TpenupoBouHoe Mepomnpustie 2026r.

HHcTpykuust 1o BbINOJIHEHUIO padoThI

OK3aMeHalMOHHas paboTa COCTOUT M3 JABYX YacTeil, BKIIOYAIOIUX B ceOs
25 3aganuil. Yacte 1 comepxut 19 3amanuii, dyacTb 2 coiepkuT 6 3agaHuil
C pa3BEPHYTHIM OTBETOM.

Ha BbImoHEHHE SK3aMEHAIIMOHHOW pabOThl MO MAaTEMaTHKE OTBOIUTCS
3 gaca 55 MuHyT (235 MuHYT).

OtBeTsl K 3aganusaM 7 u 13 sanummre B 61aHk orBeToB Ne 1 B Buae oqHOi
UQPBI, KOTOPasi COOTBETCTBYET HOMEPY NPABHIBHOTO OTBETA.

Jns  ocrampHBIX 3amaHWiA dYacTH 1 OTBETOM SBJISETCS YHCIO HIIH
MOCJIEA0BATENbHOCTh IUGp. OTBET 3alUIIUTE B TIOJE OTBETa B TEKCTE pabOTHI,
a 3ateM mnepeHecuTe B OnaHk orBetoB Ne 1. Ecnm momydmiack OOBIKHOBEHHAS
Ipo0Ob, OTBET 3AIUIIUTE B BUJE JIECITHIHOM.

Pemenus 3agaHmii yacTd 2 W OTBETHI K HHMM 3alMIIMTE Ha OJIaHKE
orBeToB Ne 2. 3afmaHus MOXKHO BBINIONHITH B JIOOOM moOpsiake. TekcT 3amaHust
MePeNChIBATh HE HAI0, HEOOXOMMO TOJIBKO yKa3aTh €ro HoMep.

Bce OnaHku 3amonHSIOTCS SIPKUMH YEPHBIME depHMIaMH. Jlomyckaercs
HCTOJIH30BAHUE TEICBOH WU KAMIUIIPHON PyYKH.

CHavana BbINONHANTE 3afaHus yacTu 1. HauaTh coBeTyeMm c Tex 3amaHui,
KOTOpBbIE BBI3BIBAIOT y Bac MeHbIe 3aTpynHEHHH, 3aTeM NEpeXOoauTe K APYTUM
3a7aHusM. [l S5KOHOMHUU BpEeMEHM IpPOIyCKalTe 3aJjaHue, KOTOpoe He yAaércs
BBINIOJIHUTB Cpa3y, U Iepexoaure Kk cienyromemy. Ecnu y Bac ocranercs Bpems,
Br1 cMokeTe BepHYTHCS K IPOIYIIEHHBIM 3aJaHUSAM.

Ilpu  BbmmomHeHWM yactTd |  Bce  HEOOXOAWMBIC  BBIYHCIICHHMS,
npeoOpa3oBaHuUs BBHINOJIHANTE B YEPHOBUKE. 3allMCHM B YEPHOBHKE, a TaKKe
B TeKCTe KOHTPOJIbHbIX U3MEPUTEIbHBIX MATEPHAIOB He YYUTHIBAKTCH NPHU
OIleHUBAHUH PaGOTHI.

Ecnu 3amanme comepHUT pHUCYHOK, TO Ha HEM HEMOCPEICTBEHHO B TEKCTE
paboTBl MOXKHO BBINIOJHATH HeoOXoauMblie Bam moctpoeHus. Pexomenmyem
BHAMATEIFHO YHTATh YCIOBUE U TPOBOIUTH MTPOBEPKY MOTYUYEHHOTO OTBETA.

TIpu BbIMONHEHWH PaboOThl BBl MoOXeTe BOCHOJIB30BAThCSA CIHPABOYHBIMHU
MarepuallaMy, BbIIaHHBIMU BMecTe ¢ BapuanToM KUM, u nuHenKo.

