Maremaruka. 9 xknace
Bxoanasi kouTposabHas padora no MATEMATHUKE
Bapuant Ne 3

NHCTpYyKIIUSA 10 BLINOJIHEHNIO Pa00ThI

Pabota cocTout u3 aByx momyneit: «Anredpa» u «I'eomerpusi». Beero
B pabote 26 3amanuii. Monynb «Anredpay COAEPKUT CEMHAIATh 3aJaHui: B
yacTu | — deThlpHaALATH 3aJaHMil; B 4yacTHM 2 — Tpu 3agaHus. Monyib
«"eomeTpus» COACPKUT JIEBSITH 3aJJaHUI: B 4acTU | — IIECTh 3aJJaHUI; B 4aCTH
2 — TpH 3aaHHS.

Ha BeimonHeHne paboThl O MaTeMaTHKE OTBOAWTCS 3 4yaca 55 MHHYT
(235 munyT).

OtBeThl K 3amanusaM 2, 3, 14 zanumure B OgaHk oTBeToB Ne 1 B Buie
OJTHOM TG PBI, KOTOPAst COOTBETCTBYET HOMEPY IPAaBUILHOTO OTBETA.

Jnst ocTanbHBIX 3aJaHUi 4acTH | OTBETOM SIBISIETCA YMCIIO WIIU
MoCIeA0BATEIBHOCTH UG pP. OTBET 3aNUIIUTE B MOJIE OTBETA B TEKCTE paOOTHI,
a 3ateM nepeHecure B Omank orBeroB Ne 1. Ecim B oTBere mnonydyeHa
OOBIKHOBEHHAS JPO0b, 00paThuTe €€ B IECATUIHYIO.

Pemenus 3amaHuii yacTu 2 M OTBETHl K HMM 3alMIINTE Ha OJaHKe
orBeToB Ne 2. 3amaHusi MOXKHO BBINIOJNHATH B JIFOOOM MOpSAKE, HauuHAs C
mo6oro Moxyist. TekcT 3aaHus IepenuChIBaTh HE HAT0, HEOOXOIMMO TOJIBKO
yKa3aTb €ro HOMep.

CHavasia BbIIONHANTE 3amaHusg vacth 1. Havate coBeryem ¢ Tex
3aJlaHul, KOTOPBIE BBI3BIBAIOT Y Bac MeHbIlIe 3aTpyIHEHUI, 3aTEM MEPEXOAUTE
K IpYruM 3afaHusiM. J{si 5KOHOMHM BpEMEHHU NpOIycKalTe 3aJaHue, KOTopoe
HE ynaércsl BBINOJIHUTH Cpasy, W Mepexoaute K cienyomemy. Ecau y Bac
OoCTaHeTcs BpeMmsi, Bbl cMOXeTe BEpHYThCA K NPOMYIIEHHBIM 3a/IaHUSM.

IIpu BemOmHeHMM yactTh | Bce HEOOXOAMMBIC BBIYHCIICHUS,
npeoOpa3oBaHMs BBIMOJMHSINTE B YEPHOBUKE. 3aluCHd B UYEPHOBHKE HE
YUYUTBHIBAIOTCS MPH OILICHWBaHUK paboThl. Eciu 3a1anne coaep KUt pucyHoOK, TO
Ha HEM HEMOCPEACTBEHHO B TEKCTE paOOThl MOKHO BBINIOJIHATH HEOOXOIUMBIE
Bam noctpoenus. PekoMeHayeM BHUMATEIbHO YUTaTh YCIOBHUE M IPOBOIUTH
MIPOBEPKY MOITYYEHHOTO OTBETA.

IIpu  BbeImonHEHHMHM  paboThl Bbl  MOXeTe  BOCIOJIB30BaTHCA
CIIPaBOYHBIMU MaTepHallaMU, BEIITAHHBIMA BMECTE C BAPUAHTOM.

bannel, mony4yennsie Bamu 3a BBITIOJIHEHHBIE 33/IaHUSA, CYMMUPYIOTCSI.
[TocrapaiiTech BBIOJHUTH Kak MOXKHO Oounblie 3agaHuii W HabpaTh
HauOoIbIlIee KOINYECTBO OAJIIOB.

Kenaem ycnexa!

