TpenupoBouHoe Meponpusrue 2026r.

HHCprKHI/ISI 10 BBINNOJTHCHHU IO paﬁon

OK3aMeHalMOHHas paboTa COCTOMT M3 JBYX 4acTeil, BKIIOYAIOMINX B ce0st
25 3apmanmit. Yacte 1 comepkut 19 3amanumii, gacte 2 comepxur 6 3amaHUi
C pa3BEPHYTHIM OTBETOM.

Ha BbImosmHeHne sK3aMEHAIIMOHHOW paboThl MO MaTeMaTHKE OTBOIUTCS
3 gaca 55 munyT (235 MUHYT).

OtBeTHl K 3amanusaM 7 U 13 3anummure B 01aHK oTBETOB Ne 1 B BHje OmHOMI
UQPBI, KOTOPask COOTBETCTBYET HOMEPY NPaBHILHOTO OTBETA.

Jns  ocranpHBIX 3agaHuWil 4yacTH | OTBETOM SBJISIETCS 4YUCIIO WIH
MOCNIeA0BaTeNbHOCTh LUGp. OTBET 3amUIIUTE B I0JE€ OTBETa B TEKCTe PaboOTHI,
a 3ateM nepeHecute B OnaHk orBetoB Ne 1. Ecnm momyumiack OOBIKHOBEHHAS
IpoOb, OTBET 3aITUILUTE B BUJC ACCATHYHOM.

Pemienus 3amanuii yacTd 2 M OTBETHI K HHMM 3alUIINTE Ha OJIaHKe
orBeToB Ne 2. 3ajaHusi MOXKHO BBIIIOJHATH B JIOOOM mopsake. Tekcr 3amaHus
MEepPENUCHIBATh HE HA/I0, HEOOXOAUMO TOJILKO yKa3aTh €ro HOMep.

Bce OnaHKHM 3amONHSIOTCA SIPKAMH 4EPHBIMH 4epHWIamH. JlomyckaeTcs
UCII0JIb30BAaHHUE T'eJI€BOM MM KaWUIAPHOH PyUKH.

CHauasia BbINONHANWTE 3a1aHus 4acty 1. Hagars coBeTyem ¢ Tex 3aiaHuii,
KOTOpBIE BBI3BIBAIOT y Bac MeHblle 3aTpyJHEHHH, 3aTeM NepexoguTe K APYruM
3afaHusAM. i1 9KOHOMMH BpeMEHM IpOITyCKaiiTe 3a/JaHue, KOTopoe He yaaércs
BBINIOJIHUTH Cpa3y, U Iepexoaure K cienyromemy. Ecin y Bac ocranercs Bpewms,
Bb1 cMoxeTe BepHYTHCS K IIPOITYILEHHBIM 3a1aHHSM.

Ilpu  BbmmonHeHun yactd |  Bce  HEOOXOAWMBIE  BBIYMCIICHHMSA,
peoOpa3oBaHusl BBHIIOJIHANTE B YEpHOBUKE. 3allMCHM B YEPHOBHKE, a TaKKe
B TeKCTe KOHTPOJBLHBIX H3MEPUTEJIbHBIX MATEPHAJIOB HEe YYUTHIBAKTCI NMPH
OlIeHMBAHUHU Pa0OTHI.

Ecnu 3apmanue comepXUT pHCYHOK, TO Ha HEM HENOCPEACTBEHHO B TEKCTE
paboThl MOXKHO BBINOJHATH HeoOxoaumble Bam moctpoenus. Pexomengyem
BHUMATEIILHO YUTATh YCJIOBUE U MPOBOJUTH MPOBEPKY MOJYYEHHOT'O OTBETA.

IIpu BbimosmHeHUM paboThl Bbl MoOXeTe BOCHOIB30BATHCS CHPABOYHBIMU
MaTepuanamH, BblIaHHBIMH BMecTe ¢ BapuanToM KM, n nuHeikoi.

bannbl, nomyueHHele BaMu 3a BBINOJNHEHHBIC 3aJaHUs, CYMMHPYIOTCS.
IMocrapaiiTech BBIIOJHHUTH KaK MOXHO OOJIbILIE 3aJaHUN U HaOpaTh HamOonbIIee
KOJIMYECTBO OAJIIOB.

ITocne 3aBepuieHust paGoThI MPOBEPHTE, YTOOBI OTBET Ha Kak[O€ 3aJaHue
B Omankax orBeToB Ne 1 1 No 2 ObL1 3amucaH Mo NpaBHIbHBIM HOMEPOM.

