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OcHoBHoI rocynapcrBennblii 3x3amen no MATEMATHUKE

IlosicHeHHsI K A€MOHCTPALMOHHOMY BaAPHAHTY
KOHTPOJILHBIX H3MEPHUTeIbHbIX MATEPHAJIOB
OCHOBHOI'0 IOCyIapCTBEHHOr0 3Kk3amMeHa 2026 rona
no MATEMATHUKE

[Ipr o3HaKOMIIEHHMHM C JEMOHCTPAlMOHHBIM BapuaHToM 2026 1. ciemxyer
UMeTh B BHIYy, YTO 3aJaHus, BKIIOYEHHBIE B JEMOHCTPALMOHHBIMA BapHaHT,
HE OTPaXKalOT BCEX D3JIEMEHTOB COAEPXKAHHSA, KOTOpBIE OYIyT IpOBEPATHCS
¢ nomompio BapuaHtoB KMM B 2026 1. IlonHbelif mnepedeHb 3JIEMEHTOB
COJICpIKaHUsl, KOTOPhIE MOTYT KOHTPOJIMPOBAThCS Ha dk3ameHe 2026 r., npuBenéH
B KOIU(HKATOPE DIEMEHTOB COACPKaHMS M TpeOOBaHUI K YPOBHIO MOITOTOBKH
o0ydJaromuxcs JUI TPOBEICHHS OCHOBHOTO TOCYNapCTBEHHOTO 3K3aMeHa
0 MaTeMaTHKe, pa3MEIIEHHOM Ha caifre: www.fipi.ru.

B neMOHCTPAaMOHHOM BapHAHTe MpPeICTABIECHbI KOHKPETHbIe HNPUMeEpPbI
3aJaHMii, He HCYePNBIBAIOIIME BCEr0  MHOrood0pa3us  BO3MOKHBIX
(hopMyJIMPOBOK 3aJaHMIl HA KaXKI0# NO3MUMH BAPHAHTA 3K3aMeHALMOHHOM
padoThI.

Bce 3amaHusi, mucmosb3yeMble. JUISL . COCTABJCHHMSl JK3aMeHALHMOHHBIX
BAPUAHTOB, pa3MellleHb]l B OTKPBLITOM Oanke 3aganuii OI'D Ha caiire fipi.ru.

JIeMOHCTpAllMOHHbIM BapHaHT NpeAHa3HaueH MAiIs TOro, YTOObl JaTh
BO3MOKHOCTh JIFOOOMY YYaCTHHKY 5K3aM€Ha W IIUPOKOH OOLIECTBEHHOCTH
COCTaBHUTH TMPEICTABICHUE O CTPYKType Oyayliedl SK3aMeHaIlMOHHON paloTHl,
KoI4yecTBe M (hopMe 3aaHuM, a Takke 00 UX yPOBHE CI0XHOCTH.

[IpuBenénnbie KPUTEPUU OLICHUBAHUS BHITIOJTHEHUS 33/IJaHUN C pa3BEPHYTHIM
OTBETOM, BKIIOUEHHBIE B JTOT BApPHAHT, MO3BOJIAT COCTaBHUTH IPEICTABICHUE
0 TpeOOBaHMSX K MOJHOTE M MPAaBUIILHOCTH 3aIllFCH Pa3BEPHYTOTO OTBETA.

OTu cBeleHUs JAlOT OyaylIMM YYacTHMKAaM JK3aMEHa BO3MOXKHOCTD
BbIpabOTaTh CTPATErHIO MOJATOTOBKH K CAa4e IK3aMEHA 110 MaTeMaTHKe.
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CIHHPABOYHBIE MATEPHAJIBI 1O MATEMATUKE
AJITEBPA
e dDopmyIia KOpHEH KBaJPaTHOTO YPaBHEHUS:
—b+
x=bg—\/5,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
€CJIM KBaJpaTHbIM TPCXWICH ax + bx + ¢ umeer CAUHCTBCHHBIN KOPEHb X,
TO

ax2+bx+c=a(x—x0)2.

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

¢ @opmyna 71 -To wieHa apudmeTnyecKkoit mporpeccuu (a, ), IEpBBIA wieH
KOTOpPOH paBeH d| U pa3sHOCTb paBHA d :

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

e QopMmyia 7-ro 4ieHa reOMETPUIECKON Iporpeccuu b, , IepBblii YWIeH KOTOPOi

o=

paBeH by, a 3HAaMEHATENb PaBeH ¢

by=biq""
e dopmyna CyMMBI IEPBBIX 7 YIEHOB F€OMETPUUYECKOM IPOrPECCHHU:
la" -1)h

S =
qg—1

n

o DOpMyJIbI COKPALIEHHOTO YMHOKCHHSL:
(a+b)’=a’+2ab+b’;
(a—b)>=a’—2ab+b";
a’—b>=(a-b)(a+b).
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e (CpoiicTBa apI/I(l)MeTI/I‘-IeCKOI‘O KBaApaTHOT'O KOPH:I:

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

e CaotictBa crenenu ipu a >0, b >0

MATEMATHKA, 9 xnacc.

