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OcHoBHoOI rocynapcrBennblii 3x3amen no MATEMATHUKE

IosicHeHHs1 K AEMOHCTPALMOHHOMY BAPHAHTY
KOHTPOJILHBIX H3MEPUTEJILHBIX MATePHATIOB
OCHOBHOI'0 IOCY/1apCTBEHHOr0 3Kk3amMeHa 2026 rona
no MATEMATHUKE

ITpy O3HAKOMJICHHMHM C JEMOHCTPAIlMOHHBIM BapuantoM 2026 T. cienyer
UMeThb B BHIY, YTO 3aJaHUf, BKIIOUEHHBIE B JEMOHCTPALMOHHBIN BapHaHT,
HE OTPaXKalOT BCEX D3JIEMEHTOB COAEPXKAHHSA, KOTOpbIe OYymyT IpOBepAThCA
¢ nomomplo BapuaHToB KMM B 2026 r. IlonHbeli mnepedeHb 3IEMEHTOB
COJIepKaHUsl, KOTOpble MOTYT KOHTPOJIMPOBAThCs Ha 3k3ameHe 2026 r., mpuBeaéH
B KOAM(HKATOPE IIEMEHTOB COAEpKaHWA M TPeOOBAaHUH K YPOBHIO IOATOTOBKU
o0ydJaromuxcs JUI IIPOBEICHHS OCHOBHOTO TOCYNapCTBEHHOTO 3K3aMEHa
10 MaTeMaTHKe, pa3MEIIEHHOM Ha caifre: www.fipi.ru:

B 1eMoHCTpanOHHOM BapuHaHTe NpPeACTaBJeHbl KOHKPETHbIEC HpPHMepPbl
3ajaHMii, He HCYepNbIBAaKOIMe BCero., MHOroo0pa3susi  BO3MOKHBIX
(opmyupoBoOK 3agaHMII HA KAXKAO0H TO3ZMUHMU BAPHAHTA 3K3aMEHAIMOHHOM
padoThl.

Bce 3apaHusi, wucnoab3yeMble. [JISE.. COCTABJEHHMS JK3aMEHALMOHHBIX
BAPUAHTOB, Pa3MelleHb]l B OTKPbITOM Oanke 3ananuii OI'D Ha caiire fipi.ru.

JIeMOHCTpaIlMOHHBIA BapuUaHT IpEJHA3HA4YCH M TOro, 4YTOOBl JaTh
BO3MOXKHOCTh JIFOOOMY. YYaCTHHMKY OJK3aMEHa M IIHPOKOW OOIIECTBEHHOCTH
COCTaBHUThH MPEICTABICHHE O CTPYKType Oydymiedl SK3aMeHaIlMOHHON paloTHl,
Kon4ecTBe M (hopMe 3aJaHuH, a Takke 00 UX yPOBHE CI0XKHOCTH.

ITpuBeaéHHBIC KPUTEPUH OLICHUBAHUS BHIOJIHEHHUS 3aJaHUI C Pa3BEPHYTHIM
OTBETOM, BKIIOUYEHHBIE B JTOT BApHAHT, MO3BOJIAT COCTaBHUTH MPEICTABICHUE
0 TpeOOBaHMSX K MOJIHOTE ¥ MPABIIILHOCTH 3aIlFCH pa3BEPHYTOTO OTBETA.

O1n cBeleHHMS JAIOT OyIyUMM YYacTHHKaM »JK3aMeHa BO3MOXKHOCTh
BBIPa0OTaTh CTPATETHIO MIOArOTOBKH K CAa4e dK3aMeHa [0 MaTeMAaTHKeE.
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CITPABOYHBIE MATEPHAJIBI IO MATEMATHUKE
AJITEBPA

e dopmyna KOpHEN KBaJpaTHOIO YPaBHEHUS:

