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BBEAEHUE

YBasxaeMmble yuamiuecs!
¥YBaxaemble yuureas!

9ToT COOPHUK IpegHasHAueH IJsd HOATOTOBKM K OI'D M HOIMOMHUTEb-
HBIM BCTYHUTEJNLHBIM WMCOBITAHUAM II0 MareMmMaTuke B 2016 roxy.

ABTOpEI, 00/1a7asA GOJIBLIIIMM OIILITOM Pa0OTHI B 00IE00PA30BATEIBHBIX
YUpe:KIeHUAX U IMOATOTOBKU K dK3aMeHaM, IMOCTapajJuch CAejaTh TaK, YTO-
OBl IpeJIoKeHHbIe BAPUAHTEI He TOJbKO roToBuau K OI'D, HO M OKa3bIBAJIU
MOCUJILHYIO TIOMOIIlb B IOATOTOBKE K OCBOEHUIO IPOTPaMMBI IO MaTeMaTHUKe
B cTapIlieil HIKOJe.

B c6opuuke npuBenerbl 10 BapraHTOB 3aJaHU, COCTABJIEHHBIX B COOT-
BeTCTBUHU C JAEeMOHCTPAIIMOHHBLIM BapuauToM u cuernuduramueii 2016 roga.

OxuH uMeeT TMOAPOOHOE peIlleHWe BCeX 3aJaHuil, BKJIYAsS U IIEPBYIO
yacTb. KpoMe TOro, aBTOpHI CTapajuCh COeJaTh TaK, YTOOBI JasKe caMble
MIPOCThIE 3aJaHUA HeCAW HHQOOPMAIIUIO, MPUTOAHYIO [Jd MOATOTOBKU K
OI'd. Tak Kak BBHI IIJIAaHUPyeTe MIPOAOJIKATh MareMaTuiyecKoe oOpasoBaHue,
BaM IIOTpedyeTcsl BBICOKHUII 0AJI I/ TOro, UTOOBI HOATBEPAUTH XOPOIIIee
3HAHWE MaTeMaTUKU U CBOIO KOHKYPEHTOCIIOCOOHOCTB.

ITosToMy MBI TO3BOIUJIM cebe, cOXpaHAA (OPMY U TeMaTHUKy 3aJaHuUii,
Koe-Tle OTCTYIUTh OT IIPUBBIYHOTO COJAep:KaHUdA, cIesiaB ero 6ojee pas-
HOOOpasHbBIM.

KoneuHo, Bala 1mejb — IIOCJeAHMNE 3aJaHUA, IPUHOCAIINE HaWOOJIbIIIEe
KoauuecTBO 0aJimoB. OHM CHaOKeHBbI KPUTEPUAMU BHICTABJIEHUSA OIEHOK IIO
IPUBEAEHHBIM pelieHuAM. Ho 3TO He 3HaumT, uTo 3agauu 21—26 mHe MOryT
uMeTh Apyrux pernenuii. He 3abpiBaiiTe mpo 3amauu meppoit yactu. OueHb
yacTo HauboJiee CUJIbHBIE YUACTHUKU 9K3aMeHa, CTPEMSACh KaK MOMKHO CKO-
pee 3aHATHCA CJOKHBIMM U WHTEPECHBIMHU 3aJadyaMM BTOPOI UacTu, JOMY-
CKaioT o0uIHBbIe OIMIMOKM B IIPOCTBHIX 3aJadax MEPBOM YacCTH.

MKenaem ycnexa!



MHCTPYKLUUA NO BbINOJIHEHNIO PABOTDI

Oo61iee Bpems dk3aMeHa — 235 MHHYT.

XapakTepuctuka padorsl. Bcero B pabore 26 3amaHumii, m3 KOTOPBIX
20 samaumii 6a30BOro ypoBHA (dacTh 1), 4 3aJaHUA TOBBIIIEHHOTO YPOBHA
(wacte 2) m 2 3amaHWSA BBICOKOTO YPOBHS cJo:KHOCTH (uacTh 2). PabGora
COCTOUT M3 TPEX MomyJeii: «Anrebpa», «['eomerpusi», «PeanbHas mareMma-
THKa».

Moaynp «Amnrebpa» comepskut 11 zamamuii: B8 yactu 1 — BoceMb 3a-
IDaHWM; B YaCcTU 2 — TPU 3aJaHUA.

Moaynap «['eomeTpusi» COmEpPKUT BOCEMb 3aJaHui: B 4acTu 1 — mOATh
3aJaHNi; B yacTu 2 — TPU 3aJaHUA.

Monyne «PeanbHas MaTeMaTHKa» CONEPIKUT ceMb 3aJaHUNA: Bce 3a-
mapusa — B 4dactu 1.

CoBeThl M yKazaHHMA IO BHIMOJHEHHIO padorhl. CHauaja BBIIOJHANTE
damaHusa yactu 1. HauaTs coBeTyeM ¢ TOTO MOAYJIA, 3aJaHUS KOTOPOTO BHI-
3BIBAIOT Y Bac MeHbIIe 3aTPYLHEHWI, 3aTeM MHepexXOoAuTe K APYTUM MOJIY-
aaMm. I[1sa sKOHOMUM BpeMeHH IIPOoIlycKaiiTe 3aJaHue, KOTOpoe He yoaéTcs
BBIIIOJIHUTE CPasy, W IIepexXonuTe K ciaeaymooiieMmy. Kcim y Bac ocTaHeTcs
BpeMsi, BBl CMOJKeTe BEPHYThCA K IPOIYIIEHHBIM 3aJaHUIM.

Bce meoOxomuMble BBIUKCJIEHHUSA, IPEOOPA3OBAHUA U T.J. BBINOJHSNATE B
YepHOBUKe. 3aIllCyl B UYEePHOBMKE He YUMTHIBAIOTCA IIPU OIEHMBAHUU pa-
6orel. Eciu 3amaHMe COAEep:KUT PUCYHOK, TO HA HEM HEIOCPEICTBEHHO B
TeKCTe PadOTBI MOYKHO BEIIOJHATL HEOOXOAMMEIE BaM IIOCTPOeHUsd. Peko-
MeHJ[yeM BHUMATEJIbHO UUTATH YCJOBME U IIPOBOAUTL IPOBEPKY IIOJyUEH-
HOTO OTBeTA.

OTBeT K 3aJaHuio 2 3aOUCHIBAe€TCS B BUJE ONHOUN ITHUQPPBI, KOTOpas CO-
OTBETCTBYEeT HOMEPY MPABUJILHOI'O OTBeTa. ATy HU(PY 3amlHuIlINTe B II0Je
oTBeTa B TeKcTe PaOOTHI.

HJa ocTambHBIX 3aJaHUA dYacTu 1 OTBETOM SBJSAETCS YUCJIO HUJIU TIO-
CJIeIOBATEJIbHOCTh UMD, KOTOpPhble HYKHO 3aIHNcaTh B II0Jie OTBETA B TeK-
cre paborel. Ecau B oTBeTe moJiyueHa OOBIKHOBEHHAsA APoOb, oOpaTure eé
B JeCATUYHYIO. B ciyuae 3ammcu HEBEPHOTO OTBeTa Ha 3aJaHusd yacTu 1
3aUEPKHUTE €ro M 3alUIINTE PSIJAOM HOBBIM.

Permtenna 3amanunii yacTu 2 WM OTBETHI K HUM 3aIHUINNTE Ha OTAEILHOM
JaucTe uau OJaHKe. 3aJaHUsA MOYKHO BBIIOJHATH B JIOOOM HOpAAKe, HAUN-
Has ¢ Joboro Moayas. TeKeT 3aJaHus IIepenuchiBaTh He Hal0, HeO0OXOIMMO
TOJBKO YKAa3aTh ero HoMep.

Kak omenumBaetca pa6ora. Basibl, mosryueHHbIE BAMU 32 BEPHO BBITIOJN-
HEHHBIe 3aJaHUsA, CYMMUPYIOTCA. I YCIIEIIHOrO IIPOXOXKAEHUI MTOTOBO



NHCTPYKLLIA MO BbIMONTHEHWIO PABOTbI 5

aTTecTauy HEoOXoAMMO HaOpaTh B CyMMe He MeHee 8 0aJijoB, M3 HUX:
He MeHee 3 0aJITOB II0 MOAYJIIO «AJjredpa», He MeHee 2 0aJIJIOB II0 MOZY-
a0 «eomeTpusi» u He MeHee 2 0aJLTOB MO MOAyJai0 «PeajibHas mMareMaTu-
Ka». 3a KaKIoe IPaBUJIbHO BBIMIOJHEHHOE 3aJaHre YacTu 1 BBICTABJISETCS
1 G6amn. B ramaom Momyse yacTu 2 3aJaHUsS PACIOJIOKEHBI 0 HApPACTAHUIO
CJIOKHOCTU U OIleHuBaroTcsd B 2, 3 u 4 OaJia.



BAPUAHT 1

YacTtb 1

Mopgyas «Aareopa»

Haiigure 3Hauenne BBIPaAKeHUS 12—15‘4—4,41.

OrBer:

Ha koopamuaTHO# nmpsamMoil oTMedeHa Touka A. M3BecTHO, UTO OHA
COOTBETCTBYET OJHOMY M3 UETHIPEX YKA3AHHBIX HUMKE UMCeJ:

| | | | | | _

I I I —& I >

0 1 A 5 F
1) 2,75 2) 3,75 3) 1,75 4) 4,75

Kaxomy m3 umcen coorBeTcTByeT Touka A? B oTBeTe yKasKuTe HOMEP
yucJa.

OrBerT:
3,6-./8,4
Beruncaure 3HaueHMe BBIPAKEHUS T
OTrBerT:
4 1
Pemure ypaBHeHTE =—.
19x+1 5

OrBerT:

YcTaHOBUTE COOTBETCTBME MeEXXKIy Trpaduramu (QYyHKIUHA, m3o0pa-
JKEHHBIX Ha PHUCYHKe, u (popMyJaMU, KOTOpPbIe MX 3amaroT.
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BAPVAHT 1 7

C) A

‘VV

[T ——)

1)y = 2«
2
2) y=——
x
y=4—-x?

B rabaume mom Kakmoil OyKBOI, COOTBETCTBYIOIIell rpaduKy, BIIU-
muTe HOMep (OPMYJIBI, KOTOpas ero 3amaér.

A B C

OTrBerT:

Komeunas unciioBas ImocieOoBATEILHOCTD comepskuT 10 uIeHoB, mep-
BBIM 13 KOTOPBIX PaBeH 3, a KayKAbIN IOCHEIYIONNI UJeH, HauMHAasd
Cco BTOpoOTro, OoJbllle mpedbiayinero Ha 4. HaliguTe mecAThIN UjeH
mocjenoBaTeIbHOCTH.

OrBerT: .

Haiinure 3HaueHne BbIpAKeHUA (a—73)2+292a, ecau a = 27.

OrBerT: .

2x+7>0

Pemure cucremy HepaBeHCTB .
3x+4<0

B oTBere YEaXure HaunboJIbIlIee ImeJjioe pelreHne CHUuCTeMBI.

OrBerT: .
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10.

11.

Monayas «I'eomeTpusi»

IIpamere a;, a,, a;, mapajjegbHble MeXAy COOOH, IMePeceKarTcA C
napauleIbHBIMUA IpAMbIMU b, b,, b,. YTon a, 00pas3oBaHHBIN IIPHU
nepecedyeHUU NPAMBIX a, U b,, pasen 117°. Uemy pasen yrox 3, 06-
Pa3OBaHHBIM NpPU MepPecedeHur NPAMBIX a, u b,?

OrBerT:

Xopast AB u CD oKpy:KHOCTH IlepeceKaioTcs B Touke M. Ws3BecTHO,
uro LAMC = 140°. Mepa ayru AD Ooxabite mepwsl ayru BC ma 22°,
Hatigure mepy ayru AD. OTBeT yKasKuUTe B rpagycax.

A D

OrBer:

ITapanienorpaMM, CTOPOHA OCHOBaHMS KOTOPOrO paBHa +/3, MMeeT
Ty Ke ILIOINAalb, YTO M PABHOCTOPOHHUU TPEYTOJBHUK CO CTOPOHOI
3J2. Haiigure BrIicOTy mapaJiiesorpamMmMa.

OTrBerT:




BAPVAHT 1 9

12.

13.

14.

15.

Haiigure maomiaabk GUrypbl, M300pasKEéHHON Ha KJeTuaToii Oymare,
cuuTas, 4YTO CTOPOHA KJeTKH paBHa 1 cm. OTBer yKaskure B cM2.

%
pZanl,

OrBerT: .

VrakuTe, Kakue 13 IEPEUMCIEHHBIX HUMKE YTBEPKIEHUIN BepPHBI
IJIs1 JII0O0TO TPEeyroJbHUKA.

1) Cymma yrioB Jjmo6oro tpeyroabHuka pasHa 1807

2) B mr000M TpeyroabHUKe HAWAETCSA IIPAMOM YTOJI.

3) B n060M TpeyroabHHKe HaNAETCS YyroJ 00JbIle IPSMOro.
4) B m000M TpeyroJbHHKE HAWAETCA yroj, He MeHbInuii 60°.
5) B m060M TpeyroabHHKe HaWAETcA yroja, paBHBIN 60,

OrBerT: .

Moayas «PeambHas mMaTeMaTHKa»

B Ta6JII/IHe IIPUBEAEHBbI HOPDMAQTHUBEI IIO IIPBIXdKKaM B OJIMHY C MeCTa
OJIA yHYallinuXCda OEeBATBIX KJIaCCOB:

9-ii Kaace Mansuuku deBouku

Buasl ucneiTaHUi 5 4 3 5 4 3

IIpeiskoK B gaaumHy ¢ Mecta (ecm) | 210 | 190 | 170 | 190 | 170 | 160

Kaxyo olleHKy IOJIyUHT IOHOINIA, MPBITHYBINWHA Ha paccTosuue 198 cm?

OrBerT: .

[Ty, mpoiiieHHBI! TEJIOM 3a MPOMEXXKYTOK BpeMeHu ¢, < ¢ < t,, T1e
t, — HaYaJo MHTePBaJa U3MEPEHUA BPEMEHM [BUKEHUd, a t; — ero
KOHeIl, YMCJEeHHO PaBeH ILJIOIAAu (pUTyphl, OorpaHUUYEHHOI Trpadu-
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16.

17.

18.

koM (yuruuu V =V (¢) Ha sTOM mpoMeskyTKe. VCHoib3ys IpuBe-
OEHHBIM Ha PHCYHKe I'pamK CKOPOCTU IBUIKEHUSA, YKAKUTE MOYTh,
OPONAEHHBIN TEJOM C IOCTOAHHON CKOPOCTBIO.

4 Vwm/c
25

20

15

10

v

0 1 2 3 4 5 6 7 8 tcex

OrBerT:

CrouMOCTh eIMHOTO OmjaeTa Ha OAHY IOoe3IKy B I'. MOCKBe cocTaBJIsIeT
50 pyOueit, a crouMocTh eauHOro Omiuera Ha 40 MOE3TOK COCTABIISA-
et 1160 pyoOseii. CKoJbKO pyOJiell COCTABUT SKOHOMUSA IIPU HOKYIKeE
6mnera Ha 40 moesmoxk BmecTo 40 OmIeTOB Ha OLHY MHOE3IKY?

OrBerT:

K nneuam peiuara, OJIuHBI KOTOPBIX DaBHBI [, U [,, IPUJIOKEHBI
cunel, paBuble F, = 10H, F, = 8H u yzaepskuBaloiiue ero B PaBHO-
Becuu. OmpesesnnTe OTHOIIEHWE AJUHBI OOJBINIEr0 Ijieda pbluara K

AJIMHE MEHBIIIETO.
ll
Fl

F

2

OrBerT:

Ha gmarpamme mnpuBeZleHbI pe3yJbTaThl DPEIIeHUsA JABYX 3ajad IIo
MaTeMaTHKe yJalllUMHCS Ha oaumMmnuazge. VIsBecTHO, 4TO 00Ilee KO-
JandecTBo yuamnuxcs coctasuiio N = 100 uesnoBex. Ilepsyio u3 mpen-



BAPVAHT 1 11

19.

20.

JIOJKEHHBIX 3ajga4 pemmau N, = 73 deymoBeKa, BTOpylo N, = 45 ue-
JIOBEK.

N — KOoJM4ecTBO yUaCTHUKOB
N, — pemmniu nepsyo 3agavdy
N, — pemuiu BTOpPYIO 3a1a4y

N,, — pemmiu o6e 3ajaun

Kakwme m3 yTBep:KAEHWI OTHOCUTEJNHHO DPE3YJIbTATOB PEIeHUsA 3aaad
BEPHBIL:

1) O6Gsa3aTebHO HAWAYTCA ydalllecs, PeIluBINNe o0e 3aJauiu.

2) Huco yuammxcs, PenruBInux ode 3amauun, He 0oJblie 46 ueioBex.
3) Hucao pemmBIINX 00e 3aJadyuM MeHbINIEe 15 uesoBeK.

4) Yucmo pemuBIINX o0e 3ajaum He MeHbIle 18 uesioBeK.

OrBerT: .

W3 ypHBI, B KOoTOpOU HaxomATca 12 O6enblXx m 8 UEpHBIX IIAapOB, HAa-
yaauy BbIOMpaeTcs oamH miap. KakoBa BepoOATHOCTb TOTO, UTO JTOT
mIap OKaKeTcs YEPHBIM?

OrBerT: .

WzBecTHO, uTO CcBOOOAHOE MajJeHUe MPEACTABISIET CO00N YACTHBIN
caydyall pPaBHOYCKOPEHHOTO IBUKeHUSA 0e3 HAUYaAJIbHON CKOPOCTH.
Ecnu h — BwicoTa, ¢ KoTOopoii magmaer Tejo, &€ = 10 m/c? yckope-
HUe CBOOOMHOTO IMaJAeHUsA M U — CKOPOCTh Tejia cuycTs f(cer) mocae
HavaJjla ABUKEHUS, TO CKOPOCTh Tejla B MOMEHT HaleHus MOMKHO
HaliTu u3 (opmysabl: v=./2gh. Halinutre, ¢ Kakoii BBICOTHI HAaIO0
cOpOCUTH TeJIO0, UYTOOBI ero CKOPOCTh B MOMEHT MaJeHWsA COCTaBUJa

15 m/c.

OrBerT: .
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21.

22,

23.

24.

25.

26.

YacTtb 2

Mopyas «Aaredopa»

n+b

Coxparure npobb A g2

OrBerT:

Paccrosaume or myuxTa A mo myHKTa B IepBbIi aBTOMOOHWJIL IPOE3-
skaer B 1,6 pasa ObpicTpee BTOporo aBromobOmasa. Halimmre cKoOpocThb
IepBOTO aBTOMOOWMJISI, ecau oHa Ha 27 KM/4ac OOJbIIle CKOPOCTH
BTOPOTO.

OTrBerT:

Haiinure Bce 3HaUeHUs mapamerpa, IPH KasKIOM M3 KOTOPBIX ypaB-
2
HeHMe Xx° —6|x|+5=a mMeerT POBHO TPU PA3IUUYHBIX PEIICHU.

OrBerT:

Monayas «'eomeTpusi»

Croponbl mapajiaenorpamma ABCD AB = 8, AD = 6. B xa:Xablid us
TpeyronbHUKOB ABD u CBD Buucaubl okpyskHocTu. Hatimure pac-
CTOSHME MeXKIY TOUKAMM KacaHus OKPYKHOCTel um aumaroHajabio BD.

OrBerT:

IoxaxkuTe, 4TO B IPAMOYTOJILHOM HEPABHOOEAPEHHOM TPEYTOJbHUKE
OucceKTpuca NMPAMOro yrJja AEeJUT IIOI0JaM yroJ MeKIy MeAMaHOI
¥ BBICOTO, IIPOBEEHHBIX K I'MIIOTEHY3€ M3 BEPIIMUHBI IPIMOr0 yrJa.

B Tpeyroanpauke ABC paumubl ctopod AB = 7, AC = 9. Ha cropose
AB B3ara Ttouka D Tak, uto BD = 3. Touxka E pacmoJjio:keHa Ha
cropoHe AC Tak, uTO ILIOIIAAL YeThipéxyroabHuka BCED paBHa g

miaomanu Tpeyroabuuka ABC. Halinure anumy orpeska CE.

OTrBerT:




BAPUAHT 2
Yactb 1

Mopgyas «Aareopa»

Haiinure 3HaueHMe BBIpaKEeHUA 0,5:1,25—22.