4/21

—n 1.
a :_n’
a
n m n+m
a -a =a ;
an n—m
=qa ;
am
(an)mzanm;
(ab)'=a"-b";
55
b b"'
Ta6sM11a KBaZIPaTOB IBY3HAYHBIX UK CEJ
Eannnnni
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 BBIYKIIOTO 71 -yroJbHuKa paBaa 180°(n—2).

Cpez[Hsm JIMHUS TPCYTOJIbHUKA U TpallCunu

B MN — cp. nuH. B C BC|| 4D
MN || AC % MN — cp. nuH.
M N MN=ATC M N MN”’EDC b
% MmN =2c+4D
2
A C A D

OnucaHHas U BIIMCAHHAS OKPYXXHOCTHU IMMPABUIIBHOT'O TPEYTrOJIbHUKA

R=a 3 r:a\/g
3 6
a
S_az\/g hza\/E
T4 2

Juis tpeyrompHuka ABC co cropoHamu AB=c,
AC=b, BC=a:
S .b =—S_=2R,
sin4 sinB sinC
rae R — paauyc ONUCAHHOU OKPYKHOCTH.

o
Sy
[So]
Q

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

c?=a’+b*-2abcosC.

Juna oxkpyxsoctu C =2nr

IInomans kpyra S = '’

(&
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ITnowaou guzyp
INapannenorpamm TpeyronabHuk
1
b — S=—ah
h, S= aha. b 59
Y S =absiny AY H S:labsiny
a a 2
Tpanenust Pom06
b

A‘ d,, d, — nuaronanu

h g_at b A )

2 ‘V S =2did,

[IpsAMOYTOJIBHBINA TPEYTOJIBHUK

. a
sino=—

c
C a b
coso =—
c

tga=2

b ) b

Teopema [Mudaropa: a ipi=c?

-2 2
OcHoBHOE TPUTOHOMETPHUYCCKOC TOXKIACCTBO: SIn 0L+ COS O = 1

Hexoroprle 3Ha4eHUs] TPUTOHOMETPHUYECKUX (PyHKIIMI

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
tgol 0 g 1 J3 0 — 0
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JdeMoHCTpalIMOHHBI BAPHAHT
KOHTPOJIBHBIX H3MEPUTETbHBIX MATEPHATIOB
OCHOBHOT0 rocy1apcTBeHHOr0 3k3amMeHa 2026 roga
no MATEMATHUKE

HNHcTpykums no BHINOJIHEHUIO padoThl

DKk3aMeHalnnoHHasi pabdoTa COCTOMT M3 ABYX 4acTel, BKIIOYAIONIHX B ceOs
25 3amanuii. Yacte 1 comepxutr 19 3amaHuii, 4acTh 2 COJEPXKHUT 6 3agaHuil
C pa3BEPHYTHIM OTBETOM.

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

OtBetsl K 3afanusaM 7 u 13 3anummre B O01ank oTBeToB Ne 1 B Buze oxHoH
IUQpBI, KOTOpPas COOTBETCTBYET HOMEPY IPABHIBLHOTO OTBETA.

Jns  oCTanbHBIX 3aJaHWid 4YacTH | OTBETOM SBIISIETCS YHCIO WJIH
MoCiIeI0BaTeIbHOCTE 1Mdp. OTBET 3amMIINTE B TOJE OTBETA B TEKCTEe PabOTHI,
a 3areM nepeHecute B OmaHk orBeToB Ne 1. Ecim mosy4uiach OOBIKHOBEHHAs
ZIpoOb, OTBET 3AIUIINTE B BUJE ACCATHIHOM.

Pemrenust 3amaHuii Wactd 2 W OTBETHl K HUM 3allUIIUTEe Ha OJaHKe
orBeToB Ne 2. 3ajaHusi MOXKHO BBIIOJNHATH B JIOOOM mopsiake. TeKkcT 3amaHust
MePENHCHIBATh HE HAJI0, HEOOXOIUMO TOJIBKO yKa3aTh €r0 HOMEpP.

Bce OyaHKM 3amoiHSIOTCS SPKUMHU 4YEPHBIMH 4YepHWIaMH. Jlomyckaercs
HCIOJIb30BaHKE TE€JIEBON WIN KaTWIISIPHON PYUKH.

CHauana BbINONHsMTE 3ananus yacTu 1. HauaTh coBeTyeMm ¢ Tex 3alaHMH,
KOTOpBIEe BBI3HIBAIOT Y Bac MeHbIe 3aTpyAHEHHI, 3aT€M MEPEXOIUTe K IPYyTUM
3amaHusaM. J{J1si SKOHOMUHM BpPEMEHH TPOIyCKaiTe 3ajaHue, KOTOpoe He ynaércs
BBIMOJTHUTE Cpa3y, U MepeXxoauTe K cieayromemy. Eciu y Bac octanercs Bpewms,
BbI cMOXxeTe BEpHYTHCS K IPOMYIIEHHBIM 3aJaHUSM.

