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OcHoBHoI rocynapcrBennblii 3x3amen no MATEMATHUKE

IosicHeHHs1 K AEMOHCTPALMOHHOMY BapHAHTY
KOHTPOJILHBIX H3MEPHUTeIbHbIX MATEPHAJIOB
OCHOBHOI'0 IOCy/1apCTBEHHOro 3k3amMeHa 2025 rona
no MATEMATHUKE

ITpn o3HaKOMIIEHMH C JEMOHCTPALMOHHBIM BapuantoM 2025 r. cienyer
UMEThb B BHIY, YTO 3aJaHUS, BKIIOUCHHBIC B JEMOHCTPALMOHHBIN  BapHaHT,
HE OTPaXKalOT BCEX D3JIEMEHTOB COAEPXKAHHUSA, KOTOphIE OYyIyT IIpOBEpATHCS
¢ mnomompio BapuantoB KM B 2025 r. IlonHbll nepedeHb pJIEMEHTOB
COZIepKaHUsl, KOTOpble MOTYT KOHTPOJIUPOBAThCS Ha dk3aMeHe 2025 r., ipuBeaéH
B KOAM(HKATOPE IEMEHTOB COAEPKaHWUA M TPeOOBAHUH K ypPOBHIO' IOATOTOBKU
oOydaromuxcs Uil TPOBEACHUS OCHOBHOTO TOCYJapCTBEHHOTO JK3aMEHA
10 MaTeMaTHKe, pa3MEIIEHHOM Ha caifre: www.fipiru.

B neMOHCTPAaLMOHHOM BapHAHTE MpPEICTABICHbI KOHKPETHbIe HNPUMEPhI
3aJaHMii, He HCYePNBIBAIOIIME BCEr0 MHOroodpa3us  BO3MOKHBIX
(opMyJIMPOBOK 3aJaHMIl HA KaXkKI0H IO3MIMH BAPHAHTA 3K3aMeHALHOHHOM
padoThI.

Bece 3amaHmsi, mucmosab3yeMble JUISl  COCTABJCHHMSI JK3aMeHALHMOHHBIX
BAPUAHTOB, Pa3MelleHb]l B OTKPbLITOM Oanke 3aganuii OI'D Ha caiire fipi.ru.

JleMOHCTpAllMOHHbIM BapHaHT NpeAHa3HaueH AiIsl TOro, YTOObl JaTh
BO3MOKHOCTh JIFOOOMY YYacTHHKY 5K3aM€Ha U IIUPOKOH OOILIeCTBEHHOCTH
COCTaBHUTH MPEICTABICHUE O CTPYKType Oyayliedl SK3aMeHaIMOHHON paloTHI,
KoJ4yecTBe M (hopMe 3aaHuM, a Takke 00 UX yPOBHE CI0XHOCTH.

[IpuBenénupie KpUTEPUU OLICHUBAHUS BHITIOTHEHUS 33a/JaHUN C Pa3BEPHYTHIM
OTBETOM, BKIIIOUYEHHBIE B JTOT BApPHAHT, MO3BOJIAT COCTaBHUTH IPEICTAaBICHUE
0 TpeOOBaHMAX K MOJHOTE M MPABUIILHOCTH 3aIlFCH pa3BEPHYTOTO OTBETA.

Oty cBeleHus [alOT OyayIIMM YYacTHMKAaM »JK3aMEHa BO3MOXKHOCTD
BbIPa0O0TaTh CTPATErHIO MOJATOTOBKH K CAa4e IK3aMEHa 110 MaTeMaTHKe.
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CITPABOYHBIE MATEPHAJIBI 11O MATEMATHKE

AJITEBPA
o dDopmyIa KOpHEW KBaJPaTHOTO YPaBHEHUS:
—b+A
x=%,rue D=b" —4ac.
a

- 2
e Eciu KBaJpaTHBIH TpEXUIeH ax ~ + bx + ¢ MMeeT [Ba KOPHSA X| U X5, TO
2
ax“+bx+c=a(x—x;)(x—x,);

o .. 2 o
CCJIM KBaJpaTHbIM TPECXWICH ax + bx + ¢ umeer CAUHCTBCHHBIN KOPEHb X,
TO

ax2+bx+c=a(x—x0)2.

e Abcmucca BEpIIMHBI Tapabobl, 3a1aHHON YpaBHEHHEM () = ax > ybx+e:
Xog=— L .
2a

¢ @opmyna 71 -To wieHa apudmeTHyecKoit nporpeccuu (a , ), IEPBBIA WieH
KOTOpPOH paBeH a| U pa3sHOCTb paBHA d :

a,=a;+d(n—-1).
e dopMyia CyMMBI IEPBEIX 7 WICHOB apH(METHUECKOI IPOTPECCHH:
(ayta,)n
—

e QopMmyia 7-ro 4ieHa reOMETPUIECKOl porpeccuu b, , epBblil YWIEH KOTOPO

o=

paBeH b, a 3HAaMEHATENb PABEH ¢

by=biq""
e dopmyna CyMMBbI IEPBBIX 7 YIEHOB FEOMETPUYECKOM IPOrPECCHHU:
la" -1)h

S =
qg—1

n

o DOpMyIIbI COKPAIEHHOTO YMHOKEHHSL:
(a+b)>=a’+2ab+b7;
(a—b)>=a’—2ab+b";
a’=b>=(a-b)(a+b).
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o (CpoiicTBa apI/I(l)MeTI/I‘-IeCKOI‘O KBaApAaTHOT'O KOPH:I:

x/ab:\/;w/z mpu a=0, h>0;
\/zzﬁ npu a=0, b>0.
b Vb

e Caotictpa crenenu ipu a >0, b >0

MATEMATHKA, 9 xnacc.