Kenaem ycnexa!

Konnposal-me He TomyCKaeTcs

MATEMATUKA. 9 knacc 9064 (1/6)

CIIPABOYHBIE MATEPUAJIBI IIO MATEMATHUKE

AJITEBPA
e dopmyiia KOpHEH KBaJIpaTHOTO YpaBHEHHUS:

_—b+JD
=l

X , TIIe D=b2—4ac.

N 2
o Ecnu xBagparHbIit TpEXWIEH ax ~ + bx + ¢ UMEET ABa KOPHS X1 U X, TO
2
ax +bx+c=a(x-x;)(x-x,);

N 2 .
€CITU KBaJPaTHBIH TPEXUIEH ax ~ +bx + ¢ MMeeT eMHCTBEHHBIH KOPEHb X ¢, TO
2 2

ax” +bx+c=a(x—x,)

. 2
e AOcnucca BepIIMHbBI TapaboIIbl, 331aHHON ypaBHEHHeM y =ax +bx+c:

_b
2a°
o Qopmyna n-ro wieHa apupmerndeckoil mporpeccu (a,), NEPBBIA wWieH

Xo =

KOTOPOM paBeH ;| M pa3HOCTb paBHA d :
a,=a;+d(n-1).
e ®opMyIa CyMMBI IEPBBIX /1 WIEHOB apu(pMETHIECKON IPOTPECCHHL:
_(ay+a,)n
=
e dopMmysna 7-ro 4YieHAa I'eOMETPUYECKOW mporpeccuu (b)), NepBHIA YieH

S

KOTOpOH paBeH b, a 3HAMEHATEb PABEH ¢ :

by=b-q"""
e ®opMyIia CyMMBI IEPBBIX /I YWIEHOB T€OMETPUUECKON MIPOrPECCUU:
(4" 1)

S, = o

e DopMyIIBI COKPALIEHHOTO YMHOXKEHHS:
(a+b)*=a’ +2ab+b7;
(a-b)*=a’-2ab+b7;
a’=b>=(a-b)(a+b).
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e CBoiicTBa apu(PMETHUECKOTO KBAJPATHOTO KOPHSL:

\/E:JZ-\/Z npu a>0, b>0;

\/zzﬁ mpu a>0, b>0.
b b

e CgoiictBa crenenu npu a >0, b>0:

—n

a

n m

a -a

a
=a

1.

n

n—m

n+m.

Ta6anua KBaapaToB ABY3HAYHBIX YHCE

MATEMATHKA. 9 xnacc 9064 2/6)

I'EOMETPUA
CyMMa yTIJI0B BBIIYKJIOTO 7 -YTOJIbHHKA PaBHA 180°(n - 2) .

Cpe/:[H;m JIMHUA TPCYTOJIbHUKA U Tpaneunuun

B MN — cp. nuH. B C BC|| AD
MN || AC MN — cp. nuH.
M N un=4C€ M y MVIAD
2 MN = BC+ AD
2
A C A D

OrnrcaHHas U BIIHCAHHAS OKPYXXHOCTHU NIPABUJIBHOI'O TPECYT'OJIbHUKA

Hns tpeyrompauka ABC co croponamu AB=c,

e a3 a3
3 6
a

soa3 ]

T4 2

B
C a
b C

Konnposal-me He TomyCKaeTcs

Enununust AC=b, BC=a:
0 1 2 3 4 5 6 7 8 9 a b ¢
1 100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361 sind _sinB _ snC %
2 400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 841 A rae R — pauyc ONMMCAHHOM OKPYKHOCTH.
- 3 900 | 961 | 1024 | 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521 4
Z 4 | 1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
| S5 2500|2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481 Hus tpeyromsauka ABC co cropoHamu AB=c,
= |6 | 3600 | 3721 | 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761 AC=b, BC=a:
7 14900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241 cl=a’+b?—2abcosC.
8 | 6400 | 6561 | 6724 | 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
9 | 8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801
Jmuna okpyxuoctu C =2mr
ITnomane kpyra S = e’
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IThowaou guzyp
ITapannenorpamm TpeyronsHuk
b S—ah, A s = ah,
AV 0 §=absiny AY 1 S =—absiny
a a 2
Tpaneugm Pomb6

d,, d, — nuaronanu

1
Szadldz

AN
WV

a
IIpssMOyTOBHBINA TPEYTOJIBHUK
sina =

cosa =

o
S
SIS

a

too =
b gab

Teopema [Tudaropa: a Tipt=c?