b+
x=b£—\/5,rne D=b"—4ac.
a

o Eciu kBaipaTHBINA TPEXWIEH ax ® 4+ bx+c umeer JIBa KOPHS X{ H X, , TO
ax? +bx+c:a(x—x1 )(x—x2 );
€CJIM KBaJIpaTHBINA TPEXWIEH ax ® 4+ bx+c umeer €IMHCTBEHHBIH KOPEHb X,
TO
ax’ +bx+c:a(x—x0)2.
e AOGcuucca BepIIMHbI TapadoIbl, 33JAHHOW YpaBHEHHEM -V = ax *ibxte:
Xo=— L .
2a

e ®opmya 7n-r0 wieHa apudmeTnaeckoii nporpeccun’(d, ), nepsblii wieH
KOTOpOM PaBeH @ U pa3HOCTb PaBHA d :

a,=a +d(n—1).
o dDopMysa CyMMBI IEPBBIX /1 WICHOB apH(QMETHISCKON MTPOTPECCHH:
(ay+a,)n
—

e Qopmyna 7-ro 4ieHa reOMETPUUECcKOl Iporpeccuu b, epBblil 4IeH KOTOpO

§i=

paBeH by, a 3HaMEHAaTENb PaBeH ¢

by=bi-q""
e dopmyna CyMMBI IEPBBIX 7 YIEHOB F€OMETPUYECKOM IPOrPECCHHU:
(q " - 1)b1
Sn = T .

o DOpPMyJIbl COKPAIIEHHOTO YMHOKEHHUS:
(a+b)2 =a’ +2ab+b2;
(a—b)2 —a’-2ab+b?;
a’-b? =(a-b)(a+Db).
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¢ CpoiicTBa apu(h)METHUECKOTO KBAJPAaTHOTO KOPHS:

\/ab=\/2.ﬁ mpu a>0, h>0;
\/zzﬁ mpu a>0, b>0.
b b

e CgoticTBa crenenu ipu a >0, b >0

_n L

MATEMATHUKA, 9 knacc.
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a’ =—;
a
an .am:an+m;
Ll:l _an—m’
a
(an)m:anm,
(ab)n:an bn’
(z)"_ﬂ
b _-b”
Ta6s1M11a KBaZPaTOB ABY3HAYHBIX UK CEJ
EnuHuIbI
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
E 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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T'EOMETPUA
CyMMma yIJIOB BBIIYKIIOTO 71 -yroibHUKa pasHa 180°(n—2).

Cpe,Z[HSISI JIMHUS TPCYTOJIbHUKA U TpallCiun

B MN — cp. nuH. B C BC|| AD
MN || AC % MN — cp. nuH.
M, N MN=£ M N MN| AD
2 % Ay = BC+4D
2
A C A D

OmnucaHHas ¥ BIIHCaHHAS OKPYXXHOCTHU MMPABUIIBHOT'O TPEYTrOJIbHHUKA
a3 av'3
R = T 7 2

6
s\ R
4

3
h=
2

Jus  TpeyrompHuka . ABC co cropoHamu AB=c,
AC=b,BC=a:
a b ¢ _
sind sinB sinC '
rae R — paauyc ONUCAHHOU OKPYKHOCTH.

o
Sy
o]
Q

Jns tpeyronbauka ABC co cropoHamu AB=c,
AC=b,BC=a:

c?=a’+b*-2abcosC.

Jnuna oxpyxuoctu C =2nr

IInomanp kpyra S = nr2

(&
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ITnowaou guzyp

INapannenorpamm TpeyronbHuk

1

b/ \n, S=ah, b § = ah,

Y S =absiny AY b S:labsiny
a a 2
Tpanenus Pom06
b
A‘ d,, d, — nuaronanu
h g_at b h )
2 ‘V S =did,

[IpsAMOYTOJBHBINA TPEYTOJIBHUK

. a
siIno=—
C
C a b
cCosO =—
C
_a
b tga—z

Teopema [MTudaropa: a Tipi=c?