4/20

-n 1.
a :_n’
a
n m n+m
a -a =a ;
(ln n—m
=qa ;
am
(an)mzanm;
(ab)'=a"-b";
o
b bn'
Ta6sM11a KBaZIPaTOB JIBY3HAYHBIX YK CEJ
Eanuunni
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
g 4 1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
5 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
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TEOMETPU A
CyMMma yIJI0B BBIKIIOTO 71 -yroJbHuKa paaa 180°(n—2).

Cpez[Hsm JIMHUS TPCYTOJIbHUKA U TPpalCunu

B MN — cp. nuH. B C BC||4D
MN || AC % MN — cp. nuH.
% MN =2c+4D
2
A C A D

OnucaHHas U BIIMCAHHAS OKPYXXHOCTHU IMTPABUIIBHOI'O TPEYTLOJIbHHUKA

R=4 3 r:a\/g
3 6
a
soa3 poa3
T4 2

Jus TpeyrompHuka ABC co cropoHamu AB=c,
AC=b, BC=a:
2 _ = .b =—S_=2R,
sin4 sinB sinC
rae R — paauyc ONMCaHHOH OKPY>KHOCTH.

o
Sy
[so]
Q

Hnst tpeyroabauka ABC co cropoHamu AB=c,
AC=b, BC=a:

c?=a’+b*-2abcosC.

Jnuna oxkpyxsoctu C =2nr

IInomans kpyra S = '’

(&
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ITnowaou guzyp
INapannenorpamm TpeyronabHuk
_1
b/, S=ah, b §=ah,
Y S =absiny AY H S:labsiny
a a 2
Tpanenus Pom06
b
A‘ d,, d, — nuaronanu
h g_at b A 1
2 ‘V §=5dd,

[
a

[IpsAMOYTOJIBHBINA TPEYTOJIBHUK

. a
sino=—

c
C a b
coso ==
¢

tga="2

b g b

Teopema [Mudaropa: a Zipt=c?

-2 2
OcHOBHOE TPUTOHOMETPHUYCCKOC TOXKACCTBO: SIn 0L+ COS O = 1

HexoTtoprle 3Ha4eHUS] TPUTOHOMETPHUECKUX (PYyHKIIMH

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 J3 — 0 0
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JeMoHCTpallMOHHBI BAPHAHT
KOHTPOJIBHBIX H3MEPUTEIbHBIX MATEPHATIOB
OCHOBHOT0 rocy1apcTBeHHOr0 3k3amMeHa 2025 roga
no MATEMATHUKE

HNHcTpykums no BbINOJHEHUIO padoThl

DKk3aMeHalnnoHHasi paboTa COCTOMT M3 ABYX 4acTel, BKIIOYAIONIHX B ceOs
25 3amanuii. Yacts 1 comepxutr 19 3amaHuii, 4acth 2 COJAEpXKUT 6 3agaHuid
C pa3BEPHYTHIM OTBETOM.

Ha BrImonHeHHe 5K3aMeHaMOHHOW pabOThl O MaTeMaTHKE  OTBOAUTCS
3 yaca 55 MuHYT (235 MUHYT).

OtBetsl K 3afanusaM 7 u 13 3anummre B O01aHk oTBeToB Ne 1'B BUIe onHOH
IUQpBI, KOTOPast COOTBETCTBYET HOMEPY MPaBHIBHOTO OTBETA.

Jns  OCTanbHBIX 3aJaHWid 4YacTH | OTBETOM SBIISIETCS YHCIO WIIH
Mocie/I0BaTeIbHOCT IM(dp. OTBET 3amMIINTE B HONE OTBETA B TEKCTE PabOTHI,
a 3areM nepeHecute B OnmaHk orBetoB Ne 1. Ecim yomyuunack OOBIKHOBEHHAs
JIpoOb, OTBET 3AIUIINTE B BUAE ACCATHIHOM.

Pemrenust 3amaHuii 4actd 2 W OTBETHl K HUM 3allIIUTEe Ha OJaHKe
orBeToB Ne 2. 3amaHusi MOXKHO BBIIOJNHATH B JI0OOM mHopsiake. TeKCT 3amaHust
MePeNHChIBaTh HE HAJI0, HEOOXOIUMO TOJIBKO yKa3aTh €r0 HOMEpP.

Bce OyaHKM 3amoiHSIOTCS SPKUMH 4YEPHBIMH 4YepHWIaMH. Jlomyckaercs
HCIOJIb30BaHKE T€JIEBON WIN KallMIUIIPHON PYUKH.