Ilpu BommomHeHnn dvacTw 1 Bce  HEOOXOAWMBIE — BBIYHCIICHUS,
npeoOpa3oBaHusl BBIMOJIHANWTE B YCPHOBUKE. 3amMcH B YEPHOBHKE, a TaKiKe
B Te€KCTe KOHTPOJbHBIX H3MEPUTEIbHBIX MATEPHAJIOB He YYMTHIBAIOTCH MPH
OlleHUBAHUM PadOTHI.

Ecmu 3agaHue COAEpPKUT PUCYHOK, TO Ha HEM HEMOCPEACTBEHHO B TEKCTE
pabOTBl MOXXHO BBINOJHATH HEoOXoauMmble Bam moctpoeHumsi. PexomeHmyem
BHUMATEJIHO YUTATh YCJIOBHE U IPOBOIUTH MPOBEPKY MOTYUYSHHOTO OTBETA.

IIpu BemmonHeHHH paboOTHl BB MOXKeTe BOCHONB30BATHCS CHPABOYHBIMH
MaTepuanaMu, BIJaHHBIME BMecTe ¢ BapuanToM KM, u nuHenKoi.

Bannel, nmomydyeHHsle Bamu 3a BBIOJHEHHBIE 3aJaHUsl, CYMMHPYIOTCS.
[TocrapaiiTech BBINOJHUTH KaK MOXKHO OOJIbIle 3aJaHUi ¥ HaOpaTh HauOoJbllee
KOJIMYECTBO OAIJIOB.

TTocne 3aBepiieHusi pabOTHI 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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Yacrtp 1

Omeemamu K 3aoanusm I1-19 aenaromca wucno uiu NoOcied08ameIbHOCHLb
uugp, xkomopwte cnedyem zanucamv ¢ BIAHK OTBETOB Ne 1 cnpasa om
HOMepa coomeemcmeylouiezo 3a0anusn, Hauunasa ¢ nepeoii knemouku. Ecnu
OMmeEemom AGNAEMCA NOCAe006AMENbHOCHb UuPp, mo 3anuwiume eé 0e3
npooenos u_0py2ux_OONOJIHUMENAbHbIX cuMmeo06. Kaxcovlit cumeon nuwiume
6 O0mMOenvHOU Klemouke 6 COOMEEeMCHMEUU C HPUBCOCHHLIMU 8 O1aHKe
obopazyamu.

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

-/

WANSSY

Puc. 1 Puc. 2

ABTOMOOHMIIBHOE KOJIECO MPEACTaBIseT co0OW METaJUIMYeCKUH IUCK
C YCTaHOBJICHHOM Ha HEro pe3uHOBOM IIMHOM. [luamMeTp naucka coBHafaer
C IMaMeTpOM BHYTPEHHEr0 OTBEPCTHS B LLIMHE.

Jns  MapkupoBKM aBTOMOOWJIBHBIX IIMH NPUMEHSETCS eIuHas
cucrema obo3nadenuii. Hammpumep, 195/65 R15 (puc. 1). IlepBoe uncno o3nagaer
UIMpUHY WHHBL B B Muiutumetpax (pasmep B Ha pucyHke 2). Bropoe yncno —
BbICOTa OOKOBHMHBI HNIMHBI H B NpPOLEHTaxX OT IIMPHUHBI MIMHBL. Hampumep, mmHa
¢ mapkupoBkoit 195/65 R15 umeer mmpuny B =195 MM u BbICOTY OOKOBUHBI
H =195-0,65=126,75 (MMm).

BykBa R o3Hagaer, 4TO MMHA MMEET pagualbHYI0 KOHCTPYKIIHIO, TO
€CTh HUTH Kapkaca B OOKOBHHE IIMHBI PACIIOJIOKEHBI BJIOJb PaIHyCcOB KoJjeca.
Taxue IuHBI IPUMEHSIOTCS Ha BCEX JIETKOBBIX aBTOMOOUIISIX.

3a OykBoii R cnenyer nmamerp mucka d B aroiiMax (B OZHOM OroiiMe
25,4 mm). Takum oOpa3om, oOmmii amamerp koimeca D MOXHO HaWTH, 3Has
JIUAMETP JIUCKA U BBICOTY OOKOBHHBI.

3aBoi NPOU3BOAUT JIETKOBBIE ABTOMOOWMJIM  ONPENEeNEHHOW MOZAEH
U yCTaHABJIMBACT Ha HUX Konéca ¢ mmHaMu 175/70 R12.
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3aBoji JIOMYCKaeT YCTaHOBKY INWH C JPYyrHMHA MapKupoBKamu. B Tabnwmie E Ha ckombko TIPOICHTOB YBEIMUYHUTCS MPOOEr aBTOMOOWIS TPU OIHOM 000pOTE
MMOKa3aHbl Pa3peHIEHHBIC Pa3MephI IIHH. KoJIeca, eclid 3aMEHHUTh KOJIEca, YCTAHOBJICHHBIC Ha 3aBOjIe, KOJIECAaMH C IIMHAMHU
175/65 R13? Pe3yabTaT OKpyTJIUTE OO AECATHIX.