.2 2
OCHOBHOE TPUTOHOMETPUUECKOE TOKICCTBO: Sin o+ cos o =1

HexoTtopble 3HaUeHUS TPUTOHOMETPUIECKUX (DYHKIMI

MATEMATHUKA. 9 knacc 9064 3/6)

Yacrts 1

Omeemamu K 3a0anuam 1-19 sensomcsa uucio uiu nocied08amebHOCHMb
yugp, komopwie cnedyem 3zanucamv ¢ bJIAHK OTBETOB Ne 1 cnpasa om
HOMepa coomeemcmayouiezo 3a0aHus, Havunas c nepeoil kiemouku. Ecnu
OMmeemom AGNAACMCA HNOC1e008aAMEIbHOCIb YUPp, Mo 3anuuwiume eé 0e3
npooenos _u_opy2ux _00nOJIHUMEIbHbIX cumeo1068. Kayxcovlii cumeon nuwiume
6 OMOeNbHOUl KNemoYKe 6 COOMEEemCmeuu ¢ HNPUGEOEHHbIMU 6 OnaHKe
oopazuyamu.

IIpouumaiime enumamenvno mekcm u evinonume 3adanus 1-5.

o | rpagycer | 0° 30° 45° 60° 90° 180° | 270° | 360°
sina 0 1 Q ﬁ 1 0 -1 0
2 2 2
cosa 1 ﬁ ﬁ 1 0 -1 0 1
2 2 2
tga 0 g 1 NER 0 — 0

Konnposal-me He TomyCKaeTcs

Puc. 1 Puc. 2

ABTOMOOMJIIBHOE KOJECO MpEJCTaBiIsieT U3 cebd MeTaIM4ecKuil JAUCK
C YCTAaHOBJICHHOM Ha HEro pe3sMHOBOM MmMHON. Jlmamerp amcka coBHaxaeT
C IMaME€TPOM BHYTPEHHET'O OTBEPCTHUA B IIUHE.

I[.]'I?{ MapKUPOBKU aBTOMOOMJIBHBIX — IIWH IPpUMCHACTCA CAuMHasA CHUCTEMa
o6ozHauyenuit. Hampumep, 195/65 R15 (puc. 1). IlepBoe uncio o3Ha4aeT IWUPHHY
IIMHEl B MIUUTUMETpax (pa3mep B Ha puc. 2). Bropoe uncio — BbIcOTa OOKOBHHEI
muHel A B mpomeHTax oT  muMpuHBl  mMHBL. ~ Hanpumep, 1mumHa
¢ MapkupoBkoil 195/65 R15 umeer mmpuny B=195 MM u BBICOTY OGOKOBHHBI
H =195-0,65=126,75 (Mm).

bykBa R o3Hauaer, 4yTo mMHA MMEET pajUalbHYI0 KOHCTPYKIHIO, TO €CTh HUTH
Kapkaca B OOKOBHHE IIUHBI PACIONIOKEHBI BONb PaJUyCcOB Koneca. Takue IIUHBI
IMPUMCHAIOTCA Ha BCEX JIETKOBBIX aBTOMOOMJISX.

3a OykBoM R cimemyer muamerp nucka d B AmpoiiMax (B OZHOM awoiMe 25,4 Mm).
Takum o0Opazom, oOmMi AnaMeTp kKoseca D MOKHO HAaWTH, 3HAs JTUaMETp AUCKA
Y BBICOTY OOKOBUHEL.

3aBox  MPOM3BOAWT  JIETKOBBIE  ABTOMOOWMIM  ONpENENEHHON  MOIenH
W yCTaHAaBIMBAET HA HUX Konéca ¢ mmHamu 165/70 R13.
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TpenupoBouHoe Meponpusrue 2026r.

3aBosl JOMyCKaeT YCTAaHOBKY WIMH C JpPYyrdUMHM MapKupoBKamu. B Tabnune
MIOKa3aHbl pa3pelI€HHbIE Pa3Mepbl LIKH.

[IupuHa mWUHL! (MM) 3 Hnamerp iliICKa (r0¥iMBI) —
165 165/70 165/65 —
175 175/65 D _
185 118855//66% 185/60 185/55
195 195/60 195/55 119955//55%

IIIuHBI KaKO# HAaMMEHBIIEH IMMPHHBI MOYKHO YCTAaHABIMBATH HA aBTOMOOMIIb, €CIIH
JIuaMeTp Iucka paBeH 15 mroiimam? OTBeT paiiTe B MHUTUMETpaXx.