Bapuanr 3 -1
CIIPABOYHBIE MATEPHUAJIbI IO MATEMATHUKE

AJI'EBPA

e @opmysa KOpHEH KBaJpaTHOTO YpaBHEHUS:

_ —b+JD
x_—

,rne D = b’ - 4ac.
2a

e Ecnu xBampaTHBIN TpexwieH ax® + bx + ¢ umeer JIBa KOPHS X1 U X2,
TO

ax?+ bx + ¢ = a(x — X1) (X — X2);
€CJIM KBaJpaTHBIN TpexuieH ax” + bX + C MMeeT eJMHCTBEHHbIN
KOpPCHb Xp, TO

ax?+ bx + ¢ = a(x — Xo)°.

e ®dopmyra N-ro wieHa apupMETUIECKON Tporpeccru (dn), NEPBbIN YICH
KOTOPOIi paBeH a1 U pa3HOCTh paBHa d:
an=a;+d(n-1).

e dopMyna CyMMBI TEPBBIX N YIEHOB apu(METHUECKOW MPOrpecCUu
':E'_+En.-:'??s _ (al +a, )n
z no 2 '

e dopmyna N-ro uieHa reoMetpudeckoi nporpeccun (bp), MepBbId wieH
KOTOpOU paBeH b1, a 3HaMeHaTeNb paBeH (:

bn :bl'qn_

1

o @0 MyJ'Ia CyMMBI HepBLIX N 4YJIECHOB FCOMeTqueCKOﬁ HpOFpCCCI/II/I
-

g —-1p,
g-1

n
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TabJauna kBagpaToB ABY3HAYHBIX YHCEJ

Exyuunnel

0 1 2 3 4 5 6 7 8 9

1| 100 121 144 169 196 225 256 289 324 361

2| 400 441 484 529 576 625 676 729 784 841

3| 900 961 | 1024 | 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521

§ 4| 1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
E 5| 2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481
é’( 6| 3600 | 3721 | 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
7| 4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241

8| 6400 | 6561 | 6724 | 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921

9| 8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801

I'EOMETPHUA

e CyMMa yIJI0B BBIITYKJIOTr0 N-yrojibHUKa paBHA 1800( n-— 2).

e Pamuyc I OKpyXHOCTH, BIIUCAHHOHN B MPAaBUJIbHBIN TPEYrOJIBHUK CO

CTOpPOHO @, paBeH ?a.

e Pamuyc

R okpyxHoCTH,

OINMUCAaHHOU

TPEYTroJIbHUKA CO CTOPOHOIT 8, paBeH ? a.

OKOJIO

IIPaBUIILHOTO

e Jlna tpeyronpauka ABC co croponamu AB = ¢, AC = b, BC = a:

rae R — paguyc onuMcaHHON OKPY>KHOCTH.

a

b

C

sinA:sinB:sinC B

2R,

Bapuanr 3 - 2
e Jlns tpeyronsauka ABC co croponamu AB = ¢, AC = b, BC = a:

c?=a%+b*-2abcosC.
o ®dopmyna mmHbI | okpykHOCTH paauyca R:

| =27R.

e ®opmyna muHbI | 1yru okpyxHOCTH pamuyca R, Ha KOTOPYrO
OINMPAETCs LIEHTPAJIbHBIN yroa B () rpagycos:

_ 2nRo

| = :
360

e dopmyia mwiomam S napauiesiorpaMma co CTOPOHOM @ M BBICOTOM
h, mpoBeaéuHoi#t K 3TOM cTopone: S = ah.

e dopmysa MIOMAIM S TPEYroJIbHUKA CO CTOPOHOU A M BBICOTO# h,
IIPOBEAEHHON K 3TOM CTOPOHE:

S:Eah.
2

e ®dopmyna MIOIMAAN S Tpareuy ¢ OCHOBaHUAMH &, b 1 BbicoTO# h:
a+b

S=——~n.
2

e dopmyna miomanu S kpyra paguyca R: S = nR%.
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Yacte 1

Omeemamu k 3a0anusam 1-20 aenawomca wyugpa, uyucio unu
nocnedoeamenvhocms yugpp, Kkomopwie ciedyem zanucamsy ¢ b/IIAHK
OTBETOB Ne 1 cnpasa om Homepa coOmeemcmeyouiezo 3a0anus,
Hauunas  c nepeoit  knemouku. Eciu  omeemom  agnaemcs
nocinedosamenvHocms yupp, mo 3anuwiume eé 0e3 npodenos, 3anamvlx
U_Opy2ux OOnoJHUmMenbHulX cumegonos. Karcoviii cumeon nuwume 6
OMOeNbHOIl K1emoyKe 6 COOMGEmCHmEUU C HPUGCOHHBIMU & OnaHKe
oopazyamu.

Mooyne «Anzeopa»

11 2

1. HaiinguTe 3Hau€HUE BBIPXKCHUS Z —-=.

5

OtBeT:

2. B Tabnume mnpuBeAeHbl pa3mepsl MmTpadoB, YCTAHOBJICHHBIE Ha
tepputopun  Poccum ¢ 1 centsa6ps 2013 roma, 3a TPEBBINICHHE
MaKCUMAaJIbHOW pa3pemI€éHHON CKOPOCTH, 3a()MKCUPOBAHHOE C ITOMOIIBIO
CpeACTB aBTOMaTHUYECKOM (hrKcarum.