) 2
OCHOBHOE TPHTOHOMETPHYECKOE TOKACCTBO: Sin” o+ cos o =1

HekoTopble 3Ha4eHUSI TPUTOHOMETPUICCKUX (HYHKIIMH

o | rpagyesr | 0° | 30° 45° 60° | 90° | 180° | 270° | 360°
sin¥ o | L | V2| 3] o | -1 o
2 2 2
cosa 1 ﬁ Q 1 0 -1 0 1
2 2 2
tga 0 g 1 J3 — 0 — 0
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JeMoHCTpallMOHHBIN BAPHAHT
KOHTPOJIBHBIX H3MEPUTETbHBIX MATEPHATIOB
OCHOBHOI0 rocy1apcTBEHHOr0 3k3aMeHa 2026 roga
no MATEMATHUKE

HNHceTpykums no BbINOJIHEHUIO padoThl

Ok3aMeHanMoOHHAs paboTa COCTOMT M3 IBYX YacTell, BKIIOYAIOMUX B ceOs
25 3aganuil. Yacte 1 conmepxur 19 3agaHuil, yacte 2 comepkuT 6 3amaHuit
C pa3BEPHYTHIM OTBETOM.

Ha BrimonHeHHne 5K3aMeHAMOHHOW pabOThl MO MaTeMaTHKE  OTBOIUTCS
3 gaca 55 MuHYT (235 MUHYT).

OtBetsl K 3afanusaM 7 u 13 3anummre B O01aHk oTBeToB Ne 1B Buze onHOH
audpsl, KOTOpas COOTBETCTBYET HOMEPY NPABHIBLHOTO OTBETA.

Jns  ocTanmbHBIX 3aJaHME dYacTH | OTBETOM SBISETCS YHCIO WM
MOCIIeIOBATENBEHOCTE IH(p. OTBET 3amUIINTe B HOJE OTBETa B TEKCTE PabOTEHI,
a 3ateM nepeHecute B OmaHk oTBeToB Ne 1. Ecnu monyumnack OOBIKHOBEHHas
JIpo0b, OTBET 3aMHIINTE B BUAE ACCATHIHOM.

Pemennst 3amaHmit WacTM 2 W OTBETHl K HHUM 3alMIINTEe Ha OJIaHKE
otBeToB Ne 2. 3amaHuss MOXKHO BBINOJHATH ‘B JIFOOOM Topsiike. TekcT 3amaHus
MepENHCHIBATh HE HAJI0, HEOOXOIUMO TOJIBKO yKa3aTh €r0 HOMEp.

Bce OnaHKHM 3amoNHSAIOTCA APKUMH. YEPHBIMH depHMmIaMH. Jlomyckaercs
HCIOJIb30BaHKE T€JIEBON WIN KallWIIIPHON PYUKH.

CHauvaia BBINOJNHSTE 3amaHus yacti 1. Hauate coBeTyeMm C Tex 3ajaHMid,
KOTOpBIE BBI3BIBAIOT Y Bac MeHbIe 3aTpyAHEHHI, 3aT€M MEPEXOIUTe K IPYyTuM
3amaHusAM. [ SKOHOMHHM BpeMEHHM HpOITyCKalTe 3aJaHue, KOTOpoe He ynaércs
BBITIOJIHUTE CPa3y, U NepexoanTe K ciuenyromemMy. Ecim y Bac ocranercs Bpems,
BbI cMOXxeTe BEpHYTHCS K IPOIYIIEHHBIM 3aJaHUSM.

Ipu BomonseHnd dvacTh 1  Bce  HEOOXOAWMBIE  BBIYHMCIICHUS,
mpeoOpa3oBaHMsl BEIMONHSANTE B YEpPHOBHKE. 3aNMHCH B YEPHOBHKE, a TaKKe
B TeKCTe KOHTPOJbHBIX H3MEPHTEJLHBIX MATEPHAIOB He YUHTHIBAIOTCH NMPH
OLICHUBAHUM PalOTHI.

Ecnm 3aganue cogepXUT PHCYHOK, TO Ha HEM HEMOCPEICTBEHHO B TEKCTE
pabOTBl MOXKHO BBINOJHATH HeoOXoauMmble Bam moctpoeHms. PexomeHmyem
BHUMATEJILHO YUTATh YCJIOBHE M IPOBOAUTH MPOBEPKY MOJYYEHHOTO OTBETA.

