka. 9 knacc

OcnoBHoii I'ocyaapcTBeHHBIH JK3aMeH MO
MATEMATHKE, 9 xiacc

HNHcTpyKuMs 110 BbINOJHEHHIO padoThl

Pabota cocrouT n3 AByx Monyiei: «Anredpa» u «'eomerpus». Beero
B pabote 26 3amanuii. Moaynb «Anredpa» coepKUT CeMHAALATh 3a/1aHH:

B 4acTH | — 4eThIpHAAIATh 3aJjaHul; B yacTu 2 — TpH 3aJaHus. Moaynb
«"eomeTpus» CONEPKUT IEBATH 3aAaHUI: B 4acTU 1 — IIECTh 3alaHUi; B 4aCTH
2 — Tpu 3a1aHusl.

Ha BeImoHEHNE 3K3aMEHAMOHHOW PabOTHI 0 MaTEMaTHKE OTBOJUTCS
3 gaca 55 munyT (235 MUHYT).

OrtBeTHl K 3aganusaM 2, 3, 14 3anumure B Oi1ank orBeToB Ne 1 B BHze
0JIHOH I PBI, KOTOpast COOTBETCTBYET HOMEPY IPaBHIBHOTO OTBETA.

JIs ocTalnbHBIX 3a1aHUH 4acTU 1 OTBETOM SBIISETCA YHCIIO WU
MOCJIeI0BATENBHOCTD IH(p. OTBET 3aNMIINTE B TIOJIE OTBETA B TEKCTE pabOTHI,

a 3aTreM nepeHecure B 61aHk otBeToB Ne 1. Ecnu B oTBeTe nosyueHa
0OBIKHOBEHHAs! Ipo0Ob, 00paTHTE €€ B AECATUUHYIO.

Pewrenus 3aannii yacTi 2 1 OTBETHI K HUM 3alMIINTE Ha OJNaHKe
orBetoB No 2. 3amaHMd MOXKHO BBINOJIHATH B JIIOOOM MOpsKe, HAauMHAs C
aroboro Moxyns. TekcT 3aaHus MepenuchBaTh HE HAl0, HEOOXOAUMO TOJBKO
yKa3aTh €ro HOMep.

CHavana BwImONHSANTE 3agaHud 4dacTH 1. Hawate coBeTyem c Tex
3aJlaHHi, KOTOPBIE BBI3BIBAIOT y Bac MeHbIle 3aTpyIHEHUH, 3aTEM NIEPEXOAUTE K
JpyruM 3a1aHusM. J{71s1 S5KOHOMHH BPEMEHH MPOITyCKalTe 3ajaHue, KOTOpoe He
ynaércs BBINONHUTH cpasy, U Iepexogure k crepyromemy. Ecmu y Bac
OCTaHeTCs BpeMsi, Bl cMoXkeTe BEpHYThCS K NIPOITYIICHHBIM 3aJaHUSIM.

ITpu BeIMOTHEHNHN YacTH | Bce HEOOXOMMBbIE BEIUNCIICHUS,
peoOpa30BaHys BEITIONHANTE B YePHOBUKE. 3aIIMCH B YEPHOBUKE
HE YYMTBIBAIOTCS TIPHU OIlEHMBAaHUM paboThl. Eciiu 3aaHue COAEpKUT PHCYHOK,
TO Ha HEM HETIOCPEJCTBEHHO B TEKCTE PaOOTHI MOKHO BBITIOIHATH HEOOXOIMMEbIE
Bam moctpoenus. PexomeHnyeM BHMMAaTeNbHO YUTATh YCJIOBHE U IMPOBOJIUTH
MPOBEPKY IMOJIyYEHHOTO OTBETA.

[Tpu BeImoTHEHNH PabOTH BBl MOKeTe BOCTIONB30BATHCS CIIPABOYHBIMHU
MaTepHalaMH, BbIJAHHBIMUA BMECTE C BAPHAHTOM.

Bannel, nonxydeHHsle Bamu 3a BEINIOIHEHHBIE 3aJJaHUs, CYMMHPYIOTCSI.
[NocrapaiiTech BBIIOJIHUT KaK MOKHO OOJIbIIE 3alaHUK 1 HaOpaTh HanOoIIbIIee
KOJIMYECTBO OaIOB.