Juamerp nucka (J1oiHMbl) )
[[Tupuna =B (MM) D 3 14 OtBert:
175 175/70 175/65 —
185 — 185/60 —
. 1
H _.
195 — 195/60 _ E afiInTe 3HAUYCHHUE BBIPAKCHUS T
30 42
[unb1 KaKoi HanOOJBIIEH IMPHUHBI MOXKHO YCTAHABIMBATH HA aBTOMOOMIIb, €CITH
JaMeTp Aucka paseH 13 mroiimam? OTBeT faiiTe B MUJUIUMETPAX. Orgert:
Orger:
511,13, 14 N . .
OnHO U3 Yncen 30 g g g OTMEHCHO Ha YHCIOBOH NPAMOI TOUKOH A.
CKOJNBKO MHJUTUMETPOB COCTaBISIET BBICOTA OOKOBHHBI IIMHBI, HMMEIOMIEH A .

0 — e+
MapkupoBky 165/65 R14? 0 0,1 02 03 04 05 06 07 08 09 1

OTBeT:

Kakoe 310 uncio?

D 3 2) 3 4

._.
-
—
w
\o|_,’:

Haiimute muameTp Koileca aBTOMOOWIISI, BBIXOZSIIEro ¢ 3aBoja. OTBeT maiite

B MIJUIUMETpPaX.
OTBeT: D
OrtBeT:

o 1 1
Haiinure 3HaueHue BBIPAXKEHUS] ———+ ———.
A

E Ha ckoibpko MHWIIHMETpPOB pamuyc koieca ¢ mmHOoW 185/60 R13 meHbue, uem

panuyc kojeca ¢ muHOu 175/65 R13? OTser:

OTBeT:

IZ' Pemute ypaBHeHue

2
2x =3x+1=0.
Ecnu ypaBHeHne wumeeT OoJjiee OAHOTO KOpHS, B OTBET 3alMIINTE MEHBIIUN
13 KOpHEH.
OrtBeT:
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CHUMMeTpHUYHBII HTpajbHBIN KyOmk OpocaroT aBa pasa. Haiimure BeposTHOCTBH
COOBITHS «CYMMA BLINABUIUX OYKOE PABHA 3, 4 unu 5».

OTBeT:

YcTaHOBHTE COOTBETCTBHE MEXIy (QYHKIUSAMHU U UX rpadukamu.
OVYHKINN

A) y=207+16x429  B) y=3x+6 B) y=-2
PAGUKH
Doy 2) / 3) y
‘o /
ymEy
\mmamk = 1 :
0 X 0 L X 0 X

B tabnume nox kaxxmoi OyKBOH YKa)KUTE COOTBETCTBYIOIIMA HOMED.

A|b|B

OTBeT:

o M
Kunernueckas OHEPrusd TCjIa MacCoOW m KI, JBUTAIOUIETOCSA CO CKOPOCTBIO V —
C

BBIYHCIISETCS MO (hopMyIIe
mv’
2
n m3mepsiercs B roymsax ([x). M3BectHo, uTo aBTOMOOMIB Maccoit 1200 kr
oOnamaer kKuHeTHUeckoi 3Heprueit 240 Teicay proyneit. Haiimure ckopocTs 3TOrO
aBTOMOOWIISI B METPaX B CEKYHILY.

E=

OrtBeT:
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VYkauTe HepaBeHCTBO, PELICHHE KOTOPOro N300paKeHO Ha PUCYHKE.

[
-

0 7

) x’=7x<0  2) x'=49>0  3) x'=7x>0  4) x'—49<0

OTBeT: D

ITpu npoBeneHUH OMbITa BELIECTBO PABHOMEPHO OXJIaXJIalH B TeueHHe 10 MUHYT.
Ilpm sTOM KaxkIaylo MHHYTYy TeMIeparypa BemecTBa yMmeHbmanack Ha 9°C.

Haiizure Temnepatypy BemiectBa B rpaaycax Llenbcus yepe3 6 MHHYT mociie
HayaJa MPOBEICHUS OIIBITa, €CJIM €Tr0 HadalbHas TeMIiepaTypa coctapisuia —6°C .

OTBeT:

. 3
B Ttpeyrompanke ABC yrom C pasen 90°, smB=7, B
AB =21. Haiimute AC .
Orser:
A C
KacarenbHbie B Toukax 4 M B K OKpPYXHOCTH A

C IEHTpOM B Touke O TepeceKaroTcs MO YoM 72°.
Haiigure yron ABO . OtBer naiite B rpagycax.

OTBeT:

Juaronans paBHOOEIpPEHHOW Tpamenuu oOpa3dyeT c ee
ocHoBaHUEM yroa 45°. Hailiaure AaMHYy BBICOTHI TpaneLyH,
€CJIM €€ OCHOBAHUS PaBHBI 2 1 5.

OrtBeT:
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Ha xmetuaroii Oymare wu3o0pakeHBI JBa Kpyra. Bo CKoNbkO pa3 TuIoniaah
0oJbIIero Kpyra OoJIbIIIe IO Id MEHbIIET0?