Bamnel, momyuyeHnele BamMu 3a BBIIOJHEHHBIC 33JaHUSI, CyMMHPYIOTCS.
TlocTapaiiTech BBIIOIHHTH KaKk MOXKHO OoJibllle 3aJaHuil U HaOpaTh HamOOJbIlIee
KOJIUYECTBO OaJlIOB.

TTocne 3aBepieHus: pabOThI MPOBEPHTE, YTOOBI OTBET HAa KaXKIOE 3a/JaHUC
B Onankax orBeToB Ne 1 1 Ne 2 ObUI 3amucaH Mo NPaBUIIBHBIM HOMEPOM.

Kenaem ycnexa!

Konnposal-me He TomyCKaeTcs

MATEMATUKA. 9 xna cc 9063 (1/6)

CITPABOYHBIE MATEPHAJIBI 110 MATEMATHKE

AJITEBPA
e dopmyiia KOpHEH KBaJpaTHOrO YpaBHEHHUS:

—b+A/
x:%,me D=b"—4ac.
a

o . 2
o Eciu xBagpaTHBIM TPEXWIEH ax ~ + bx + ¢ HMeET ABa KOPHS X U X, TO
2
ax“+bx+c=a(x-x;)(x-x,);

o .. 2 o
€CITM KBaIpaTHBIH TPEXWIEH ax ~ + bx + ¢ UMeeT eMUHCTBEHHBIN KOPEHb X, TO
2 2
ax“+bx+c=a(x-xg)

. 2
e AOcuucca BepLIMHbBI TapadoIibl, 3aJaHHON ypaBHEHUEM Yy =ax +bx+c:

_b
2a°

MY -TO YJICH H(PMETHUUECKON TIPOT nn (a MEPBBIM  4JIeH
e Oopmysa n-ro uieHa a €TUYECKO orpecc n), 1€ e

Xo=

KOTOPO#f paBeH @) ¥ Pa3HOCTh PaBHA d :
a,=a;+d(n-1).
e DopMyTa CyMMEI IIEPBBIX 7 WICHOB apH(METHIECKOH TIPOTPECCHH:

(ay+a,)n
S"—T.

e dopMmyna n-ro uiIeHa TeoMeTpuueckou mporpeccuut (b,), TepBBIA wieH
KOTOpOIi paBeH b, a 3HAMEHATENb PAaBEH ¢ :
b,=by-q""".
e dopmyisia CyMMBI IEPBBIX 71 YIEHOB T€OMETPUUECKON IPOTPECCUU:
(4" -1)h

S =
q-1

n
e DOpMyJIbI COKPAIIEHHOTO YMHOKCHHUS:
(a+b)2 —a’ +2ab+b2;
(a—b)2 —a’ —2ab+b2;
a’=b*=(a-b)(a+b).
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e CBOIiCTBa apU(PMETHIECKOTO KBAJPATHOTO KOPHSL: I'EOMETPUA
Nab= \/; : \/Z mpu a>0, b>0; CyMMa yTIJI0B BBIIYKJIOTO 7 -YTOJIbHHKA PaBHA 180°(n - 2).
CpenHsist THHHS TPEYTOJIBHUAKA U TPalelHu
\/%:% mpu a>0, b>0. B MN — cp. nuH. B C BC|| AD
MN || AC MN — cp. nuH.
MN || AD
e CpoiicTea crenenn npu a >0, b>0: M, N My =4€ M N I
2 BC+ 4D
-n 1 MN =——F—
a = — 5 2
n m an +m A C A D
a -a =a ;
a " =a n—m,
a” ' OmnuncaHHas U BIUCAHHAS OKPY)KHOCTH MPABHIBHOTO TPEYTOJIbHUKA
n\"_ am _ a\/g _ Cl\/g
(a ) =a R= 3 =76
(ab)"za"-bn; S_azx/g N h:aﬁ
a\"_a" 4 2
)= N
Ta6anua KBaapaToB ABY3HAYHBIX YHCE
1 P ABY B Hns tpeyrompauka ABC co croponamu AB=c,
Eaunuunl AC=b, BC=a:
0 1 2 3 4 5 6 7 8 9 a b ¢
c a = = =
100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361 sind _sinB _sinC )
400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 841 e R — pajuyc ONHUCAHHON OKPYKHOCTH.
900 | 961 | 1024 | 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521 b C

1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481
3600 | 3721 | 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241
6400 | 6561 | 6724 | 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801

Hns tpeyrompauka ABC co croponamu AB=c,
AC=b, BC=a:
22,2
¢ =a”+b" —2abcosC.

