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OCHOBHOH roCy1apCTBEHHbIN IK3aMeH
no MATEMATHUKE

Bapuant Ne 3

I/IHCprKHI/IH I10 BBINNOJIHCHUIO paﬁoTbI

DK3aMeHallMOHHas paboTa COCTOMT M3 JBYX YacTel, BKIIIOYAIOMIUX B ceOs
25 3amanui. Yacte 1 coxmepxut 19 3aganuii, 4yacth 2 colepKUT 6 3agaHU
C Pa3BEPHYTHIM OTBETOM.

Ha BeImosHeHHE »K3aMEHAITMOHHON pPAOOTHI MO MaTeMaTHUKE OTBOJMUTCS
3 gaca 55 muHyT (235 MUHYT).

OTBeTH! K 3aganusaM 7 1 13 3amummre B O1aHK 0oTBeTOB Ne 1 B BuIe OqHOMI
nu@psl, KOTOpasi COOTBETCTBYET HOMEPY MPaBUIILHOTO OTBETA.

st ocTanbHBIX 3aJaHWil 4YacTH 1 OTBETOM SBJSICTCS YMCIO WM
nocjaeAoBaTeabHOCTh UGp. OTBET 3amUIIMTE B IMOJIE OTBETAa B TEKCTE PadOTHI,
a 3arem nepeHecute B OnaHk orBeToB Ne 1. Ecnm mosyuwmiiach OOBIKHOBEHHAsS
IpoOb, OTBET 3aIUIIUTE B BUJE ACCATUYHOM.

Pemenust 3amaHuii dactd 2 W OTBETHI K HUM 3alUIIATE Ha OJIaHKE
otBeToB No 2. 3amaHusi MOXKHO BBINOJHATH B JIIOOOM mopsjake. TeKCT 3aaaHus
NepenuchiBaTh HE HAJ0, HEOOXOIUMO TOJIBKO YKa3aTh €ro HOMED.

Bce Onanky 3amoyHSIOTCS SPKUMH YEPHBIMH 4YepHUIIaMH. JlormyckaeTcs
MCII0JIb30BaHUE IeJICBOM MJIN KalWJIIIPHOU PYYKH.

Cnauana BBIIOJHANWTE 3a7aHusl yacTd 1. HadaTe coBeTyeM ¢ Tex 3aJaHuid,
KOTOpBIC BBI3bIBAIOT Yy Bac MeHbllle 3aTpyJHEHUH, 3aT€M MEPEXOJUTE K JIPYruM
3agaHusAM. /{1 DKOHOMHH BpEMEHM NPOIYCKAWTE 3aJaHue, KOTOPOE HE yAAETCsA
BBITIOJIHUTh Cpa3y, U MEpexoauTe K ciaenayromemy. Ecnmu y Bac octanercs Bpems,
Bl cMokeTe BEpHYTHCS K MPOIMYIIEHHBIM 33/ IaHUSIM.

I[Ipyu  BeIMOSHEHMM 4YacTH 1  Bce  HEOOXOJIWMBIE  BBIUMCIICHHUS,
peoOpa3oBaHus BBINOJHSANUTE B UEPHOBHUKE. 3allMCH B YEPHOBHUKE, a TaKiKe
B TE€KCTe€ KOHTPOJLHBIX U3MEPHUTEIbHBIX MATEPUAJIOB HEe YYNUTHIBAKTCH NMPH
OLICHUBAHUU PaldOTHI.

Ecnu 3amaHne comepXUT pUCYHOK, TO Ha HEM HEIOCPEICTBEHHO B TEKCTE
paboThl MOXKHO BBINOJHATHL HeoOXxomuMmble Bam moctpoenus. PexomeHmyem
BHUMATEJILHO YUTATh YCJIOBUE U MPOBOJAUTH MTPOBEPKY MOITYUEHHOTO OTBETA.

IIpu BeIMOTHEHMH PaOOTHI BBl MOXXETE BOCHOJIB30BATHCS CIPABOYHBIMHU
MarepuajaM, BbIJAaHHBIMM  BMmecTe ¢ BapuaHtom KHM, nuHenkoun
1 HETIPOTPAMMUPYEMBIM KAJIbKYJISITOPOM.

bannbl, mosyueHHsle Bamu 3a BBINOJHEHHBIE 3aJaHUsl, CYMMHPYIOTCS.
[TocrapaiiTech BBIMOJHUTH KaK MOKHO OOJIbIII€ 3aJlaHWl U HAaOpaTh HauMOOJIbIIEe
KOJIMYECTBO OaJIOB.