Kenaem ycnexa!
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Yacrp 1

Omeemamu K 3a0anuam 1-20 aénarwmcea yughpa, uucio unu
nocneoosamenvHocms yugp, komopule ciedyem zanucamsy ¢ bJIAHK
OTBETOB Ne 1 cnpasea om Homepa coOmeemcmeyiouiezo 3a0anus,
HauuHas

¢ nepeou knemouxku. Ecnu omeemom agnaemcsa nocnedosamenvnocmeo
yugp, mo 3anuwmume eé 0e3 __npoodenos, 3anAmuix U _Opy2ux
00NOAHUMENbHBIX _cUME0108. Kadxicovlii cumeon nuwiume ¢ omoenvHol
KAemouKe 6 COOmMeemcmeul ¢ NPUGeOEHHvIMU 6 D1anKe odpazyamu.

Modyns «Anzeopay |

Halinure 3HaueHue BoIpakeHUs

1 9
2 25
OTtBeT

Crynentka I[BeTkoBa Bble3xaeT u3 Hapo-PomuHcka B MOCKBY Ha 3aHATHS B
yHHEBepcHUTET. 3aHsThs HaunHatoTes B 9:00. B Tabmmme maHo pacmmcaHue
YTPEHHHX 3NIEeKTpomnoe3 0B oT ctanuuu Hapa no Kuesckoro Bok3ana B Mockse.

Otnpasnienue ot ct. Hapa [TpuGriTHe Ha KueBckwii Bok3an
05:55 07:11
06:29 07:41
06:37 07:59
07:02 08:06

[Iytb OoT BOK3aja 110 YHUBepCUTETa 3aHUMaeT 45 MUHYT. YKaXure Bpems
oTHpaBiieHHs: OT craHnuu Hapa camoro mosmnero (1o BpEeMEHH OTIIPABICHHS)
NIEKTPOIOe3/a, KOTOPBIH MOJXOANUT CTYIEHTKE.

1) 05:55 2) 06:29
3) 06:37 4) 07:02
OrtBeT:
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Kakoe u3 TaHHBIX YMCes NPUHAIJIEKHUT IPOMEKYTKY [6; 7]?

1)V6 V7 3) V40 4)
V51
OrtBer:

. 3n
Kakoe 13 maHHBIX HIDKE BRIPAXKCHUIN TPH JTIOOBIX 3HAYCHUSAX N PABHO APOOH > ?

1) 32 2) 35 3 () 4)

3n_33

OTBeET:

Ha rpaduke moka3aHo H3MEHEHHEC TEMIIEpaTypsl B MpOLECCe pa3orpesa
JBUTATENIs JIErKOBOro aBToMoOmIst. Ha ropr3oHTabHOM OCH OTMEUYEHO BpEeMsI B
MHHYTaX, IPOLICALIee ¢ MOMEHTA 3aIlyCKa [BHTATells, Ha BEPTUKAJIbHOM OCH —
TeMmreparypa Asuratens B rpaxycax Llembcus. Ompenenure mo rpaduky, 3a
CKOJIbKO MUHYT JBurareis Harpeercs ¢ 30°C no 40°C.

0123456782910
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Pemnte ypaBHeHue

5x%+4x —1=0.

Ecim ypaBHeHHe mmeeT Goiee OJHOTO KOpPHS, B OTBET 3aIlUIINTE OONBIIUI W3
KOpHEH.

OTBeT:

B nagane yuebnoro roma B mkoise 0puto 700 ydammxcs, a K KOHIy y4eOHOTO
rozaa ux crayno 903. Ha ckoJIbKO NPOLICHTOB yBEIMYMIIOCH 33 YY€OHBIN T0J] YUCIIO
yJamuxcsi?

OTBeT:

Ha nuarpamme mokasaH Bo3pacTHOH coctaB HaceneHus Kutas. Omnpenenure mo
JMarpaMme, HaceJICHHEe Kakoro Bo3pacTa npeoonagaer.

Kuras

< . 0-14 ner
y i 15-50 ner
‘ ' 51-64 ner
g‘\\ ,."'g 65 ner u Gonee

N - 4

1) 0-14 ner

2) 15-50 ner

3) 51-64 ner

4) 65 ner u 6onee

B otBeTe 3amumuTe HOMED BI:I6paHHOFO BapuaHTa OTBETA.