IIpu BemonHeHHHn paboOTHl BBl MOKeTe BOCHOIB30BATHCS CIPABOYHBIMH
MaTepHanaMy, BbIIaHHBIMU BMecTe ¢ BapuanToM KM, u tuHeHKoi.

bamnel, momydyeHHple Bamu 3a BBINONHEHHBIC 33JaHHs, CYMMHPYIOTCS.
[TocrapaiiTech BBINOIHUTH KaK MOXKHO OOJIbIle 3aJaHUi M HaOpaTh HauOoJbllee
KOJINYECTBO OaIIIOB.

Iocne 3aBepmieHUsT pabOTHI MPOBEPHTE, YTOOBI OTBET HA KaXIO€ 3aJaHHe
B Oyiankax oTBeToB Ne 1 1 Ne 2 Obu1 3anMicaH 1O MPaBUIIBHBIM HOMEPOM.

Kenaem ycnexa!
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Yactp 1

Omeemamu K 3a0anusam I1-19 aenaromca wucno uiu NOCied08amebHOCHLb
uugp, xkomopwte cnedyem zanucamv 6 B/IAHK OTBETOB Ne 1 cnpasa om
HOMepa cOOmEemcmeyue20 3a0anus, HauuHas ¢ nepeoi knemouxu. Ecnu
OmeEemom AGNACMCA NOCAE006aAMENbHOCMY YUPp, mo 3anumiume eé 0e3
npooenos u_0py2ux _OONOJIHUMENbHbIX cuMmeon08. Kaxcoviit cumeon nuwiume
6 O0mMOenvHOU Klemouke 6 COOMEEeMCMEUU C HPUBCOCHHLIMU 6 O1aHKe
obpazyamu.

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

Puc. 1

ABTOMOOHMIBHOE KOJIECO MPEACTaBIseT cOo0OW MEeTaJUIMYeCKUH UCK
C YCTAaHOBJICHHOM Ha HEr0 pe3MHOBOM IIMHOM. JluameTp naucka coBHIAanaeT
C TMaMETPOM BHYTPEHHET0: OTBEPCTHS B IIIHHE.

Jns  MapkupoBKM aBTOMOOWJIBHBIX IIWH NPUMEHSETCS eIuHas
cucrema obo3nadenuii. Hammpumep, 195/65 R15 (puc. 1). IlepBoe uucno o3nagaer
NIMPHHY [IMHBL B 'B. MWJTEMETpax pa3Mep B Ha pucyHke 2). Bropoe umcio —
BBICOTa OOKOBHHBI IIMHBI- /{/ B MPOLIEHTAX OT MHMPHHBI MHKHBL. Hampumep, muHa ¢
MapkupoBKoit, 195/65 R15 umeer mmpuny B=195 MM u BBICOTY OOKOBUHBI
H =195-0,65=126,75 (Mm).

BykBa R o3Hayaer, 4TO MMHA MMEET pagualbHYI0 KOHCTPYKIHUIO, TO
€CTh HUTH Kapkaca B OOKOBHHE IIMHBI PACIOJIOKEHBI BJIOJb PaHycoOB KoJjeca.
Taxue HWIUHBI MPUMEHSIOTCS Ha BCEX JISTKOBBIX aBTOMOOMJISIX.

3a OykBoii R crnemyer auamerp aucka d B ArooiimMax (B OXHOM JAloHMe
25,4 mm). Takum oOpa3om, oOmmii amamerp Komeca D MOXHO HaWTH, 3Has
JTUaMETP JIUCKA U BBICOTY OOKOBHHBI.

3aBojl NPOU3BOAUT JIETKOBBIE ABTOMOOMJIM  ONpPENENEHHOW MOeIH
Y YCTaHABIMBAeT Ha HUX Kojiéca ¢ muHaMu 175/70 R12.
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3aBoji JIOMYCKaeT YCTaHOBKY INWH C JPYyTUMHA MapKupoBKamu. B Tabnwmie
MOKa3aHbI Pa3peIIEHHBIC Pa3Mephl LIHH.