[Tocne 3aBepiieHus: paboThl MPOBEPHTE, YTOOBI OTBET HA KaXKJ0€ 3a/JlaHUE
B Omankax orBeToB Ne 1 u Ne 2 Obui 3ammcad 1oJ1 MPaBHIIBHBIM HOMEPOM.

Kenaem ycnexa!

KonupoBanue He gomyckaercs



Marematuka. 9 kiacc Bapuant Bapuant 3 - 2

CHHPABOYHBIE MATEPHAJIBI IO MATEMATHUKE
AJIT'EBPA

o ®opMya KOpHEW KBaJAPaTHOTO YpaBHEHHUS:

X:%,me D=b?—4ac.

VT 2
e Ecnu kBagpaTHbIN TpEXUEH aX +bXx +C umeer nBa KOpHI X1 U X5, TO
2
ax”+bx+c=a(x—xg)(x—x3);

. . 2 .
CCJIM KBaAPATHBIN TPCXYJICH ax + bX + C UMeeT €IUHCTBECHHBIN KOPCHb X 0>
TO

ax’ +hx+c=a(x—xg)°

. 2
e AOciucca BepIInHbI mapadoibl, 3aJaHHOM ypaBHEHHEM Y =aX = + DX +C:

_b
2a’
e ®opmyna N-To wieHa apuhMeTUIECKON TPOrPECCUH (a n ), IIEPBBIN YJICH

X0=

KOTOpPOU paBeH a1 M Pa3HOCTb paBHa d :
ap=a;+d(n-1).
e ®opMmysa CyMMBI IEPBBIX N YJIEHOB apu(PMETUUECKOIN MPOrPECCHH:

e (a;+an)n

n - .

2

e dopMmysa N-To YieHa TeOMETPUUECKON TPOrpeccuu D, MepBhlii WieH KOTOPOi

pasen by, a 3Hamenarens pasen ( :
by =by-q""
e (Dopmyiia cyMMBI IIEPBBIX N YJIEHOB T€OMETPUUECKOM MMPOTPECCUM:
(9" -1)e
So="g1
e DopMyIbl COKPAIIEHHOTO YMHOKEHHS:
(a+b)?=a’+2ab+h?;
(a—b)?=a’-2ab+b?;
a’—b*=(a-h)(a+b).
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e (CpoiicTBa apu(MeTHIeCKOro KBaApaTHOTO KOPHSI:

mzx/gx/g npu a>0, b>0;
\/Ezﬁ npu a>0, b>0.
b Vb

e Caoiictsa crerenu mpu a >0, b>0
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I'EOMETPUA

CyMMa yIJIOB BBIIYKJIOro N -yrosibHuKa paBHa 180°(n—2).

Cpennsist J'II/IHI/ISI TPEYTOJIbHUKA U TPAICIHN
MN — cp. uH. B C BCLAD

MN DAC /—% MN — cp. nuH.
MN [JAD
MN =
2 M N BC + AD
MN ==

OnucaHHasi ¥ BOMCAHHAs OKPY>KHOCTH MPABUIIBHOTO TPEYTOJIbHUKA

N ay/3

Hns tpeyronsHuka ABC co croponamu AB=c,
AC=b, BC=a:
sinA sinB sinC

rae R — paguyc onvcaHHOM OKPYKHOCTH.

Jlnst tpeyronmsauka ABC  co cropomamu AB=c,
AC=b, BC=a:

02:a2+b2—2abcosC.