OrBerT:

Ha xoopaummarHoOii mpsaMoil orMeueHa Touka A. l3BecTHO, UTO OHa
COOTBETCTBYET ONHOMY W3 UYETHIPEX YKa3aHHBIX HUKe uucea. Ka-
KOMY 13 YHCeJ COOTBETCTBYyeT Touka A? B oTBere ykakuTe HOMEP
yucia.

| | | | | | .
| | —@— | .
0 2 A 10

1) 3,75 2) 17 3) V13 4) 6,75

OrBerT: .

\8,5:4/15,3

Briuncaure 3sHauenue BBIPpaXeHUA T
’

OrBerT: .

1

4x+5 3

Pemure ypaBHenume

OrBerT:

YcTaHOBHUTE COOTBETCTBME ME:KIy Trpaduramu (PYyHKIUHA, mu3obpa-
JKEHHBIX HaA PHUCYHKe, U (GopMyJaMHU, KOTOPbIe MX 3aJaloT.

Y y
A) A B) A
\ / \ /
\ II \ /
1 [
o\ =7 L =2l |

12
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C) A

L
e
[ —
\‘

) y=ax%—2
2 y=-(@- 2 -2
Hy=(@(x+2?2-2

B rabaume mom Kaykmoit OyKBOM, COOTBETCTBYIONIel TrpaduKy, BIIU-
muTe HOMep (OPMYJIBI, KOTOpas ero 3ajaér.

A B C

OTrBerT:

Koneunas umcioBas mocjaeqoBaTeIbHOCTh COAEP:KUT 12 uleHoB, Imep-
BBIII M3 KOTOPBLIX paBeH 5, a KamKAbIHA ITOCJeAVIONIUHA UJeH, Hauu-
Has cO BTOPOTO, MeHbIIle Impeabiayinero Ha 3. HatiguTe nBeHanIiaTeIi
YJjIeH II0CJIEOBATEJIbHOCTH.

OTrBerT:

Haiinure 3HauYeHHe BBIPAKEHUSA (a—89)2+356a, ecau a = 11.

OTrBerT:

7x-1>0

2x-3<0
B orBeTe yraykuTe HambOJbIIEe IEJ0€ PEIleHre CHUCTEMBI.

Pemure cucremy HepaBeHCTB {

OrBer:
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10.

11.

Monyap «I'eomeTpusi»

[Mpamere a,, a,, a;, mMapajjeJbHble MeXAy COOOH, IMePEeceKarTCA C
napaleIbHBIMUA TpsAMbIMU b, b,, b,. Yroua a, 00pas3oBaHHBIN MpPHU
HepecedyeHUU NPAMBIX a, U b,, pasen 123°. Uemy pasen yrox [, 06-
Pa3OBaHHBIA NPU MePeceYeHUur NPAMBIX a, u b,?

OrBerT:

Xopasl AB u CD oKpY:KHOCTU HepeceKarTcs B Touke M. VsBecTHo,
utro ZAMC = 139°. Mepa ayru AD Goxabite mepsl ayru BC ma 22°
(cMm. pucynok). Haiimure mepy nyru AD. OTBeT yKa)KHUTe B I'pagycax.

A D

OTrBerT:

Tpamenus, BbICOTA KOTODPOil paBHa 83, MMeeT Ty Xe IIOLIAfb,
YTO U PAaBHOCTOPOHHUU TPEYyroJbHUK, CTOPOHA KOTOPOTO paBHa 4.
Haiigure nnuny cpemHeil JIMHUM TpAaIeIUu.

OrBerT:
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12.

13.

14.

15.

Hatigure miomiaabs pom0ba, M300paskEéHHOTO Ha KJeTuaToii Oymare,
cuMTasi, 4TO CTOPOHA KJeTK: paBHa 1 cm. OTBerT yKaskuTe B cMZ2.

/ |

\
A\
/

/

\/

OTrBerT:

Vramure, Kakue U3 IIEPEUNCJIEHHBIX HU)Ke YTBEDP)KJEeHUII BepHBI
IJIis JI000TO0 TPEeyroJbHUKA.

1) Cymma yruoB Jao6oro TpeyroibHuka menbirne 200

2) B mr000M TpeyroJbHHKE €CTh JBa OCTPBIX YIJIA.

3) B a1000M TpEyroJbHHUKE eCTh XOTs OBl OAWH YIroJ, MeHbIIui 60°.
4) B m1000M TPEYroJbHUKE €CTh XOTA ObI OFUH yroj, Goabinuii 60,
5) B 11000M TpPEyTOJLHUKE €CTh XOTA ObI OAUH yIoj, He MeHbInuil 60,

OrBerT:

Moaynas «PeasbHas MaTeMaTHKa»

B Tabauie npuBegeHbl HOPMATHUBBI II0 IPBIXKKAM B IJINHY ¢ pasbera
I y4aIluxcs AeBATHIX KJAacCOB.

9-ii KIace Manapuuku deBouknu

Buasl mcrosITaHM 5 4 3 5 4 3

IIppikoKk B aumHY ¢ pas6era (cm) 400 | 380 | 330 | 370 | 330 | 290

Kaxyio olleHKy IOJIyUHT IOHOINA, IIPLITHYBIINHA Ha paccTosaHue 398 cm?

OrBerT:

IIyTe, OpOMIEeHHBIN TeJIOM 3a IPOMEXKYTOK BpeMeHU i, <t<t{, rme
t, — HayaJo MHTepBajla UBMePeHUA BPeMeHU IBIKeHUd, a t; — ero
KOHeIl, YMCJEeHHO paBeH momniaau (purypbl, OorpaHUUYEeHHOU Trpadu-
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KoM (yurkumu V =V (¢) Ha sTOM mpoMe)kyTKe. MCHosb3ys IpuBe-
IOEHHBIN Ha PUCYHKe Ipa@UK CKOPOCTU IBUKEHUA, YKaKUTe BeJIU-
YUHY IIyTH, IPOUAEHHOTO TeJOM 3a IIepPBLIe 5 CEeKYHII.

A Vwm/c

25

20

15

10

v

0 1 2 3 4 5 6 7 8 tcex

OrBerT: .

16. CroumocTh Omjera Ha OAHY IIOE€3JKY HA HA3EeMHOM TPAHCIIOPTE B
r. Mockse cocraBiser 40 py0OJeit, a croumocTs 6maera Ha 40 moesmox
coctaBisgeT 800 pyoseii. CKOJIBKO PyOJIeil COCTABUT SKOHOMMUS TIPHU IIO-
Kynke Omiaera Ha 40 moesmok BmecTo 40 OmaeToB Ha OOHY II0E3IKY?

OrBerT: .

17. K mmeyam pbluyara, AJWHBI KOTOPBIX PaBHBHI [, u [,, TPHUIOKEHBI
cunbl, paBHble F, = 12H, F, = 8H u yzaep:Kupailiue ero B PaBHO-
Becuu. OmpenesnnTe OTHOINEHUWE IJIWHBI OOJIBINIEr0O IIJIeYa phliuara K

AJIMHEe MEHBIIIETO.

F F

1 2

OrBerT: .

18. Ha mmarpamme mpuBeAeHBI Pe3yJbTaThl PEIIeHUs ABYX 3amau MO Ma-
TeMaTUKe ydallluMUCS Ha oJuMIuaze. V3BecTHO, UTO 00Ilee KOJIU-
yecTBO yuarmiuxcs cocraBusio N = 100 uenoBek. IlepByio u3 mpezsio-
JKeHHBIX 3aja4 pemmin N, = 68 uenoseka, BTopyio N, = 45 JejloBeK.
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19.

20.

21.

22,

N — KOJIMYecTBO YUaCTHUKOB
N, — pemniu nepByro 3agady
N, — pemniu BTOpyIo 3a1aqy

N,, — pemuiu o6e 3aaun

Kaxue us yTBep:KAeHUII OTHOCUTEJHLHO PEe3YJILTATOB PEIIeHUs 3aau
BEPHBI:

1) HekoTopble ydarimecs pemuiau obe 3agaui.

2) Raxknyro samaduy pemru XOTs Obl OOWH ydallluics.
3) Yucio pemuBIux obe 3amaum MeHbIe 12 uesioBeK.
4) Yucso pemuBIINX 00e 3amauun 0oJibille 12 UeIOBeK.

OrBerT: .

W3 ypuBI, B KOoTOpOo# HaxomATcAa 14 GenblXx m 6 UEpPHBIX IIAapPOB, HAa-
ynauy BbIOMpaeTcs oAWH Iap. KakoBa BEpOSATHOCTH TOTO, YTO 3TOT
IIap OKaKeTCs YEPHBIM?

OTrBerT: .

Temo, OpollleHHOe BEPTUKAJILHO BBEPX, ABMIKETCA PaBHO3aMeIJIEHHO

C HAYaJbHOU CKOPOCTBIO U, U yCKOpeHHeM a = —g, g = 10 m c?. Ero
CKOPOCTH Ha BBLICOTE /i MOXKHO BBIYHCJIHUTH IO (hopMmyJie: v = vg —2gh.

PaccuuraiiTe, Ha KaKoi#l BBICOTE IIPEKPATUT HOABEM TEJIO, GPOIIEHHOE
BBEPX C HAYAJBHOW CKopocThio v, = 20 m/c.

OTrBerT: .

YacTtb 2

Mopyas «Aaredopa»

n+l

Coxparure Apode —mr—s-

OTrBerT: .

Paccrosinue oT myHKTa A [0 MyHKTa B MepBBIi aBTOMOOUJIb IIPOe3sKa-
er B 1,2 pasa OwnicTpee BTOporo aBTOoMOOwMJIs. HaiimuTe CKOpPOCTL BTO-
poro aBTOMOOMJISA, €CJIU OHAa Ha 9 KM/4Yac MEeHBIIIe CKOPOCTH II€PBOTO.

OTrBerT: .
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23.

24.

25.

26.

Haiinure Bce 3HaueHUA mapamerpa, IPW KasKIOM M3 KOTOPBIX ypaB-
HeHme x° —4|x|+2=a uMeeT POBHO TPH PA3IUYHBEIX DeITEHIS.

OrBerT: .

Mopyas «I'eomeTpusa»

Croponb! nmapasurenorpamma ABCD AB = 10, AD = 6. B raxaniii us
TpeyronbHUKOB ABD u CBD BuucaHbl okpyskHOocTu. Hailimure pac-
CTOSHE MeXKAY TOUKaMM KacaHUs OKPYXKHOCTel 1 aumaroHajabio BD.

OrBerT: .

Hokaxkure, 4TO ecau OMCCEeKTpHca yrijia HepaBHOOEIPEHHOTO Tpey-
ToJbHUKA JEJIUT IIOIMOJIAaM YTOoJI MEXKJIYy BBICOTON WM MeAMaHOU, IPO-
BeJEHHBIX M3 TOM K€ BepIIMHLI, TO Mepa 3Toro yriaa pasHa 90°.

B Tpeyroapauke ABC paunbl ctopon AB = 7, AC = 9. Ha cropone
AB B3arta touka D Tak, utro BD = 3. Touka E pacmojo:keHa Ha

. 6
cropore AC Tak, UTO IJIOIIanb deTbipéxyroabauka BCED paBHa 7

miaomanu Tpeyroabuuka ABC. Halinure anumy orpeska CE.

OrBerT: .




BAPUAHT 3
YacTtb 1

Mopgyas «Aareopa»

1
Haiigure 3HaueHMe BBIpaKeHU 2E:2—1,8.

OTrBerT:

Ha xoopammaTHOii mpsamMoil oTMeueHa Touka A. 3BecTHO, UTO OHA
COOTBETCTBYET OJHOMY W3 UYeTBIPEX YKa3aHHBIX HUKe uuceia. Ka-
KOMY M3 UMCeJI COOTBETCTBYyeT Touka A? B oTBeTe yKaKuTe HOMED
qucJa.

v

| | | | | |
| | | —&
0 1 A 5
1) 13 2) 2,9 3) 2.2 4) 4,75

OrBerT:

J/3,4-/15,3
Jo,18

Briunciaure sHauenue BBIDAKEHUA

OrBerT:

bx+1 _5
3x+2

Pemure ypaBHeHUE

OTrBerT:

YcTaHOBUTE COOTBETCTBME ME:KIy Trpaduramu (QyHKIUHA, mu3obpa-
JKEHHBIX Ha PUCYHKe, U (opMyJiaMU, KOTOPbIe UX 3a7afoT.

y y
A) A7 B) A7
/ \ / \
' |
ﬂ \ /
I MEImTRE 2 RE

-
\ 4
[ —
en]
—




BAPVAHT 3 21

)] AT

P~
-

y="7-
)y =17~ (x — 2
3)y="7-(x + 2

B rabaume mom Kakmoil OyKBOI, COOTBETCTBYIONIell TrpaduKy, BIIU-
muTe HOMep (OPMYJIBI, KOTOpas ero 3amaér.

A B C

OrBerT:

6. Komeunas umciioBas mocyieJOBATEILHOCTD CONEPIKUT 17 UJIEeHOB, IIep-
BBIA M3 KOTOPBIX paBeH 2, a Ka)KILIN HOCJeIYIOIUHA UjaeH, HAUHU-
Has cO BTOPOTO0, 0OJIBINIe IpeabIAyIero Ha 3. Haligure ceMHaAIIATEIH
YJIeH IIOCJIeSOBATEJIbHOCTH.

OrBerT:
7. Haiinure sHaueHue BbIpaKeHUA (a—23)2+92a, ecau a = 27.
OTrBerT:
8 p 5x+1>0
. e e cucre epaBeHC
IIIUTE CHUCTEMY HEPABEHCTB 3x-2<0

B oTBeTe yraKuTe HauMOOJIbIIIEE IIEJIO€ PEIlleHMe CHCTEMBI.

OrBerT:




22

Ora. MATEMATUKA. TPEHNPOBOYHbIE 3AOAHNA

10.

11.

Monayas «I'eomeTpusi»

IIpamere a;, a,, a;, mapajjegbHble MeXAy COOOH, IMePeceKarTcA C
napauleIbHBIMUA IpAMbIMU b, b,, b,. YTon a, 00pas3oBaHHBIN IIPHU
nepece4eHUU IPAMEIX a, u b,, paBen 125°. Yemy pasen yrox f3, 06-
DPa30BaHHBIN NPU TEPECEYEHUM NMPAMBIX d; U b,?

///

i
[o ol

OrBerT:

Xopast AB u CD okpy:KHOCTU HepeceKarTcsa B Touke M. VsBecTHO,
uro ZAMC = 140°. Mepa ayru AD Goxabiie mepbl ayru BC ma 26°
(cm. pucynoxk). Haiinure mepy ayru AD. OTBeT yKasKuUTe B Ipagycax.

OrBerT:

Pom06, anamnHa ommoii muaroHaJm KoToporo paBHa 1,25, mmeeT Ty iKe
ILIOIAAb, YTO M TPEYIroJbHUK, OCHOBAaHKE KoToporo paBuo 10, a BuI-
coTa, IPOBeAEHHAasA K OCHOBaHUIO, paBHa 12. Hafigure niuHy BTOPOI
auaroHaau pomba.

OrBerT:
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12.

13.

14.

15.

Haiigure mmomans Tpamenui, N300paskEHHON Ha KJeTuaTou Oymare,
cumMTasg, 4TO CTOPOHA KJeTKu paBHa 1 cm. OTBer yKaskure B cMm2.

OrBerT: .

Vramure, Kakue 13 IIEPEUYNCJIEHHBIX HU)KE YTBEP:KJEHU!I BepPHBI
JJI JIF000r0 TPeyroJbHUKA.

1) Cymma yrioB jamo0oro tpeyrojabHuka 6oabime 200

2) B 11060M TpeyroJibHUKE eCTh XOTs Obl OJUH OCTPBIA YTOJI.

3) B mo60M TpeyroJbHHKE eCThb XOTd Obl OOWH IITPAMOI YTOJI.

4) B m000M TpeyroJbHUKE €CTh XOTs ObI OOWH TYIION yTroJ.

5) B a11060M TpeyroJabHUKE €CTh XOTA Obl ONUH yIroJ, He Goabmnii 60°.

OrBerT: .

Mopyas «PeanbHas mareMaTHEKa»

B TaGJII/I]_Ie IIpUBEeAEeHBbl HOPDMATUBEI II0 IIPBIdKKAM B BBICOTY [OJIAd y4da-
IIMUXCA OEeBATBIX KJIaCCOB.

9-i1 kxace Maapuugu JdeBouku

Buasel ucnslTaHun 5 4 3 5 4 3

IIpsiikok B BBICOTY ¢ pasbera (cm) | 120 | 115 | 110 | 110 | 105 | 100

Kakyio olleHKyY HOJYYHUT AEBYIIIKa, Impeomosieniinas BbicoTy 107 cm?

OrBerT: .

IIyTe, OpolifieHHBII TeJIOM 3a IIPOMEMKYTOK BpeMeHH t,<t<t , rme
t, — Hayajo MHTepBajla UBMePeH!A BPeMeHU JBUKeHUd, a {; — ero
KOHeIl, YMCJEeHHO paBeH mjomniaau (purypbl, OrpaHUUYEHHOU Trpadu-
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16.

17.

18.

koM (yuruuu V =V (¢) Ha sTOM mpoMeskyTKe. VCHoib3ys IpuBe-
NEHHBI HA PUCYHKe I'PapUK CKOPOCTHU ABUMKEHHUA, YKAKUTE BeJIU-
YUHY TYTU, OPONAEHHOTO TEJOM 3a IepBble 3 CEKVHIbI.

4 TVwm/c
25

20

15

10 N\

v

0 1 2 3 4 5 6 7 8 tcex

OrBerT:

CroumocTh OmiieTa Ha OAHY II0OE3JKY Ha Ha3eMHOM TPaHCIOPTE B
r. MockBe cocrasiseTr 40 py6.ieii, a crouMocTh O6miera Ha 60 moe3mok
coctaBiseT 850 pyoOieii. CKOJIbKO PyOJIell COCTABUT SKOHOMMS IPU TO-
Kynke Omiera Ha 60 moe3mok BmecTo 60 OmieToB Ha OOHY II0€3IKY?

OTrBerT:

K nmneuam pbruara, OJIMHBI KOTOPHIX paBHHI [, = 4 u I, = 10, mpu-
JIO3KEeHBbI CUJIBI, PaBHBEIe F,, F, u yJep:KuBaioIiue ero B PaBHOBECUH.
Onpenenure OTHOIIEHWE BeJIWYMHBI CUJIbl F, K Benuuune F,.

l2

?IA |

F

2

OrBer:

Ha gumarpamme mpuBefeHbI pe3yJabTaThbl PeIIeHUsA ABYX 3agau IIo
MaTeMaTHKe yualliMMHCSa Ha oJuMnOouaze. KMaBecTHO, UTO oOIIee
KosmdyecTBO yuamuxca coctaBuyio N = 100 uenoBex. IlepByio us
IpeJJIOKEeHHBIX 3anad pemuau N, = 48 denoBek, BTopyio N, = 45
YeJI0OBeK.
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19.

20.

21.

N — KOJIMYeCcTBO YUACTHUKOB
N, — pemniu niepByIo 3afady
N, — pemmniu BTOPyIo 3aaqy

N,, — pemmiu o6e 3agaun

Kakue u3 yTBep:KAEHUI OTHOCUTEJIBHO PE3YJIbTATOB PEIeHUA 3a]ad
BEPHBI:

1) HatizyTca yuariuecs, He peIIuBINNME HU OSHON M3 3ajaad.

2) Kaxxkayro samauy pemruy XOTs Obl OOWH ydallluics.

3) Hucio yuaiuxcs, He PeIlIuBIINX HU OAHOM 3aJaul, MEHbIle 5 ue-
JIOBEK.

4) Yucio yuamiuxcs, He PeIIMBINNX HU OSHOUW 3amauu, OOJbIe 6 ue-
JIOBEK.

OrBerT: .

W3 ypunl, B KoTopoii HaxomATcAa 14 OesabIx, 6 UEPHBIX U 5 KPACHBIX
11apoB, HayAady BbIOMpaeTcsA OAWH IIap. KakxoBa BepOATHOCTH TOTO,
YTO STOT IIIAP OKAMKETCS YEPHBIM?

OrBerT: .

[Tepemerienue Tesa, OGPOIIEHHOIO C HAYAJIbHOM CKOPOCTBIO U, IO
YIJIOM O, K TOPHU3OHTY B TOPH30HTAJLHOM HAIIPABJIEHUU, BBIUMCJIA-
ercs mo opmyie: x =v,-t-cosa. Paccuuraiite nepemerenue Teja B
TrOPUBOHTAJbHOM HaNpaBJeHUu, ecau v, = 12 m/c, t =5 ¢, a = 60°.

OrBerT: .

YacTtb 2

Mopgyas «Aaredopa»

n+3 7n+2

21n+1
OrBerT: .

CoxpaTture apodOhH
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22,

23.

24.

25.

26.