[TpeBbimenne ckopocTy (B KM/4) 21-40 | 41-60 | 61-80 | 81 u Gonee

Pazmep mrpada (B py0.) 500 1000 | 2000 5000

Kaxkon mrpad JIOJKEH 3aI1aTUTD BJIaJIEJIeLl aBTOMOOMJIS,
3a()MKCHpOBaHHAsE CKOPOCTh KOTOPOTO COCTaBMiIa 77 KM/4 Ha ydacTke
JIOPOTH ¢ MaKCUMaJIBLHOM pa3peménHoi ckopocThio 40 km/a?

1) 500 pybmeit  2) 1000 py6neit 3) 2000 pyoneit  4) 5000 pyOuneii

OTtBeT:

3. Ha xoopuHaTHO# ripsimoii otmeuenst Touku A, B, C,u D.
A B C D

e o—1 ° o— |

6 7 8

O,Z[Ha N3 HUX COOTBECTCTBYCT YUCITY % . Kakas sTo Touka?

Bapuanr 3 - 3

1) touka A 4) touka D

2) touka B 3) Touka C

OTtBeT:

4, Kakoe wu3 JaHHBIX HHWXKC YHUCEII ABJLICTCA 3HAYCHUCM BBIPpaXXCHUA

(V2]

24
1) 6 2)

N

OtBeT:

5. Ha rpadwuke mokazaHo W3MEHEHHE TEMIIEPATyphbl B MPOLIECCE Pa3orpeBa
JIBUTATelNsl JIETKOBOro aBToMoOmis. Ha ropusoHTanbHOM ocu OTMEUYEHO
BpeMsl B MUHYTax, MpOLIEAIIEE C MOMEHTa 3alycka JBUrareis, Ha
BEPTUKAJIBHOM oOCH — TeMmIepaTypa jaBurarenas B rpaaycax Llembcus.
OnpenenuTe no rpaduKy, 3a CKOJIbKO MUHYT asuratenb Harpeercs ¢ 30 °C

no 40 °C.

90

60
50 »
40
30
20
10

0 >
0123456738910

OT1BeT:
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2
6. Pemure ypaBHeHue 8X° = 72X.
Ecnu ypaBHeHHE UMeeT 6oJlee OJHOTO KOPHS, B OTBET 3aNMIIMTE MCHBIINI
13 KOpPHEH.

OTtBeT:

7. llocTynuBIINii B MpoAaxy B CEHTAOpe MOOMIBbHBIN Tenedon ctomn 2400
py6neii. B oktsi6pe o ctan crouts 1320 pybneii. Ha ckoabko mporeHToB
CHM3WJIaCh IIeHa Ha MOOWIBHBIM TenedoH B MEPUOA C CEHTIOpS IO
OKTSOPH?

OtBeT:

8. Ha nmarpamMme mokasaHo coJiep)KaHHE MUTATEIbHBIX BEIIECTB B KaKao-
nopouke. OnpenenuTe N0 AMarpaMme, COAEPKAHUE KaKUX BEILECTB
HauMEHbIIIEE.

Kakao

[I]]]]] OeKu
% JKHPBI
% YTJIEBOIBI

npouee™

*K MMpoYCMYy OTHOCATCA BOAAd, BATAMUHBI U MUHECPAJIbHBIC BEIICCTBA

1) Genkwu

2) KHUPBI 3) yrieBobI 4) mpouee
B oTBeTe 3anuimTe HOMEp BHIOPAHHOTO BapHaHTa OTBETA.

OtBeT:

9. Pourensckuii KOMUTET 3aKynui 10 Mas3ioB i OTaPKOB JIETSIM B CBSI3U
C OKOHYaHWeM Y4eOHOTo Toja, W3 HUX 5 C MallMHAMU U S5 ¢ BHUJIAMHU
ropojaoB. llomapku pacnpenenstorces ciydailHeiIM oOpazom wmexay 10
JE€ThMH, Cpeu KOTOphIX ecTb Buts. Haiinure BeposaTHOCTh TOTO, uTO BHTe
JIOCTAHETCS I1a3JI C MAITUHOM.

OTtBeT:

Bapuanr 3 - 4

10. YcTanoBuTE COOTBETCTBUE MEXKIY TpadrikamMu GyHKIIUN 1 HOpMyIamH,
KOTOPBIE UX 3a/1aI0T.

'PAOUKU
A) yi b) Y1 B) 7
" ™~
" ™~
A 1
L~ .
0 1 X o[ 1 [ = x o] 1 X
"
1
T
®OPMVIJIbI
1) 2 2) 2 3) 2
=—X+2 =—X—-2 =——X+2
Y73 Y75 Y=75
B Tabnuue nox kax a0l OyKBOM yKa)KUTE COOTBETCTBYIOLIUMI HOMED.
A|B|B
Ortser:
X’ -x?
11. Haiiure 3nauenus Boipaxkenust  x*7  npu x = 0,4.