OrtBerT:

Kakwue u3 [R1(14%10)11170.4 yTBep)K,I[eHI/Iﬁ SIBJISIIOTCS. ICTUHHBIMM BBICKa3bIBAHUAMU?

1) Yepes Touky, HE JIeKANIyI0 Ha TAaHHOW NPSMOH, MOXXHO IPOBECTH IPIMYIO,
NapaJuIEIbHYIO 3TOH MPSAMOMN.

2) Ecnu nuaroHany napajuiesorpaMMa paBHBI, TO 3TOT IapajienorpaMM sBIsieTcs
pomMbGom.

3) PaccrostHME OT TOYKHM, Jexamieil Ha OKPY)XHOCTH, O IEHTpa OKPYKHOCTH
PaBHO pajuycy.

B otBere 3amummre HOMCpa BI)I6paHHI)IX yTBCp)K,Z[eHI/Iﬁ 6e3 Hp06en03, 3alIAThIX
" ApYyIruX OJOIMMOJIHUTEIBbHBIX CUMBOJIOB.

OTBeT:

He 3aoyobme nepenecmu ece omeemvt ¢ b/JIAHK OTBETOB M1
6 coomeemcmeuu ¢ UHCMPYKYueil no 6bINOJIHEHUIO padonbL.

Ilposepvme, umodvl Kadxcovlii omeem Obl1 3aNUCAH 6 CMPOKE C HOMEPOM
COOMEEMCMEyIoue20 3a0anus.
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Yacrtp 2

Ilpu evinonnenuu 3adanuii 20-25 ucnonwvzyiime b/JIAHK OTBETOB M 2.
Crauana yKax@cume HOMep 3A0aHUA, 4 3ameM 3ARUUWIUME €20 pPeuleHue
u omeem. [luwiume uémxo u pazbopuueo.

(x=6)(y=7)=0,
Pemure cucremy ypaBHeHUH y_—4 _
x+y—10 B

Nmerores nBa cocyaa, copepxamue 10 kr 1 16 Kr pacTBOpa KUCJIOThI Pa3IMUHON
KOHUeHTpauuu. Eciy X ciIuTh BMeCTe, TO IOJYYMTCSl PacTBOP, COACpKaIlnit
55 % kucnotel. Ecnu ke clIuTh paBHbIE MAacchl 3THX PAacTBOPOB, TO MOTYy4EHHBIH
pactBop Oyner cogepxkatrb 61 % kucmorsl. CKONBKO MPOIEHTOB KHCIIOTHI
COJEPKUTCSI B IEPBOM pacTBope?

IMoctpoiite rpaduk GpyHKIHH

( X+ 3x) |x|

B TR B

Omnpenenure, Ipy KaKUX 3HAYCHUSX 7/ TpsMas y=m HE UMeeT ¢ rpadukom
HU OHOU 00IIEH TOUKH.

Otpesku AB n DC nexar Ha mapauleNbHbIX NpsAMBIX, a otpesku AC u BD
nepecekatorcs B Touke M . Haitnute MC, ecmu AB =14, DC =42, AC=52.

Ha cpenneit muamn Tpamenuun ABCD c ocHoBammsmMu AD u BC BwIOpamn
IIPOM3BOJIBHYIO TOUKY E. Jlokaxure, 4To cyMMa IUIoaaei TpeyroisHukoB BEC
u AED paBHa NOJOBHMHE IJIOLIAAN TPANELUU.

B mnapamnenorpamme ABCD mnpoBenena auaroHanb AC. Touka O sBusercs
LEHTPOM OKPY>KHOCTH, BIIUCAHHOI B TpeyronbHUK ABC . PacctosHus ot Touku O
1o Touku A u npsamMbix AD u AC cooTBeTCTBEHHO paBHHI 5, 4 u 3. Haligure
wionia e napaenorpamma ABCD .

IIposepome, umoovl Kajxycovlii omeem ObL1 3ANUCAH PAOOM C HOMEPOM
COOMEEemcmeyIou|e20 3a0aHUL.
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CucremMa OleHUBAHUSA IK3aMEHAIIMOHHOI PadoThHI M0 MaTeMaTHKe
Yacrts 1

3a npaBWIBHBIN OTBET Ha KaXka0¢e U3 3ananuil 1-19 craBurcs 1 Gat.

Homep 3ananns | IlpaBuibHbIi 0TBET
1 195
2 107,25
3 549,8
4 2,75
5 1,4
6 17,5
7 1
8 4
9 0,5
10 0,25
11 132
12 20
13 3
14 —-60
15 9
16 36
17 3,5
18 2
19 13 <pnm> 31
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KpuTepnn OLlCHMBAHMSI BLINOJIHEHUS 3aIaHUil ¢ pa3BépHyT]>lM OTBETOM

Yacrtb 2

(x=6)(y=7)=0,

Pemute cucreMy ypaBHEHUI y—4 3
x+y—-10 7

Pemenue.