Jlnuna okpyxHoctu C = 2mnr

2
[Tromans kpyra S = mr
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Inowaou ¢guzyp
HapaJmenorpaMM TpeyrotbHuK
1
S==ah
b ha S = aha b ha 2 a
Y S =absiny Y S=labsiny
a 3 >
Tpaneuus PoMb
b
h g = a+b h d, d,, d, — nuaronanu
2 d s=21d.d
: - 2 1¥2
u
a

[IpAMOYTOJIBHBIN TPEYTOJIBHUK

sinog =

CoSo. =

(@)
)
)
ol|lo oo

tga =

ol R

b
2 L2 2
Teopema [Mudaropa: a” +b " =c

. 2 2
OcHoBHOE TPUTOHOMETPHUYCCKOC TOKIACCTBO: SIN a0+ COS O = 1

Hekoropsle 3HaueHNs TPUTOHOMETPUUECKUX (PYHKITUI

o |rpamycer | 0° | 30° | 45° | 60° | 90° |180° | 270° | 360°
sina 0 1 Q ﬁ 1 0 -1 0
2 2 2
cosa 1 V3 V2 1 0 -1 0 1
2 2 2
tga 0 73 1 31— o — 1] o
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Yacre 1

Omeemamu Kk 3a0anusam 1-19 saenawomca uucno unu nociedoeamenbHoCmo
uugp, komopwie cnedyem 3anucamv ¢ bBJIAHK OTBETOB Ne 1 cnpasa om
HOMepa coomeemcmeyuiezo 3a0anus, HauuHasa ¢ nepeoi Kiemouku. Ecau
OMEemom AGIAEMCA NOCNE008AMETbLHOCHb UUPp, MmO 3anuuiume eé 0e3
npobenos u_opy2ux _OONOJIHUMEIbHbIX cumeono06. Kaxicovii cumeon nuwume
6 OMOCIbHOU KlemouKke 6 COOMEEmCMEUU C HNPUBCOCHHBIMU 6 O.1aHKe
oopazuamu.

Hpouumaﬁme GHUMAMENbHO MEKCM U 8bINOJIHUME 3a0anusn 1-5.

XO034MH JayHOTO YyyacTKa CTpOUT OaHIO C TapHbIM oTAeneHueM. IlapHoe
OTAEJIEHUE HMMEET pa3Mepbl: JiauHa 3,5 M, mupuHa 2,2 M, BbicoTa 2 M. OKOH
B MApHOM OTHEJIECHUM HET, JUIsl JOCTyINla BHYTPb IUIAHUPYETCS IBEPhH IIMPUHOU
60 cMm, BbicoTa BEepHOrO npoéma 1,8 M. Jlist mporpeBa mapHOro OTAEIECHUS MOKHO
UCIIOJIb30BaTh AEKTPUUYECKYIO WM JAPOBSHYIO Neub. B Tabmuie npeactaBieHb
XapaKTEPUCTUKU TPEX MEUEH.

Howmep Tu OO0BEM noMeIIeHUs Macca | CroumMocTb
neuu (ky0. M) (xr) (py0.)
1 JPOBsIHAs 8-12 40 18 000
2 JPOBsTHAs 10-16 48 19 500
3 AJIeKTpUYecKas 9-15,5 15 15 000

JIIsi  yCTaHOBKM JPOBSIHOM TICYM JIONOJIHMTEIBHBIX 3aTpaT HE MOTpeOyeTcs.
YcTaHOBKa 3JICKTPUYECKOM IMeYr MOTpeOyeT MOABCACHMS CIICIIMAIBHOIO Kabejs,
gyTo oboiacrcs B 6500 pyo.

YcTaHOBUTE COOTBETCTBHE MEXK]Ly MAacCaMu M HOMEpaMU Ieyei.
3anonHuTe TabmMily, B OJJaHK OTBETOB NEPEHECUTE MOCIENOBATENBHOCTh TPEX
udp 6e3 mpoOesoB, 3anAThIX U IPYTUX AOMOJIHUTEIBHBIX CHMBOJIOB.

Macca (xr) 15 40 48

Howmep neun

Haitnure o00BEéM mapHoro otaeneHus crposuiedics Oanu. OTBeT jnaiiTe
B KyOMYECKUX METpaXx.

OTBeT:
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Ha ckonpko py0Oneit mokyrka JpoBSHOW MEeYH, MOAXOAAIIEH M0 00hEMY MapHOTO
OT/ICJICHHS, O0OMIETCS JIeIeBIIe AJIEKTPUUECKOM C yUéTOM YCTaHOBKH?

OTtBeT:

Ha npoBsiHyro neus, Macca kotopoii 40 kr, cnenanu ckuaky 10%. Cxonpko pyosiei
CTayia CTOUTh TIEYh?