Paccrossame ot myHkTa A 10 TyHKTa B IepBbIii aBTOMOOMID IIPOE3KAET
B 1,25 pasa ObicTpee BTOporo aBromo0mias. Haiigure CKOPOCTEL IIE€PBOTO
aBTOMOOMJIsSI, ecau oHA Ha 13 KM/4ac 0GOJIbINIE CKOPOCTH BTOPOTO.

OTrBerT: .

Haiigure Bce 3HaueHUs mapaMeTpa, OIPU KasKIOM M3 KOTOPBLIX ypaB-
HeHme x° —5|x|—2=a MMeeT POBHO TPW DPABIMYHBIX DPEIEHMUS.

OrBerT: .

Mopyas «I'eomeTpusa»

Cropousl nmapasienorpamma ABCD AB = 8, AD = 6. B rakawiii us
TpeyroabunkoB ADC u ACB BhOucaHBI OKPYsKHOCTU. Hailimure pac-
CTOAHUE MEXKIY TOUKaMU KacaHUA OKPYsKHOCTeN u aquaroHaibio AC.

OrBerT:

Hoxaxxute, 4TO B JI0OOM HepaBHOOEIPEHHOM TPEYTrOoJbHUKE OCHOBA-
HUe OMCCeKTPHUCHI, IMPOBEAEHHON M3 BEPIIMHBI yIJa TPEYroJbHUKA,
JIEKUT MeKJY OCHOBAHMEM BBICOTHI M OCHOBAHMEM MeIUAaHLI, IIPO-
BEeJIEHHLIX M3 TOH K€ BepIIMHBI.

B tpeyroavruuxke ABC paunbl cTopon AB = 10, AC = 9. Ha cropoHe
AB B3arta Ttouka D Tak, uto BD = 6. Touka E pacmojo:keHa Ha

.. 4
cropoHe AC Tak, uTO IJOIIanb yeThipéxyroabHuka BCED paBHa 5

miromiangu Tpeyroabuuka ABC. Hatigure mpaumy orpeska CE.

OTrBerT: .




BAPUAHT 4
Yactb 1

Mopgyas «Aareopa»

Haiigure 3mauenne BLIpaKeHUs 9%:3—3,05.

OrBerT:

Ha xoopammaTHOii mpsamoii oTMeueHa Touka A. 3BecTHO, UTO OHA
COOTBETCTBYET OJHOMY U3 qupréX VKa3aHHBIX HUME YMcCeJI. Ra-
KOMY M3 UMCeJI COOTBETCTBYyeT Touka A? B oTBeTe yKaKuTe HOMEP
qucJa.

| | | | | L
| | | | | r&—
0 1 5 A x

1) 3,75 2) V17 3) V13 4) 26

OrBerT:

J3,4-/11,9
Jo,14

Breruncaure smauenue BbIPpaXeHUud

OrBerT:

Sx+7
3x-1

6.

Pemure ypaBueHume

OTrBerT:

VYcTaHOBUTE COOTBETCTBUE MEXKIY rpadpuxamm (QyHKIUI, usodpa-
JKEHHBIX Ha PHCYHKe, W (POpMyJaMM, KOTOPble MX 3a4aloT.

y y
A) A7 B) AT

——
ot
——

\ 4

v
=)

i
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C)

“

——

HDy=x2-5

9 y=(x-2°-5
Hy=(x+22-5

B Tabmuiie mom KasKaoi OyKBOII, COOTBETCTBYIOINEH rpauKy, BIU-

muTe HoMep (POpMyJibl, KOTOpasd ero 3aaaérT.

A

B

C

OrBerT:

Koneunas uwmcioBas mocjeZoBaTelIbHOCTL comep:kuT 21 ujgeH, mep-

BBIII M3 KOTOPBLIX paBeH 3, a KaKAbLIHA IIOCJeAVIONIUHA UWJIeH, Hauu-

Has coO BTOPOTO, 0OJIbIlle mpeasiayiero uHa 4. Hafigure ceMmHaaIiaThIN

YJIeH IIoCJjeagoBaTeJIbHOCTH.

OrBerT:

o 2
Haiinure sHauenue BoipaskeHus (a—18)"+72a, ecau a = 12.

OrBerT:

Pemure cucremy HepaBeHCTB {

3x+2>0
2x-3<0

B otBere YEKaXHUTe HamnbOOoJIbIIee meJjioe pelrieHne CHUCTEMBI.

OrBerT:
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10.

11.

Monyap «I'eomeTpusi»

[Mpamere a,, a,, a;, mMapajjeJbHble MeXAy COOOH, IMePEeceKarTCA C
napayIeIbHBIMUA TpAMBIMU b, b,, b;. Yrox [, oOpasoBaHHBINI TTPU
nepeceyeHUU NPAMBIX a, u b,, paser 36°. Uemy paBen yrom o, 00-
DPa30BaHHBIM MDY TIEPECEUEHUM NPAMBIX d; U b,?

OrBerT:

Xopast AB u CD oKpy:KHOCTU HepeceKarTcs B Touke M. VsBecTHo,
uto ZAMC = 138°. Mepa gyru AD Goxabite mepsl ayru BC ma 24°
(cMm. pucyuor). Haiimure mepy myru AD.

OTBeT yKa'KHUTEe B rpagycax.

OrBerT:

Tpamermus, HOJIycyMMa AJAH OCHOBAHUII KOTOPOi paBHA 3+/3 , mMeer
TaKyio ’Ke ILJIOIaAb, UYTO M PABHOCTOPOHHUI TPEYTOJbHUK, IJIWHA
CTOPOHBI KOTOpPOTOo paBHa 6. HaiimmTe BBICOTY Tpalemnuu.

OrBerT:
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12.

13.

14.

15.

Haiigure mimomazps mapasiiejorpaMma, M300paskKEéHHOTO Ha KJeTda-
TOli Oymare, cumTas, UTO CTOPOHA KJeTKH paBHa 1 cm. OTBeT yka-
KHATE B CMZ.

OrBer: .

YKaxkute, KakKkue U3 IIEPEUYUCTEHHBIX HUMKEe YTBEPIKIeHWIl BepHBI
sl JII00OTO TPeyroJbHUKA.

1) IIpoTuB GoJbIIIEH CTOPOHBI TPEYTOJIBHUKA JIEKUT MEHBIIUN €r0 yIroJl.

2) IIpoTus OoJIbIIIETO yIJIa TPEYTOJLHUKA JIEKUT MEHbBIIAs ero CTOPOHA.

3) Bonpmasa menquaHa TpeyroJbHUKA IIPOBEAEHA K €r0 MEHBITIEN CTOPOHE.

4) Bousbinasd BbICOTA TPEYTOJBHUKA IIPOBEAEHA K er0 MEHBIIEl CTOPOHeE.

5) Bousbinasa OumcceKTprca TPeyroJbHHKA IIPOBeleHA K ero MeHbIIeH
CTOPOHE.

OrBer: .

Monynas «PeasbHas MaTeMaTHUKa»

B Tabauie mpuBeseHBI HOPMATHBLI II0 IPBIXKKAM CO CKaKaJIKOIH 3a
30 cexyHI OIS yUallUXCs AEeBATHIX KJACCOB.

9-it KJace Maapuyuku deBouku

Buasr ncusiTaHU 5 4 3 5 4 3

IIpeisxkku co cxaxankou 3a 30 cexyun | 60 | 50 | 40 | 65 | 55 | 45

Kakyro oOIeHKY IOJYYNUT AEBYIIKA, caejaBinasi 68 IpPBIKKOB?

OrBerT: .

IIyTe, OpoOlifeHHBIH TeJIOM 3a IIPOMEKYTOK BpeMeHU t,<t<t{, rae
t, — HayaJo MHTepBajla UBMePeHNA BPeMeHU [BIKeHUd, a t; — ero
KOHell, YMCJEeHHO paBeH momniaau (Gpurypbl, orpaHUUYEeHHOU Tpadu-
KoM (yuxuuu V =V (¢) Ha sToM mpoMe)xkyTKe. MCHOJb3ys IIpuBe-
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16.

17.

18.

IOEHHBIM Ha PHUCYHKe rpa@uK CKOPOCTU ABUIKEHUA, YKaKUTE BeJIU-
YUHY OYTHU, OPOUAEHHOTO TEJOM 3a Hocjenmue 2 CeKYHIBI.

4 vwm/c
25

20

15

v

0 1 2 3 4 5 6 7 8 tcex

OrBerT: .

CTouMoCTh eIUHOTO OmjIeTa Ha OAHY II0e3IKy B I'. MocKBe cOCTaBJIsA-
et 50 pyOJeit, a cTOMMOCTEL eAUHOTO Omgera Ha 1 CYTKH COCTABJISET
210 pyb6ueii. CKOIbKO PyOJieill COCTABUT SKOHOMUS IIPU IIOKYIIKe Ou-
Jeta Ha 1 CyTKHU, ecJud B CpelHeM MOCKBUY COBepIIaeT IINeCThb IIO0-
e3I0K Ha TpamcmopTe?

OrBerT: .

K nneuam peryara, OJIMHBI KOTOPBIX PaBHHI [, = 8 u I, = 14, npu-
JIOJKEHBI CUJIBI, paBHBIe F|, F, u yIep:KuBaIlue ero B PABHOBECHUH.
OmnpeneanTe OTHOIIEHNE BEJUUYUHBI CUJIBI F, x Benunuune F,.

l2

glA 1

F

2

OrBerT: .

Ha mmarpamme mpuBeneHBI pe3yJabTAThl PEIIeHUS ABYX 3amad IIo
MaTeMaTHUKe yJallluMUCS Ha ojmMmnuajge. VI3BecTHO, 4TO 00Iliee KO-
audecTBO yuamiuxcs cocraBuyio N = 100 uenoBex. Ilepsyio u3 mpen-
JIO’KEHHBIX 3aga4 pemmau N, = 73 denmoseka, BTopylo N, = 50 ue-
JIOBEK.
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19.

20.

21.

N — KOJIMYecTBO YUaCTHUKOB
N, — pemniu niepByio 3afaqy
N, — pemmniu BTOPYIO 3a7a4y

N,, — pemmiu obe 3agaun

Kaxwue us y’I‘Bep)R,Z[eHI/Iﬁ OTHOCHUTEJIbBHO PEe3yJIbTaTOB PEIIeHUA 3aaad
BEPHBI:

1) HatizyTca yualmecs, KOTOpbIe pernuau obe 3agaum.

2) Kaxxkayio 3amauy pemruy XOTs Obl OSWH yUallluics.

3) Hucmo yualuxcs, PelnuBIINX o0e 3amaun, Oosbire 20 uegoBeK.
4) Yucmo yuaimuxcs, pelmmBHIIX o0e 3amaun, 20 uesioBeK.

OTrBerT:

W3 ypunl, B KoTopoit HaxogATcAa 11 OenbIx, 7 UEPHBIX U 7 KPACHBIX
IIapoB, Haygady BbIOMpaeTcsa oguH miap. KakoBa BepOATHOCTH TOTO,
YTO STOT IMAP OKAMKETCA KPACHBIM?

OrBerT:

MaxkcumanbHasg BbICOTA IMOABEMAa Teja, OPOIIEHHOTO0 ¢ HAYAJIbHON
CKODOCTBIO U, IOJ YIJIOM Ol K TOPHU3OHTY, HaXOAUTCA 1O (hopmy.ie

Vg sin’

H= , rme & = 10 m/c? yckopeHue CBOOOJHOTO IaJeHHUA.

PaccuuraiiTe MakKcUMaJbHYIO BBICOTY IOAHEMA Tejaa, OPOIIEHHOTO
c HauaJabHOH cKopocTwkio v, = 15 M/c mox yriaom o = 60° K ropu-
30HTY.

OrBerT:

YacTtb 2

Monynp «AxareGpa»
n+3
Coxparure Apo6b PR

OrBerT:
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22.

23.

24.

25.

26.

Paccrosume or myukTa A 10 myHKTA B mIepBbIi aBTOMOOMIIL IIPOE3:Ka-
2
eT B 1? pasa ObIcTpee BTOporo aBTomMoOmasA. HaiiguTe cKOPOCTH BTO-

poro aBTOMOOMJISA, ecaM OHA Ha 14 KM/4Jac MeHBIIIE CKOPOCTU IIEPBOTO.

OrBerT: .

Haiigure Bce 3HaueHUs mapaMeTpa, OIPU KayKIOM M3 KOTOPBLIX ypaB-
Henme x°-T|x|+3=a wuMeeT POBHO TPH PA3IUYHBEIX DeIIEHIS.

OrBerT: .

Mopyas «I'eomeTpus»

Cropounl nmapasnenorpamma ABCD AB = 10, AD = 6. B Kaxabiii us
TpeyroabuukoB ADC u ACB BOucaHBI OKpPYy:KHOCTU. Hailimure pac-
CTOAHUE MEXKIY TOUKaMU KacaHUA OKPYsKHOCTel m nquaroHaibio AC.

OrBerT: .

HoxakuTe, 4TO B JIIOOOM HepaBHOOEIPEHHOM TPEYyroJbHUKE Ouccek-
TpHca IPOXOAUT MEXKJIY BBICOTOH M MeEAMAHOM, IPOBEAEHHLIMU W3
TOUN K€ BepPIINHELI.

B Tpeyronrauke ABC paunbl ctopoH AB = 13, AC = 8. Ha cropoHe
AB B3sara touka D Tak, uto BD = 3. Touka E pacmojo:keHa Ha

.. 8
cropoHe AC Tak, 4To ILIOLIaLh UyeThIpEéXyroabHuka BCED paBHaA 13
miaomanu Tpeyroabuuka ABC. Halinure anumy orpeska CE.

OrBerT: .




BAPUAHT 5
YacTtb 1

Moayap «Aareopa»

Haiinure 3HaueHne BBIpAYKEHUA 2%-9—18,75.

OrBerT:

Ha xoopammaTHO#l mpsaMoil oTMeueHa Touka A. M3BecTHO, UTO OHA
COOTBETCTBYET OMHOMY W3 UYEeTHIPEX YKa3aHHBIX HU:Ke uucei. Ka-
KOMY M3 UMCeJI COOTBeTCTBYyeT Touka A? B oTBeTe yKaXuTe HOMED
yucIa.

|
I
0 1

| | |
® I I I
A

I

I

5 X
1) /3 2) 5 3) V7 4) 11
OrBerT:

4,5-10,5
Briunciure 3HaueHNe BHIPAMKEHUS T
OrBerT: .
Pemure ypaBHenue M:7
3x-1

OrBerT:

YcramoBuTe COOTBEeTCTBHE MeXKAy TrpaduramMum (QyHKIUi, m300pa-
JKEHHBIX Ha PHUCYHKe, W (opMyJIaMU, KOTOpPbIe MX 3aJal0T.

y y
A) A7 B) A7
V4 [
i i
/
/?, 0 2
-2 | x I C x
> 0 — >




BAPVAHT 5

35

C)

A7

Lt

[—
e~

=]

v

Dy=x2+2x -2

2
2) y=——
X

3)y=16x + 3

B rabauie monm Kakmoil OyKBOI, COOTBETCTBYIONIell rpaduKy, BIIU-

muTe HOMep (hOopMyJIbI, KOTOpas ero 3aJaéT.

A

B

C

OrBerT:

6. KoHeuHas umciioBas mocjieloBaTEJILHOCTD COAEpP:KUT 23 ujeHa, Iep-
BBII 13 KOTOPBIX PaBeH 5, a KasKIbIA IIOCJIEAYIONINI YJeH, HauuHas
CO BTOPOTO, MeHbIIle mpeasiayIiero Ha 2. Hafigute gBaaiaTh TpeTui

YJIeH IIoCJjieagoBaTeJIbHOCTH.

OrBer:
o 2
7. Haiinure sHauenue BoipaskeHus (a—56)"+224a, eciu a = 44.
OTBerT:
8. Pemure cucremy HepaBeHCTB {

B orBere YKaXHure HaunOOoJIbIIee meJjioe pelieHue CHUCTEMBI.

OrBerT:
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10.

11.

Monayas «I'eomeTpusi»

IIpamere a;, a,, a;, mapajjegbHble MeXAy COOOH, IMePeceKarTcA C
napayieIbHBIMUA TpsAMbIMU b, b,, b;. Yrox [, obpasoBaHHBIN IIPU
IepecedyeHUU NPAMBIX a, U b,, paBen 45°. Yemy paBeH yroa o, 06-
Pa3OBaHHBIM NPU MEepPecedeHUuU MPAMBIX a, u b,?

///

Neaca
[o [l

Xopael AB u CD oOKpPYyKHOCTU IepeceKaroTcsa B Touke M. Wasecrt-
HO, uro LAMC = 119°. Mepa ayru BC wmeHbine mepbl ayru AD
Ha 22° (cMm. pucysok). Haiingure mepy ayru BC. OTBeT yKaKuTe
B Tpagycax.

OrBerT:

OrBer:

Pom6, mmaromaau xoroporo paBHbI 4 u 3,5, mMeeT TaKy0 Ke ILIO-
5 .
magb, YTO M TPEYroJbHHK, BBICOTA KOTOPOI'0 pPaBHA ? Haiigure

IUIMHY CTOPOHBI TPEYTOJbHUKA, K KOTOPOI MpoBeAeHa BBICOTA.

OTrBerT:
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12.

13.

14.

15.

Haiigure mmomans Tpamenui, N300paskEHHON Ha KJeTuaTou Oymare,
cunMTasg, 4TO CTOPOHA KJeTKu paBHa 1 cm. OTsBer yKakure B cMm2.

N /

OrBerT: .

Yraxkute, KaKkue U3 IIePEeUUCJIEHHBIX HUMKe YTBePKIeHWNIl BepHBI
JUIs JII000TO TPEeyToJbHUKA.

1) Meauaubl TpeyroJbHUKA TEPECceKaloTcsI B OTHOUM TOYKe.

2) MeamaHbl TpeyroJbHUKA OEJATCA TOUKON HepeceueHuss B OTHOIIIEe-
Hum 1:2, cumMTasg OT BEPIIMHEIL.

3) MenmaHBI TpPeyTroJbHUKA PA3AessaioT ero Ha 6 paBHOBEJIMKUX YaCTe.

4) CymMMa OAJWH MeauaH TPeyroJbHUKA 0OOJIbIIE ero II0oJyIepuMeTpa.

5) Memmana TpeyroJbHHKA MEHbINE JII000M CTOPOHBI TPEYTOJbHUKA.

OrBerT: .

Monyns «PeaapHasa maTreMaTHEa»

B Tabiuie mpuBemeHBI HOPMATHBBI IO IIOSJHMMAHWIO TYJIOBHIIA 34
30 cexyHI I ydaluXcs OeBATBHIX KJIACCOB.

9-ii Kaace Maapuyuku JeBouku

Buasl mcneITaHMi 5 4 3 5 4 3

Iloguumanne tynoBumia 3a 30 cekyunm | 26 | 21 18 |23 | 20 | 17

Kakyro oOIleHKY IIOJyYUT IOHOIIA, cAeJaBinuii 24 IMOJHUMAHUI?

OrBerT: .

IIyTe, ODpolifieHHBIN TeJIOM 3a IIPOMEMKYTOK BpeMeHH t,<t<t , rae
t, — Hayajo MHTepBajla UBMePeHNA BPeMeHU JBIKeHUd, a t; — ero
KOHeIl, YKMCJEeHHO paBeH mjomniaau (purypbl, OrpaHUUYEHHOU Trpadu-
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16.

17.

18.

koM (yuxkuuu V V(¢) Ha sTOoM mpomeskyTke. VCHosb3ys IpuBe-
OEHHBIM Ha PHUCYHKe I'padUK CKOPOCTHU ABUIKEHUA, YKaKHUTE BeJIU-
YWHY OYTU, OPOUAEHHOTO TEJOM 3a mocjenHme 4 CeKyHIBI.

+ Vwm/c
25

20

15

w0l f

v

0 1 2 3 4 5 6 7 8 Lcex

OTrBerT:

CrouMoCTh enmHOTO Omijiera Ha HATHL IMOE3AOK Ha OOIIecCTBEeHHOM
TpaucmopTe B I'. MockBe cocraBiser 180 py06Jeii, a CTOUMOCTb €Iu-
Horo Omiera Ha 40 moes3gok cocraBiasdeT 1160 pybueii. CKoIbKO pyo-
Jefl COCTAaBUT S9KOHOMUS HPHU MOKyIIKe Omyera Ha 40 moe3moK BMeECTO
OMJIETOB HA IIATHL IIOE3N0K?