A
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:labsiny
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

MATEMATHKA. 9 knacc 9063 (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.

Ilpouumaiime enumamenvno mexkcm u gvitnonnume 3aoanusn 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

ABTOMOOHMIIBHOE ~ KOJIECO TIPEACTABISCT M3 Ce0S  METaNIMYECKHH  JHCK
C YCTAaHOBJIEHHOM Ha HEro pe3WHOBOM muHOW. Jlmamerp amcka coBmamaer
C IMaMETPOM BHYTPEHHETO OTBEPCTHUA B IIUHE.

Jns  MapKupoBKM ABTOMOOWJIBHBIX IIMH TIPUMEHSIETCS eIHMHas CHcTeMa
obo3nauenuii. Hanpumep, 195/65 R15 (puc. 1). IlepBoe Yucio 03HAYAET MIMPUHY
HIMHBI B MIJDTHMETpax (pasmep B Ha puc. 2). Bropoe uncio — BbICOTa OOKOBHHBI
mmEEl  H B TpomeHTaX ~OT WMpWHBI MHHBL.  Hampumep, mmHa
¢ mapkupoBkoit 195/65 R15 umeer mmpuny B=195 MM u BbICOTY OOKOBHHEI
H =195-0,65=126,75 (Mm).

bykBa R o3HayaeT, 4yTo IIMHA UMEET paJHalbHYI0 KOHCTPYKLIHUIO, TO €CTh HHUTH
Kapkaca B OOKOBHMHE IIMHBI PACIIOIOKEHBI BIONb PaJuycoB Komeca. Takne MUHBI
NPUMEHSIOTCS HA BCEX JIETKOBBIX aBTOMOOMIIAX.

3a OykBo#M R crmemyer muamerp aucka d B ArpoiiMax (B OAHOM aroiMe 25,4 Mm).
Takum obGpazom, oOmmid AnaMeTp kKoieca D MOKHO HAaWTH, 3HAsl JHaMeTp AWCKa
Y BEICOTY OOKOBHHEI.

3aBoJ  NPOW3BOAMT  JIETKOBBIE  aBTOMOOWIM  ONpPENENEHHOW  MOJIENH
Y YCTaHaBIIMBAET HA HUX KoJEca ¢ mmHamu 185/60 R14.
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3aBoj JOIyCKaeT YCTaHOBKY IIMH C JPYTMMHM MapKupoBkamu. B Ttabnuie
MOKa3aHBbl pa3pelIEHHbIEe pa3Mephl IIHH.

Jwnamerp mucka (IroiMBbI)
[Iupuna mmHEL (MM) 14 15 16
185 185/60 185/55 —
195/55;
195 195/55 195/50 —
205 205/50 205/50
215 — — 215/45

[ITuHbI KaKOH HAUMEHBINEH MHUPHHBI MOKHO YCTaHABJIMBATh HA aBTOMOOWIIb, €CITH
IMaMeTp IUcKa paBeH 16 moiimam? OTBET qaiiTe B MIJUTIMETpPAX.

OTBeT:

CKONBKO MHJUIMMETPOB COCTABISIET BBHICOTA OOKOBHHBI IIMHBI, HMMEIOIICH
MapkupoBKy 205/55 R15?

OrtBeT:

Ha CcKkONbKO MHUJUTHMETPOB YBEIHUHUTCS JAUAMETpP KoJieca, €ClIH 3aMEHHUTh KoJéca,
YCTaHOBJICHHBIC Ha 3aBOjIe, Koyiécamu ¢ mmHamu 195/55 R15?