OTBeT:
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B marasuHe xaHITOBapOB Mponaérces 84 pydkw, U3 HUX 22 KPacHBIX, 9 3eNEHBIX, HatinuTe 3HaYeHNE BRIpaKCHHS
41 d¢uoneroBasi, ocrambHbIE CHHHE H 4UEpHBIE, HX TOpoBHY. Haifnure 1 1\ a?
BEPOSTHOCTh TOTO, YTO CIy4ailHO BBIOpaHHAs B 3TOM MarasuHe pydka OynmeT < )Z
KpacHO! mid (pHOIETOBOH.

Sa  7a

o mpua =7,7.
TBET:

OrTser:

Ha pucynkax u3o0pakeHsl rpapuku yHKIMH BUaa

y = ax? + bx + c. Ycranoute COOTBETCTBHE MEKTY 3HAKaMU KOd(duIHeHTOR YroObpl mepeBecCTH 3HAUYE€HUE TeMmepaTypbl Mo Iukaige llenbcus B IIKamy

a u ¢ v rpapukamu GyHKIHA. ®apenreiita, nonsyrorest popmynoit tp = 1,8t. + 32, rae t, — Temneparypa B
rpagycax llembcus, tp — Temmeparypa B rpagycax Papenreiita. CKOIbKUM

KOSODUUMEHTR! rpagycam no 1mkaige Papenreiita coorBercTByeT 80 TIpaaycoB IO IIKaje
Al a=0ec¢<0 Bl 40 B) 4 Henbcus?
CPADUKM Ortser:
1) ¥ 2) 3
‘\
\ YKkaxuTe pelieHue HepaBeHCTBA
\ = 2
v f—= - 7x —x° < 0.

- e —
‘ N 0 -
C -
B tabmuite mo ka0 OyKBOM YKaKUTE COOTBETCTBYIOIIHI HOMEP. 2) 0
< o
A|B |B 3) .
Ortger: o e P
4) 0 ~'
OrtBer:
Jana apupmeruueckas nporpeccus (a,,), pa3HOCTh KOTOPOU paBHa 5,5 u
a, = —6,9. Haiinute ag.
Ortger:
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Mooyns «l eomempusny

HaxyoHHast Kpbllla yCTaHOBJICHA Ha TPEX BEPTHKANBHBIX OMNOpPaxX, OCHOBAHMS
KOTOPBIX PACIOJIOXKEHbI Ha OAHOM mpsimoii. CpefHsist onopa CTOUT MOCepeIHHe
MeXay Maliod u Oosplioit omopamu (cM. puc.). Beicota mainoit onopsl 1,8 M,
BBICOTa 00IBIION omopkl 2,8 M. Haiimute BeicOoTy cpemneii onopel. OTBeT naiite

B METpax.
=
KpbILla
28m
1.8m
5 3 j
o LA
OTBeET:

B TpeyronbHuke nBa yria paBHel 57° u 86°. Haiinute ero Tperuii yron. OtBer

Jlaite B rpagycax.

7N
/N
N

/ N\

L

OTBeT:
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OKpYXHOCTb C IICHTpOM B Touke O OIHMCaHa OKOJO pPaBHOOEAPEHHOTO
tpeyromsuuka ABC, B kotopom AB = BC u £ABC = 57°. Hatigure yron BOC.

OtBer paiite B rpagycax.

B

(@)

AL/C

OTBeT:

Hatigure mnomans pomOa, eciii ero AuaroHaid paBHBL 14 u 6.

OTBeT:

Ha kneruatoii Gymare ¢ pazmepoM kietku 1 X 1 n3o0pax€H napajuienorpamm.
Haiinure ero miomans.

OTBeT:

PaapemaeTc;l cBobogHoe KONupoBaHMWe B HEKOMMEPYECKMNX OGpaSOBaTeﬂbeIX uenax
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Kakoe u3 cinemyromux yTBepKIeHUH BepHO?

1) B mapasmienorpamMmme ecTb Ba PaBHBIX yIJa.

2) Kaxpmas m3 OmccekTpuc paBHOOEOPEHHOTO TPEYTOJNBHUKA SBISCTCA €ro
MEJUAHOM.

3) Ilnomazap NpsAMOYrONBEHOTO TPEYrojbHUKA paBHA MPOWU3BEACHHIO IJIMH €To
KaTETOB.

B ortBer 3anuiuTe HOMCD BLIGpaHHOFO YTBCPKIACHUS.