OrBerT:

K mneuam pbruara, OJMHBI KOTOPBIX DaBHHI [, = 8 u I, = 12, mpwu-
JIO3KEHBI CUJIBI, paBHbIe F |, F, U yIep:KuBalue ero B paBHOBECHUH.
Onpenenure Benuuuny cuiabl F,, ecnu F, = 10H.

l

2

FA

2

OrBerT:

Ha gmarpamme mpuBeIeHBI Pe3yabTATHI PeIlleHUA ABYX 3a1ad [0 Ma-
TeMaTHKe yJallluMUCA Ha oauMinaae. VIsBecTHO, UTO 00Illee KoJIuue-
cTBo yuamuxcsa coctaBuiao N =100 uenoBek. IlepByio u3 mpeaiosKeH-
HBIX 3afad pemunau N, =73 uesoBeka, BTopylo N, =50 uyesoBek.
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19.

20.

21.

N — KOJIM4ecTBO YUACTHUKOB
N, — pemmnnu IepByIo 3a7avy
N, — pemmnu BTOpPYIO 3aa9y

N,, — pemunu obe 3agaun

Kakwue m3 yTBep:KAEHWI OTHOCUTEJNHHO DPE3YJIbTATOB DPEIeHUA 3ahad
BEPHBIL:

1) HafimyTca ydaimecs, KOTOpPbIe peInujau obe 3azadmu.

2) Kaxxkayro samady pemrus XOTs Obl OOWH ydallluics.

3) O0s3aTebHO HAUAYTCA yUalllliecs, He PeIInuBIIre HU OTHOM 3aJaui.

4) Yucyo ydyaimxcs, He PeIIUBIINX HY OTHON 3aJauu, MOKET ObITh
pasHO 25.

OrBerT: .

W3 ypubl, B KoTopoii HaxomaTca 11 GenbIx, 7 UEPHBIX, 6 KpacHBIX
u 6 CMHUX IIIapoB, HayJaauy BhIOMpaeTrcsa onuu imap. KaxoBa BepoAT-
HOCTBb TOTO, UTO ITOT IITap OKAaXKeTCs CHUHUM?

OrBerT: .

ITpu ympyrom j1060BOM coyaapeHHU OBa Tejda, MacChl KOTOPBLIX paB-

HBI M, = 3 KI, M, = 2 KI' U KOTOPbIe€ [IBUTAJUCH CO CKOPOCTAMHU,

PaBHBIMHU COOTBETCTBEHHO U; = 5 M/c, U, = 3 M/C, DPas3jIeTalTCa U

HAa4YMHAIOT ABUTaThCA CO CKOPOCTAMU U, Uy, 3ajaBaeMbIMHU (popmy-

(m1 —m2)v1 +2m,0, v = (m1 —m2)02 +2m,v, ' Paccumratite
m, +m, m, +m,

CKOPOCTEL IIEPBOTO TeJa IOCJe COyAapeHm’s.

JaMu: U] =

OrBerT: .

Yactb 2

Monyap «Aare6pa»

33n+2 . 3—n+1
1 1n+1
OrBerT: .

Coxparure Apo0ODL
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22,

23.

24.

25.

26.

Karep mpoiéa mpoTuB TeueHMs peKum 8 KM M BepHYJCA oOpaTHO,
1
3aTpaTUB Ha OOpaTHBIA OYyTb HA 3 yaca MeHbIle, YeM MPOTUB Te-

yenus. Haligure coOCTBEHHYIO CKOPOCTh KaTepa, €CJU CKOPOCThL Te-
YeHUS peKu paBHA 2 KM/4ac.

OrBerT: .

HaiinuTe Bce 3maueHUsa mapamMeTpa, MPU KaKIOM M3 KOTOPBLIX ypaB-
HeHUe Xx° —7|x|-12=aumeer POBHO TPU PA3IUUHBIX DEIICHU.

OrBerT: .

Mopyas «I'eomeTpusi»

B paBuoGenpennoii Tpamemuu ABCD c¢ ocHoBanuamu AD = 12,
BC = 6 u 6GokoBoii cTtopoHOil AB = 5 mpoBemena agumaroHaab BD.
B kaxgprii u3 TpeyroabHUKOB ABD u CBD BOucaHBI OKPYKHOCTH.
Haiinure paccroanmne MexkIy TOUKaMHU KacaHUS OKPYIKHOCTel U mua-
rouajabio BD.

OrBerT: .

HokakuTe, 4TOo AJAWHA OMCCEKTPUCHI yrjia HepaBHOOEIPEHHOTO Tpe-
YTroJIbHUKA OOJIbIEe AJUHBI BBICOTBI, HO MEHbIIE IJHUHBI MeIHAaHBI
TPEYTrOJIbHUKA, IIPOBENEHHBIX M3 TON K€ BEpPIIUHBI.

B Tpeyronbauke ABC gaunbl ctopoH AB = 30, AC = 24. Ha crTopoHe
AB B3ara touka D rtak, uro BD = 18. Touxka E pacmoJioskeHa Ha

N 11
cropoHe AC Tak, 4TO ILIOINAAL UeThIpéxyroabHuKka BCED paBHaA I

miomfagu Tpeyroabuuka ABC. Hatigure naumy orpeska CE.

OTrBerT: .




BAPUAHT 6
Yactb 1

Monyas «Aareopa»
Haiigure 3mauenme BuIpaskenusa 3,618:1,8-2,1.

OrBerT:

Ha xoopaummarHoii mpsaMoil orMeuena Touka A. 3BecTHO, UTO OHa
COOTBETCTBYET OJHOMY W3 UYETHIPEX YKa3aHHBIX HU:Ke uucea. Ka-
KOMY 13 UHCeJ COOTBETCTBYeT Touka A? B oTBeTe yKa:KuTe HOMEp
qyuca.

|
I
0 1 A 5 F
1) 3 2) 5 3) V7 4) 11
OTsBerT:
5,6-7,7
Bolunciaure 3HaueHHEe BLIPAMKEHUA ——————,
0,88
OTBerT:
x-1
Pemure ypaBHeHUe =5
2x+3
OTsBerT:

YcTaHOBUTE COOTBETCTBHE ME:KIy Trpaduramu (PyHKIUNA, u3obpa-
JKEHHBIX Ha PUCYHKe, W (opMyJiaMU, KOTOPbIe MX 3a7afoT.

y y
A) A7 B) AT
y4
//

/
//
72 10 | x .| x

Ll 0 »
/ -2




42

Ora. MATEMATUKA. TPEHNPOBOYHbIE 3AOAHNA

C)

\ 4

1) y=-2

3
2 =——x+3
) Y 2

3
3) y=—x+3
)yzx

B rabaume mom Kakmoit OGYKBOM, COOTBETCTBYIONIel TrpaduKy, BIIU-
muTe HOMep (hOPMYJIbI, KOTOPas ero 3amaér.

A

B

C

OrBerT:

Komeunas uwmciioBas ImocJie[OBaTEJIbHOCTL COAEPKUT 7 UJIEHOB, IIep-
BBIII M3 KOTOPBLIX paBeH 729, a KasKIbIM IOCHEAYIONINI YJeH, Ha-
YpHAasg CO BTOPOTO, MeEHBIe IpeALIAVINero B Tpu pasa. Haiigurte
ceIbMOM UJIeH ITOCJIedOBATEILHOCTHU.

OTrBerT:

o 2
Haiinure sHaueHue BhIpaskeHMs (a+13) — 52a, ecau a = 23.

OrBerT:

Pemure cucremy HepaBeHCTB {

5x+12>0
3x+1<0

B orBere VYKaXnuTe HauMeEeHblllee IIeJI0€ peIlleHure CHUCTEMBI.

OrBerT:
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10.

11.

Monyap «I'eomeTpusi»

[Mpamere a,, a,, a;, mMapajjeJbHble MeXAy COOOH, IMePEeceKarTCA C
napayIeIbHBIMUA TpAMBIMU b, b,, b;. Yrox [, oOpasoBaHHBINI TTPU
nepeceyeHUN NPAMBIX a, u b,, pasen 145°. Uemy paBen yrox a,
00pasoBaHHBLIA NPU IepecedyeHuy NPAMBIX a, U b,?

OrBerT:

Xopasl AB u CD oKpY:KHOCTU HepeceKarTcs B Touke M. VsBecTHo,
uto LZAMC = 120°. Mepa ayru BC menbiie mepbl ayru AD ma 22°
(cMm. pucynok). Hafinure mepy ayru BC. OTBeT yKasKuUTe B I'paJgycax.

A D

OrBerT:

BhicoTa mapajLieJorpaMMa KMeeT IJHHY, PaBHYI0 56 . PaBHoGe-
IPEHHBIH TPEyTroJbHUK, O0KOBas CTOPOHA KOTOPOTO PaBHA 7, & BBHICO-
Ta, IPOBeNEHHASA K OCHOBAHUIO, PaBHA 5, NMeET TaKyIO JKe ILIOIIAlb,
yTo M mapaJienorpamMm. HaiiauTe AJIMHY CTOPOHBI IapaJijieorpam-
Ma, K KOTOPOII IIpOBeJeHa BBHICOTA.

OrBerT:
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12. Haiigure niomanb TPeyroabHUKA, W300PaKEHHOTO HA KJIETYATOH
Oymare, cumTasi, UYTO CTOPOHA KJeTKu paBHa 1 cMm. OTBeT yKa:KuTe
B cM2.

OrBer:

13. VxkakuTe, KaKue K3 IEPEUYUCJEHHBLIX HUKE YTBEP)KICHUH BEPHBI
UL JII000T0 TPEeyroJbHUKA.

1) BucceKTpuchl TpeyroJbHHUKA IIepeceKaioTcs B OJHOI TOUKe.

2) Touka TepeceueHUsa OMCCEKTPUC AEJUT KasKIYIO0 M3 HUX B OTHOIIIE-
HUM, PABHOM OTHOIIIEHWIO CYMMBbI JJINH CTOPOH, €€ 3aKJIIYAOINX,
K JJHHE CTOPOHBI, K KOTOPOIi OHA IIPOBEIEHA.

3) BuccekTpuca yriia TpeyroJbHMKA MEHBIIIE CPeIHero reoMeTprye-
CKOTO JJWH CTOPOH, €€ 3aKJIOYAIOIINX.

4) Menblliasag OMCCEKTPHICA TPEYTOJIbHUKA IPOBEIeHA K MEHbIIe CTOPOHE.

5) KBagpaT cyMMbI OJUH OHCCEKTPUC TPEYTOJLHUKA MEHBIIe YT-
poOeHHOr0o KBajJpara IIOJyIepuMeTpa TPeyTroJbHUKA.

OTrBerT: .

Monayas «PeasbHas mMaTeMaTHKa»

14. B Ta6.HI/II_[e IIpUBEeAEeHbl HOPDMATHUBEI IIO0 METaHUIO MA4Ya Ha JaJbHOCTHb
AJIA ydalniuXcda AeBATBIX KJIAaCCOB.

9-ii Kaacc Manpuuru HdeBouku
Buasl mcnbsITaHH 5 4 3 5 4 3
MeTaHre Msya Ha AAJBHOCTH (METP) 40 | 385 | 31 | 85 | 26 | 20

Kakyio oleHKyY HOJYyYHT IOHOIIA, MEeTHYBIIuii mau Ha 48,5 merpa?

OrBerT: .
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15.

16.

17.

IIyTe, OpolifleHHBII TeJIOM 3a IPOMEMKYTOK BpeMeHH t,<t<t , rae
t, — HauaJlo MHTepBaja W3MEPEeHWUs BPEeMEeHU ABUIKEHWs, a {; — €ero
KOHell, YKMCJEeHHO paBeH momiaau (Gpurypbl, orpaHUYeHHOU Trpadu-
KoM QyHKimmu V =V (t) Ha 9TOM mpOMeKyTKe. VICIONAb3ys IpUBe-
OEHHBIM Ha PHCYHKe rpa@uK CKOPOCTHU ABUIKEHUA, YKaKHTE BeJIU-
YUHY OYTHU, OPOHAEHHOTO TEJIOM 3a IepBble 3 CEeKYHIBI.

+ Vwm/e
25

20

15

10 /

v

0 1 2 3 4 5 6 7 8 Lcex

OrBer: .

CrouMOCTh eQMHOr0 OmjeTa Ha IATL II0Ee3H0K Ha OOIeCTBEHHOM
TpaHcmopTe B I'. MockBe cocraBiaser 180 py6Jeii, a CTOUMOCTb €Iu-
Horo 6myera Ha 60 moesgok cocrasaser 1400 pyobaeii. CKoIbKO pyo-
JIefl COCTABUT SKOHOMUS IIPU IIOKYIKe Omiaera Ha 60 moe3goK BMeCTO
0MJIeTOB Ha HATH IIOE3J0K?

OrBerT: .

Ha pblua’KHBIX Becax ¢ PAaBHBIMHU IIJIeUaMM XOTSAT YPaBHOBECUTH Mac-
cy, paBHyo m = 17 r. B pacnops:xeHun nMeeTcsa HAOOpP THPHh BECOM
1, 2, 3, 5, 8, 13 r. YKakute HaOOp HEOOXOAMMELIX T'Mpb. B oTBere
3aIIUININTE YNCJIO, COCTOAIEe U3 BeCOB I'MPhb, PACHOJIOKEHHBIX B BO3-
pacramlieM mopaaxke. Eciaum pelleHMI HEeCKOJBKO, VKa:KuTe Habop,
coepiKRalliii MeHbIllee KOJNUYECTBO T'HpPb.

UA@

OrBerT: .
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18.

19.

20.

21.

22,

Yerpipe 6a00uKkm cumaT B pAn. IBe m3 HUX cuHHE, OJHA cepad U
onHa KpacHasi. VI3BeCcTHO, UTO:

— cJeBa OT cepoil 0a60UYKM CUAUT MAaKCHUMYM OJHA CUHSAS 0aO0uKa;
— KpacHasa 0a0OuKa He CHUIUT C Kpasd.

Kaxoe m3 yTBep:kAeHN 00d3aTeIbLHO BEPHO:

1) Tperba cupaBa 6abouka — cepas.

2) IlepBas cupaBa 6abouxka — CHUHSA.
3) Bropasa cupasa 6abouxa — cepad.
4) IlepBasa cyeBa 0abouKa — CHHAA.
OrBerT: .

W3 ypHBI, B KOTOpO# HaxogATcA 12 6enbiX M 8 UEPHBIX IIAPOB, IIO-
cJIeIoBaTeJbHO BLIHMMAIOT IMapbl. KakKoBa BepPOSATHOCTH TOTO, UTO
BTOPO# BBIHYTHIN Imap okaskerca Oenbim? Illaper oOpaTHO He BO3-
BPAIIAIOTCA.

OrBerT: .

IIpum yopyrom Jjio00BOM cOyZapeHWU ABa TeJjia, MacChl KOTOPBIX DPaB-
HBI m,; = 4 Kr, m, = 1 KI' ¥ KOTOpble NBUTAJUCH CO CKOPOCTAMHU,
PaBHBIMH COOTBETCTBEHHO U, = 6 M/c, v, = 5 M/c, pasjieralTca u
HaYWHAIOT JBUTAaThCA CO CKOPOCTAMH V), Uy, 3aJaBaeMbIMH (opmy-

m, —m, v, +2m,v m, —m, v, +2m,v
( ! 2) ! 2 2, vz’:( 2 1) 2 "L Paccuuraiite
m, +m, m, +m,

CKOPOCTb BTOPOI'0 TeJjia IOCJIe COyIapeHus.

JaMu: U =

OrBerT: .

YacTtb 2

Moaynap «Aareopa»

54n+5

Cokparure ApooOnL PUEERSTICE

OrBerT:

Karep mpoién mpoTus TeueHUs peKu 36 KM U BepHYJICS oOpaTHO,
. 1
3aTpaTuB Ha OOPATHBIM IIyThL Ha 5 yaca MeHbIIIe, YeM IIPOTHUB Te-

yenus. Haligure cOOCTBEHHYIO CKOPOCTH Karepa, eCJau CKOPOCTH Te-
YeHUS pPeKUu paBHA 3 KM/dac.

OTrBerT: .
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23.

24.

25.

26.

Haiinure Bce 3HaueHUA mapamerpa, IPW KasKIOM M3 KOTOPBIX ypaB-
HeHUe |x2 —2ax|=a1/11v1ee'r POBHO TpU PAaABJIUUYHBLIX DEIeHUd.

OrBerT:

Mopyas «I'eomeTpusi»

B paBuoGenpennoit Tpamenuu ABCD c¢ ocHoBanusamu AD =13, BC =17
u O0OKOBOU cTOopoHOi AB = 5 mposegena guaroHanas BD. B KaKabIi
u3 TpeyroabHuKoB ABD u CBD Bumucaubl OKpy:KHOCTH. HatiguTe pac-
CTOSAHNE MEXXIY TOUKAMHN KacaHMA OKPYsKHOCTEH M amaroHaybio BD.

OrBerT:

Touku D, E, F — cepeaunsl ctopoa AC, AB, BC tpeyroapauka ABC,
BG — BwicoTa Tpeyroabauka ABC. [okaxxure, uro LEGF = ZEDF.

OrBerT:

Hatigure 60KOBYIO CTOPOHY PaBHOOEIPEHHOM Tpalelinu, eCJau OCTPLIH
YroJI IpU OCHOBAHHUM Tpamenuu paBexH 60°, mjoiiaib Tpamelnuy pas-
Ha 288+/3, a B TpamenuI0 MOKHO BIHCATH OKDPYKHOCTb.

OrBerT:




BAPUAHT 7
Yactb 1

Moayap «Aareopa»

Haiigure 3HaueHUe BBIpaAKeHU 41 Z—L
15 120

OrBerT:

Ha xoopammaTtHOil mpsmoii oTmeueHa Touka A. Ms3BecTHO, UTO OHA
COOTBETCTBYET OJHOMY M3 UETHIPEX YKA3aHHBIX HUKe yucea. Kakomy
W3 UMCeJ COOTBEeTCTBYyeT TouKa A? B oTBeTe yKasKuTe HOMEpP UMCJIA.

v

I I
I I
0 1 A 5 %
1) 5 2) V11 3) V13 4) J19
OrBerT:
5,6 - 4,8
Bolunciaure 3HaYeHNe BBIPAKEHUA
0,42
OrBerT:
2x+33

Pemnre ypaBHeHHEe ——— =

bx -2

OrBerT:

YcTaHOBUTE COOTBETCTBUE MeXKAY Tpadmkamm QYHKIUH, msobpa-
JKEHHBIX HA PUCYHKe, 1 (opMyJJaMHU, KOTOPhIE WX 3aJaloT.

y Y
A) AT B) A7

\ 4
v
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y
C) A7

0 .
Dy=3
2)y=-x+3
3y=x+3

B rabaume mom Kaykmoit OYKBOM, COOTBETCTBYIONIel rpaduKy, BIIU-
muTe HOMED (DOPMYJIBI, KOTOpas ero 3aJaéT.

A

B

C

OrBerT:

Koneunasa umcaoBasd MOCJIEOBATEIBHOCTh COAEPIKUT [ UJIEHOB, IIEP-
BBIN M3 KOTOPBIX PaBeH 32’ a KasKIbIN IMOCJeAYIONIUHN UJeH, HauyM-

Has CO BTOPOro, OOJIbIle HMPeALIAYIero B ABa pasa. Haligure mrecroit
UJIeH MOCJIeJOBATEJIbHOCTH.

OrBerT:

o 2
Haiinure sHauenue BoipaskeHus (a+34)" —136a, ecau a

OTrBerT:

Pemure CHUCTeMy HepaBEHCTB

B oTBere YEKaXnuTe HauMeEHblllee II€JI0€ pelleHre CHUCTEMBI.

OrBer:

7x+15>0
15x-7<0
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10.

11.

Monayas «I'eomeTpusi»

IIpamere a;, a,, a;, mapajjegbHble MeXAy COOOH, IMePeceKarTcA C
napauleIbHBIMUA IpAMbIMU b, b,, b,. YTon a, 00pas3oBaHHBIN IIPHU
nepeceyeHUU MPAMBIX a, u b, pasen 58’. Uemy pasen yrox P, 06-
Pa3OBaHHBIA NPU MEePeCeYeHUuU NPAMBIX a, u b,?

OTrBerT:

Xopael AB u CD okpy:KHOCTH IlepecekaioTca B Touke M. MsBecT-
HO, uTo LAMC = 125°. Mepa mayru BC wmeHbIiie Mepbl ayru AD
Ha 14° (cMm. pucynok). Haiizure mepy ayru BC. OTBeT yKasKuTe B
rpagycax.

OrBerT:

Pom0, mmaromaysium KOTOpPOoro MMEIOT AJINHLI, paBHbIe 6 u 4,8, umeer Ty
JKe TJIomIagb, UTO U TPEYroJbLHUK, BBICOTA KOTOPOTO PaBHA CTOPOHE,
K KOTOpOIi oHa mpoBeneHa. HaiinuTe 60KOBYIO CTOPOHY TPEYTOJLHUKA.