[Iupuna =B (MM) D Auavierp ILI/ITI;a (Zmoiimb1) 14
175 175/70 175/65 —
185 — 185/60 —
195 — 195/60 —

ITuHB! KaKol HAMOOMBIIEH IUPHHBI MOXKHO yCTaHABIMBATh HA aBTOMOOMIIb, €CIH
nuameTp aucka paseH 13 mroiimam? OTBeT AaiiTe B MHJUIUMETPAX.

OTBeT:

CKONBKO MMJUTUMETPOB COCTaBISIET BBICOTA * OOKOBMHBI IIMHBI, HMEIOIIEH
MapKHpoBKy 165/65 R147?

OTBeT:

Haiimute muameTp Koiieca aBTOMOOWIIS, BBIXOZSIIEro ¢ 3aBoja. OTBeT naiite
B MIJUTUMETpax.

OTBeT:

|I| Ha ckompko MHIITEMETpOB panuyc koseca ¢ muHOH 185/60 R13 Mmensmre, uem
panuyc kojeca ¢ mmHON 175/65 R13?

OTBET:
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Ha ckombko TPOLEHTOB YBETMUYHUTCS MPOOEr aBTOMOOWIS TPU OIHOM 000pOTe
KoJieca, eCIM 3aMEHHTh KoJiEca, yCTAHOBJICHHBIC Ha 3aBOJIE, KOJIECAMHU C IIHHAMHU
175/65 R13? Pe3ynbTar OKpyriure A0 ASCATHIX.

OrtBeT:

. 1
Haiinure 3HaueHNe BBIPaXKEHUS T 1

30 42

OTBeT:

11, 13, 14 o o o
; — OTMEUEHO Ha YUCIIOBOH MpPsAMOil ToukoH A.

OIHO U3 YKcen 2. 113
99’9’ 9

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

D 3 2 4 3 2 4

9 9
OTBeT: D

y | |
HaI/I,Z[I/ITe 3HAYCHUC BBIpa)KeHHH —_— .
2443 2-4/3

OrtBeT:

Pemnte ypaBHeHue
2
2x"=3x+1=0.
Ecin ypaBHeHWe nMmeeT Ooliee ONHOTO KOpHS, B OTBET 3alUIINTE MEHBIIHH
13 KOPHEH.

OTBeT:
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CHUMMeTpHUYHBII WIpalbHBI KyOmk OpocaioT aBa pasa. Haiimure BeposTHOCTB
COOBITHUS «CYMMA BLINABUIUX OYKOE PABHA 3, 4 unu 5».

OTBeT:

YcTaHOBHTE COOTBETCTBHE MEXIY (QYHKIUSAMHU U UX rpadukamu.
OYHKINN

A) y=227+16x+29  B) y=3x+6 B) y=-2
PAGUKH
Dy - 2) { 3) ’
\
\
| amb = 1 !
0 X 0 L 0 £

B Tabnme mox kaxxnoi OyKBOI yKaKHUTe COOTBETCTBYIOIINI HOMEP.

A|b|B

OTBeT:

o M
Kunernueckas OHEPrusd TCjIa MacCoOW m KI, JABUTAIOUIETOCSI CO CKOPOCTHIO V —
C

BBIUHUCTISIETCS O hopmyrie
my’
2
n mmepsercs B pxoymsix (Jx). M3BectHo, uTo aBTOMOOWIE Maccoir 1200 kr
oOnamaeT KuHeTHueckoi sueprueit 240 Teicay mpxoyneit. Haiimute ckopocTs 3TOrO
aBTOMOOWJISI B METPaxX B CEKYHIY.

E=

OrtBeT:
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VYkaxuTe HepaBeHCTBO, PELICHHE KOTOPOTro N300paKeHO Ha PUCYHKE.

