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OCHOBHOH roCy1apCTBEHHbIN IK3aMeH
no MATEMATHUKE

Bapuant Ne 4

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!
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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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CaoiicTBa apu(pMeTUIECKOro KBapaTHOTO KOPHSI:

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

e CpoiicTBa crenenu nmpu a >0, b>0

['EOMETPHUA

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

CpeiHss JTMHKS TPEYTOJILHUKA U TPAIIEIUH
MN — cp. un. B C BCUAD

MN [TAC /—% MN — cp. auH.
M N omn=AE M N VINEAD

% VN  BC+AD

OnucanHasi U BOMCAHHASI OKPY>KHOCTHU MPABUJIBHOTO TPEYTOJIbHUKA

R af av/3

- - f = —
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Jlns tpeyronsauka ABC co cropomamu AB=cC,
AC=b, BC=a:
a b ¢
sinA sinB sinC

rae R — paauyc onMcaHHON OKPYKHOCTH.

2R,

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

c’=a’+b?—-2abcosC .

Jnuna okpyxuaoctu C = 2mr

2
[Lromans kpyra S = xr

Ilnowaou ¢puzyp
IapasienorpamMm TpeyronbHuk
1
S==ah
0/ In, S =ah, b/ |n, > ah
Y S =absiny Y s =Labsiny
a a 2
Tpanenus Pom0
b
d,, d, — nuaronanm
2
]
a
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[IpssMOYTOJIBHBIN TPEYTOJIBHUK

sinoc:ﬂ
C
C a
COSa:E
" C
AR a
b tg(XZB

Teopema I[Tudaropa: a tbh%=c?

. 2 2
OcHoOBHOE TPUTOHOMETPHYCCKOC TOKIACCTBO: SIN a4+ COS O = 1

Hekoropble 3HaU€HUs TPUTOHOMETPUYECKUX (PYHKIUI

o | rpagycel | 0° 30° 45° 60° 90° | 180° | 270° | 360°
sina o | L M2 3o a0
2 2 2
cosa 1 V3 J2 1 0 -1 0 1
2 2 2
tga 0 g 1 J3 — 0 — 0
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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.

Ha pucyHnke n300paxeH miaH ceIbCKOM MECTHOCTH.

TaHs Ha JICTHUX KaHUKYJaX MPUE3KAET B TOCTU K JCAYIIKE B JEPEBHIO AHTOHOBKA
(Ha turane oOo3HaueHa uudpoit 1). B KOHIlE KaHUKYyN JeAylIka Ha MalllHe
coOupaercsi oTBe3TH TaHIO Ha aBTOOYCHYIO CTaHIIMIO, KOTOpas HaXOJUTCS
B nepeBHe bormanoBo. W3 AHTOHOBKM B bBormjaHoBo MOXHO —MpoexaTh
0 MPOCETOYHON TOpOore MUMO peku. ECTp apyroil myTh — MO LIOCCE 0 IEPEBHU
BaHoTiHO, rlie Hy’KHO MOBEPHYTH MO/ MPSIMBIM YTJIOM HAJE€BO Ha JIPYyroe IIocce,
Benyuiee B bornanoso. Tpetuii MapuipyT MPOXOIUT MO MPOCENOYHON TOPOTre MUMO
npyaa 1o aepeBHU ['oproHOBO, Tlie MOXHO CBEpHYTh Ha 1iocce A0 bormaHoso.
UeTBEpTHIN MapuIpyT IpoJieraeT Mo mocce 10 aepeBHu JlosomuHo, oT J{0o0MHUHO
10 ['OproHOBO MO MOPOCENOYHOM AOPOre MHMO KOHIOMIHM W OT ['OproHOBO
no bormanoBo mo mocce. Emé oguH MapuipyT mpoxoJuUT MO IIOCCe N0 JACPEBHU
Eropka, mo mnpocémouHor npopore MuUMO KOHIOIHU OT Eropkum no XununHo
" 1o nrocce ot JKuimHo 1o bornmanoso.

[llocce 1 npocénoyHbie 10pOTH 0OPasyrT NPSIMOYTOJIBHBIC TPEYTOJIbHUKH.

________________________________________________________________

Mocce

----- Hpocénounas Jopora
M
! N
| —. MoctT

& upyn
ﬁ%ﬁ@ KOHIONIHA

[To mocce Tausa ¢ aeAymkod eayT co CKOpocThio 50 KM/4, a MO MPOCETOYHBIM
noporaM — co ckopocthio 30 km/4. Paccrossaue or AHTOHOBKH 110 [[omomuHO
paBHO 12 kM, ot Jlomomuno no Eropku — 4 km, ot Eropku no BantotnHO —
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12 xMm, ot ['opronoBo 10 Bantotuno — 15 kM, ot Banrotuno a0 XKwmnao — 9 kwm,
a ot JKwinao no bormanoBo — 12 kM.