OTrBerT:
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12.

13.

14.

HatiguTe miomiagb TpeyroJbHMKA, M300PAKEHHOTO Ha KJETYaToM

Oymare, cumrasi, UTO CTOPOHA KJeTKu paBHa 1 cM. OTBeT yKaKuTe
2

B CM*“.

OrBerT: ]

Vrkaure, Kakue 13 IEPEUNCIEHHBIX HUKE YTBEDP:KJIEHUN BepPHBI
IJIsS JI000T0 TPEeyroJbHUKA.

1) Ilmomiagsr TpeyroJbHUKA He OO0JIbIIle MHOJIOBUHBLI TPOU3BEIAEHUSI
IBYX JIOOBIX €ro CTOPOH.

2) Ilmomianbk TpeyroJbHUKA He OOJIBINIE OJHOM UeTBEPTU CYMMBbI KBa-
IPaToB JIBYX JIIOOBIX €ro CTOPOH.

3) Ilmomiank TpeyroJbHUKA MEHBINIE OJHOM IITeCTOH CYMMBbBI BCEX IIO-
MapHbIX TIPOM3BEIEHUU ero CTOPOH.

4) Ilnomiaap TpeyroabHMKA OOJbINIe IIOJOBMHBI KBaapaTa CpeIHero
apu@MeTUYeCKOro ABYX JIIOOBIX €ro CTOPOH.

5) Ilmomtaas TpeyroJabHUKA MEHbIIe OJHOI ITIeCTOM CyMMBI KBaJApaTOB
BCEX €ero CTOPOH.

OrBerT: .

Monyas «PeaspHas mMaTeMaTHKa»

B rmabimuie mpuBeeHbI HOPMATWUBHI IO TNpbIXKKaM B Oere Ha 1000
METPOB [JI yUaIllUXCA AEBATHIX KJIACCOB.

9-i1 Kaace Maasuuku deBouku
Buasl ucneiTaHui 5 4 3 5 4 3
Ber 1000 M (MuH B cek) 3,40 | 4,00 | 5,00 | 4,20 | 4,40 | 5,30

Kakyioo OIleHKYy MOJYyYUT IOHOINA, IIPEOJOJIeBINNIM IUCTAHIIUIO 34
3 MuuyTHl 38 ceKyHa?

OrBer: ]
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15.

16.

17.

IIyTe, ODpolifleHHBIN TEJIOM 3a IPOMEMKYTOK BpeMeHU 1, <t<t?,, rme
t, — Ha4ajo MHTepBajla UBMePeHUA BPeMeHU IBV'KEHUd, a t; — ero
KOHell, YHMCJEeHHO paBeH mJomiaau (Gpurypbl, orpaHUYeHHOU TIpadu-
KoM QyHKImu V =V (¢) Ha 9TOM HpOMEKyTKe. VICIOAb3ys IpUBe-
OEHHBIM Ha PHCYHKe Ipa@uK CKOPOCTH ABHKEHUS, VKAKUTEe, KaKoe
paccTosaHMe ObLIO HMPOHUAEHO 3a 8 CEeKVHI.

+ Vwm/c
25

20

15

10

v

0 1 2 3 4 5 6 7 8 Lcex

OrBer: .

CTouMMOCTL Pa30BOIi MOE3AKM Ha 9JIeKTpuuKe MockBa—BoJsioKoIaMCcK
cocraBiasger 266 pyoOaeii. CroumocTr abomemenTa Ha 10 gHei, 1mo-
3BOJIAIOIIEr0 COBEPIIATH JBe moe3aKu u3 MOoCKBBEI B BoJIOKOsIaMCK
u obpaTHo, cocTtaBjasgeT 2885 pyodaeii. CKoIbKO pyOJeii MOYKHO C3-
KOHOMUTD, €CJU KynuTh abomeMmeHT Ha 10 mmeii?

OTrBerT: .

Ha PBIYAXHBIX BeCaX C PABHBIMU IIJIEYaMHM XOTAT YPABHOBECUTH MacC-
cy, paBHy0 m = 28 r. B pacmops:xeHun nMeeTca HAOOpP THPbh BECOM
1, 2, 3, 5, 8, 13 r. YKakute Habop HeOOXOAUMLIX I'MpPb. B oTBeTe
3aIIUINNTE YKCJIO, COCTOAIIEe U3 BECOB I'MPb, PACIOJIOKEHHBIX B BO3-
pacrarooiiem mnopsake. Eciau pelreHuil HECKOJBKO, yKaKuTe HAOOD,
coZep Kalii MeHbIlee KOJUYECTBO T'HPb.

UA@

OrBerT: .
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18.

19.

20.

21.

22.

23.

Cmou, Tturp, 0eremor, :Kupad u OCEJ IIaramT APYT 3a APYTrOM IIO
Jopore B KaKOM-TO mopsanke. MI3BecTHO, UTO CJIOH M OCEJI HEe HUIYT
IPYyT 3a APYroM m o0a He HAXOOATCA PAAOM ¢ 06ereMOTOM.

Kakoe u3 yTBepikgeHUl 00s3aTeIbLHO BEPHO:
1) JKupad u TUrp He HUAYT C Kparo.
2) BeremMoT HaxXOOUTCS CTPOrO B CepemuHe.

3) BereMoT MIET PSAAOM C TUTPOM.
4) Océn upér KpalHuUM.

OrBerT: .

Ha KapTOodYuKaX BBINIMCaHbl ABY3HAUYHBbIE YMCJia. Haititu BEPOATHOCTH
TOI'0, YTO Ha BbIﬁpaHHOfI KapTouKe OKaKeTCsda YucCJIo, I.H/I(bpbl KOTO-
poro ogmHaKOBBI.

OrBerT: .

IIpu Heyumpyrom coygapeHuM ABYX TeJ Teja Ae@OopMHUPYIOTCS B Me-
CTe COIPUKOCHOBEHUS, a 3aTeM HAUYMHAIOT ABUTaThCS C OOIIEH CKO-
m,v; +myv,
POCTBIO, KOTOPYIO MOKHO paccumrarh mo (opmysne: v, =—11 22,
m, +m,
PaccuuTtaiiTe CKOPOCTB TeJI, MaCChl KOTOPBIX PaBHBI M, = 4 Kr, m, =
1 KI' ¥ KOTOpbIe ABUTAJNCHL CO CKOPOCTIMU, PABHBIMU COOTBETCTBEH-

HO U, = 6 M/c, v, = 5 M/cC, TTOCJIe HEYIPYTOTO COyAapeHU.

OrBer: .

Yactb 2

Moayap «Aareopa»
n+6

4n+7_9n+5'
OrBerT: .

Cokparure apoOH

Karep mporén mpoTuB TeueHUs peKu 24 KM U BepHYJICS oOpaTHO,
. 2
3aTpaTHUB Ha OOpaTHBIN MYyTh Ha 3 yaca MeHbIIle, YeM MPOTHUB Te-

yenus. Haiigure coOCTBEHHYIO CKOPOCTh KaTepa, €CJU CKOPOCTHL Te-
yeHUs PEKM paBHa 3 KM/4ac.

OrBerT: .

Haiigure Bce 3HaueHUs mapaMeTpa, OIPU KasKIOM M3 KOTOPBLIX ypaB-
HeHUe |x2 —6ax|=81a UMeeT POBHO TPU Pa3JUUYHBIX PEIIeHUA.

OrBerT: .
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24.

25.

26.

Monayas «I'eomeTpusi»

B paBuoGenpennoii Tpamemuu ABCD c¢ ocHoBanuamu AD = 14,
BC = 6 u O00oxoBo#l cTopoHoil AB = 6 mposemeHa aumaroHaab AC.
B xaxxapiii us tpeyronbHukoB ADC u ACB BOuCAHBI OKPYXHOCTH.
Haiigute paccTosgHne MeXay TOUKaMU KacaHUA OKPYKHOCTel 1 mua-
romananio AC.

OrBerT:

B nopamoyroasHom Tpeyroasrauke ABC, ZC = 90°. Touku D u
E mpuHazie:xxaT THUOOTeHYy3e TpeyroJabHuKa, mpuuém BC = BD,
AC = AE. U3 Ttouek D u E TpoBOAATCA IMEePIEHAMKYJIAPHI K KaTe-
ram: DG 1 AC, EF | BC. Hoxkaxkure, utro DE = DG + EF.

OTrBerT:

Touka KacaHUS OKPY:KHOCTU, BOMCAHHOM B paBHOOEIpPEHHYIO Tpale-
10, AeJUT OOKOBYIO CTOPOHY Tpallelluy Ha OTPe3KM, paBHble 12 u
48. HaiimuTe maomiagb TpPaIleIui.

OTrBerT:




BAPUAHT 8
Yactb 1

Monyap «Aareopa»

1. HaiiguTe 3HaueHMe BBIPAIKEHUS 1,854:1%—2'2,02.

OrBerT:

Ha xoopamHaTHO#I mpsaMoil oTMedeHa Touka A. M3BecTHO, UTO OHA
COOTBETCTBYET OJHOMY M3 UYETBIPEX YKa3aHHBIX HHUKe umncea. Ka-
KOMY 13 YHCeJ COOTBEeTCTBYyeT Touka A? B oTBere ykakuTe HOMEP
JucIIa.

| | | | | R
| | | | 1@ I >
0 2 A 10 7%

1) V55 2) 41 3) /63 4) /65

OrBerT:

\9,1-414,3
Brrunciure 3HaueHUe BBIPpAsKeHUSA o

OrBer: .

535—1:5
3x+1

Pemure ypaBHenue

OrBerT:

VYcranoBuTe COOTBeTCTBHE MeXXAy TrpaduramMm (GyHKOUi, mu3obpa-
JKEHHBIX HA PHUCYHKe, 1 (GopMyJaMHU, KOTOPbIe WX 3aJaloT.

y y
A) n7] B) AT
\ |
REEE/ MR
V \ /

-

v
\ 4
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1) y=x*-2x-1
2) y=-x*+2x+6
3) y=x*+4x+3

B rabmume mom Kakmoit OyKBOM, COOTBETCTBYIONIei rpaduKy, BIIU-
muTe HOMep (OPMYJIBI, KOTOpas ero 3ajaér.

A B C

OTrBerT:

Koneunas umcioBas mocjaeqoBaTeIbHOCTE comeps:xuT 10 umeHoB, mep-
BBII 13 KOTOPBIX paBeH 1, a KayXKAbIM IOCHIEeAYIOMNI UJeH, HauMHAasd
CO BTOpPOro, 0OJIbIlle IpPeAbIAYIIEro B JABa pasa. Haligure IiecToi
YJjIeH IIOCJIeLOBATEJIHHOCTH.

OTrBerT:

. a®—-289
Haiigure 3Hauenne BLIpaKeHUS —17, ecau a = 13.
a_

OrBerT:

8x+25>0

Pemure cucreMmy HepaBEHCTB
5x-8<0

B orBere VYEKaXnuTe HauMeEeHbIllee IIeJI0o€ peIlleHure CHUCTEMBI.

OrBerT:
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10.

11.

Monyap «I'eomeTpusi»

[Mpamere a,, a,, a;, mMapajjeJbHble MeXAy COOOH, IMePEeceKarTCA C
napayIeIbHBIMUA TpAMBIMU b, b,, b;. Yrox [, oOpasoBaHHBINI TTPU
nepece4eHUU NPAMBIX a, u b,, Ha 110° Goxbmre yria o, o6pa3oBaH-
HOT'O TIPU TlepecedeHuu NPAMBIX a, u b,. Hemy paBen yroa o?

OrBerT:

Xopasl AB u CD oKpY:KHOCTU HepeceKarTcs B Touke M. VsBecTHo,
uto LZAMC = 122°. Mepa ayru BC menbiie mepbl ayru AD ma 22°
(cMm. pucynok). Hafinure mepy ayru BC. OTBeT yKasKuUTe B I'paJgycax.

A D

OrBerT:

ITapannensorpaMmm, OCHOBaHME KOTOPOrOo MMeeT IJUWHY, paBHYIO 27,
a BBICOTa, MPOBeAEéHHAs K OCHOBAaHMIO, PaBHA 3, MMeeT TaKyI0 Ke
IJIoH[aAb, UTO M PABHOOEAPEHHBIN NPAMOYIOJLHBIA TPEYyroJbHUK.
Haiigure aauHy TUIOTEHY3BI TPEYTrOJbHUKA.

OrBerT:
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12.

13.

14.

15.

Hatigure maomians Gurypbl, n300pasKEéHHON Ha KJeTuaToii Oymare,
CcuMTasg, 4YTO CTOPOHA KJeTKH paBHa 1 cm. OTBer yKaskure B cM2.

JAREAN

OrBerT: .

YKakuTe, KaKkue U3 MEePeUYrCJIeHHBIX HUKe YTBEP:KIAECHUN BEPHHI.

1) Ecaiu pumaroHaJu 4YeTHIPEXYTOJbLHUKA PaBHBI, TO OH IIPAMO-
YTOJNILHUK.

2) Eciu guaroHasim 4eTHIPEXYTOJBHUKA PaBHBI, TO OH POMO.

3) Ecau mmaroHasii YeTHLIPEXYTOJbHUKA IMEPIeHAUKYJISAPHBI, TO OH
pomo.

4) Eciu mmaroHaJyu YeTHIPEXYTOJbHHKA PABHBI M TOUYKOM Ilepeceue-
HUS OeJATCA IOII0JIaM, TO OH IIapaJjljaesorpaMM.

5) Ecom muaromau 4eTBIPEXYTOJbHUKA MEPHEHANKYIAPHBI U TOUKOH
nmepeceyeHusA JeJATCS IIOIojaM, TO OH PoMmoO.

OTrBerT: .

Moaynas «PeasbHas MaTeMaTHKA»

B Tabinuie nmpuBeneHbl HOpMAaTUBEI I0 Oery Ha 60 MeTpoB JjsA yua-
MIUXCS JMEeBATHIX KJIACCOB.

9-i1 kaace Manpuyuku deBouknu
Buasl ucnsITaHUi 5 4 3 5 4 3
Ber 60 M (cex) 8,4 9,2 | 10,6 | 9,4 10,0 | 11,2

Kakyio OLeHKY IOJyuYuT OeBYIIIKa, IPo0esKaBIllas IUCTAHIIUIO 3a
10,5 cexyHIBI?

OrBerT:

IlyTe, npolifeHHBIN TeJIOM 3a IDOMEXKYTOK BpeMeHU t,<t<t, rae
t, — HaYaJo MHTePBaJa U3MEPEHUA BPEMEHU IBUKEHUd, a t; — ero
KOHeIl, YMCJEeHHO PaBeH ILJIOIAAu (pUTyphl, OorpaHUUYEHHOI Trpadu-
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16.

17.

KoM (yurkumu V =V (¢) Ha sTOM mpoMe)kyTKe. MCHosb3ys IpuBe-
OEHHBIN Ha PUCYHKE IpapuK CKOPOCTH ABUKEHUA, YKAKUTE, dyepes
CKOJILKO CEKVHJ IOocjJe Hauaja IBUMKEHHS IPONIeHHBIM IyTh OBLI
pasen 87,5 M.

L+ Vwm/e
25

20

15

v

0 1 2 3 4 5 6 7 8 Lcex

OrBer: .

CrouMocTh pPasoBoil moe3nKuW Ha sJjeKTpuuke MockBa—HWcrTpa co-
craBpiasger 133 pyoOssa. CroumocTh aboHemenTa Ha 20 mHeH, II03BO-
JISTIOIIETO COBepIllaTh ABe moe3nku u3 MockBwl B McTpy u obpaTHO,
cocraBasger 2000 pyoOiseii. CKOJIbKO pPyOJeill MOMKHO CIKOHOMUTD,
ecau KynuTh aboHemeHT Ha 20 mHeii?

OrBer: .

Ha prruaxHBIX Becax ¢ PaBHBIMHU ILI€YAMU XOTAT YPABHOBECUTHL MacC-
cy, paBayo m = 50 r. B pacnopsixeHun nmMeeTcsa HAOOpP IMPb BeCOM
1, 2, 3, 5, 8, 13, 21 r. YrkaxuTe HaOOp HEOOXOAUMBIX Iupb. B oT-
BeTe 3aIIUIIUTE UYUCJIO, COCTOAINee M3 BECOB I'MPb, PACIIOJIOMKEHHBIX
B BO3pacTralolleM mopazke. Eciamu pelreHunii HECKOJIBKO, YKAKUTE Ha-
0op, comepsKalluili MeHbIllee KOJMYECTBO I'MpPb.

A

OrBerT: .
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18.

19.

20.

21.

22,

23.

ITocsiesaBTpa MCIOJIHUATCA TPU JHS C TOTO AHs, Korma OJier y3Haj, 4To
yepes JBa AHS OH JOJXKEH BCTPEeTUThCA ¢ MBamom. 3afHUM YKCJIOM
BBISICHUJIOCH, UTO BCTPEUYA MPOM3OIILIA HA JAeHb PAaHbIIe HaMEUeHHOIO.

Kakoe u3 yTBep:KIAeHUI BEpHO:

1) Berpeua mpomsoIinia ceromHs.
2) Berpeua Oyzer 3aBTpaA.

3) Berpeua mpoumsorlinyia Buepa.

4) Berpeua mIpomaoIiiyia mo3aBuepa.

OrBerT: .

Ha kaproukax BuIIMCaHbI ABY3HAUHBLIe uncjaa. HalTm BepOSTHOCTDH
TOTO, YTO HA BHIOPAHHOM KapTOUYKe OKAXKETCsS UHCJIO, Mesdleeca Ha 5.

OrBerT: .

MaremaTnueckuii MasSTHUK NOpPeACTaBJIAeT cO00H TOUEUHYI0 Mac-
cy, IOABEIeHHYI0 Ha HeBecoMol HuTu IauHbl [. Ilepuonm xoieba-

l
HUSA MaATHUKA MOYKHO BBIUMCIUTH o ¢Gopmyne: T =27 [—, rae
g

g =~ 10 m/c? — yckopeHHe cBOOOAHOrO mageHus, n =~ 3,14. Paccum-
TafiTe mMepuok KoJiebaHUsA MaTeMATHUYECKOTO MASATHHUKA, €CJaN AJIMHA
HUTHU IoABeca paBHa [ = 22,5 wm.

OTrBerT: .

Yactb 2

Moayap «Aareopa»
n+3
Coxparure IpooOhL W

OrBerT:

Karep mpormén mpoTtusB Teuenus peku 16 KM u BepHyJica oOpaTHO,
. 1
3aTpaTUB Ha OOpATHBIM IIYTHL Ha 3 yaca MeHbIIIe, YeM IIPOTUB Te-

uyeHud. HaliiuTe coOCTBEHHYIO CKOPOCTH KaTepa, €CJii CKOPOCTH Te-
YeHUs peKu paBHA 2 KM/4ac.

OrBerT: .

Haiigure Bce 3HaueHUs ImapaMeTpa, OIPU KasKIOM M3 KOTOPBLIX ypaB-
HEeHUe |x2 +4ax|:6a MeeT POBHO TPU PA3JIUUYHBIX PEIIeHUd.

OTrBerT: .
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Monyap «I'eomeTpusi»

24. B paBuoGempenuoii Tpanernuu ABCD c ocuoBauusamvu AD =13, BC =7
u O00KOBOIi cTopoHoii AB = 6 mposegena auaronanb AC. B KambIil
u3 TpeyroabHnKoB ADC u ACB Bnucaubl OKpysKHOcTH. Haifigure pac-
CTOSHUE Me:KJIy TOUKAMU KacaHUsS OKPYKHocTed m guaroHaiabio AC.

OrsBerT: .

25. JoxaxuTe, UTO CyMMa IJUH IEPHIEHIUKYJIIPOB, NMPOBEIEHHBIX U3
IPOM3BOJILHON TOUuKM M, JjesKaimieii Ha CTOPOHE IIPAMOYTOJLHUKA
ABCD, K ero guaroHajsM, He 3aBHUCUT OT IIOJOKEeHHus TouKu M.

26. Ilnomiagp paBHOOEAPEHHON Tpalelinud, B KOTOPYIO MOXKHO BIIMCATD
OKPYIKHOCThb, paBHA 144,5. OcTpbIil yroJa Ipu OCHOBAHUU TpAIEINU
pasern 30°. Haiigure pagmnyc OKPYKHOCTH.

OrsBerT: .