CHauana BbINONHsMTE 3ananus yacTu 1. Havath coBeTyem ¢ Tex 3alaHMH,
KOTOpBIEe BBI3HIBAIOT Y Bac MeHbIe 3aTpyAHEHHI, 3aT€M MEPEXOIUTe K IPYyTuM
3amaHusaM. J{J1si SKOHOMUM BpPEMEHH TPOIyCKaiTe 3aJaHue, KOTOpoe He ynaércs
BBIMOJTHUTE Cpa3y, M MepeXxoanuTe K cieayromemy. Eciu y Bac octaneTcs Bpewms,
BbI cMOXxeTe BEpHYTBCS K IPOMYIIEHHBIM 3aJaHUSM.

Ilpu  BomomHennn dvacTw 1 Bce  HEOOXOAWMBIE  BBIYHCIICHUS,
npeoOpa3oBaHusl BBHINOJIHANWTE B YCPHOBUKE. 3amMcH B YEPHOBHKeE, a TaKiKe
B TE€KCTe KOHTPOJbHBIX H3MEPHUTEIbHBIX MATEPHAJIOB He YYMTHIBAIOTCH MPH
OLICHUBAHUM PalOTHI.

Ecnu 3amanue COAECPKUT PUCYHOK, TO Ha HEM HEMOCPEIACTBEHHO B TEKCTE
pabOTBl MOYKHO BBINOJHATH HeoOXoaumble Bam mocTpoeHus. PexomeHmyem
BHUMATEJILHO YNTATh YCJIOBHE U IPOBOAUTH MPOBEPKY MOJYYSHHOTO OTBETA.

IIpu BemmonHeHHH padoOTBl BB MOXKeTe BOCHOIB30BATHCS CIPABOYHBIMH
MaTepuaiaMu, BIJaHHBIME BMecTe ¢ BapranToM KM, u nuHenKoi.

Bannel, nmomydyeHHsle Bamu 3a BBIOJHEHHBIE 3aJaHUSl, CYMMHPYIOTCS.
[TocrapaiiTech BBINOJHUTH KaK MOXKHO OOJIbIlE 3aJaHUi M HaOpaTh HauOoJbllee
KOJIMYECTBO OAIJIOB.

TTocne 3aBepiiieHusi pabOTHl MPOBEPHTE, YTOOBI OTBET HA KAXKIOC 3aJaHHC
B Oyiankax oTBeToB Ne 1 1 Ne 2 ObL1 3anMcaH 1O MPAaBUIIBHBIM HOMEPOM.

Kenaem ycnexa!
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Yacrp 1

Omeemamu K 3a0anusm 1-19 saenaromca wucno uiu NoOcied08amesbHOCHLb
uugp, xkomopute cnedyem zanucamv ¢ BIAHK OTBETOB Ne 1 cnpasa om
HOMepa coomeemcmeylouiezo 3a0anus, Hauunas ¢ nepeoii knemouku. Ecnu
OMeEemom AGNAEMCA NOCAe006AMENbHOCHb UuPp, mo 3anuwiume eé 0e3
npooenos u_0py2ux _OONOJIHUMENbHbIX cuMmeo06. Kaicovlit cumeon nuwiume
6 O0mMOenvHOU Klemouke 6 COOMEEeMCHMEUU C HPUBCOCHHLIMU 8 O1aHKe
obpazyamu.

Hpotmmaﬁme GHUMAMENbHO MEKCM U 8bINOAHUmME 3a0anus 1-5.

Puc. 1 Puc. 2

ABTOMOOHMIBHOE KOJIECO MPEACTaBIseT co0OW METaJUIMYeCKUH IUCK
C YCTAaHOBJICHHOM Ha HErQ pe3uHOBOM IMHOM. J[lMamMeTp naucka coBHanaeT
C IMaMEeTPOM BHYTPEHHET0 OIBEPCTHs B IIKHE. [IJ11 MapKUPOBKH aBTOMOOUIIBHBIX
IIMH TPUMEHSETCs ~eauHas, cuctemMa oOo3HadeHuit. Hampumep, 195/65 R15
(puc. 1). IlepBoe uricio 03HaUaeT MUPUHY IUHEI B B MummMerpax. Crexyromiee
9HUCII0O O3HA4YaeT BHICOTY/ OOKOBMHBI IMHMHBI / B TPOIEHTaX IIMPHHEL
B mpuBenéHHOM nIpuMepe LIMpHHA IIMHBI paBHa 195 MM, a BbICOTa GOKOBHHBI
paBHa 65 % ot 195, To ecthb 126,75 MM.

byxBa 0603HavaeT THN KOHCTpyKIMK mUHBL. byksa R o3Hagaer, uro mmHa
panuanbHas, TO €CTb HHUTH Kapkaca B IIMHE DPACHOJI0XKEHBl BJOJb PaJyCoOB
Koleca. Ha Bcex JIErKOBBIX aBTOMOOWIAX NPUMEHSIOTCS LIMHBI paJualbHOR
KOHCTPYKIIHH.

3a OykBOM yKa3aH JuaMeTp aucka ¢ B pAroiMax. Ha pucyHke mmHa
paccunTaHa Ha IUCK AuaMeTpoM 15 mroiimoB. B onHOoM miofime 25,4 MM.

Takum 00pa3oM, 3Hass MAPKUPOBKY IIUHBI, MOKHO HAWTH OOLIMIA JUAMETP
koueca D.