-
-

0 7

1) x’=7x<0  2) x*-49>0 3) x*=7x>0  4) x°—49<0

OTBeT: D

ITpu npoBeeHNN ONbITa BEIIECTBO PABHOMEPHO OXJIaXK1alH B TeueHue 10 MuHyT.
IMpm sTOM KaxkIyl0 MHHYTYy TeMIeparypa BemecTBa yMmeHsmangack Ha 9°C.

Haiinute TemmepaTypy BemiecTBa B rpaaycax lLlembcus uepe3 6 MHHYT Iocie
HayaJia MPOBEJICHUsI OIIbITa, €CIIM €r0 HadalbHas TeMIiepaTypa coctapisuia —6°C .

OTBeT:

. 3
B rtpeyronbauke ABC yron C pasen 902, smB:7, B
AB =21. Haitnmure AC.
OtBert:
A C
KacarenbHble B Toukax 4 U B K OKpYXXHOCTH A

C IIEHTPOM B Touke () TepeceKarTcs MOof yIiuoM 72°.
Haiigure yron ABO . OtBer naiite B rpagycax.

OTBeET:

JuaroHans paBHOOEIpPEHHOW Tpamenuu oOpasdyeT c ee
ocHoBaHueM yroa 45°. Haligure AauHy BBICOTHI TpaneLyH,
€CITH €€ OCHOBAHUsI PaBHBI 2 U 5.

OrtBeT:
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Ha xmeruaroii Oymare wu3o0OpakeHBI JBa Kpyra. Bo CKoNbkO pa3 Tuioniaahb
GoJbIlero Kpyra OoJiblIe 10N MEHbIIETro?

OrtBeT:

Kakue u3 CJICAYIOIUX yTBep)KZ[CHI/IfI SIBJISIFOTCS. NICTUHHBIMM BBICKa3bIBAHUSAMU?

1) Yepes TouKy, HE JIeKAUIyI0 Ha TAaHHOW NPSMOH, MOXXHO IPOBECTH IPSIMYIO,
napajieabHyI0 3TOH NPSIMOM.

2) Ecnum nuaroHany napajuieorpaMMa paBHBI, TO 3TOT IapajienorpaMM sBIseTcs
poMOOM.

3) PaccrostHHME OT TOYKHM, Jexameil Ha OKPY)XHOCTH, IO IEHTpa OKPYKHOCTH
PaBHO paauycy.

B oTBere 3ammmmTe HOMepa BHIOPAHHBIX yTBEp)KAEHHH Oe3 MpoOenoB, 3amsaThIX
U IPYTHUX DOMOIHUTEIBEHBIX CHMBOJIOB.

OTBeT:

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

Ilpoeepvme, umobvl Kadxcovlii omeem Obl1 3aNUCAH 6 CMPOKE C HOMEPOM
COONBEMCMEYIOUe20 3a0aHUL.
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Yacrb 2

IlIpu evinonnenuu 3aoanuii 20-25 ucnonwvsyiime bJIAHK OTBETOB M 2.
Crauana yKax@cume HOMeEp 3A0aHUA, 4 3ameM 3ARUUWIUME €20 pPeuleHue
u omeem. [luwiume uémxo u pazoopuueo.

(x=6)(y-7)=0,
Pemmre cucremy ypaBHEHUH y_—4 _
x+y—-10 B

Nmerores nBa cocyaa, copepxamue 10 kr 1 16 Kr pacTBopa KUCJIOThI pa3IMuHON
KOHIIeHTpanuy. Ecii mxX ciauTh BMecTe, TO IOJYYHTCS PACTBOP, . COIESPIKAIIIHA
55 % xucnotsl. Eciu ’e CIUTh paBHBIE MAcChl ATUX PACTBOPOB;. TO MOIY4EHHBIN
pactBop Oyner comepxath 61 % xucnotel. CKOJBKO MPOLEHTOB KHCIOTHI
COJEPKUTCSI B IEPBOM pacTBope?