OrtBer:

Xo3suH BbIOpan JpoBsHY Tniedb (puc. 1). Uepréx mnepemHel IMaHENIH TEUH
MOKa3aH Ha PUCYHKE 2.

apKa Koxyxa

JIBEpIIAa TOIKH

I\ +

60

Puc. 2

[leupb cHaOkeHa KOXXYXOM BOKPYT [IBEpIIbl TOINKH. BepxHsisi yacTh KOXKyXa
BBINIOJITHEHA B BHUJE apKW, MPUBAPEHHOW K MEpeAHEed CTEeHKE MEYKU IO Ayre
OKPY)KHOCTH C IICHTPOM B CEpeIMHE HWKHEH YacTH Koxkyxa (puc. 2).
JIisi yCTaHOBKM TEUYKH XO3SMHY IOHAJ00UJIOCh Y3HATh PaadyC 3aKpyTriIeHUs
apku R. Pa3zmephl koyXxa B CaHTUMETpax MoKa3aHbl Ha pucyHke. Haliaure paauyc
3aKpyTJICHHS apKU B CAHTUMETPax.

OTtBer:

. 1
HaI/II[I/ITe 3HAYCHUC BBIPAKCHUA —— — —~.

OTBeT:
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3)
KakoMy u3 TaHHBIX TPOMEKYTKOB IIPUHAIIEKUT YUCIIO 3 ?

1) [0,2;0,3] 2) [0,3;0,4] 3) [0,4;0,5] 4) [0,5;0,6]

OTtBeT;

Havinnre 3HaueHne BbIpaKeHUs 5
=

OTtBeT:

Pemure ypaBHeHne X _36=0.

Ecnn ypaBHeHue umeer Oosiee OJHOTO KOPHS, B OTBET 3alMIIUATE MEHBIIUN
U3 KOpHEW.

OTtBeT:

Pogurensckuii komuteT 3akynua 20 masnoB Uil MOJApKOB JE€TAM B CBSI3U
C OKOHYaHMEeM ydeOHOro roja, u3 Hux 11 ¢ MammHamu ¥ 9 ¢ BUJaMU rOpPOJIOB.
[Tomapku pacnpeaensitorcsi ciaydaHbiM 00pa3zoM Mexay 20 netbmu, cpeau
KOTOpeIX ecTh Mimroma. Halinure BeposiTHOCTE TOrO, uTO Mitrone nocranercs nasi
C MAIIIMHOM.

OTBeT:

. 2
Ha pucynkax u3o0pakeHbl rpadguku QyHKIHA Buga Y =ax +bX+c. Ycranosure
COOTBETCTBHE MEX]y 3HaKaMu K0d(h(OUIIMEHTOB a U C U rpadukaMu QyHKIIHA.

KOOODPUITUEHTBI

A) a>0,c<0 B) a>0,¢c>0 B) a<0,c>0
I'PAOUKH

1) Vi 2) Vi 3) Vi

o
<Y
o
23 /
o
<Y
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B tabnure noa kaxaoit OykBoOi YKaKUTE COOTBETCTBYIOIIHI HOMED.

A|b|B

OrtBerT:

2
[leHTpocTpeMUTENBLHOE YCKOPEHHE MPHU JIBHXKEHUH MO OKPY>KHOCTH (B M/c )

2 -1
BBEIYHCIIIETCS 1O GopMyine a=m R, rme ® — yrioBas CKOPOCTh (B c ),
R — pamnyc okpyxHoctu (B merpax). Ilomb3ysick aToit (popmyrsioi, HalguTe
-1
paquyc R, ecim yrmosas ckopocts paBHa 0,5¢ °, a LEHTPOCTPEMHTENBHOE

2 .
yckopeHue paBHo 1, 75 M/c” . OTBeT naiite B METpax.

OTtBeT:

VYKaxuTe peleHne HepaBeHCTBA

81x°<16.
1) Z > 3) Z >
9 ~9
& ® > = & >
2 ) VO 4
9 9 9 9
OTBeT:

B amdurearpe 23 psiga, npud€M B KKIOM CIEAYIOMIEM PSAY Ha OOHO M TO e
YuCcJIO0 MecT OoJibllie, 4YeM B mpeapaymeM. B cenbmMoMm psigy 26  MecT,
a B onuHHaauaroM psiny 34 mecra. CKOJILKO MECT B MOCJEIHEM Py ampureaTpa?