3aBoJ] TPOW3BOIAMT JICTKOBHIC AaBTOMOOWIM  ONpPENCTIEHHOH  MOJEIH
Y yCTaHaBJIMBAET HAa HUX KoJyiéca ¢ IUHaMU MapkupoBku 165/70 R13.
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3aBoji JOMYCKaeT YCTaHOBKY INMH pa3HBIX pa3sMepoB. B Tabnuie moka3zaHbl
pa3peuéHHbIie pa3Mephl LIHH.

[upuHa muHLL (MM) Junamerp nucka (IroiMbl)
13 14 15
165 165/70 165/65 —
175 175/65 175/65; 175/60 —
185 185/65; 185/60 185/60 185/55
195 195/60 195/55 195/55; 195/50

[unbI KaKoH HaMMEHBLIEH MUPUHBI MOXKHO YCTaHABIMBATh HA aBTOMOOWIIb, €CITH
JmameTp aucka paseH 15 mroiimam? OTBeT AaiiTe B MHJUIUMETpPAX.

Ha ckrompko MWIIIMMETPOB paanyc koneca ¢ mmHOH 205/55 R14 Oombine, dem
paauyc kojeca ¢ muHoi 165/65 R14?

OTBeT:

Ha ckoipKO MIJUITMMETPOB YBEJIUYHUTCS TUAMETpP KOJeca, eCIIM 3aMECHUTH Koiéca,
YCTaHOBJICHHBIC Ha 3aBOJie, Kosiécamu ¢ muHamu 195/50 R15?

OTBeT:

IIl Haiinure nuameTp Koijeca’ aBTOMOOWIS, BbIXopsilero c 3asoja. OTBer paiite
B MUJUIUMETpAX.

OrtBeT:
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Ha CKOJIBKO NPOIEHTOB YBEIMYHUTCS MPOOEr aBTOMOOWIS HPH OJHOM 000poTe
KoJIeca, eCIM 3aMEHHUTb KOJIECa, YCTAaHOBJICHHBIC HA 3aBOJE, KOJIECAMM C IIMHAMH
175/60 R14? Pe3yapTaT OKpyTiIUTe 1O AECATHIX.

OrtBeT:

3 2
[IpencraBbTe BBIpaXKCHUE 575 B Buae npobu co 3Hamenarenem 70. B otBer
3aITUIIUTE YACIUTEIh MOTYISHHON IpooH.

OTBeT:

5.11 13 14 . o
OpHo u3 uucen 5; 3; ?; ) OTMEYEHO Ha MPSIMON TOYKOM.

0 01 02 03 04 05 06 07 08 09 1
Kaxkoe 310 uncio?

|

5 11 13 14
‘l = 2 . . 4 -
) 9’ ) 9’ 3) 9’ ) 9
OTBeT: D
3
o ( b4)
Haiimute 3HaueHNE BHIPaKESHUS )1 >— Tpu a = 3ub= \/E .
a-b
OTBeT:
Pemute ypaBHeHMe
2x2=3x+1=0.

Ecau ypaBHeHHe uMeeT Ooliee OJHOTO KOpHS, B OTBET 3alHIIMTE MEHBIIHH
13 KOpHEH.

OrtBeT:

© 2025 denepanbHast ciyx0a o Haa30py B chepe 00pa3oBaHuUs i HAYKU




JlemoncTpanuonuslif Bapuant OI'D 2025 r. MATEMATUKA, 9 knacc. 11/20

B wmarasune xaHurosapoB B mpopaxe 100 pyuek: 37 kpacHbIX, 8 3€NnE€HBIX,
17 duoneToBbIX, OCTalIbHBIE CHHUE U YEPHBIC, UX NMOPOBHY. HaiinnTe BEposSTHOCTH
TOTO, YTO CIydYaifHO BbIOpaHHas B 3TOM MarasMHe pydyKa OKa)KeTcsl KpacHOU
nnu 4€pHOM.

OTBeT:

YcTaHOBHTE COOTBETCTBHE MEXKIY QDYHKLUUSAMH U UX rpadUKaMu.

®OYHKIMU

A) y=—x"—-x+5 B) yz—%x—l B) =l
I'PAOUKU
1)) - 2) a 3) ’
/ 1 \\ 1 1
0 x 0 x 0 x

/ \
I \
f |
l |

B Tabunuiie moj Kax o 0yKBOW YKaKHUTE COOTBETCTBYIOIINI HOMED.

A|Bb|B

OTBeT:

DHeprus 3apsuKeHHOro KoHeHcaropa W (B IDKOYJSX) BBIYUCISAETCS MO (GopMylie
cu’
2
MOTCHI[MAJIOB Ha OOKJIaIKkax KoHAeHcaTtopa (B BoibTax). Haliaure sHepruto
KOHJIeHCaTopa EMKOCTRIO 107 (apa, eciu pa3sHOCTh MOTCHIHMAIOB Ha OOKIAIKax
KOHJIeHcaTopa paBHa 12 BonbT. OTBET AalTE B AXKOYIIAX.

W:

, tne C — &MKocTh KoHAeHcaTopa (B apagax), a U — pa3HOCTB

OTBeT:
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HaﬁHHTe MHOKECTBO peIHeHI/Ifl CHUCTCMbI HCPABCHCTB!