OTBeT:

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

OrtBeT:

Ha CKONBKO HPOIIEHTOB YBEIMYUTCS MPOOEr aBTOMOOWIS IPH OXHOM 00OpOTe
KoJIeca, eCIIM 3aMEHUTH KOJIEca, yCTAHOBJICHHBIC HA 3aBOJE, KOJIECAMH C IIMHAMU
205/50 R16? Pe3ynbraT OKpyriuTe 10 JECATHIX.

OTBeT:

Konnposal-me He TomyCKaeTcs

1 7

lzl Haiinure 3HaueHNE BRIPAKCHUST — — —— .
P 2550

OTBeT:

Kakoe 3 uncen +/5,+/6,~/23 u <31 npunapiesxur npomeskyTky [5;6]?
n Vs 2) J6 3) V23 4) 31

OTBeT: D
. 3.7
Haiinure 3naueHne BeIpaKeHUsI —
21

OTBeT:

lzl Haiinure xopens ypaBaenust —4x —9 =6x.

OrtBeT:

B wmarasune kanuroBapos mnpozaércs 138 pyuek: 34 kpacHbX, 23 3€n€HBIX,
11 ¢uoneToBbIX, OCTalNbHbIC CUHUE U YEPHBIE, UX NOPOBHY. HalinuTe BEpOsSTHOCTD
TOrO, 4YTO CIy4ailHO BBIOpaHHas B O3TOM MarasuHe pyduka OyZeT KpacHoOi
WM 9YEPHOH.

OrtBeT:
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. 2 # #
Ha pucyHkax u3o0paensl rpaduku GyHKLHii Bua y =ax -+ bx +c. YcraHoBUTE B xome 6uo0rHYeckoro 3KCrepuMeHTa B vamiky IleTpu ¢ muTatenbHON cpenoit
MMOMECTHJIM KOJIOHHUIO MHKPOOpPraHu3MoB Maccod 13 mr. 3a xaxnaeie 30 MHHYT

COOTBETCTBUE MEXIY 3HAKaMU KO3(PPUIHEHTOB @ U ¢ u rpadukamu QyHKIUIHA. .
Macca KOJIOHMM YyBenmuuuBaercss B 3 pasza. Haiimure wmaccy KOJNOHUH

KOS OPUITMEHTDI MHKpPOOpPraHu3MoB depe3 90 MHHYT TOCiie Havana skcrnepuMmenrta. OTBeT maiTe
A) a>0,c<0 B) a<0,c¢>0 B) a>0,c¢>0 B MIJITUTPaMMaX.

I'PAOUKIN OTBer:

1) Y 2) y 3) e

KaTeTpl npsIMOYroJIbHOTO TpEyrolbHUKA
/ paBusl 9 m 12. Haiinute rumorenysy
9TOTO TPEYTONBHHKA.

S
=
=
(=
=

Ortsert:
B tabuuiie moj Kaxaoi OyKBOW YKaXHUTE COOTBETCTBYIOIIHI HOMEP.
Otpesku AC u BD — nuaMeTpsl OKPYKHOCTHU C LIEGHTPOM B—.C
A|b|B B Touke O. Yron ACB pasen 59°. Haitmure yrom AOD.
Ortger: OTBerT faiiTe B rpaaycax.
Llent ( / 2) 4 D
POCTPEMUTENIHOE YCKOPEHHE TPH JABMKEHHHM IO OKPY)KHOCTH | B M/C
BhIYUCIsIETC 10 (opMyne a = o’R , TIE O — YIJIOBas CKOPOCTb ( Bc ) ) Orger:
R — pannyc okpyxHoctd (B Merpax). Ilomb3ysice atoii dopmyinoi, Haiinure '
pamuyc R, ecnu yriosas ckopocTh pasHa 7,5 cfl, a LIEHTPOCTPEMUTEIHHOE N
) B B paBHOOeApEeHHOI! Tpaney OCHOBaHHS PaBHBI 3 3
yckopenue paBHo 337,5M/c”. OTBeT palite B MeTpax. 1 9, a OJUH U3 YITIOB MEXy OOKOBOH CTOPOHOM U
ocHOBaHHMeM paBeH 45°. Haiigure mmomanp 3Toit
OrtBer: . Tparnenuy. 450
9
YKkaxkuTe pelieHre HepaBeHCTBA