[Tonb3ysick omucaHuem, OMpeNeauTe, KakuMu IudpaMyd Ha IUlaHe O003HAYEHBI
JIEPEBHU.

3anonHuTe TabIUIy, B OJJAHK OTBETOB NEPEHECHUTE IMOCIIEI0BATEILHOCTh YETHIPEX
ugp 6e3 TpoOesoB, 3aMAThIX U IPYTUX JAOMOJIHUTEIBHBIX CUMBOJIOB.

JlepeBHn borganoBo | T'optoHoBo | JlosomMuHO Eropka

ucpprt

Haitqure paccrosaue ot I'oproHoBo a0 XwimHo mo mocce. OTBET paure
B KUJIOMETpax.

OTBeT:

Haiinute paccrostHue or AHTOHOBKM 10 ['optoHOBO mo mpsmoil. OTBeT naiite
B KUJIOMETpPAX.

OTtBeT:

CKOJIBKO MHUHYT 3arpaTaT Ha Jopory TaHd ¢ aenymkod H3 AHTOHOBKHU
B bornanoBo, eciiu moenyT uepe3 Eropky u XKummHo MUMO KOHIOIITHU ?

OTBeT:

Ha mocce mammna aeayiku pacxoayet 6,5 nutpa 6ensuna Ha 100 kM. M3BecTHo,
YTO HAa MyThb M3 AHTOHOBKM A0 bormaHoBo uepe3 BaHIOTMHO W MyTh uepes
I'oproHOBO MUMO TIpy/ia €l HEOOXOAMM OJIMH M TOT ke 00béM OeH3nHa. CKOJIBKO
autpoB Oen3zuHa Ha 100 kM MammMHa JEAYIIKM PACXOAYeT Ha MPOCETOUHBIX
noporax?

OrtBerT:

27

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

5 20°

OTBeT:
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Kakomy 13 JaHHBIX TPOMEKYTKOB MPUHAICIKUT YUCTIO — ?

1) [0,4;0,5] 2) [0,5;0,6] 3) [0,6;0,7] 4) [0,7;0,8]

OTtBeT:

-6 #15
. -9
HaI/II[I/ITe SHAYCHUC BBIPAKCHUA

97

OTtBeT:

Pemnre ypaBHeHHE X ?_12x+20=0.

Ecnn ypaBHenune umeer Oojiee OJHOTO KOpPHS, B OTBET 3alUIIUTE OOJbIIUIN
U3 KOpHEW.

OTtBeT:

Pomutensckuii komurer 3akynuia 10 mas3noB Wi NOJApPKOB JIETSM B CBS3H
C OKOHYaHHWEM Y4eOHOro rojaa, U3 HUX 3 C MalIMHAMH W 7 ¢ BUAaMHU TOPOIOB.
[Tomapku pacnpeaensitorcsi ciaydaiHbiM 00pa3zom Mexay 10 nperbmu, cpenu
KOTOpBIX ecThb Muma. Halimure BeposATHOCTH TOTO, 4TO0 Mume nocTaHeTcs masil
C MAIIIMHOM.

OTBeT:

Ha pucynkax wusoOpaxeHbl rpaduku ¢yHkuuid Bumga Y =Kx+b. VYcranosute
COOTBETCTBUE MEX 1y 3HaKamu koddduitnento K u b u rpadpuxamu yHxmii.

KOOOOUIMEHTDI

A) k<0,b<0 B) k<0,b>0 B) k>0,b<0
I'PAOUKHN

1) 2) 3)
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YA YA Vi

o
<Y
o
<Y
o
x<¥

B tabnuiie mox kaxaoi OyKBOM yKaKUTe COOTBETCTBYIOITUN HOMED.

A|b|B

OTtBeT:

2
[{eHTpOCTpEMUTENIBHOE YCKOPEHUE IIPU JBUKEHUH IO OKPYKHOCTH (B m/c )

2 -1
BBIUMCIISIETCS 1O QopMyne a=o R, rme ® — yrioBas CKOPOCThb (B c ),
R — paauyc okpyxHoctu (B merpax). [lomb3ysick 3Toil dopmMmyrioii, HalguTe

-1
paquyc R, ecnm yrnosas ckopocTs paBHa 7,5¢ 7, a LIEHTPOCTPEMHTENLHOE

yckopeHnue paBHo 393,75 m/c’. Otger JalTe B METpax.

OTBeT:

VYKaxuTe pelieHne HepaBeHCTBA

x*>36.
O o2 - F -
1) —6 6 3) 6
o3 - 02 O -
2) —6 4) -6 6
OTBeT:

B amdurearpe 18 psgoB, mpuyuém B KakIOM CIEAYIONMIEM PsAIy Ha OJHO U TO K€
YHUCJIO MECT OOJIbIIIe, YeM B MIpeAblayIieM. B TpetbeM psimy 24 MecTta, a B MeCTOM
psany 33 mecta. CKOJIBKO MECT B TIOCTIEAHEM psiy amdurearpa?