—-8+4x>0,
4-3x>-8.
1) Her pemrenuit 3) (2+)
2) (==4) 4) (2:4)

OrtBeT: D

Kamens 6pocarotT B riry0okoe ymense. 3a IepByI0 CEKyHIy OH IIpoieTaeT.6 M, a 3a
Ka)XIyI0 CIeAyIoNyo ceKyHIy Ha 10 M Oonblne, yeMm 3a MPEABIIYLIYIO, 1O TeX
Hop, MOKa He JOCTUTHET JHa yienbs. CKONbKO METPOB NPOJIETHT KaMeHb 3a
nepBbIe 5 CeKyH?

OrtBeT:

B paBHoOenpenHoM TpeyronsHuke ABC ¢ ocHoBanmem AC B
BHemHui yrom npu BepmmbHe C paBen 123°. Haiiaute
Benuunhy yriaa ABC. OtBer paiite B rpaaycax.

Otser: . 123°

B Ttpeyronenuke ABC yron C paBeH 45°, AB=62. B
Haiinure panmyc OKpY>KHOCTH, ONMCAaHHOH OKOJO 3TOro
TPEyroJbHUKA.

Q

OtBeT: . A

B paBHOOEpEHHO! Tpameny OCHOBAHUS PaBHBI 2
2 1 8, a OJIH U3 YTIIOB M1y OOKOBOW CTOPOHOM
1 ocHOBaHueM paBeH 45°. Haiigure miomans

3TOM Tpamnenuu.
45°

OrtBeT:
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Ha xnerwaTtoif Oymare ¢ pasmepoM KieTkm 1x1
n3o0pakeHa Tparenus. Halingure miunHy e€ cpenHei
JTUHUY.

OrtBeT:

Kakue u3 CICAYIOMNX yTBep)KZ[CHI/IfI SIBJISIFOTCS. MICTUHHBIMM BBICKA3bIBAHUSAMU?

1) Yepes Touky, HE JIEKAUIyI0 Ha TAaHHOW NPSIMOH, MOXKHO IIPOBECTH HPSIMYIO,
NapauIEIbHYIO 3TOH MPSAMOM.

2) Ecnym nuaroHany napaieorpaMMa paBHBI, TO 3TOT MapajienorpaMMm sBIseTcs
pombGom.

3) PaccrosiHue OT TOYKH, JeXalled Ha OKPYXKHOCTU, HO ILEHTpa OKPYXKHOCTHU
PaBHO pajuycy.

B otBere 3ammmmTe HOMepa BBIOPAHHBIX yTBEp)KAEHHH Oe3 MpOoOEeNoB, 3amsAThIX
U IPYTHUX DONOIHUTENEHBIX CHMBOJIOB.

OTBeT:

He 3a6yobme nepenecmu. éce. omeemvt ¢ b/JIAHK OTBETOB M1
6 coomeemcmeuu ¢ UHCMPYKYuell 1o 6bINOJIHEHUIO padontbl.

Ilposepvme, umoovl KaxscObll omeem Obll 3ANUCAH 6 CMPOKE C HOMEPOM
COOMEEMCmayIoue20 3a0anus.
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Yacrtpb 2

Ilpu evinonnenuu 3aoanuii 20-25 ucnonvzyiime bJIAHK OTBETOB M 2.
Cunauana ykaxcume Homep 3a0aHuUA, 4 3Amem 3anumwiume e2o peuieHue
u omeem. [luwiume uémko u pazoopuueo.

PemmTe HepaBeHCTBO — ZL <0.
x —=Tx-8

Hmerores nBa cocyaa, copepxamue 10 kr 1 16 Kr pacTBOpa KUCJIOTHI pa3IMdHON
KoHUeHTpauuu. Eciu ux ciuTh BMecCTe, TO HMOIYYMTCS PacTBOP,. COACPKAIUI
55 % xucnotsl. Eciu ’e CIUTh paBHBIE MAcChl ATUX PACTBOPOB; TO MOIY4EHHBIN
pactBop Oyner comepxath 61 % xucnotel. CKOJBKO MPOLEHTOB KHUCIOTHI
COJEP>KUTCSI B IEPBOM pacTBope?

xt—13x%+36
(x=3)(x+2)

3HAUCHUSX ¢ MpsAMas ¥ =C HMeeT ¢ TpadKOM POBHO OJHY OOIIYIO TOUKY.

[Moctpoiite rpadux ¢GyHKIHMH Y= WU _OTpEJEeNNTe, TPU KaKUX

B npsmoyromsaoMm Tpeyronbauke ABC ¢ mpsimbiM yriom C W3BECTHBI KAaTETHI:
AC=6, BC=8. Haiigure mequany CK 3TOro TpeyrojbHHUKA.

Ha cpenneit muamn tpanmenmun ABCD c ocuHoBammsmu AD u BC BwIOpamm
IIPOM3BOJIbHYIO TOUKY E . Jlokaxure, 4To cyMMa IUIoLaaeil TpeyroibHukoB BEC
u AED paBHa IIOJIOBHHE IJIOIIAIN TPAINELUU.