W3 nepBoro ypaBHeHHs ody4aeM x =6 unu y=7.

y—

4 2
IIpu x =6 BTOpOE ypaBHEHUE IPUHUMAET BUT 1= 3. Pemenuit Her.

- 3 _ -
IIpu y =7 BTOpOE ypaBHEHUE IPUHUMAET BU], T3 3, oTKyga x=4.

Otser: (4;7).

Conep:kanne KpuTepus Bamibl
OO0CHOBaHHO TIOJTy9€H BEPHBII OTBET 2
Pemenne noBeneHo 10 KOHIA, HO JOMYIICHBI BEIYNCIHTEIBHEIC OIIHOKH, 1
C MX y4ETOM JaibHEHIINe ATy BEIMOIHEHBI BEPHO
Pemenne He COOTBETCTBYET HH OJHOMY U3 KPUTEPHEB, MEPEUHCIECHHBIX 0
BBIIIIE
Maxcumanvuoiii 6ann 2

Nmerores nBa cocyaa, copepxamue 10 kr 1 16 Kr pacTBOpa KUCJIOThI Pa3IMUHON
KOHIIeHTpanuH. Ecmu ux ciauTh BMecTe, TO MONYYMTCS PAcTBOP, COJEpIKaIlHi
55 % kucnotsl. Ecay ke CIUTh paBHBIE MAcChl 3THX PacTBOPOB, TO IOJIYyYEHHBIH
pactBop Oyner comepkatrb 61 % KucinoTel. CKONBKO MPOIEHTOB KHCIOTHI
COJIEPXKUTCS B IEPBOM pacTBope?

Pemenne.
ITycTh KOHLIEHTpALKs KMCIIOTEI B IIEPBOM COCYJIE PaBHa ¢, %, @ BO BTOPOM — ¢, %.

[Tonyyaem cuctemy ypaBHEHUI:

10c, +16¢c,
g =% {1()(:1 +16¢, =1430,
ate g lare=12,
2
otkyna ¢, =87, ¢, =35.

Ortser: 87.
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Coaepxxanne Kputepus banasr

Xop pelieHus 3a1a4 BEpHbIH, IOJIy4€H BEPHBII OTBET 2
BepHo cocTaBneHa MateMaTHUecKas MOJeNb 3aJauu (B adredpandeckoi 1
Wi WHOH QopMe), OTHAKO pEeIIeHHe [0 KOHIIA HE JOBEICHO WIIH
COJICPIKUT OLIMOKU
NI
Pemenue B 1ienom BepHOE, HO COAEPIKUT HECYIIECTBEHHBIE HEIOCTATKU
WJIU BBIYKCIUTENBHBIE OIINOKH
Pemenne He cOOTBETCTBYET HH OJIHOMY M3 KPUTEPHEB, NEPEUHCICHHBIX 0
BBIIIIE

Maxcumanvrviil 6aun 2

Ioctpoiite rpaduk QyHKIHH
B (x2+3x)~|x|
T x+3
Onpenenure, Mpu KakKUX 3HAYCHHUSIX m TpsMas y=m HE UMeeT C rpadukom
HHU OJTHOM 00IIeH TOYKH.

Pemenmne.

(x2+3x)~|x| )

IIpeoOpasyem  BblpaxeHwe:  ——————— =Xx|x|

P YCIIOBHUM, UTO X # — 3.

[Moctpoum rpaduk GyHKIHH P =-— x? mpu x<-3

u —3<x<0 urpapux GpyHKIUN y=x2 npu x=0.
Ipsmast y=m He uMeeT ¢ TrpadUKOM HH OJHOM /

oOmre#t Touku mpu m=—9.

OtBer: m=-9.

/
/
/

J
Coaeprxanue Kpurepus Bbaabl

I'padpuk mocTpoeH BepHO, BEPHO HAWACHBI HMCKOMBIC 3HAYCHUS 2
napaMerpa
I'paduk mocTpoeH BepHO, HO MCKOMBIC 3HAuU€HHS Mapamerpa HalJIeHbI 1
HEBEPHO WJIM HE HallIeHbl
Pemienne He COOTBETCTBYET HU OJIHOMY U3 KPHUTEPHEB, IMEPEUNCIICHHBIX 0
BBIIIIE

Maxcumanvrvii 6ain 2
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Otpesku AB n DC nexar Ha napauleNbHbIX NpsAMBIX, a otpesku AC u BD
nepecekatorcs B touke M . Haiinute MC, eciu AB =14, DC =42, AC=52.

Pemenue.