OrtBerT:

CKOJIBKO MUJUIUMETPOB  COCTABJIAET BBICOTA OOKOBHUHBI I/IMG}OIII@ﬁ

MapkupoBky 165/65 R14?

[IUHBI,

OTBeT:

Ha cxonbko MHJUIMMETPOB YBEIMUUTCS AUAMETP KoJieca, eClIM 3aMEHHUTh Kouéca,
yCTaHOBJIEHHBIE Ha 3aBOJe, konécamu ¢ muHamu 195/50 R15?

OrtBeT:

Haiinure nnmamerp Komeca aBTOMOOWIIS, BBIXOAAMIEro ¢ 3aBojga. OTBeT naiite
B MIJUIUMETpax.

OrtBeT:

Ha CKOJIBKO NMPOLEHTOB YBENIHYUTCS MpOOEr aBTOMOOWIISI HPH OZHOM 000poTe
KoJIeca, ecii 3aMEeHUTh KOJIEca, YCTAHOBJIEHHBIE Ha 3aBOJIe, KOJIECAaMH C IIMHAMH
175/60 R14? Pe3ynbraT OKpyIIIMTE 10 JECATHIX.

OTBeT:

Konnposal-me He TomyCKaeTcs

MATEMATUKA. 9 knacc
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9064 4/6)

o 3
Halinute 3HaueHne BBIpaKEeHUS 535"

OrtBeT:

Kakoe u3 uncen /5, v/6,~/27 u \/37 npuHaie)ur mpoMekyTKy [5:6]?

) 5 2) J6 3) 27 4) 37

OTBeT: D

Haiinure 3HaueHue BbIpaXeHUs

OTBeT:

Haiinure xopeHb ypaBHeHust 7 +8x=—2x-35.

OrtBeT:

B wmarasmne kannroBapoB mpomaércst 170 pyuek: 47 KpacHbIX, 33 3en€HBIX,
14 ¢uoneToBeIX, OCTAJIbHBIE CUHHE U YE€PHBIE, UX MOPOBHY. Halinure BepoaTHOCTD
TOro, 4YTO CiIy4yailHO BbIOpaHHass B O3TOM MarasuHe pydka OyaeT KpacHOM
WU YEPHOU.

OTBeT:
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. 2
Ha pucynkax nzobpaxensl rpaduku QyHKIUN BUna y =ax +bx +c. YcTaHOBHUTE

COOTBETCTBUE MEXIY rpaduKamMu GYHKIMH 1 3HaKaMH KO3(GHUIHUEHTOB d U C.
TPAOUKUN

A) v B) y B) Y

0 X 0 X 0 X
KODDOOUITMEHTBI
1) a>0,c<0 2) a<0,¢>0 3) a>0,¢c>0

B tabuiie moj Kaxaoi OyKBOW YKaKHUTE COOTBETCTBYIOLIHIA HOMEP.

A|Bb|B

OTBeT:

2
LeHTpoCcTpeMUTEIbHOE YCKOPEHHE IPH JBIKEHUH IO OKPYXHOCTH (B Mm/c )

2 -1
BbIUMCIsIeTCs 1o ¢dopMmysie a=® R, rie ® — YIrioBas CKOPOCTb (B c ),
R — panuyc okpyxnoctH (B MeTpax). Ilonb3ysice 3Toil (Gopmyio, Haiimute

-1
pamuyc R, ecnu yruoBas cKOpocTh paBHa 3¢, @ IEHTPOCTPEMHTEILHOE

2 .
yckopenue paBHo 81m/c”. OTBeT naiite B MeTpax.

OrtBeT:

Vkaxurte penieHne HepaBeHCTBA
(x+8)(x—3)<0.

Y

1) = 2 3)

2)

OrtBeT: D

Konnposal-me He TomyCKaeTcs

MATEMATHKA. 9 knacc

9064 (5/6)

B xonme Omomormyeckoro 3KcrepuMeHTa B 4Yamky [leTpu ¢ muraTtensHOR cpenoi

MMOMECTIJIM KOJIOHHIO MHKPOOPraHM3MOB Maccod 4 mr. 3a kxaxnaeie 30 MHHYT
Macca KOJIOHMM YyBenuuuBaercss B 3 pasza. Haiimure wmaccy KonoHUH
MHKPOOPraHM3MOB 4epe3 120 MHUHYT mocie Hadaia sKkcriepuMenTta. OTBET nanTe
B MUJUTATpaMMaXx.

OrtBeT:

Karetsl npssMoyronbHOro TpeyrojibHUKa
paBHel 12 u 5. Hailinute runorenysy
3TOr0 TPEYrONbHUKA.