Ortser:

He 3a06y0bme nepenecmu 6ce omeemut 8 dOn1anxk omeemos Ne 1 ¢
COOmMEEemCcmeuU ¢ UHCIPYKYUeil no GblNOJIHEHUI0 PAGOmbL.

Yactp 2

Ilpu évinonnenuu 3adanuii 21-26 ucnonwvsyiime bJIAHK OTBETOB Mo 2.
Cunauana ykaxcume HoMep 3a0aHUA, 4 3aMeM 3AnUUIUme e20 peuienue u
omeem. Iluwiume uémko u pazdopuuso.

Mooyns «Anzedpay

Pemure HepaBeHCTBO
(x —11)% < V5(x — 11).

TGHHOXOI[ OpOXOAUT 1O TCYCHUIO PCKU 0 IMTYHKTA HA3HAYCHUS 280 kKM m 1ocIIe
CTOSIHKHU BO3BpAIacTCs B IIYHKT OTHPABJICHUA. Haﬁ,[[HTe CKOpPOCTh TCIJIOXOJa B
HeHOI[BPI)KHOﬁ BOJE, €CJIM CKOPOCThb TCUYCHHSA PABHA 4 KM/‘{, CTOAHKaA JJIUTCA 15
YacoB, a B MYHKT OTIIPABJICHUS TCIJIOXO/ BO3BpAIlaCTCs 4C€pe3 39 4gacoB mocie
OTIINIBITHUSA U3 HETO.

Ioctpoiite rpaduk GyHKINH

_ {—xz +10x—21 npu x =3,

T l=x+3 npu  x < 3.
Omnpezenute, NpU KaKUX 3HAYCHUAX M NpsMas Y = M UMeeT ¢ rpaguKoM pOBHO
JIBe OOIIME TOYKH.
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Mooyns «l'eomempusny |

24

25

26

OKpYXHOCTb C IeHTpoM Ha ctopoHe AC TpeyronpHuka ABC mpoxomuT depes
BepmnHy C U Kacaetcs npsimoil AB B Touke B. Halinure nuameTp OKpy>KHOCTH,
ecmu AB =9, AC = 12.

OKpy>KHOCTH ¢ LIEHTpaMHu B Toukax [ u | mepecekarorcs B Toukax A u B, npuuém
TOUKH [ U J 1exar 1o ofHy CTOpOHyY OT npsiMoit AB. Jlokaxute, uto npsimeie AB
U I] nepneHIuKyIsIpHBL.

B tpanenuu ABCD ocuoBanuss AD u BC paBHBI cOOTBETCTBEHHO 49 u 21, a

cymMMa yrioB npu ocHoBaHuu AD pasna 90°. Haiinure pamuyc OKpy>KHOCTH,
nmpoxoJsiei yepe3 Touku A u B u kacaromeiics npsimoii CD, ecnu AB = 20.
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O npoekre «IIpodHbIii EI'D ka:xkayo Heaexio»
JlaHHBIA KMM COCTaBJIEH KOMaHI0M BCEPOCCUMCKOIO BOJIOHTEPCKOIO MIPOEKTa
«EI'D 100 6amtosy https://vk.com/egel100ballov u 6e3B03me31HO
pacrpocTpaHseTcs 1711 TF0OBIX HEKOMMEPUECKHX 00pa30BaTEIbHbIX IIENEH.

Hamum omu6ky B Bapuanre?
Hanummure HaM, nokanyiicTa, 1 Mbl 00513aTeJILHO €€ HcnpaBum!
Jas 3ameuanuii u moskejaanuii: https://vk.com/topic-10175642 35994898
(Tak:ke TOCTYNMHBI APYrue BAPHAHTHI LISl CKAYMBAHMA)

COCTABHUTEJIb BAPUAHTA:

®UO: | Esrenwii [ludarop

Ipenmer: | MaremaTuka

Crax: | 6 JIeT peneTUTOPCKOM e TENbHOCTH

OcnoBatens npoekra [lIkomna [Mugaropa

Tpwx bl MOOSAUTENH OJUMITHA/IBI IO BBICIICH MAaTEMATHKE
Cpenu BCceX CTYIGHTOB  TONBATTHUHCKOTO
Perajum: | rocyJJapCTBEHHOTO YHHBEPCHTETA

Axkaynt BK: | https://vk.com/eugenel0

Caiit u gom.
uudopmanusi: | https://youtube.com/Illkonalludaropa
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