Ioctpoiite rpaduk GpyHKIHH

B <x2+ 3x)-|x|

=3

Onpexenure, MpH KakuX 3HAYCHHSX 7 TpsAMas y=m He UMeeT C IpapuKoM
HU OJHOM OOIIEeH TOYKH.

Otpesku AB u DC sexat Ha napauieNbHbIX NpsAMBIX, a otpesku AC u BD
nepecekatorcs B Touke M. Halinute MC, eciu AB =14, DC =42, AC=52.

Ha cpenneit smuauu tpaneuuu ABCD ¢ ocHoBanusimu AD w BC BbeiOpaiu
IIPOMU3BOJBHYIO TOUKY E. Jlokaxure, 4To cyMMa IUIOLIAAeH TpeyroaipHukoB BEC
n AED paBHa NOJIOBHHE IUIOIAAN TPANELUH.

B mapannenorpamme ABCD mposenena guaronans AC. Touka O sBusercs
LEHTPOM OKPY>KHOCTH, BIMCAaHHOM B TpeyroiabHuk ABC . PaccrosiHus ot Touku O
1o Touku A u npsmeix AD u AC cooTBeTcTBEHHO paBHHI 5, 4 u 3. Haligure
wiona e napaenorpamma ABCD .

IIposepome, umotvl Kajxcovlii omeem ObL1 3ANUCAH PAOOM C HOMEPOM
COOMEemcmeyu|e20 3a0aHUL.
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CucremMa OleHUBAHUSA IK3aMEHAIIMOHHOI padoThHI 0 MaTeMaTHKe
Yacrs 1

3a mpaBWIBHBIN OTBET Ha KaXkaoe U3 3afanuil 1-19 craBurcs 1 Gan.

Homep 3aganusa | IIpaBuibHbIH 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 <> 31
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KpnTepnn OLlCHMBAHMSI BHINOJIHEHUS 3aIaHUil ¢ pa3BépHyT]>lM OTBETOM

Yactp 2

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

Pemmure cucremy ypaBHeHui y—-4 3
x+y-10

Pemenue.

W3 nepBoro ypaBHeHHUs IoJlyyaeM X =6 wid y=7.

y—

4 &
IIpu x =6 BTOpOE ypaBHEHUE IPUHUMAET BUT =3. Pemienuii HeT.

3
IIpu y =7 BTOpOE ypaBHEHUE IPUHUMAET BUJL T3° 3,0tkyaa x =4.

Orser: (4;7).

Conepxanue Kpurepus Bamasl
OO0CHOBaHHO TIOJIy9€H BEPHBII OTBET 2
Penrenuie noBeIeHO 10 KOHIIA, HO JIOMYIIEHBI BEIYUCITUTEIBHBIC ONIHOKH, 1
C UX Y4ETOM JalbHENIINE Iaru BBIMOJIHEHBI BEPHO
Pemenne He cOOTBETCTBYET HH OJHOMY M3 KPUTEPHEB, NMEPEUHCICHHBIX 0
BBIIIIC
Maxcumanvhviii 6an 2

Nmerores nBa cocyaa, copepxkamue 10 kr 1 16 Kr pacTBOpa KUCIOThI Pa3IMUHON
KOHIEHTpanun.. Ecn uxX ciauTh BMecTe, TO MONYYMTCS PAcTBOP, COJEpIKaILi
55 % xucnotsl. Eciu ke CIUTh paBHBIE MacChl ATUX PacTBOPOB, TO MOIYYEHHBIH
pactBop Oymer comepxath 61 % Kucnorel. CKOJIBKO MPOIEHTOB KHUCIOTHI
COAEPKUTCS B EPBOM pacTBope?

Pemenne.
ITycth KOHIIEHTpaLKs KMCIIOTEI B IIEPBOM COCYJIE€ PaBHa ¢, %, @ BO BTOPOM — ¢, %.