BAPUAHT 9
YacTtb 1

Mopgyas «Aaredopa»

Haiigure 3HaueHme BBIpaAYKEeHUS 3,8:(2£—5i+1gj

18 12 9/
OTBerT:

Ha xoopammaTHO#l mpsaMoil oTMeueHa Touka A. M3BecTHO, UTO OHA
COOTBETCTBYET OJHOMY W3 UETHIPEX YKa3aHHBIX HU:Ke uucea. Ka-
KOMY M3 YMCeJI COOTBETCTBYyeT Touka A? B oTBeTe yka:KuTe HOMED
yucIIa.

| | | | N
| | | | D
0 2 A 10 %
1) /67 2) /57 3) 26 4) /50

OrBerT:

Beruncaure smauenue BBIPDaKEHUA

OTrBerT:

2x+18

Pemure ypaBHenue
5x-1

OrBerT:

YcTaHOBUTE COOTBETCTBME ME:KIy rpaduramu (QyHKIUHA, u3obpa-
JKEHHBIX Ha PUCYHKe, U (opMyJiaMU, KOTOPbIe UX 3a7afoT.

y Y
A) A7 B) A7
\ |
\ |
\ /
0 / -2 \“
X 7 > 0}\ » ~
| \
-3 ‘
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Y
C) AT
[
-1]0 | x
1 >
/ \
| \
1) y=-x"—-4x
2) y=x"-3

3) y=—x*-2x+4

B rabaume mom Kakmoit OyKBOM, COOTBETCTBYIONIell rpaduKy, BIIU-
muTe HOMep ()OPMYJIbI, KOTOPAs ero 3amaér.

A B C

OrBerT:

6. YuciioBasa IocJjieoBaTeJbHOCTh 3ajaHa (POPMYJIOM 7n-HOTO uYJjeHa:
a,=3n-2,neN. Haiinure cymmy 10 mepBbIX UJI€eHOB IIOCJIeLOBa-

TeJIbLHOCTH.
OTrBerT:
576 —a?
7. Haiigure 3HaueHne BLIPAKEHUS 200~a , ecau a = 12.
a+24

OTrBerT:

3 p 11x+55>0

. eIlliTe CHUCTeMYy HepaBEHCTB 19%-3<0

B oTBere VYKaXHUTe HauMMEHbIIIee IieJjioe pellleHrne CHUCTEMBI.

OrBerT:
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10.

11.

Monayas «I'eomeTpusi»

[Mpawmsre a,, a,, a;, TapajleabHble MKy COOOH, IEPECEeKAIOTCSA C IIa-
PaJLIeSIbHBIMU TIPAMBIMHA b, b,, b,. YTON O, 00Pa3OBaHHBIN IIPU IEpe-
CeUeHWHU TNPAMBIX a4, U b, B TPU pasa MeHbIIe yria 3, 00pa3oBaHHOIO
Ipy TIepecevyeHny NpAMBIX a, u b,. Yemy pasen yroa ?

OrBerT:

Xopasl AB u CD OoKpPYy:KHOCTHU IepecekaioTcsa B Touke M. sBecTHo,
uro LZAMC = 120°. Mepa ayru BC menbine mepbl ayru AD na 28°
(cMm. pucyHoK). Hatimute mepy ayru BC. OTBeT yKasKuUTe B Ipagy-
cax.

OrBerT:

Tpamenus, cpegHAaA JUHUSI KOTOPON MMeeT IJINHY, PABHYIO 8, a BBI-
coTa paBHa 4, UMeeT TAKyIO JKe ILIOIAAb, UTO M PaBHOOEAPEHHBIN
OPAMOYTOJNBHBIA TpeyrosbHUK. Hafiagure namHy KarTeTa TPEyroJib-
HUKA.

OTrBerT:
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12.

13.

14.

HatiguTe miomiagb TpeyroJbHMKA, M300PAKEHHOTO Ha KJETYaToM

Oymare, cumrTasi, 4YTO CTOPOHA KJeTKu paBHa 1 cM. OTBeT yKaKuTe
2

B CM-.

=
>

OrBerT: .

YKaxkuTe, KaKkue U3 MePeUYMCIeHHBIX HU)Ke YTBEP:KAEHUI BEPHHI.

1) Ecau auaroHajiz 4eThHIPEXYTOJMbHUKA TOUYKOH ITepeceUeHUsT MeJIATCs
IOI0JIaM, TO OH IlapaJijesiorpaMM.

2) Eciu nuaromay 4eThIPEXYTOJbHUKA PABHBI U IIEPIEHIUKYIIPHEI,
TO OH KBajzpar.

3) Ecau gmaroHasy 4YeTHLIPEXYTOJNbLHUKA AT ero Ha 4 paBHOBEJIU-
KX TPEYTrOJbHUKA, TO OH IapaJijieorpaMM.

4) Eciu puaroHaJu dYeTLIPEXYTOJbHMKA PAaBHBI, TO OH IIPIMO-
YTOJIBHUK.

5) Ecau mmaroHaJaum 4eTbIPEXYTOJbHUKA MEePIEHIUKYJISIPHBI, TO CYM-
MBI KBAJPaTOB €ro IIPOTUBOJIEKAIIUX CTOPOH PABHBI.

OrBerT: .

Mopyns «PeanbHas mareMaTHEKa»

B T3.6JII/II_L€‘ IIPUBEeAECHBbI HOPMATUBBAI II0 IIOATATUBaAHUAM AJIAd yJallluX-
Cd OeBATBIX KJIaCCOB.

9-it Kaacc Maapuyuku deBourku
Buasl mcnbiTaHui 5 4 3 5 4 3
IlograruBauue (KOJ-BO pas) 12 10 8 21 14 8

Kakyro oIeHKy IOJYYUT AEBYIIKA, caejaBinas 15 moarTaruBaHmii?

OrBerT: .
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15.

16.

17.

IIyTe, ODpolifleHHBIN TEJIOM 3a IPOMEMKYTOK BpeMeHU 1, <t<t?,, rme
t, — HavaJlo MHTepBaja M3MEPEeHWs BPEMEeHU NBUIKEHUs, a {; — ero
KOHell, YHMCJEeHHO paBeH mJomiaau (Gpurypbl, orpaHUYeHHOU TIpadu-
KoM QyHKImu V =V (¢) Ha 9TOM HpOMEKyTKe. VICIOAb3ys IpUBe-
OEHHBIM Ha PUCYHKE I'papuK CKOPOCTH ABUKEHUA, YKaKUTE, Uyepes
CKOJLKO CEKVH]J IMOocjJe Hauaja ABUKEHUS IPONIeHHBIA IYTh OBLI
paBer 40 M.

+ Vwm/c
25

20

15 /T TN

10

v

0 1 2 3 4 5 6 7 8 Leex

OrBer: .

CrouMoCTb pasoBOil moesaxku Ha sjeKTpuuke MockBa—Cepnyxos co-
craBiasger 209 pyoOieii. CtoumocTh abomemenTa Ha 60 moesmoK co-
craBiasgeT 7555 pybiseii. CKOIBKO pyOJiell MOMKHO COKOHOMUTH, €CJIH
Kynouth abomeMmeHT Ha 60 moesmokx?

OrBerT: .

Ha prruakHBIX Becax ¢ PaBHBIMHU ILI€YAMU XOTAT YPABHOBECUTEL MaC-
cy, paBHyo m = 37 r. B pacnmopsixeHun nMeeTca HAOOpP TMPbh BeCOM
1, 2, 3, 5, 8, 13, 21 r. YKaxuTe HaOOp HEOOXOAUMBIX Tupb. B oT-
BeTe BaIlUIINTE YKCJIO, COCTOSAIee M3 BECOB I'MPb, PACIIOJIOMKEHHBIX
B BO3pacTamwleM mopsake. Eciiu pelreHnil HECKOJIBKO, YKAXKNATE Ha-
0op, comep Kalluii MeHbIlee KOJUYECTBO T'HpPb.

UA@

OrBerT: .
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18.

19.

20.

21.

Maita u Tausa copeBHYIOTCS, IPbIrasg CO CKaKaJIKOU.

Maiis: «f1 BeIMIpaia B TPEX COPEBHOBAHUAX».

Tamsa: «f Buiurpasa B UeTBIPEX UTPaX».

Ecau usBecTHO, U4TO OBIIO IPOBEIEHO IIATH UTP, TO KAKUe U3 YTBEPIK-
JeHuil 00A3aTeIbHO BEPHBI:

1) Maiia roBOpUT HeIpaBAy.

2) TaHsa TOBOPUT HeHpaBIy.

3) XoTa ObI OfHA W3 HUX TOBOPUT HEIIPaBHY.
4) OHu 06e TOBOPAT HEIIPaBHOy.

OrBerT: .

IBa cTpesika OJHOBPEMEHHO CTPeJAT mo MulneHu. IlepBbIii cTpe-
JSIOIMUE TIOaaeT B MUIIEHb C BepOATHOCTHIO, paBHO# 0,5, a BTO-
PO CTPEeJAIONINN HmomaJaeT B MUIIIeHb ¢ BepoaTHocThbio 0,7. KaxoBa
BEPOATHOCTb TOTO, YTO MHUINEHL OyAeT MopakeHa TOJbKO BTOPBHIM
cTpenxKom?

OrBerT: .

CompoTuBJIeHNE YYacTKa JJIEKTPUUYECKOH Ilenur, M300pakKEHHOM Ha
R R R,+R,R,
R +R,+R,
TaliTe BEJMYMHY De3ucropa R,, eciau olllee COIPOTUBICHHE ydacTKa
nenu paBHo R = 2 Om, R, = 4 Om, R, = 2 Om.
R R

1 2

|_|

PUCYHKe, MOXXHO PACCUUTATh IO (popMmyJie: . Paccuu-

OrBerT: .

YacTtb 2

Mopyas «Aaredopa»
72n+5

Cokparture ApoOb g2 _ganils "

OrBerT: .
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22,

23.

24.

25.

26.

Karep mpomén 96 KM mIpoTHUB TeueHUS PEeKM U BepHYJIcA oOpaTHO,
saTpaTuB Ha Bech myTh 10 uacos. HalizuTe cOOCTBEHHYIO CKOPOCTDH
KaTepa, ecJii CKOPOCTh TeueHusA peKu 4 KM/dac.

OTrBerT: .

Hatigure Bce 3HaueHUs mapaMeTpa, OIPU KasKIOM M3 KOTOPBLIX ypaB-
HeHUe |x2 —8ax|=16a MeeT POBHO TPU PA3JIUUYHBIX PEIIeHUS.

OTrBerT: .

Mopyas «I'eomeTpusa»

B rpamemuu ABCD c ocHoBanuamu AD = 6, BC = 9 u G0KOBLIMU
cropoHamu AB = 6, CD = 7 npoBenena nuarouaib AC. B KaKablil us
TpeyronbHUKOB ADC u ACB BuucaHbl OKpy:KHocTu. Haiimure pac-
CTOSHME MeKIy TOUKaMH! KacaHus OKPYKHOcTell u muaroHaabio AC.

OrBer: .

JokaxxuTe, 4TO CyMMa KBaJpaTOB PACCTOAHUA OT NIPOU3BOJILHOM
Touku M miockocTH A0 BepiuH A m C mpamoyroabHuka ABCD
paBHaA cyMMe KBaJpaTOB PacCTOSHUU n0 BepmuH B u D.

BreicoTa paBHOOeApPEHHOM Tpalenui, B KOTOPYIO MOKHO BIIHCATDH
OKPYsKHOCTb, BJIBOE€ OOJILIIIE MEHBIIer0 M3 OCHOBAHUN TpAIEINH.

Hatigure miomazaps Tpamenuu, eCiu pagnyc OKPY:KHOCTH paBeH 243.

OrBer: .
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Yactb 1

Monyap «Aareopa»

5 4
Haiigure 3Hauenne BLIpaKeHUs 26-2—55—%0,2 :0,75.

OrBerT:

Ha xoopammaTHOii mpsMoil oTMeueHa Touka A. 3BecTHO, UTO OHA
COOTBETCTBYET OJHOMY W3 UYETBHIPEX YKa3aHHBIX HU:Ke umcea. Ka-
KOMY M3 YMCeJ] COOTBeTCTByeT Touka A? B oTBeTe ykakuTe HOMED
Jucaa.

| | | R
—t—t—+—F——+—
0 2 A 10 *

1) /67 2) /57 3) 26 4) /50

OrBerT:

v8,8:4/9,9

BrluncnuTe 3HaUeHUEe BBIPAYKEHUA \/—
0,72

OrBerT:

5x—13 _

Pemure aBHEHUe =
yp 4x+1

OrBerT:

YcTaHOBUTE COOTBETCTBME MEXXKIy Trpaduramu (PyHKIUHA, m3obpa-
JKEHHBIX HA PHUCYHKe, U (opMyJaMHU, KOTOPbIE WX 3aJaloT.

Y Y
A) AT B) AT

v
\ 4

|
|
t
|
T
|
T
|
T
|
I
l-F—F-|-d-d-4-1 -} -} -|-4-4 -1
|
1
|
1
|
!
1
!
1

|
t
|
T
|
T
|
F-+-FF-4-4-1-r-F-F4-4-4 -1
|
T
|
I
1
|
1
|
1
|
!
1
'
1
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Y
C) AT
I
T
|
]
1
|
1
|
|
11 | x
; >
T
]
IS N S s e
1
|
|
|
2x -7
) y=
x+2
—2x+3
2) y=——
x-1
x
3 y=—-o
x-1
B Tabmuie mom KasKaoil OyKBOII, COOTBETCTBYIOINEH TrpauKy, BIU-
muTe HOMep (DOPMYJIBI, KOTOPAs €ro 3amaér.
A B C
OTBerT:

6. YucaoBasa mocjeqoBaTeJIbHOCTL 3aJaHa (popMyJioii n-HOTO UYJeHa:
a,=5n-3,n e€N. Halizute cymmy 13 IepBBIX UJI€HOB IOCJIeLOBa-
TeJIbHOCTH.

OTrBerT:
2
. a”—-225
7. Haiinure 3HaveHme BbIpa’KeHUS T, ecaiu a=-"1.
-a
OrBerT:
9x+46>0
8. Pemure cucremy HepaBeHCTB
x-4<0

B orBete YKaXnuTe HanMEHBbIIIee IIeJI0O€ PeIlleHlre CHCTEMBI.

OTrBerT:
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10.

11.

Monyap «I'eomeTpusi»

IIpamblie, mapajaeabHbIe MeXKIY co00i, mepeceKalTcs ¢ mapalieilb-
HBIMUM OPAMBIMH. ¥TOJ [}, 00pa30OBaHHBIA IIPU TIEPECEUEHUN TPAMBIX
a, u b;, B 4eTeIpe pasa MeHbIIE yrja o, 00pa3OBaHHOIO IpHU Iepe-
ceueHUU NPAMBIX a, u b,. Hemy paBeH yroa o?

o ]
o/ | ]

OrBerT:

Xopasl U OKPY:KHOCTU IlepecekaioTcsi B Touke M. M3BecTHO, UTO
ZAMC = 140°. Mepa ayru AD Goabie mepsl nyru BC Ha 30° (cMm. pu-
cyHok). Hatimure mepy nmyru AD. OTBeT yKasKHTe B rpajaycax.

A D

OTrBerT:

PaBHOCTOPOHHUY TPEeyroJbHUK, CTOPOHA KOTOPOTro paBHa 26, mme-
eT TaKyIo JKe ILJIOIIaAb, YTO W IIPABUJBHBIN IMeCTUYTOJbHUK. Haii-
IUTe AJUHY CTOPOHBI IIPaBUJLHOTO INECTUYTOJbLHUKA.

OrBerT:
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12.

13.

14.

15.

Hatigure maomians Gurypbl, n300pasKEéHHON Ha KJeTuaToii Oymare,
cunMTasg, 4TO CTOPOHA KJeTKu paBHa 1 cm. OTBer yKaskure B cM2.

A
pd N

OTrBerT:

YKakuTe, Kakue U3 IEePeUYrCJIeHHBIX HUKe YTBEP:KIECHUN BEPHHI.

1) Eciu gBa yria TpeyroJbHHUKA PaBHBLI, TO OH PaBHOOEIPEHHBIH.

2) Eciu 1gBe CTOPOHBI TPEYroJIbHHUKA PABHBLI, TO OH pPaBHOOEIpeH-
HBIHA.

3) Eciu nBe OMCCEKTPUCHI TPEYroJbHUKA PaBHBI, TO OH paBHOOeIpeH-
HBI.

4) Ecau nBe BBLICOTHI TPEYroJbHHKA PAaBHBI, TO OH paBHOOEIpEH-
HBIA.

5) Eciu nBe MequaHBI TPEyrOJbHUKA PABHBLI, TO OH PABHOOEIPEHHBIMH.

OrBerT:

Mopyap «PeanbHass MaTeMaTHKa»

B Tabsuile npuBemeHbl HOPMATUBLI 110 HNPBIXKKAM B BBICOTY AJIS yua-
MIUXCA JEBATHIX KJIACCOB.

9-it KIace Maapuyuku deBouknu

Buasr mcneITaHM 5 4 3 5 4 3

IIpskoK B BBICOTY € pasdera (cm) | 120 | 115 | 110 | 110 | 105 | 100

Kakyio olleHKy IIOJIyUHT IOHOIIIA, IPEeOoJoJIeBINMNil BhIcOTy 117 cm?

OrBerT:

IlyTe, OpoOIieHHBIN TeJIOM 3a IIDOMEKYTOK BpeMeHU t,<t<t{ , rae
t, — Havajo MHTePBaja U3MEePEeHWs BPEMEHU [IBUKEHUs, a t; — ero
KOHeIl, YMCJEeHHO paBeH momniaau (purypbl, OorpaHUUYEHHOU Trpadu-
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16.

17.

KoM (yurkumu V =V (¢) Ha sTOM mpoMe)kyTKe. MCHosb3ys IpuBe-
OEHHBIN Ha PUCYHKE IpapuK CKOPOCTH ABUKEHUA, YKAKUTE, dyepes
CKOJILKO CEKVHJ IOocjJe Hauaja IBUMKEHHS IPONIeHHBIM IyTh OBLI
pasern 70 M.

L+ Vwm/e
25

20

15

10

v

0 1 2 3 4 5 6 7 8 Lcex

OrBer: .

CrouMOCTb Pa30BoOil moes3AKku Ha saeKkTpuuke Mocksa—Tyua cocras-
asser 452 pyo6asa. Croumocth abomemenTa Ha 10 mHel, II03BOJAIO-
Iero copepirats aBe moe3gku m3 Mockswel B Tyny m obpaTHO, CO-
craBiaseT 5455 py6ieii. CKOIBKO pPyOJiell MOMKHO COKOHOMUTH, €CJIH
Kynuth aboHemeHT Ha 10 mmeii?

OrBer: .

Ha prruaxHBIX Becax ¢ PaBHBIMHU ILI€YAMU XOTAT YPABHOBECUTHL MacC-
cy, paBHy0 m = 47 r. B pacnopsixeHun nmMeeTcsa HAOOpP TUPb BeCOM
1, 2, 3, 5, 8, 13, 21 r. YrkaxuTe HaOOp HEOOXOAUMBIX Iupb. B oT-
BeTe 3aIIUIIUTE UYUCJIO, COCTOAINee M3 BECOB I'MPb, PACIIOJIOMKEHHBIX
B BO3pacTralolleM mopazke. Eciamu pelreHunii HECKOJIBKO, YKAKUTE Ha-
0op, comepsKalluili MeHbIllee KOJMYECTBO I'MpPb.

A

OrBerT: .
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18.

19.

20.

21.

B mirose «MeXIIaHeTHBIN JUIEH» WHOIJIAHETAHE M JIOLU IOXO0XKU
apyr Ha apyra. Ho eciiu mHOIIJTaHETAHWH T'OBOPUT HEIIPaBIy, TO €T0
BBITOHSAIOT M3 KJacca. A OCTaJbHBIX 3a HEIpPaBAy CTaBAT B YIroOJ.

Yuurenb cupocusa yueHuKa: «Tbl MHOMJIaHETIHUH?»
YueHUK oTBeTmJ: «Jla».
Yro 13 HUIKECJeAYIOINEero HEBO3SMOMKHO:

1) YuenukKa BBITHAJIH.

2) YueHWKa IIOCTaBUJU B YTOJI.
3) YueHUK — WHOIJIAHETSIHUH.
4) YyeHUK He WHOILIAHETSIHWH.

OTrBerT: .

[Ba cTpesKa OJHOBPEMEHHO CTPEISIOT II0 MUIlleHu. IlepBBIN cTpesisa-
IOIMUI TIOIIaJaeT B MUIIEHb C BEPOATHOCTHIO, paBHoit (0,4, a BTOpOIi
CTPEJISAIONINH MoIlajaeT B MUIIIEHb ¢ BepoATHOocThIo 0,8. KaxoBa Bepo-
SATHOCTBH TOT'O, YTO MUIIIEHD OYIEeT IMopaskKeHa TOJHKO IIEPBLIM CTPEIKOM?