(x+2)(x-7)>0. Orser:

1 £
) T3 7 T3 7
2 £ 4 £
) 7 ) -2

OrtBeT: D
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Yacrtp 2
18 | Ha kmeruatoit Oymare c pasmepom kietknm 1x1 B
- U306paXEH Tp eyz OIBHIK i BC pHaIZ)mT S IIpu evinonnenuu 3aoanuii 20-25 ucnonwvsyiime bJIAHK OTBETOB Ne 2.
€ro Cpe/IHei THHHH, TapaIebHON cTopore AC . / Cuauana yxaxcume _Homep 3a0anusa, a 3amem 3anumiume ez20 peuieHue
/ N u omeem. Iluwiume 4émko u pazoopuugo.
/
Pemmre ypaBHeHue x2—2x+\/5—x =+/5-x+24.
A C

OTBeT:

Kaxkoe n3 CIICAYIOINX yTBep)K,Z[eHI/Iﬁ SIBJISICTCS ICTHHHBIM BBICKA3bIBAHUEM?

1) [IBe OKpYKHOCTH TIepeceKaroTCs, ecIn paJuyCc OfHOH U3 HUX OombIe pagmyca
JpYTOH.

2) Ilnomans Tpanenuu paBHa MPOM3BEIEHUIO OCHOBAHHS TPaNeluy Ha BBICOTY.

3) CymecTByeT NpAMOYTOIBHHK, IMarOHAIN KOTOPOTO B3aUMHO NEPHEHNKYIAPHEL.

B oTBer 3anumuTe HOMED UCTUHHOI'O BBICKA3bIBaAHUA.

OTBeT: D

He 3abyovme nepenecmu ece omeemwvi 6 b/JIAHK OTBETOB Nel
6 cOOmeemcmeun ¢ UHCMPYKYUeii no bINOIHEHUIO PAOOMbL.

Ilpogepvme, umoowl Kajcovlii omeem 0Ovli1 3anNUCAH 6 CHIPOKE C HOMEPOM
COOMmeEemcmeyouezo 3a0anus.

Konnposal-me He TomyCKaeTcs

22

23

24

25

©

IlepBas Tpyba mpomyckaeT Ha 3 JIUTpa BOJAbI B MHHYTY MEHBIIE, YEM BTOpas
Tpy6a. CKOJIBKO JINTPOB BOJBI B MUHYTY IIPOITyCKaeT HepBasi TpyOa, eciu pesepByap
00bEMOM 260 TUTPOB OHA 3aIOJHAET HA 6 MUHYT J0JbIIIE, YeM BTOpas TpyOa?

IMocTpotite rpadguk GyHKIUH
2,5x—-3,5 mpu x<lI,
y=9-2,5x+4 npu 1<x<3,
1,5x-8 mpu x> 3.
OmnpeznenuTte, MPpU KAKUX 3HAYCHHUSAX m TOpsIMast y =m UMEET ¢ TpadHMKOM POBHO
JIBE 00IIKE TOYKH.

Yrmer B u C TpeyroiabHuka ABC paBHBI COOTBETCTBEHHO 63° u 87°.
Haiinure BC, ecau paguyc OKpyKHOCTH, OIIMCAHHOU OKoJO TpeyroiabHuka ABC,
paseH 11.

buccextpucer yrmoB B u C mapamrenorpamma ABCD  mepecekaroTcs
B Touke M , nexareid Ha cropore AD . [lokaxure, uto M — cepenuna AD .

B tpamenuu ABCD O6okoBas cropoHa AB mnepneHnukyisipHa ocHoBanuio BC.
OxkpyxHOCTB TTpoxoauT yepe3 Touku C u D u kacaercs npsimoir AB B Touke E.
Haiinure paccrosaue ot Touku £ no npsmoit CD, eciiu AD =14, BC =12.

IIposepvme, umoovl Kaixcovlit omeem 0Obvl1 3ANUCAH PAOOM C HOMEPOM
COOmMEemcmayouezo 3a0anu.
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