OT1BeT:

2
12. Haiiure 3nauenne Boipaxerns 21X . aX%X npu a=23, X=5.
a a
OrTBer:

13. MomHOCTh TOCTOSHHOTO TOKa (B BaTTax) BBIUUCISIETCS MO (opMylie

2
P=1"R, rne | — cuna roka (8 amnepax), R — conporusnenue (B omax).
[Tonb3ysce oTol (opMyinoii, Haliaute conporusienre R, ecnu mommocTs
coctasisieT 891 BT, a cuna Toka paBHa 9 A. OTBeT AaiiTe B oMax.

OTtBeT:
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14. YkaxuTe peuieHre CuCTeMbl HEPABEHCTB .
18. Haiigure miomans pom0Oa, €Ciau ero AMaroHalu

Xx+0,6<0, paBHbI 14 1 6.
X-1>-4.
1) (—o0;-3] 3) (—o0; —3]U[-0,6;+ ) Orne
TBET:
2) [-0,6;+ ) 4) [-3;-0,6]
Ortger: 19. Ha xneruatoii Gymare ¢ pasmepom
KJIETKH 1x1 M300paxén

IIPSIMOYTOJIBHBIA TpeyrojapHUK. Halinure
Mooyne «I'eomempun»

AJIUHY €ro OOJIBIIIEr0 KaTeTa.

15. Ha pucyHke u300pa)keHO KOJECO C TSATHIO

CTIHIIAMHU. Orger:
CKonbKO chul B KoJiece, B KOTOPOM YIOJ MEXIY
o
JMOOBIMU coceHUMH crunamu pasen 30°? 20. Kakoe 3 CIIeyIONIHX YTBEPKICHH BEPHO?
1) PaccrosHMe OT TOYKH, JIeKamled HAa OKPYXHOCTH, JO IEHTpa
OKPYKHOCTH PaBHO PaHYCYy.
2) CpenHsisi TMHUS TPANCLUH paBHA CyMMe € OCHOBaHHUI.
Orger: 3) Ilnomags mapauieniorpaMmMa paBHAa MOJIOBHHE MPOU3BEICHUS €ro
oUaroHajieu.
16. B tpeyroasauke ABC yron C paseH 90 rpaaycos, B
AC =32, AB = 80. Haiimure sin B. B otBer 3anumuTe HOMep BEIOPAHHOTO YTBEPIKICHHUS.
Orser:
A C He 3ab6yobme nepenecmu 6ce omeemvi 6 0OnaHK omeemoé Nel e
Orser: . COOMEemcmeul ¢ UHCMpPYKyueil no 6blNOJIHEHUI0 Padombl.

17. B TpeyroibHHKe 1Ba yrjia paBHbl D/° u
86°. Haiture ero tpetnii yron. OTser faiite B
rpaaycax.

OTtBeT:
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Yactp 2

Ilpu eévinonnenuu 3adanuii 21-26 ucnonwvszyiume bBJIAHK OTBETOB Ne
2. Cnauana ykaxccume Homep 3a0aHUA, a4 3ameM 3anuuiume e2o peuienue
u omeem. Iumume uémxo u pazoopuusgo.

Mooynb «Anzeopa»

1 1

21. Pemnte ypaBHEHUE — —-6=0.

(x—2)° X=2

22. Ceexue ppykThl comepxkat 92% Bojbl, a BeICyIIeHHBIE 24%. CKOIBKO
CyXuX (DPYKTOB MONY4UTCS U3 228 KT CBEKUX?

23. TlocTpoiiTe rpaduk GyHKIIUU
_ {.‘L’z +4x+4mpux< 0,
'L_' =
-x+4mpux>= 0.
Omnpenenure, npu Kakux 3HadeHusax M mpsmas Y =M umeer ¢ rpadpukom

POBHO JIBE OOIIME TOYKH.

Mooynw «I'eomempusy |

24. B napamenorpamme ABCD croponst AB u AD paBHBI COOTBETCTBEHHO
17 cm u 16 cm. Beicotra BH nenut cropony AD Ha paBHble uactu. Haiinure
IUIOIIAb NapauIeIorpamMma.

25. Buccexrpuca yrina A mapannenorpamma ABCD nepecexaer ctopony
BC B touke K . Haitnure nepumerp mapannenorpamma, ecin BK =12,

CK =16.
26. Buccextpucsl yrmop A wu D mapannemorpamma ABCD

nepecekarorcs B Touke K , mexameit Ha cropone BC . Jloxaxure, uto K
— cepenuna BC .
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