OrtBeT:

Uetpipéxyronsauk ABCD BrmmcaH B OKPYKHOCTD. C
VYron ABC pasen 132°, yron CAD pasen 80°.
Haiigure yron ABD. OTBeT faiite B rpamycax.

]

OrtBerT:

B paBHOOeApeHHOIT Tpareuyu OCHOBaHHS PaBHbI 2 2
u 6, a OJIMH U3 YIJIOB MeXIy OOKOBOH CTOPOHOM
U ocHoBaHMeM paseH 45°. Haiinute muiomans

3TOH Tpamnenuy. 450

OrtBeT:

Ha xmeruartoit Gymare c pasmepom kmetkn 1x1 B
n3obpaxkén TpeyronsHUK ABC. Haiinute nnuny
€ro cpefHeH JIMHNY, napauiensHoi cropoHe AC .

OTBeT:
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Kaxkne u3 CIIEAYIOIINX yTBep)KZ[eHI/Iﬁ SIBJISTFOTCS] ICTUHHBIMU BBICKA3bIBAHUSIMHE?

1) BoxoBble CTOPOHBI 11000¥ Tpanenuy paBHbI.

2) B mapannenorpamme ecTh ABa PaBHBIX yIJIa.

3) JMHa THIIOTEHY3BI PSIMOYTOIBHOTO TPEYTOJbHNKA MEHBIIE CYMMBI JUTHH €r0
KaTeToB.

B otBer 3anummuTe HOMEpa HUCTHUHHBIX BBICKa3bIBaHUI Oe3 np06en03, 3aIAThIX
U ApYTrux JOIIOJHUTEJIbHBIX CUMBOJIOB.

OTBeT:

He 3ab6yobme nepenecmu e6ce omeemvt 6 b/JIAHK OTBETOB Ml
6 coomeemcmeun ¢ UHCMpPYKYUeii no 8blNOIHEHUI0 Padombl.

Ilposepvme, umoovl Kaxcovlii omeem Obl1 3anNUCAH 8 CHPOKE C HOMEPOM
CoOmeemcmeyouezo 3a0anus.

Konnposal-me He TomyCKaeTcs

2

H

23

24

25

©

MATEMATHKA. 9 knacc 9064 (6/6)

Yacrtp 2

IIpu evinonnenuu 3aoanuii 20-25 ucnonwvsyiime bJIAHK OTBETOB Ne 2.
Crauana yKkaycume HOMeEp 3a0QHUA, a4 3amemM 3QRUWIUME €20 peuleHue
u omeem. Iluwiume 4émko u pazoopuugo.

P | 2xtey=4,
€LIUTE CUCTEMY YpaBHEHUN
4x"—y=2.

Ilepssrit pabounii 3a yac nenaer Ha 9 meraneit OObIIe, YeM BTOPOM, U BEITIOTHSET
3aka3, cocrosmmii u3 112 neraneii, Ha 4 yaca OwbicTpee, 4YeM BTOpPOW paboywmid,
BBITIOJTHSOIIU Tako#t e 3aka3. CKOJIBKO JieTalied B 4ac JienaeT BTOPor padboumii?

TToctpotite rpaduk GyHKIHII

_J=x*-2x-3 npu  x=-2,
y_
-x-7 mpu  x <-—2.

OrnpenenuTe, MPH KaKUX 3HAUYCHHUSX m TpsAMas )y =m HUMEeT C rpap)ikoM POBHO
ZIBE OOIIHE TOYKH.

VYrmer B uw C tpeyronbanka ABC paBHBI coOTBeTCTBeHHO 71° m 79°.
Haitigure BC, ecnu paanyc OKpy>KHOCTH, OMTUCAHHONW OKOJIO TpeyronbHuka ABC,
paBeH 8.

Buccektpucet yrmoB A4 wu B mapamnenorpamma ABCD  mepecekarorcs
B Touke N, nexaieit Ha cropone CD . Jlokaxwure, uto N — cepenuna CD.

B tpameumu ABCD 6GokoBasi cropoHa AB nepneHaukyispHa ocHoBaHuio BC.
Oxpy>xHOCTH npoxoauT uepe3 Touku C u D u xacaercs npsimoit AB B Touke E.
Haiinure paccrosnue ot Touku £ no npsamoit CD, ecniu AD =8, BC=7.

Ilposepvme, umoowvl Kadxcovlii omeem Obl1 3ANUCAH PAOOM C HOMEPOM
COOMEemcmeyouezo 3a0anus.
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