OcnoBanne AC paBHOOenpenHoro tpeyronsHuka ABC paBHO 12. OKpyXHOCTB
pajiycoM 8 ¢ MEHTPOM BHE 3TOTO TPEYTONBHUKA KACACTCs IPOJOIDKEHHIT OOKOBBIX
CTOpOH TpeyronpHuKa U Kacaetcst ocHoBanusi AC. Haiimure paguyc OKpy»KHOCTH,
BIHCAaHHOU B TpeyroiapHuk ABC.

IIposepome, umodvl Kadxcovlii omeem 0Obl1 3anucan padoM ¢ HOMEPOM
COOMEemcmeyouezo 3a0anus.
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CucremMa OlleHHBAHUS 3K3aMEHAMOHHOI padoThl 10 MaTeMaTHKe
Yacrs 1

3a nmpaBWILHBIA OTBET Ha KaXKA0e U3 3aaanuil 1—19 craButcs 1 Gam.

Homep 3ananus | IlpaBuibHbIi 0TBET
1 185
2 55
3 14,8
4 561,2
5 0,8
6 22
7 1
8 9
9 0,5
10 0,56
11 123
12 0,0072
13 4
14 130
15 66
16 6
17 15
18 4
19 13 <unmm> 31

© 2025 denepanbHas ciyx0a o Haa30py B chepe 00pa3oBaHuUs i HAYKU
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Kpurepuu onieHMBaHuUsI BbINOJIHEHNS 3a1aHUI ¢ Pa3BEPHYTHIM 0TBETOM

Yacts 2
12
Pemnte HepaBeHCTBO ——————— < 0.
x"—=7x-8
Pemenue.
HcxoaHoe HEpaBEeHCTBO MPUHUMAET BUJ
12

———>0,
(x+1)(x-38)
oTkyma x<—1; x>8§.
OtBeT: (—o0;—1); (8;40).

Copepixanue kpuTepus Basibl
OO0CHOBaHHO TIOIy4Y€H BEPHBII OTBET 2
Pemenue noBeeHoO 10 KOHIA, HO JOMYIICHBI BHIYHUCIHTEIBHbIC OMHOKH, 1
€ UX y4€TOM JaJIbHEHIINE IIaTU BBIIIOIHEHB! BEPHO
Pemiennie He COOTBETCTBYET HU OJHOMY H3.KpUTEPHUEB, EPEUHCICHHBIX 0
BBIIIIE
Maxkcumanvhnuiii 6ann 2

Nmerores nBa cocyaa, conepxamue 10 kr 1 16 Kr pacTBOpa KUCJIOThI Pa3IMUHON
KOHLeHTpauuu.~Eeny uX cluTh BMeCTe, TO IOJIYYMTCS PacTBOpP, COAEpKaIlUi
55 % kucnotsl. Ecnu e’ cIuTh paBHbIE MAacChl 3THX PAacTBOPOB, TO MOTYy4EHHBIH
pactBop _Oymet . comepxath 61 % xucnorel. CKOJIBKO MPOIEHTOB KHCIOTHI
COJEPKUTCSI B IEPBOM pacTBope?

Pemenue.
ITycTs KOHIIEHTpaLKs KMCIIOTEI B IIEPBOM COCYJIE PaBHA ¢; %, 8 BO BTOPOM — ¢, %.

[Tonyyaem cuctemy ypaBHEHUI:

10¢; +16¢c,
g {1001 +16c, =1430,
c -12—02 —61; ¢ tc, =122,

otkyna ¢, =87, ¢, =35.
Orser: 87.
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Coaepxxanne KpuTepus banasr

Xop pelieHus 3a/1a4 BEpHbIH, IOJIy4€H BEPHBII OTBET 2
BepHo cocTaBneHa MateMaTHuecKas MOJeNb 3a1auu (B adredpandeckoi 1
WK WHOH QopMme), OIHAKO pEIIeHHe 0 KOHIAa He JOBEICHO HIIH
COJICPIKUT OLIMOKU
400041
Pemenne B 1ienom BepHOE, HO COAEPIKUT HECYIIECTBEHHBIE HEIOCTATKU
WJIH BBIYKCIUTENBHBIE OIINOKH
Pemienne He COOTBETCTBYET HU OJTHOMY M3 KPUTEPHEB, NEPEUHCICHHBIX 0
BBIIIIE

Maxcumansrvii 6aun 2

xt—13x%+36
(x=3)(x+2)

3HAUCHUSX ¢ MpsAMas ¥ =C HMeeT ¢ TpadKOM POBHO OAHY OOIIYIO TOUKY.

[Moctpoiite rpadux GyHKIHUH Y= U ONpENENIUTe, TPU KaKUX

Pemenue.
Paznoxum uucnutens ApoOH Ha MHOKHUTEIH:

xt =132 436 = (37 —4)(x7 —9) = (x=2)(x+2)(x=3)(x+3).