OrBer:

CompoTuBJIeHNE YYacTKa JJEKTPUUECKOH IIenu, M300pakKEHHOM Ha
_ R R, +R,R,

R +R,+R,
TaliTe BEJUYMHY pesucropa R,, ecau olllee COIPOTUBICHHUE ydacTKa
nenu pasHo R = 2 Om, R, = 4 Om, R, = 3 Om.

Rl RZ
|—| H
[ 1
| I
R

3

pUCYHKe, MOKHO paccuyuTaTh mo dopmyie: R . Paccum-

OrBerT: .

Yactb 2

Mopgyas «Aaredopa»

60n+3

3n+1 '22n+7 X 5n+2 °

Cokpature apodh

OrBerT: .
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22.

23.

24.

25.

26.

Karep mpomrén 48 KM IpPOTHUB TeUeHUS PEKM M BepHYJICA oOpaTHO,
2
3aTpaTHUB Ha BeChb NIYTh 53 yaca. HafizuTre coOCTBEHHYIO CKOPOCTDH

KaTepa, eCau CKODPOCTh TeUeHWs PeKr 2 Km/dJac.

OrBerT: .

Haiigure Bce 3HaueHus mapaMeTpa, OIPU KayKIOM M3 KOTOPBLIX ypaB-
HeHUue |x2 +2ax|=4a HMeeT POBHO TPU PA3JIUUYHBIX PEIIeHUS.

OTrBerT: .

Monayap «'eomeTpusi»

B Tpamenuu ABCD, B KOTOPYIO MOKHO BIIMCATH OKPYKHOCTb, IIPO-
Bemena muaroHaab AC. B xakapiii us tpeyroabHukoB ADC u ACB
BONUCAHBI OKPY:KHOCTHU. HaliiuTe paccTosHre MeXKAYy TOUKaMU Kaca-
HUSA OKPY:KHOCTelr u muaroHaabio AC.

OrBerT: .

Joraxure, 4YTO cCyMMa PacCTOAHUN OT IPOU3BOJILHON TOUKYU IIJIOCKO-
ctu M [0 BepIIMH BBINYKJOrO 4YeThIpExXyrodbHuUKa ABCD He MeHb-
e, 4eM CyMMa JJIMH ero AuaroHasueil.

Haiigure namHy BBICOTHI PaBHOOEIPEHHOU Tpalenui, ecau HN3BecCT-
HO, YTO B HEE€ MOYKHO BIIMCATH OKPYsKHOCTh, UTO €€ ILJIOIIagb pPaBHAa
242, a Ooiblllee €€ OCHOBAHNE BUAHO M3 IIEHTPA OKPYIKHOCTHU IIOJ
yraom 150°,

OrBerT: .




PELUEHMA 3AAAHUA BAPUAHTA 1

YacTb 1
Moayap «Aareopa»
Hafinure 3HaueHNe BBIDAMKEHUIT 12L5-4 -4,41.
Pemenue: 12i5-4—4,41 =1,04-4-4,41=4,16-4,41=-0,25.

Otset: —0,25.

Ha xoopammaTHOii mpsamMoil oTMeueHa Touka A. 3BecTHO, UTO OHA
COOTBETCTBYET OOJHOMY U3 ‘{eTpréX VYKa3aHHbIX HUXE YMCeJI:

—————
0 1 A 5

1) 2,75

2) 3,75

3) 1,75

4) 4,75

RaKOMy 13 4HcCeJyl COOTBETCTBYET TOUKa A? B orsere YRaXuTe HOMEP
qywucJa.

Pemrenue. Taxk Kak Touka A IpUHAAJIEKUT WHTEPBAIY (3 ; 4), TO OHA
cooTBeTcTByeT umucay 3,75. CiaemoBaTesibHO, HOMEP BEpPHOTO OTBeTa —2.
Orsert: 2.
V/3,6-8,4

Jo,21

Pemenue. Vcronanays CBOI‘/’ICTBa RBa,ZIpaTHOI‘O KOPHS U3 MOJIOMKUTEJb-

Boiuncianre sHauenue BBIPAKEHUA

3,6-8,4
HOT'O YNCJAa, IOJYUMM: =436-4=12.
v \/O 21 0,21

OtBet: 12.
4 1
19x+1 5

Pemure ypaBHeHTE

Pemenue. IIo cBOMCTBY IPOIOPIIUY IIOJIYUMM:

4 :l<:>19x+1:20<:>19x:19<:>x:1.
19x+1 5

Otser: 1.
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5. YcranoBuTe COOTBeTCTBHE MeXXAy Trpaduramm (GyHKOUi, mu3odpa-
JKEHHBIX Ha PHUCYHKe, 1 (GopMyjJaMHU, KOTOpble MX 3aJaloT.
y y
A) A B) \ A
\
4 4
\
/ \
0 "HINE3 0 d | | x
I \
| \
\
y
C) A
4
e 0 4 | | x
|
|
l

1) y=-2x 2) y=—E 3) y=4-x°
x

B rabaumne mom Kaykmoit OYKBOM, COOTBETCTBYIONIell rpaduKy, BIIU-
muTe HOMep (OPMYJIBI, KOTOpas ero 3amaér.

Pemrenue. Ha rpacduke mopm surepoir A) ms3oOpaskeHa mapabosa, 3a-
JaBaeMasd KBaJpaTHBIM ypaBHEHUWEM, II0dTOMY JiuTepe A) COOTBeT-
crByer HOoMep 3. Ilox surepoit B) msobOpaskeHa mpsmasi, 3ajaBaeMasi
JUHEeNHBIM ypaBHeHUmeM, ImosTomy Jutepe B) coorsercTByeT HOMeEp 1.
Haxomern, rumepboJsia pacmojio:keHa Ha pucyHke ¢ jutepou C), ciie-
JIOBaTeJIbHO, 9TOUW JIUTEepe OTBeuaeT HoMep 2.

OrBerT:

A

B

C

3

1

2
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Koneunas umcioBas mocjaegoBaTeIbHOCTEL comep:xuT 10 umeHoB, mep-
BBII 13 KOTOPBIX PaBeH 3, a KaXKAbIM IOCJIEeAYIONNI UjJeH, HauuHasd
co BTOporo, Oojbllle mpedbiayimero Ha 4. HaliguTe mecAThbIN ujeH
mocJenoBaTeIbHOCTH.

Pemrenue. Tak kak KaHQﬂBIfI YJIeH IIOCJIeNOBaTEJIbHOCTH, HaYMHadA
CO BTOpOroO, 0oJblITe npeaergymero Ha OJHO W TO e YHncCJIo, TO

9Ta IIOCJIENOBaTeJIbHOCTh — apudMeTuueckas mnporpeccus. Mmeem:
a,=3,d=4,a,,=a,+9d =3+36=39.
Otget: 39.

Haiigure 3HaueHre BBIPAIKEHUS (a—73)2 +292a, ecau a = 27.

Pemenue. IIpeoOpasyem BBIpaKeHUeE:

(a—73)" +292a = a® ~146a+73 +292a = (a +73)".
IToacraBnsia 3Hauenue a =27, MOJIYYUM, UTO 3HAUCHMHE BBIPAIKEHUS
pasHo (27+73)° =100% =10000.

Otset: 10000.

p 2x+7>0

eIllIITe CHUCTEeMY HepaBEeHCTB 31 d<0
, . 2x+7>0 [¥>735 . 4

. : = & -3,b<x<——.
emenue. Vmeem 3 d<0 v < _é 3
3
7 4

HawubGombitee 1mesoe umceso, IpHUHAAIE:KAIlee HWHTEPBATY (—— ; ——) ,
paBHO —2. 2 3
OtBeT: —2.

Mopyas «I'eomeTpusa»

IMpameie a,, a,, a;, mMapaIeabHbIe MeXIy CO0OM, MEPECeKaloTCA C
napajsiebHbIMU OpAMBIMHU b, b,, b,. Yroux a, 00pa3oBaHHLII IIpU
nepeceyeHNN NPAMBIX a, u b,, pasen 117°. Yemy pasen yrox [, 06-
Pa30BaHHBIN IPU MepeceYeHuu NPAMBIX a, u b,?

Pemrenue. Mcnob3ysas paBeHCTBO COOTBETCTBEHHBIX YIJIOB, 00pa3oBaH-
HBIX IIPU TepeceueHny IapaiieIbHbIX MPAMBIX, IIOJYYHM, UTO yTrOJ
a+p=180". CrexoBarenbHo, b=63".

OTseT: 63.
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10.

11.

Xopasl AB u CD oKpy:KHOCTHU IlepecekaioTcs B Touke M. Ms3BecTHO,
uto LZAMC = 140°. Mepa ayru AD Goablile Mepbl gyru BC ma 22°,
KaK IoKasaHo Ha pucyuke. Haiigure mepy ayru AD. OTBeT yKaKuUTe
B rpaaycax.

Pemenue. Mepa yriia, o0pasoBaHHOI0 ABYMSA IIePECEKAIONTNMUCT XOpP-
JaMU OKPY:KHOCTU, PaBHA IIOJyCyMMe Mep AVT, 3aKJIOUEHHBIX MEXKIY
CTOpPOHAMU [OaHHOTO yIJIa M eMy BepPTHUKAJBLHOrO.

ZAMD, 3axkjgodaloniunid MeXKAY CBOMUMM CTOpPoOHaAMu ayry AD —
cMeskHBIA ¢ yrimom AMC, ciaemoBaTenbHO, ero mepa pasHa 40°. O6o-
3HauuB Mepy ayru AD=x, a mepy ayru BC=x-20, moayuum, 4TO

—99 .
ZAMD = erxT =x-11. CnegoBarenbuo, mepa nyru AD=51".

OtseTt: 51.

IMapajiesorpaMM, CTOPOHA OCHOBAHUS KOTOPOTO PABHA /3, MMeeT
Ty Ke IIOIIalb, UTO M PABHOCTOPOHHUM TPEYTOJBHUK CO CTOPOHOI
3.2 . Haiinure BBICOTY HapaJjielorpaMMa.

Pemenne. Ilnomanes mapajmesorpaMMa paBHA HIPOU3BEAEHUIO €r0
CTOPOHBI HA BBICOTY IIapaJljiejIorpaMMa, IIPOBEAEHHYIO K 3TOH CTO-
poue. O003HAUMB HMCKOMYIO BBICOTY A, IIOJYUYHM, YTO ILJIOIAAL IIa-
paJsesorpamMma paBHa S =+/3-h.

ILnomanbk paBHOCTOPOHHEI'0 TPEYTOJbHUKA, CTOPOHA KOTOPOrO paBHA
2
(3\/5) e 93
4 2 9
Jauy TJIOIIAAN PAaBHBI, TO HOJIYUMM: J3-h ZE\/§ < h=4,5.
Otser: 4,5.

3.2, 6yner pasHa S, = . Tak KaK 1o ycJOBHIO 3a-
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12.

13.

Hatigure maomians Gurypbl, n300pasKEéHHON Ha KJeTuaToii Oymare,
CuUMTasAg, 4YTO CTOPOHA KJeTKH paBHa 1 cm. OTBer yKaskure B cM2.

A

dbi

Pemenune. OnuiiieM OKOJIO TPEYTrOJbHUKA NIPAMOYTOJbHUK TaKUM
o0pas3oM, UTOOBI BEPIIMHBI TPEYTOJbHUKA OBLINM PACIOJOKEHBLI Ha
CTOpPOHAX IIPAMOYTOJbLHMKA. B maHHOM cjaydyae IPAMOYTOJILHUK —
KBajgpar. Berumenasasa miomanb KBaapara M BbIUMUTASA U3 IIOJYUYEHHOTO
pesyJbTaTa CyMMYy ILJIOINALEH TPEX HPSIMOYTOJbHBIX TPEYTOJbHUKOB,
MOJYYUM ILJIOHIaAb 3aJaHHOTO TPEYroJbHUKA.

S=16-1,5-6-2=6,5.

OTBeTt: 6,5.

BTOpO(—! penienue. I[JIH BBIUMCJIEHHUA ILJIoIagn (I)I/II‘ypr, PacCIIOJIOKEH"
HOI Ha KJeTdaToi OymMmare, yaoOHO HpuMeHATH (opmyay Ilumka.

Ecau Beprinubl (PUTyphl PACHOJIOMKEHBI B y3JaX KJeTdaTol Oymaru
CO CTOPOHOU KJIETKH, PaBHOI 1, TO mjomanb GUTypPhl MOMKHO BBIUKC-

auTh o dopmyie: S :n+§—1 , Te N — UYHCJIO Y3JI0B, PACIIOJIOMKEH-
HBIX BHYTPHU (PUTYDPBI, a B — YKCJO Y3JI0B, JIEXKAIIUX Ha €€ IepuMeTpe.
s paccMaTpuBaeMoii GUrypsl moaydaem: n=6, k=3, S=6+1,5—1=6,5.
OTBeT: 6,5.

Yraxkute, KaKue M3 IIepPEeUUCJIEHHBIX HUMKe YTBEPKIeHWIl BepHBI
IIsT JII000TO TPEeyroJbHUKA.

1) Cymma yrioB Jro6oro TpeyroiabHuka pasHa 1807

2) B mro60M TpeyroJbHUKe HAWAETCS MPSIMOM yTOJI.

3) B a1060M TpeyroJbHUKE HAWAETCS YTOJI, KOTOPBIH OOJIBIIE MPAMOrO.
4) B 11000M TpeyroJnLHUKEe HaigeéTcsa yroJ, He MeHbIIui 60°

5) B m060M TpeyroJbHUKe HaWAETcA yroja, paBHBIA 60,

Penrenue

1) IlepBoe yTBep:KIeHUe BEPHO [Js JIOOOT0 TPEYyTrOJbHUKA.
2) Bropoe yTBep:KIeHNE HEBEPHO, T.K. He BCE TPEYTOJbLHUKU IIPIMO-
YTOJILHBIE.
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14.

15.

3) VTBep:KIeHNEe HEBEPHO, T.K. He BCe TPEYTrOJbHUKHU TYIIOYTOJIbHEBIE.

4) VYTBep:;KaeHne BEpPHO, T.K. B IIPOTHUBHOM cJydae cyMMa YIJIOB Tpe-
yroJpHuKa Oyzer menbine 180°.

5) VrBep:xkaenne HeBepHO. Hampumep, CyIeCTBYeT TPEYTOJLHUK C
yruamu 45°, 45°, 90°.

Taxum obOpas3oMm, BepHbIe yTBep:KIAeHuUA — 1 u 4.

Otser: 14.
Mopyas «PeanbHas mMaTreMaTHEKa»

B Taﬁnnue IIpuBeAE€HBbI HOPMAaTWBBI IIO IIPDBIXKKaAM B JJIMHY C MeCTa
AJId ydallluXCcd AEeBATBIX KJIaCCOB.

9-ii Kaacc Manapuuku deBouKku

Buasl ucneITaHuit 5 4 3 5 4 3
IIppikoK B guimHY ¢ MecTa (CM) 210 | 190 | 170 | 190 | 170 | 160

Kaxyo olleHKy IOJIyUHT IOHOINIA, MIPBITHYBIIMWHA Ha paccTosuue 198 cm?

Pemenne. Tak Kak BBIIIOJHEHO HepaBeHcTBO 190<198<210, To
omeHka Oyzer paBHa 4.

OTtserT: 4.

IIyTe, mpolieHHBIII TeJIOM 3a IPOMEKYTOK BpeMeHU i, <t<t, rie
t, — Ha4ajo MHTepBaJla UBMePeHNA BPEMeHM JBU:KEHUd, a {; — ero
KOHeIl, YMCJEHHO PaBeH IIOIMAaAu (pUrypsl, orpaHWUYEHHOI Trpadu-
KoM QyHKimmu V =V () Ha 9TOM mpOMeEKyTKe. VICIOJAb3ys MpUBe-
IEHHBIN Ha PUCYHKe TpadUK CKOPOCTH OBUKEHUA, YKAKUTE IIYTh,
OPOUAEHHBIA TEJOM C IIOCTOSIHHOM CKOPOCTBIO.

4 Vwm/c
25

20

15

10

v

0 1 2 3 4 5 6 7 8 Lcex
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16.

17.

18.

Pemenue. Eciin gBu)KeHUe coBeplllaeTCsA C HEM3MEHHON CKOPOCTHIO,
TO rpa@UK CKOPOCTH €CTh OTPE30K IIPSIMOM, IapaJjejibHON ocu ab-
crucc. Tak Kak HeMsMeHHAas CKOPOCTH paBHAJACHL 15 M/ceKk u IBUKe-
HU€e HAvajJoCchb B MOMEHT BpemeHHU t,=1,5, a 3aKOHUMJIOCH B MOMEHT
BpeMeHHU ¢, =5, TO NMPONJEHHBIA IyTh OyJeT YMCIEHHO PaBeH ILIOIa-
nu npamoyronbHuka: S=15-(5-1,5)=52,5.

OTBet: 52,5.

CTouMOCTh €IMHOTO OmjeTa Ha OAHY I0oe3AKy B I'. MOCKBE COCTABJISIET
50 pyOuseit, a croumocTh eguHoro Gumiaera Ha 40 MOe3mOK COCTABJA-
et 1160 py6seii. CKOJbKO pyO0Jiell COCTABUT SKOHOMUSA IIPU HOKYIKeE
omnera Ha 40 moe3mox BMecTo 40 OMIETOB Ha OAHY II0E3AKY?

Pemenue. CroumocTts 40 pasoBnix moesnok coctaBuT 40-50=2000 pyo6-
Jgeii. Tlostomy sxoHomusa mpu mokymke coctaBuT 2000-1160=840 pyo-
Jel.

OTeet: 840.
K mieyam peruara, JJAMHBI KOTOPBIX DPaBHBI [, u [,, IPUIOMEHBI

cunbl, paBHble F,=10H, F,=8H u yzaep:kuBaromjue ero B DPaBHO-
Becuu. OnpenmesiTe OTHOINEHVE AJUHBI OOJIBIIIEr0 Ijieda pblyara K

AJIMHE MEHBIIIETO.

F,=10H F,-8H

Pemenue. [ peluara, HaXOOAIIErOCsd B PABHOBECUU, BBIMIOJIHSIETCS

cootHomtenue F, -l =F,-l, @éz_l
L, F
L, 10

o 2="—=1,25.
L 8

. IlogcraBasas BeIUUYUHBI JeHICTBY-

IOMIUX CUJI, IMOJYyYUM, UT

OTtBert: 1,25.

Ha pgmarpamMme npuBegeHBI Pe3yJbTATHI PEIICHHA ABYX 3aJad II0
MaTeMaTHKe yUYallluMHCA Ha ojaumMiuaze. sBecTHO, uTO o0Ilee Ko-
JandecTBo yuamuxcs coctasuio N =100 uenoBex. Ilepsyio u3 mpen-
JIOKEeHHBIX 3afiau pemman N, =73 uesnoBeka, BTopylo N, =45 due-
JIOBEK.

Kakwme u3 yTBep:KAeHUI OTHOCHUTEJIHHO DPE3YJIbTATOB PEITeHUA 3a1au
BEPHBIL:
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19.

20.

1) O6Gsa3aTebHO HAWAYTCA ydalllrecs, PeIluBIINe o0e 3aJaui.

2) Ywucio yuaiuxcs, PeluBIINX o0e 3amaun, He 6oJbie 46 ueIoBeK.
3) Hucao pemumBIINX 00e 3aJadyyM MeHbINIEe 15 uesoBeK.

4) Yucyao pemmumBIIinx obe 3ajauym He MeHbIe 18 uejioBek.

N
N — KoJIn4ecTBO YUACTHUKOB
N, — peuniu nepsyio 3agady
N, — peumiu BTOPYIo 3afauy
N,, — pemunu oGe 3agaun
Pemenne. O6osHauum N, — KOJUYECTBO YYaCTHUKOB, He DeEIIUB-

X HU oxHOoi 3amaum. Torma o0Iee KOJUYECTBO YUYACTHUKOB
N=N,+N,+N,-N,,.

Ilomyuum, uTo N3 =N,+73+45-100=N,+182>18. Ilosromy yT-
Bep:kIenme 1) — BepHOe; YTBEpP:KIeHMEe 3) — HEBePHOE; YTBEPKIe-
Hue 4) — BepHoe. Tak KaK KOJMYECTBO YUYACTHUKOB, PEIIUBIIUX 00Oe
3amauyn, He MOKeT OBIThL OOJIbIIIe MEHBIIIEro M3 KOJMUYEeCTBa yUacT-
HUKOB, PEIINBIINX IIEPBYI0 MJM BTOPYIO 3aJaduy, TO YTBEPIKICHUE
2) — BepHoe.

OtsBet: 124.

W3 ypHBI, B KOTOpO# HaxomATca 12 OenblXx m 8 UEpHBLIX IIapOB, HAa-
yIauy BBIOMpaerca onmH map. KakoBa BepoOATHOCTH TOTO, UTO BTOT
mIap OKakeTcs YEPHBIM?