OTBeT:

B tpeyromsuuke ABC yron C pasen 90°, BC=7, B
AB =20. Hatinute cosB.

OrtBerT:

KonupoBanue He gomyckaercs
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Yron A tpanemuun ABCD ¢ ocnoBanusmu AD u BC, B C

BIIMCAaHHOW B OKPY’KHOCTH, paBeH 36°. Haiinure yron C stoit
Tpaneuuu. OTBET JalTe B rpaaycax.

OrtBer: . A vD

[nomane mapamtenorpamMmMa paBHa 32, a JBE €ro CTOPOHBI
paBubl 8 u 16. Haitnure ero BbeicOTBI. B oTBeTe ykaxkure
OOJIBIITYIO BBICOTY. £

OrtBerT:

Ha kiietuaToit Oymare ¢ paszmepom kietku 1x1
n3o0paxeén pom6. Halimure nimuny ero 0onbIieit
JTMaroHau.

[\
i\
\/

OTtBeT:

Kakoe u3 ciienyronumx yTBepKaeHuid BEpHO?

1) IleHTp ONMMCAHHOW OKOJO TPEYrOJbHUKA OKPYKHOCTH BCET/A JISKHUT BHYTPH
3TOT'O TPEYTOJIbHUKA.

2) CymMa yTj0B paBHOOEIPEHHOI0 TpeyrojbHIKa paBHa 180 rpamycam.
3) uaronanau poMmOa paBHBbI.

B oTBer 3anuimTe HOMEp BHIOPAaHHOTO YTBEPKACHHUS.

OTBeT:

He 3ab6yobme nepenecmu 6ce omeemvl 6 OnaHk omeemos Nel
6 coomeemcmeuu ¢ UHCIMPYKYuell no 6blNOJHEeHUI0 Padomul.

Ilposepvme, umoodbl Kaxscovlii omeem 0Obl1 3aNUCAH 6 CHPOKE C HOMEPOM
COOMEEmMCmMaYIou|e20 3a0aHusl.

KonupoBanue He gomyckaercs
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Yacts 2

Ilpu evinonnenuu 3aoanuit 20-25 ucnonwvzyime b/JIAHK OTBETOB MNe 2.
Cnauana yka)xcume HOMep 3A0aHus, a 3amem 3aAnRUMIUmME €20 peuleHue
u omeem. Ilumume uémko u pazéopuueo.

20

21

22

23

24

25

Pemnre ypaBHeHMe x>+ 2x°=9x +18.

[TepBas TpyOa mpomyckaeT Ha 6 JTUTPOB BOJABI B MHUHYTY MEHBIIIE, YEM BTOpas
TpyOa. CKOJBKO JUTPOB BOJBI B MUHYTY MPOITYCKAET MepBast TpyOa, €ClIu pe3epByap
00bEéMoM 140 TUTPOB OHA 3aMOJIHSIET HA 3 MUHYTHI JIOJIbIIIE, YeM BTOpasi TpyOa?

[TocTpoiite rpaduk GyHKIIMH
1,5x-1 nopu Xx<2,
y=9-15x+3 mpum 2<x<3,
3x-10,5 mpm x>3.
Omnpenenure, IpU KakKUX 3HAUYCHUSIX M TpsiMasi Y =M uMeeT ¢ rpaikoM pOBHO
JIBE OOIINE TOYKH.

Bricota AH pom6a ABCD nenut ctopony CD na orpesku DH =20 u CH =5.
Haitnute BeIcOTY pomba.

Touka K — cepenuna OoxoBoii ctoponbl CD tpamenmu ABCD. [lokaxwure,
4yTO MIomaas Tpeyroibuuka KAB paBHa mojioBUHE IUIONIAAN TPareIuu.

B Tpeyronbauke ABC Ouccektpuca yrima A JeTUT BBICOTY, MPOBEIEHHYIO
U3 BepiinHbl B, B oTHomenun 5:3, cuutas oT Touku B. Haiinute pamgmyc
OKPY>KHOCTH, OITMCAaHHOM okoJio TpeyroinbHuka ABC, eciu BC =8.

Ilposepome, umoovl Kadxcovlit omeem 0ObL1 3ANUCAH PAOOM C HOMEPOM
COOMEEMCMEYIULe20 3a40aHUs.
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