Ipu x#—2 u x #3 QyHKUMSA IPUHUMAET BUIT:

y=x2+x—6. y=6 \ y |
I'padurom sBrsiercss mapabona 6e3 Touek ;
(-2;-4) u (3;6). §
= y=x*+x-6
Ipsimast y=c uMeer ¢ rpaukOM POBHO OJHY ‘
OOIIYI0 TOYKY, €CIH MPOXOAUT  Yepes ‘ 1 3
BepIIMHY napadonsl (-0,5;—6,25), Mubo 4epes -2001/3 x
OOHY ©3 BBIKOJOTHIX TOYEK. IlodTomMy y=—
c=-6,25, c=—4 wm c=6.
y=-16,25 \
OrtBer: —6,25, -4, 6.
Coaepsxkanune KpuTepusi Bauibl
I'padpuk OCTPOCH BEpHO, BEPHO HAWICHBI HCKOMBIC 3HAUYCHUS 2
napaMerpa
I'paduk OCTPOCH BEpHO, HO MCKOMBIC 3HAUCHHUS MapaMeTpa HalJaeHbBI 1
HEBEPHO HJIM HE HalJIeHBI
PemeHne He COOTBETCTBYET HU OJHOMY M3 KPHTEPHEB, NMEPEUHCICHHBIX 0
BBIIIIC
Maxcumanouwiti 6a1n 2
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B npsmoyronsHoM Tpeyroipruke ABC ¢ mpsMbiM yrioM C H3BECTHBI KaTEThI:
AC=6, BC=8. Haiinure mexnany CK 3TOro TpeyroJibHHUKa.

Pemennue. C
1 1 2 2 _1
CK=—AB=—-N AC"+BC™ =—~+36+64 =5.
2 2 2
Ortser: 5.
A K B
Coaep:kanue KpuTepHsi Bauibl
Xon pelieHHs BEPHBIN, BCE €r0O IIArd BBIIOJHEHBI IPABUIBHO, IOJIyYEH 2
BEPHBII OTBET
Pemenue B 11e710M BEpHOE, HO COAEPHKHUT HECYILECTBEHHBIE HEAO0CTATKU 1
WU BBIYMCIIUTENbHBIE OMINOKU
Pemenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPUEB, MEPEUUCICHHBIX 0
BBILIIE
Maxcumanvuviii 6ann 2

Ha cpenneit nunum tpanenuun ABCD ¢ ocHoBanusmu AD u BC BbeIOpamu
MPOU3BOJIBHYIO TOUKY E . JIOKaXXUTE, YTO CyMMa IUIOMAaAel TpeyroidbHUKoB BEC
u AED paBHa MOJIOBHHE IJIONIAIU TPATICIIUH.

Hoxa3aTenbcTBO.

IIposeném yepes Touxy E Bbicory HyH, Tpamewu. BH, C
Ilo Teopeme @aineca ‘cpedHsas JIMHUS Pa3AEIUT E

BEICOTY IOTIOJNIAM.

Iycts EH,=EH,=h. Toraa cymma Iulomanei 7 H
TpeyronsHukoB BEC 1 AED paBHa 4 H D
p.BC . AD _, BC+ 4D
2 2 2

BC+ AD

Ipu 3TOM IIOLIaAh TpalelUuu paBHa 2k s YTO KakK pa3 BIBOE Ooublie
HaWJICHHOM CyMMBI ITIOLIA/IeH TPEyroJIbHUKOB.

Conep:xaHue KpUTepUs Banabl
Jloka3aTensCTBO BEpHOE, BCE MIarH 000CHOBAHBI 2
Jloka3aTenbCTBO B IIEJIOM BEPHOE, HO COICPKUT HECYIICCTBEHHBIE 1
HEIOCTaTKH
Pemienrie He COOTBETCTBYET HH OJHOMY M3 KPUTEPHEB, MEPEUHCICHHBIX 0
BEIIIIE

MaxkcumanvHuiii bann 2
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OcHoBanne AC paBHOOenpeHHOro TpeyrombHnka ABC paBHO 12. OKpyXHOCTB
paguycoM 8 ¢ IIEHTPOM BHE ITOTO TPEYTOJIbHUKA KAacaeTcs MPOJOIKEHUH OOKOBBIX
CTOPOH TpeyroJbHUKA U Kacaercst ocHoBaHus AC. Haiinute pagnyc OKpy»XHOCTH,
BIIUCAHHOH B TpeyroiabHuk ABC.

Pemenne.
IIyctb O — ueHTp IaHHOM OKPY’KHOCTH,
a(Q— LEHTP OKpY>XHOCTH, BIMCaHHOH

B TpeyrosibHuk ABC. Touka xacanust M
OKpY)KHOCTeH 1enuT oTpe3ok AC momonam.
JIyan AQ u AO — OUCCEKTPHUCH CMEXKHBIX
yriaoB, 3Ha4utT, yron OAQ npsmoil. U3
IPAMOYTONBHOTO TpeyronbHuka OAQ nonydaem: AM> = MQ - MO .
CrnenoBaTeiabHO,

B A

om=AM"__9 _45
oM 2
Ortser: 4,5.
CoaepixaHue KpuTepust Bauibl

Xop peleHus: BEpHBIH, MOIy4YeH BEPHBIN OTBET 2
Pemienue B 1enoM BepHOE, HO COIEPIKUT HECYLIECTBEHHBIE HEIOCTATKU 1
WM BBIYHUCIUTENbHBIE OIINOKU
Pemienrie He COOTBETCTBYET HU OZHOMY M3 KPHTEPHEB, IMEPEUHCICHHBIX 0
BBIIIIE