Pemenne. BepoATHOCTL oOmpeAesseTcs OTHOIIEHMEM UMCJIa UYEPHBIX
IIapoB, HAXOAAIIMXCA B ypHe, K 00IeMy uwuciay ImapoB. IlosTomy

88 g,
12+8 20

OTtset: 0,4.

p:

WsBecTHO, UTO CcBOGOMHOE MIajJeHMNe IMPEACTABIAET COO0M YaCTHBIN
ciaydail pPaBHOYCKOPEHHOTO IBUKeHUsA 0e3 HavaJIbHOW CKOPOCTH.
Ecniu h — BwicoTa, ¢ KoTopoil mamaer Tejo, &€ = 10 m/c2 —ycKo-
peHHe CBOOOTHOTO IAJEHUA WM U — CKOPOCTH Tejla ciycTA t (cer)
mocje HavaJja OBUKEHUS, TO CKOPOCTL Tejla B MOMEHT IaJeHusd
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21.

22,

MOJKHO HaiiTu m3 GopmyJbl: U =./2gh. Halimzure, ¢ KaKoii BBICOTEHI
Hago cOpPOCUTH TeJo, UTOOLI €ero CKOPOCTh B MOMEHT IIaJeHHSA CO-
craBuia 15 m/c.

Pemenne. IlomcraBisis wM3BECTHBIE BEJIWYUHBLI, IIOJAYUYUM, UTO
15=+20h < 225=20h < h=11,25 wmeTpa.

Otset: 11,25.

Yactb 2

Monyab «Ajare6épa»

n+b

Coxparute ApooOnL

3n+4 '2n—2 °
6n+5 3n+5 2n+5
_ ’ _ q(n+b)—(n+4) o(n+5)-(n-2) _ q o7 _
Pemenne. ———=—7">—-=3 2 =3-2"' =384.
3"".2 3"".2
OteeT: 384.
BsicTaBasiembie
GamTEL Kpurepuu onmeHKU BBINIOJHEHUSA 3aTaHUA
2 pamnma IIpaBunbHO BBITIOJMIHEHBI IpeoOpasoBauusa. Hailizen
BEPHBIA OTBET
1 6aax ITomydueH oTBeT, HO AOMYyINleHAa BBIUYNCIUTENIbLHAS
omubKa WJM ONKCKAa, M3-3a KOTOPOIH OTBET HEBEpPeH
0 6annoB OTBeT He TOJyYeH MU 3aJaHue HE PeIIajioch
2 MaxcumanvHbtii 6ann

Paccrosguue or myuKTa A 10 OyHKTA B HepBbI aBTOMOOMIbL IIPOE3sKa-
eT B 1,6 pasa O6bicTpee BToporo aBromobuisi. Haimure cKOpocTh IIepBO-
ro aBTOMOOMJIA, ecjqim OHA Ha 27 KM/4dac OOJIbIIIe CKOPOCTH BTOPOTO.

Pemrenue. Tax kKax BpeMs, 3aTpaumBaeMoe IIPM PABHOMEPHOM JIBU-
JKEeHUW Ha 3aJJaHHOM IIPOMEXKYTKe IIyTU, 00paTHO IPOIOPIIMOHAIBHO

(

S
CKODPOCTHU JIBUKEHUS \t :V)’ TO CKOPOCTH IIEPBOrO aBTOMOOMJIS B 1,6

pasa 0OJIbIIIE CKOPOCTHM BTOPOTO.

Kpome Toro, ckopocts 1mepBoro aBToMoOMJsg Ha 27 KM/4yac OOJbIIle
CKOpPOCTH BTOpOro aBromMoOmisa. O0osHayas V' — CKOpPOCTH BTOPOTO
aBTOMOOMJIA, cocTaBUM ypaBHeHme: 1,6V -V =27.

Pemmum ypasmenme: 1,6V -V =27<0,6V =27T<V =45<1,6V =72.

OtsBeT: 72.
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23.

BricTaBisiemsbie
Kpurepun oueHKH BBINMOJHEHUS 3aTaHMU
0aJLIBI
2 pamnma BepHo cocTaBieHo ypaBHeHue. HailizieH BepHBIH OTBET
1 6ann ITonyueH oTBeT, HO AOMYyIlleHA BBIUMCJINTEIbHAS
ommnbKa MJM ONMMCKa, M3-3a KOTOPOIl OTBET HEBepeH
0 GamxioB OTBeT He MOJyUYeH MJU 3aJaHue He pelrajioch
2 Maxcumanvrolii 6anL

Haiigure Bce 3HaueHUs ImapaMeTpa, OPU KayKIOM M3 KOTOPBLIX ypaB-
Henue x° —6|x|+5=a uMeeT POBHO TPW PABMUYHBIX PeIIeHU.

Pemrenue.

1) Paccmorpum  dyHEDMIO y=x°—6|x|+5. O61acTs ompeneneHus
GYHKIMY — MHOKECTBO BCEX IeNCTBUTEJIbHBIX unceJa. PYHKIUS
yéTHASA, T.K. BBINOJHEHO paBeHCTBO Y(—x)=y(x). [omxyumm, uro
€CJIM YHUCJIO X, — PpellleHue ypPaBHEHWUA, TO U (—xo) — TOKe pe-
menwne. CienoBaTesbHO, AJS TOT0, YTOOBI YpaBHEHHE MOIJVIO MMETh
TPU peIleHUus, AJs ONHON Iapbl PEIeHWH MOJIPKHO BBIMIOJHATHCS
PaBEHCTBO X, =—X, < X, =0.

2) Haiimém Bce pellleHUsT mapaMeTpa, IpuU KOoTopbix x=0 — peleHue
ypaBuenus. IlomcraBuB, moaydmm, 4TO a=>5.

3) Haiimém KosmmuyecTBO pelleHnil ypaBHeHuA mpu a=>5. HMwmeewm:

x=0
x* —6|x|+5=5<|x]" —6|x| =0 < |x|(|x|-6)=0<| x=—6.
x=6

Takum o0pa3oM, ypaBHEHME WUMeeT TPU PA3JIUYHBIX DPeIIeHnsd,
u a = 5 — pelleHVe 3aJadu.

Orser: 5.
BricraBasiembie
Kpurepuu onmeHMBAHUA BBINMOJTHEHUA 3aTaHUI
6aJ1IIbI
4 6anma ITonyuen mpaBuabHBIN oTBeT. IlociiemoBaTeIbHO IIPO-
BeJIeHLI BCe TPU IIYHKTA HAXOMKIEHUS IIapaMeTrpa
3 6anma ITonyuen mpaBuJabHBIN OTBeT. OTCYyTCTByeT MYHKT 3
2 damma BepHo cocTaBiieHa cucTeMa ypaBHEHUI, BEPHO HaMJEeHBI
3HAUEHUSA TapaMerpa, MPU KOTOPHIX OIHO M3 yPaBHEHUM
UMeeT OAVH KOpeHb. VICKOMOe 3HaUYeHWE He IOJTyYeHO
1 6ann IToryueH HEBEPHBII OTBET
0 6amnoB OTBeT He MOJyYeH
4 Makxcumanvrolii 6ann
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23.

Bropoe penrenmue.

Haiigure Bce 3HaueHUs ImapaMeTpa, OIPU KasKIOM M3 KOTOPBLIX ypaB-
Henme x° —6|x|+5=a uMeeT POBHO TPH PA3IUYHBEIX PeIICHMUS.
Pemenue.

IMoctpoum rpadur GyHEmUEM y=x" —6|x|+5 u Hafiném sHaueHwWs ma-
paMeTpa, IpU KOTOPLIX HpAMas, 3aJaHHas ypaBHeHHEM y=a, Iepe-
ceueT rpapmK B TPEX PA3JINUYHBIX TOUKAX.

I'padur dysKmuUn y=x"—6|x|+5 6ymeT cocroaTh u3 (GpParMeHTOB

x2—6x+5, x>0
nByx mapabom: y=x’—6|x|+5= )
x"+6x+5,x<0
Tpadurom dyHKImMM y = a GymeT npsMasi, napajuieibHas OCH aGCIicC.

y

\ 1 [

A4
®

y=x2—61x|+5

PaccmarpuBasa mepeceueHue rpaduKOB JIeBOII M MPaBOil UacTed ypas-
HeHUusdA, MOJYYNM, UTO eIWHCTBEHHOe 3HaueHWe IlapaMeTpa, OTBeuaio-
Iee ycCJOBHUIO 3aJauu, a = H.

Orser: 5.
BsicTaBisiembre
Kpurepuu oneHMBaAHHNA BBIMOJHEHUS 3aTaHUA

0aJLIBI

4 6anma Bepno mocTpoensl rpad@uKu JeBOW M IIPaBOi dacTei
ypaBHEHUA.
HaHbl mosHBIE MOACHeHUA. IIoiyueH TMpaBUJIBHBIN OTBET

3 Oanma BepHo mocTpoeHbl rpa@uKu JeBO M IIpaBoil yacTei
ypaBHEHUH.
ITonyueH HmpaBUJIbLHBIA OTBET, HO IOSCHEHUS K I'pa-
pUKaM OTCYTCTBYIOT
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24.

BricraBasiembie
Kpurepun onmeHMBaHUA BHINOJTHEHUA 3aTaHUST
0aJLIBI
2 6amaa ITocTpoens! rpaduKu JeBOWl M HpaBOil YacTell ypaB-
"Henud. IIpu mocrtpoeHuu rpaduka JeBoOi YacTu HO-
MyIIeHbl OMUOKY, He HOBJUABIINE HAa OTBET
1 6ann ITonyueH HeBepHBI OTBET M3-3a OIIMMOOK, JOIYIIEH-
HBIX IIPU NOCTPOEeHUU IpaKoB
0 6amnoB OTBeT He MOJIyYeH
4 Makxcumanvrolii 0ann

Mopyas «I'eomeTpusi»

Croponbl mapajaenorpamma ABCD AB = 8, AD = 6. B raabii
u3 TpeyroabHUKOB ABD u CBD BuucaHbl OKpy:KHocTu. Hamgure
paccTosgHue MeKAY TOUKAMU KacaHUsS OKPYKHOCTEeH M AUATOHAJIBIO
BD.

B M c

Pemenue. Paccvmorpum TpeyroabHuUK ABD. Ilo CBOHMCTBY OTpPE3KOB
KacaTeJbHBIX, IPOBEAEHHLIX M3 ONHOM TOUKM K OKPY:KHOCTHU, ITOJIY-
yumMm, uro BK = BP, AP = AQ, DQ = DK.

CraenmoBaresbHO, cymMMa OTpe3koB AP+ DK = AD.

P ,x,p—2AD 1
Ilomyuum, uro BK= S EPAABD —-AD. Amnanoruvso:
BL =%P —DC. Tax Kak mepuMeTpsl TpPeyroabHUKoB ABD u BCD

AaBDC
paBubl, To |KL|=|BL-BK|=|AD-CD
IlopcraBisisi ~ OAWHBL CTOPOH  I[apajjiejiorpamMma,  IHOJIYUHrM:
IKL|=8-6=2.

OrseT: 2.
BricTaBisiemsbie
Kputepuu oneHKU BHITIOJHEHUSA 3aTaAHUSI
0aJLIBI
2 6anma O060CHOBAHHO TOJIYYE€H BEPHBIA OTBET
1 6ann BepHbIii OTBET TOJyYeH, HO OTCYTCTBYIOT OOOCHOBAHUS
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25.

26.

BricTaBiasemsie
Kpurepun oumeHKM BBIMOJHEHUA 3aTaHMS
0aJIIIBI
0 o6amoB ITonyueH HeBepHBIH OTBET HJIM OTBET HE IIOJyUYeH
2 Maxcumanvrwtit 6aan

HokakuTe, 4YTO B MPAMOYTOJHLHOM HEPaBHOGEPEHHOM TPEYTOJLHUKE
OucceKTpUCA MPSAMOro yrja AEeJHUT MOII0JiaM YIroJ MeXIy MeauaHOMl

M BBICOTOM, IIPOBEAEHHBIX K THUIIOTEHYS3eE.

C
oxazareancTBo. OmuiieM OKOJIO TPEYTOJIb-

uuka ABC, ZC = 90° okpy:xkmocts. IlenTp
OKPY’KHOCTHM, OIIMCAHHOM OKOJIO IIPSIMO-
VTOJIBHOTO TPeyrolbHUKA, OyaeT jesxars Ha A\ H \L (M B
cepefnHe THUNOTEHY3bI — B TOuKe M.
IIposeném: CM — mMemuaHy TPeyroJIbHUKA,
CH — Bricoty 1 MK — guaMeTp OKPYK-
HOCTU, MePIeHAUKYIAPHLIN THUIOTEeHYy3e.
ITo cBoiicTBY mmameTpa, IepIeHAMKYJISIPHOrO xopae, Touka K Oymer
ABJIATLCSI CEePEeNUHON ayru, cTaruBaemoil mumamerpom AB. CraemoBa-
TeabHo, CK — Ouccexrpuca yriaa ACB.

Tak xaxk CH L AB u KM 1 AB, to CH|KM.

W3 sToro caexyer, uro LHCK =/MKC Kak BHYTPeHHHE HaKPECT
aexkamue. Ho Tak xak M — IIEHTDP OKPY!KHOCTH, OIMCAHHOM OKOJO
Tpeyroabauka ABC, to MC= MK = R. Takum o6pasom, ACMK —
paBHOOenpeHHbINT, /MCK=/MKC=/HCK, wu, cjiegoBaTeJbHO,
CK — oOwuccektpuca yria HCM.

K

YTBepskIeHue T0Ka3aHo.

BricTaBiaaemsie
Kpurepuu oueHKM BBIMOJHEHUA 3aTaHMU
0aJIaIbI

3 Oaaaa HoxasaTeabCTBO BepHOE, BCe Iaru 00OCHOBAHHBI

2 Gaaaa HoxasaTeJabCTBO B II€JIOM BEpPHOE, HO COIEP:KUT HeIo-
CTATOYHOCTL OOOCHOBAHUS

0 o6amoB Bce ciyuam, He COOTBETCTBYIOIINE YKAa3aHHBIM KPH-
TEePUIAM

3 MaxcumanvHulit 6aan

B tpeyroarauke ABC pauunl ctopoH AB=7, AC=9. Ha cropoue AB
B3ATa Touka D Tak, uro BD=3. Touka C pacmojio:keHa Ha CTOPOHE

N 5
AC Tak, uTO IJOMIaAb UeThIpExyroabHuka BCED paBHa — ILIOMIAAU
Tpeyroabuuka ABC. Halimure nauny orpesxka CE.
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Pemenne. Tax xax BD=3, To AD = AB
— BD = 4. O6osmauus CE=x, moxyuuwm,
yro AE = AC — CE = 9 — x. TpeyroabHu-
ku ABC u ADE wumeloT OOIIMH yroJ, IIO-
9TOMY HuX ILJOM[AAM OTHOCATCA KaK IIPo-
U3BeNeHUsA [IJUH COOTBETCTBYIOIIMUX CTO-
poH, obpasymomux ero. Iloayumm, dTO
S.pg AE-AD 9-x 4 4(9-x)
S .pc AC-AB 9 7 63

A

D

B

.. 5
Ecau niomans uerwipéxyroabHuka BCED paBHa 7 IJIOIIAAN Tpe-

2
yroabauKka ABC, To miaomank TpeyroabHuka ADE cocTaBiasdeT ?

myomanu tpeyroabHuka ABC. IIpupaBHMBAsA OTHOIIEHUS, TOJYUYUM:

S 4(9-x) 2 9 9
2 ADE _ ( ):_;g_x:_;x:_:4,5.
S, ipc 63 7 2 2
OTBer: 4,5.
BricraBasiembie
Kpurepun OumeHKW BBINOJHEHUS 3aJaHUA
0aJLIBI
4 6anna Permenue BepHOe, mOJIyueH BepHEIN oTBeT. IIpmBene-
HBI JOCTaTOYHBIe 00OCHOBAHUA
3 Gaana Pemenve BepHOe, IIOJyUYeH BEPHBIN OTBET, HO 00OCHO-
BaHUe HEIOJHOe
1 6ann Xopn pellieHHsA BepeH, HO B IIPOIleCCe AOMYINeHa BbI-
YuCJAUTEJIbHAA OIMOKA, B Pe3yJbTare KOTOPOI MOJy-
YeH HEBEPHBIN OTBET
0 6anmoB Jpyrue ciayuau, He OTBeUAIOI[NE KPUTEPUAM
4 Marxcumanvuovlii 6ann




OTBETbI K 3AAAHUAM

BAPUAHT 1
Yacts 1 Yacrte 2

3aganue OTBeT 3amanue OTBeT 3aganue OTBeT

1 -0,25 10 51 19 0,4

2 2 11 4,5 20 11,25

3 12 12 6,5 21 384

4 1 13 14 22 72

5 312 14 4 23 5

6 39 15 52,5 24 2

7 10000 16 840 25

8 -2 17 1,25 26 4,5

9 63 18 124

BAPUAHT 2
Yacrs 1 Yacts 2

3aganue OTBer 3amaHue OTBeT 3amaHue OTBer

1 -2,2 10 52 19 0,3

2 2 11 0,5 20 20

3 17 12 12 21 0,6

4 -5 13 125 22 45

5 231 14 4 23 2

6 —28 15 63,75 24 4

7 1000 16 800 25

8 1 17 1,5 26 6,75

9 57 18 124
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BAPUAHT 3
Yacts 1 Yacts 2

3aganue OTBer 3aganue OTBer 3amanue OTBeT

1 -0,75 10 53 19 0,24

2 1 11 96 20 30

3 17 12 14 21 63

4 -0,9 13 25 22 65

5 231 14 4 23 -2

6 50 15 25 24 2

7 2500 16 1550 25

8 0 17 2,5 26 4,5

9 55 18 14

BAPUAHT 4
Yacts 1 Yactp 2

3aganue OtBer 3aganue OTBer 3amanue OTBeT

1 0,21 10 54 19 0,28

2 4 11 3 20 8,4375

3 17 12 12 21 0,36

4 1 13 345 22 49

5 312 14 5 23 3

6 67 15 12,5 24 4

7 900 16 90 25

8 1 17 1,75 26 4

9 144 18 123
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BAPUAHT 5
Yacts 1 Yacre 2
3amanue OTBer 3amanue OtrsBer 3amaHue OTBer
1 -0,125 10 50 19 0,2
2 1 11 19,6 20 3,4
3 15 12 10,5 21 297
4 1 13 134 22 10
5 321 14 4 23 -12
6 -39 15 30 24 4
7 10000 16 280 25
8 1 17 15 26 8
9 135 18 124
BAPUAHT 6
Yacts 1 Yactp 2
3aganue OTBer 3amanue OTBeT 3amanue OTtBer
1 -0,09 10 49 19 0,6
2 4 11 2 20 6,6
3 7 12 16 21 13,5
4 -3,2 13 1235 22 21
5 312 14 5 23 1
6 1 15 32,5 24 5
7 100 16 760 25
8 -2 17 1313 26 24
9 35 18 2
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BAPUAHT 7
Yacts 1 Yacrts 2

3amanmue OTBer 3amanue OtBer 3amanue Otrser

1 2,175 10 48 19 0,1

2 4 11 6 20 5,8

3 8 12 24 21 2,25

4 3 13 125 22 15

5 312 14 5 23 9

6 1 15 90 24 4

7 225 16 2435 25

8 -2 17 25813 26 2880

9 122 18 1

BAPUAHT 8
Yacts 1 Yactp 2

3aganue OTBer 3aganue OTBer 3amanue OTBeT

1 -2 10 47 19 0,2

2 4 11 18 20 9,42

3 13 12 28 21 4,5

4 -0,6 13 45 22 14

5 312 14 3 23 1,5

6 32 15 6 24 4

7 30 16 3320 25

8 -3 17 3 581 321 26 4,25

9 35 18 1
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BAPUAHT 9
Yacts 1 Yactp 2
3aganue OTBer 3amanue OTBeT 3amanue OTtBer
1 -2,4 10 46 19 0,15
2 1 11 8 20 3
3 14 12 24 21 3
4 1 13 135 22 20
5 213 14 4 23 1
6 115 15 4,5 24 5
7 12 16 4985 25
8 -4 17 31 321 26 60
9 145 18 3
BAPUAHT 10
Yacts 1 Yactp 2
3aganue OTBer 3amanue OTBeT 3amanue OTtBer
1 -1 10 55 19 0,48
2 3 11 2 20 2
3 11 12 28 21 22,5
4 -1 13 12 345 22 18
5 312 14 4 23 4
6 416 15 6 24 0
7 -8 16 3585 25
8 -5 17 581 321 26 11
9 36 18 1
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