D C

Yrmet DCM  u BAM paBHBI Kak HakpecT JieXallue IpH HapalIebHBIX
npsambeix AB u CD wu cekymieir AC (cm. puc.), yrael DMC u BMA paBHb
KaKk BEpPTHUKAJIbHBIE, CIICNOBATENbHO, TpeyroabHukn DMC u BMA momo6HBI
IO IBYM yTJIaM. 3HA4HT,

AM _AB 14 1

MC CD 42 3°
CrienoBaTebHO,

AC:AM+MC:%MC+MC:%MC,
otkyna MC = % =39,
Orser: 39.
Conep:xanue KpuTepus Banast
Xop pelieHUs: BEpHBIN, BCE €ro IIard BBIIOJHEHbI PAaBUIIBHO, [IOJIyUYeH 2
BEpHBII OTBET
Pemenue B 1eioM BepHOE, HO COJEPKUT HECYIIECTBEHHBIE HEIOCTATKU 1
WM BBIYUCIUTENbHbBIE OIINOKU
PerieHrie He COOTBETCTBYET HU OJHOMY M3 KPHUTEPUEB, NMEPEUUCICHHBIX 0
BBIIIIE
Maxkcumanvhuiii 6ann 2
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Ha cpenneit muauu tpaneuun ABCD c ocHoBanusimu AD w BC BbeiOpanu
MPOU3BOJIBHYIO TOUKY E . JIOKaXHUTE, YTO CyMMa TUIOIAAeH TpeyroidbHUKoB BEC
n AED paBHa MOJOBUHE TUTOMIAY TPATICIIHH.

Jloka3aTesbCTBO.
IIpoBeném depes TouKy E BhIcOTY H|H, Tpamemum. BH, C
IIo Teopeme @aneca cpenHsas JUHUS Pa3ieNIuT E
BBICOTY IOTIOJIAM.
Ilycre EH,=EH,=h. Torma cymma mromanei ul
TpeyroabHukoB BEC u AED paBHa 4 D
BC AD BC+ 4D
h-—+h-—=h-———.
2 2 2
BC+ AD
[Ipu 3TOM TUIOWIAAB Tpamenuu paBHa 24 s YTO KaK pa3 BABOE OOJbIle
HalJIEHHON CYMMBI IUIOIIAIEH TPEYTOJIbHUKOB.
Coaepxxanne Kputepus Baausbt
JlokazaTensCTBO BEpHOE, BCE IIard 000CHOBaHbI 2
JlokazaTensCTBO B LIEIOM BEPHOE, HO COAEPIKUT HECYIIECTBEHHBIE 1
HEIOCTaTKU
Pemienuie He COOTBETCTBYET HH OJHOMY U3 KPUTEPHEB, IEPEUHCICHHBIX 0
BBIIIIC
Maxkcumanvhuiii 6ann 2
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B mapamnenorpamme ABCD mposenena guaroHanb AC. Touka O sBusercs
LEHTPOM OKPY>KHOCTH, BOMCaHHOI B TpeyroiabHuk ABC . PacctostHus ot Touku O
1o Touku A u npsmMbix AD u AC cooTBeTcTBEHHO paBHHI 5, 4 u 3. Hailinure
ionia e napaienorpamma ABCD .

Pewmenne.
B L C
M
o
K
O
A H D

ITycTs OKpYyXKHOCTB, BIIHICAHHAs B TPeyroinsHUK ABC , Kacaetcs ctopoH AB, BC
n AC B toukax M, L m K cooTBeTCTBEHHO (cM. puc.), [ — mpoekuus

toukn O Ha npsamyto AD (touka H Moxer Jiexarb MO0 Ha cropoHe AD , mu6o
Ha e€ mponomkenun). Torma OL=0K =3, touku O, L u H nexar Ha ogHOU
npamoi, HL — Beicota napamenorpamma ABCD, HL=0OL+OH =3+4=7.
W3 npsmoyronsHoro tpeyronsHuka AOK HaxoauM, 4To

AK =N 0A* ~OK* =4.
IIycte p mw S — momynepuMeTp U IwIomans TpeyroinsHuka ABC, r=3 —

panuyc OKpy»KHOCTH, BrikicaHHO# B Hero. O6o3naunm BC = x . Torna
p=AK+CL+BM =AK+CL+BL=AK +BC=4+x,

S=%BC-HL=%x~7=3,5x, S=p-r=3(4+x).

U3 ypasrenus 3,5x =3(4+x) HaxomuM, uro BC = x =24. CiieqoBaTensHo,
S igep =28 =2pr=168.

Otser: 168.
CoaeprxaHnue KpuTepust Baibl

Xop penieHus: BEpHbIN, IOJy4YeH BEPHBIN OTBET 2
Pemiennie B 1eloM BEpHOE, HO COAEPIKUT HECYIIECTBEHHBbIE HEJOCTATKU 1
WM BBIYUCIUTENbHBIE OIINOKU
Pemienrie He COOTBETCTBYET HU OZHOMY M3 KPHUTEPUEB, NMEPEUHCICHHBIX 0
BBIIIIE

Maxcumanvrwiil 6an 2

© 2026 ®enepanbHas ciyx0a o Haa30py B chepe 00pa3oBaHuUs i HAYKU




JlemoncTpanonHslii Bapuant OI'D 2026 T. MATEMATUKA, 9 xnacc. 21/21

B coorserctBuu ¢ IlopsiikoM HpoBeJeHUS TOCYNapCTBEHHOW HTOrOBOM
aTTecTaluu 1o 00pa30BaTeIbHBIM MPOrpaMMaM OCHOBHOTO 0O0Iero oOpa3oBaHus
(npuka3 Munnpocsemienns Poccun u PocoOpuanzopa ot 04.04.2023 Ne 232/551,
3apeructpuposad MuntocroM Poccun 12.05.2023 Ne 73292)