Maxcumanvroiil 6an 2
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B coorserctBuu ¢ IlopsikoM NpoBeNeHUS TOCYNapCTBEHHONW HTOrOBOM
aTTeCTalluH 10 0Opa30BaTeIbHBIM MIPOrpaMMaM OCHOBHOTO OOIIEro o0pa3oBaHUs
(npuka3 Munnpocgemenusi Poccuu u PocobpHanzopa ot 04.04.2023 Ne 232/551,
3apeructpuposad MuntocroM Poccnn 12.05.2023 Ne 73292)

«72. IIpoBepka sK3aMEHALIMOHHBIX paboT BKIIOYAET B ceOs:

1) mpoBepKy W OLIEHHBAHUWE NPEAMETHBIMH KOMHCCHUSIMH Pa3BEPHYTHIX
OTBETOB (B TOM uHcie ycTHBIX) Ha 3anaHusg KM B COOTBETCTBHH C KPUTEPHIMHU
OLICHWBAHUS MO COOTBETCTBYIOIIEMY Y4eOHOMY INpeaMeTy, pa3paboTka KOTOPBIX
opranmsyercst PocoGpuamzopom’. <...>

[To pe3ynbraTtaM mepBoil 1 BTOPOM MPOBEPOK IKCHEPTH HE3ABUCUMO JPYT OT
JIpyTa BBICTABIISIOT EPBUYHBIE OAJUTBI 32 KaXKABI Pa3BEPHYTHIN OTBET HA 3aJaHHUS
KUM. <...>

B ciyyae CyIIeCTBEHHOrO PpAacxXoXKAEHHs B _IEPBUYHBIX Oaiiax,
BBICTAaBJIICHHBIX ~ JBYMS  OKCIEpPTaMH, Ha3HavyaeTcs  TPeThs  IIpOBEpKa.
CyIIecTBeHHOE PAcXOXKIECHHE B IEPBHYHBIX Oa/ulax ONpenesicH0 B KPUTEPHSIX
OLICHWBAHUS 0 COOTBETCTBYIOIEMY YYeOHOMY IpEIMETy, pa3paboTka KOTOPBIX
opranusyetcst PocoOpHaa3opom.

Tpetuil sKcHepT Ha3HAdaeTcs IO ~COIIACOBAHUIO C IIpeAceAaTeNeM
IPEeIMETHOH KOMUCCHM W3 4HCIa O3KCIEpTOB, paHee HE IMPOBEPSBLIMX
9K3aMEHAIMOHHYI0 paloTy.

TpeTbeMy 3KcIepTy MPeaoCTaBisieTcss HHPOPMAIH O MEPBUYHBIX Oaax,
BBICTABJICHHBIX AKCIICPTaMH, PaHEe IIPOBEPSABIIIMHI SK3aMEHAHOHHYIO paboTy».

CylIeCTBEHHBIM CUUTAETCS CIEAYIONIEE PACXOXKICHHE.

1. Pacxoxnenue B Oamnax,. BBICTAaBIEHHBIX JBYMS OKCIEpTaMH 3a
BBIMONTHEHUE J000ro U3 3amanuii 20-25, cocraBmser 2 Gamna. B atom ciydae
TpeTuil S3KcHepT IpoBepseT OTBEThl Ha 3a/JaHMsl, KOTOPbIE BBI3BAIU CTOJIb
CYILIECTBEHHOE PACXOXKACHUE.

2. PacxoxneHne MexXIy CyMMaMH 0ajulOB, BBICTAaBICHHBIX JABYMSI
SKCTIEpPTaMH 3a BBIMONHEHWE 3amaHmii 20-25, coctaBmser 4 wiam Ooxnee Oamna.
B sToMm citydae TpeTuii skcrepT npoBepseT OTBETHI Ha Bce 3a1anus 20-25.

3. PacxoxxaeHue B pe3yibTaTax OLEHHMBAaHHS IBYMs JKCIIEPTaMH OTBETa Ha
0/HO M3 3aiaHuit 20-25 3axioyaercs B TOM, YTO OJUH JKCHEPT yKaszald Ha
OTCYTCTBHE OTBETa Ha 33/JlaHME B IK3aMEHAI[MOHHOH paboTe, a Ipyroil SKCIepT
BBICTaBHJI 3@ BBIIIOJIHEHHE 9TOT0 3a/laHus HeHyJieBoi Oal. B aTom ciydae Tpetuit
9KCTEPT HPOBEPSET TOJIBKO OTBETHI HA 3aJaHuUsl, KOTOPbIE ObLIM OLIEHEHBI CO CTOJb
CYLIECTBEHHBIM PACXOKACHUEM.

4. Cutyanuu, Ipud KOTOPBIX OAMH 3KCIEPT yKa3al Ha OTCYTCTBUE OTBETa
B DK3aMEHAIIMOHHOW paboTe, a BTOPOH SKCIEpT BBICTaBUJI HYJEBOH Oamn 3a
BBIMOJTHEHUE OJTOTO 3aJaHus, HE SBISIOTCS CHTYallsIMA CYIIECTBEHHOTO
PacXOoXI€HHs B OLCHUBAHHU.

" Yacrs 14 craren 59 ®DenepanbHOro 3akona ot 29 gexabdps 2012 r. Ne 273-@3 «O6 obpasoanuu B Poccuiickoit
Deneparyn».
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