OrtBerT:
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4 B
B tpeyrombauke ABC yrom C pasen 90°, COSB=7,
AB =21. Haiinure BC .
Otser: A c
Vron A tpanemuum ABCD c¢ ocmoBammsmu AD u BC, B C

BIIMCAaHHOM B OKPY>KHOCTh, paBeH 46°. Haligure yron B aToit
Tpaneunu. OTBET JalTe B rpaaycax.

OTBerT: . A vD

Haiimute mniomans mnapamienorpamma, HU300pakEHHOTO
HA PUCYHKE.
13
12
[l
3 5
Ortser:
Ha xneruaroit Gymare ¢ pasmepom kietku 1x1
n300pak€H TpeyroyibHUK. Haiiaure ero miomass. N
N
N
\\

OTBeT:

Kakoe u3 ciienyromux yTBepKIeHU BEPHO?

1) Ecnm Tpm yria OJZHOIO TPEYroJIbHUKAa PaBHBI COOTBETCTBCHHO TPEM yIiIaM
JIPyTroro TpeyrojibHUKa, TO TAKUE TPEYTOJIbHUKU PABHBI.

2) Bce nuamMeTpbl OKpY>KHOCTH PaBHBI MEXTy COOOA.
3) I[lnomanes mapajenorpaMMa paBHa IMOJIOBUHE TPOU3BEICHHS €TI0 TUaroHaIei.

B oTBer 3anuimTe HOMEp BHIOPAHHOTO YTBEPKACHHUS.

OTBeT:

He 3a0y0vme nepenecmu ece omeemul 6 onank omeemos No 1l

6 coomeemcmeuu ¢ uncmpykuueﬁ no 6bINOJIHEHUIO pt160mbl.

Hpoeepbme, UMoObl Kaxcovlii omeem 0Obll 3anUCaH 6 CIMPOKe C HOMeEPOM coomeemcmeyrouieco

3a0aHUA.
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Yactp 2

Ilpu evinonnenuu 3aoanuit 20-25 ucnonwvzyime b/JIAHK OTBETOB MNe 2.
Cnauana yka)xcume HOMep 3A0aHusA, a 3amem 3aAnUMIUME €20 peuleHue
u omeem. Ilumume uémko u pazéopuueo.

20

21

22

23

24

25

4a—5b+6

5a-4b+6 =3

Hatigure 3Hauenue Beipakenns 11a—7b + 21, ecim

TCHJIOXOI[ MpOoXoauT II0 TCUCHUIO PCKHU OO ITYHKTA HA3HAYCHUA 280 KM U mocie
CTOJAHKK BO3BpaIIaCTCA B IIYHKT OTIIPABJICHUA. Haﬁ,HPITC CKOpPOCTBh TCILIIOXOOa
B HCHO,ZIBH}KHOIZ BOIC, CCJIIM CKOPOCTb TCUCHHUA pPaABHA 4 KM/“I, CTOsJHKa HOJINTCA
15 4aCoO0B, a B IIYHKT OTIIPABJICHHUS TCIJIOXOJ BO3BPAITACTCA YCPC3 39 gacoB nociie
OTILJIBITHUA U3 HETO.

[TocTpoiite rpaduk GyHKIHH
X2+ 4X+7 mpu = X>—4,
y=4_16

X npu X<-—4.

Omnpenenure, IpU KakKUX 3HAUYCHUSIX M TpsiMasi Y =M uMeeT ¢ rpaukoM pOBHO
OJIHY OOIIIYIO TOUKY.

PaccTostHnre oT TOukM mepeceueHus: quaroHaiei pomOa A0 OJHON U3 €r0 CTOPOH
paBHO 18, a oHa U3 nuaroHanei pomoOa pasHa 72. Haiigure yriasl poMoOa.

B octpoyronmpHoM Tpeyroapauke ABC mpoBemensr Bbicotl AA; u  BBj.
Hoxaxwure, uto yriasl AA;B; u ABB, paBusl.

B tpamenmu ABCD ocnoBanmss AD u BC paBubl coorBerctBeHHO 33 1 11,
a cymMa yrioB npu ocHoBaHuu AD pasna 90°. Haitnure pamnyc oKpy>KHOCTH,
npoxosimei yepe3 Toukn A u B u kacaromieiics npsimoit CD , eciim AB =20 .

Ilposepvme, umoodwvl Kasxcovlit omeem ObLI 3ANUCAH PAOOM C HOMEPOM
COOMBENCMEYIOULe20 3A0aHUA.
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