«72. IIpoBepka 3K3aMEHAIIMOHHBIX paboT BKIIOYAET B ceOs:

1) mpoBepKy W OLIEHHUBaHWE NPEAMETHHIMH KOMHCCHSIMH Pa3BEPHYTHIX
OTBETOB (B TOM uHcie ycTHBIX) Ha 3ananusg KM B COOTBETCTBHH C KPUTEPHIMHU
OLICHWBAHUS MO COOTBETCTBYIONIEMY Y4eOHOMY INpeaMeTy, pa3paboTka KOTOPBIX
opranmsyercst PocoGpuamzopom’. <...>

[To pe3ynbraTtaM mepBoit 1 BTOPOM MPOBEPOK IKCIEPTH HE3AaBUCUMO JPYT OT
JIpyTa BBICTABIISIIOT MEPBUYHBIE OAJUTBI 32 KaXKABI Pa3BEPHYTHIN OTBET Ha 3aJaHUs
KUM. <...>

B ciyyae CyIIeCTBEHHOIO pacxXoXKAEHHs B IEPBUYHBIX Oaiax,
BBICTAaBJIICHHBIX ~ JBYMS  OKCIEPTaMH, Ha3HayaeTcs  TPEThs  IIpOBEpKa.
CyIIecTBeHHOE PAcXOXIECHHE B IEPBHYHBIX Oa/ulax ONpENesicHO B KPUTEPHSIX
OLICHWBAHUS MO COOTBETCTBYIOIIEMY YYeOHOMY IIPEAMETY, pa3paboTka KOTOPBIX
opranusyetcst PocoOpHaa3opom.

Tperuil 5KcHepT Ha3HAdaeTcs IO COIVIACOBAHUIO C IIpeAcefaTeneM
IPEeIMETHOH KOMUCCHMM W3 4HCIa 3KCIEpTOB, paHEe HE INPOBEPSBLIMX
9K3aMEHAIOHHYI0 paloTy.

TpeTbeMy 3KcIepTy MPEeJOCTaBIsieTCs MHPOPMAIH O MEPBUYHBIX Oanax,
BBICTABJICHHBIX AKCIICPTaMH, paHee IIPOBEPSABIIIMHI SK3aMEHAHOHHYI0 paboTy».

CyIeCTBEHHBIM CUUTAETCS CIEAYIONIEE PACXOXKICHHE.

1. Pacxoxnenue B Oamiax, BbBICTABIEHHBIX JBYMS OJKCIEpTaMH 3a
BEINOJTHEHUE Jt000oro u3 3amanuii 20-25, cocraBmser 2 Oamna. B atom ciydae
TpEeTUil S3KcHepT INpOBEpsET OTBETHl Ha 3a/laHMs, KOTOpble BBI3BAIU CTOJIb
CYLIECTBEHHOE PACXOXKICHUE.

2. PacxoxneHne MexXIy CyMMaMH 0ajulOB, BBICTaBICHHBIX ABYMsI
SKCTIEPTaMH 3a BBIMONHEeHHe 3amaHmii 20-25, coctaBmser 4 wiam Goxnee Oamna.
B sTom ciydae TpeTuii skcriepT npoBepseT OTBETHI Ha Bce 3aganus 20-25.

3. PacxoxxaeHue B pe3yibTaTax OLEHHBAaHHS JBYMS dKCIIEpTaMH OTBETa Ha
0oHO W3 3ajaHuit 20-25 3aximoyaercs B TOM, YTO OJUH JKCHEpPT yKaszald Ha
OTCYTCTBHE OTBETa Ha 3a/laHHME B IK3aMEHAI[MOHHOH paboTe, a Ipyroil SKCIepT
BBICTaBHJI 3@ BBIIIOJHEHHE TOT0 3a/laHus HeHyJieBoi Oaml. B aTom ciydae Tpetuit
9KCTIEPT MPOBEPSIET TOJIBKO OTBETHI HA 3aJaHusl, KOTOPbIE ObLIM OLIEHEHBI CO CTOJb
CYLIECTBEHHBIM PACXOKACHUEM.

4. Cutyanuu, Ipu KOTOPBIX OAMH 3KCIEPT yKa3al Ha OTCYTCTBUE OTBETa
B 9K3aMEHAIIMOHHOW paboTe, a BTOPOM S3KCIEPT BBICTaBUJI HYJEBOH Oamn 3a
BBIMOTHEHUE OJTOTO 3aJaHusl, HE SBISIOTCS CHTYallsIMA CYIIECTBEHHOTO
PACXOX/ICHUS B OLCHUBAHUM.

" Yacrs 14 cratbu 59 ®DenepanbHOro 3akona ot 29 gexabdps 2012 r. Ne 273-®3 «O6 obpasoanuu B Poccuiickoit
Denepanyny.
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