[Tonyuyaem cuctemy ypaBHEHUI:

10c, +16c,
26 =2 (10¢, +16¢, =1430,
cﬁ—Tcz:&; ¢, +c, =122,

otkyna ¢, =87, ¢, =35.
Ortser: 87.
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Coaepxxanne Kputepus Banusl
Xop pelieHus 3a/1aqd BEPHBIN, OTyUYeH BEPHBI OTBET 2
BepHo cocTaBnena MareMaTHuecKas MOJeNb 3aJaud (B adredpandeckoi 1
WM WHOH QopMe), OTHAKO pelIeHHe [0 KOHIA He JOBEICHO WIIH
COJICPIKUT OIIMOKU
NJIn
Pemmenue B 1ienom BepHOE, HO COAEPIKUT HECYIIECTBEHHBIE HEIOCTATKU
WJIU BBIYKCIUTENBHBIE OIINOKH
Pemenne He cOOTBETCTBYET HH OJTHOMY M3 KPUTEPHEB, NIEPEUHCICHHBIX 0
BBIIIIC

Maxcumansvrvii 6ain 2

[Moctpotite rpaduk GyHKIUN
( X2+ 3x) . |x|
B x+3 ’
Onpenenure, NMpu KaKuX 3HAYEHUSIX m TpsiMas y = HE UMeeT ¢ rpaduxom
HH OJHOM OOIIEN TOUKH.

Pemenne.

(x2 +3x)~|x| o’

IIpeoOpasyem  BblpaxeHue: - ~——————— =x|x|

IIPH YCIIOBHH, UTO X # — 3.

[Moctpoum rpaduk (GyHKIUH Pi=— x’ npu x<-—3

n —3<x <0 urpabuk GyHKIHN y:x2 npu x>0.

IIpsmas y=m" He wmMeeT ¢ TpapUKOM HH OIHOM /

oOmie#t Touku mpu m=-9.

OtBer: m=-9.

/
/
/

J
Coaepxxanue Kputepus Bbajibl

I'paduk mocTpoeH BepHO, BEPHO HAWACHBI MCKOMBIC 3HAYCHUS 2
napamerpa
I'paduk MOCTPOCH BEpHO, HO MCKOMBIC 3HAYCHHS MapameTpa HaiJIeHbBI 1
HEBEPHO WJIM HE HaliIeHbI
Perienne He COOTBETCTBYET HU OJHOMY M3 KPHUTEPHEB, NMEPEUUCIECHHBIX 0
BBIIIIE

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

Pemenue.

D C

VYraet DCM un BAM paBHBl Kak HaKpecT JeKalllue MpH  HapalledbHbIX
npsimbeix AB u CD wu cekymeir AC (cm. puc.), yrael DMC u BMA paBHbI
KaKk BEpPTUKAIBbHBIC, CIICIOBATENbHO, TpeyrombHukn DMC. m BMA mono6HBI
10 ABYM yTIj1aM. 3HA4MT,

AM _AB _14 1

MC CD 42 3°
CrietoBaTenbHO,

1 4
AC:AM+MC:§MC+MC:§MC,
34C
otkyna MC = =7 =39.
Orser: 39.
Coaep:xaHue KpuTepust Banast
Xop peleHus: BEpHBINA, BCE €ro. I1ard BBITIOJHEHBI MPABUIIBHO, MTOJTyYeH 2
BEpHBII OTBET
Pemienvie B 1iesioM BEPHOE, HO COAEPIKUT HECYIIECTBEHHBIE HEJOCTATKU 1
WJIM BBIYHCIMTENBHBIC OIIHOKU
PemeHne He COOTBETCTBYET HM OJHOMY W3 KPHUTCPHUEB, MEPEUNCICHHBIX 0
BBIIIIC
Maxkcumanvhulii 6ann 2
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Ha cpenneit muauu tpaneuun ABCD c ocHoBaHusimu AD wu BC BbeiOpanu
MPOU3BOJIBHYIO TOUKY E. JIOKaXXHUTE, YTO CyMMa TUIOIAAeH TpeyroidbHUKoB BEC
u AED paBHa NOJIOBUHE ILUIOLIAIU TPALCLIUU.

Jloka3aTesbCTBO.
IIpoBeném yepes TouKky E BbICOTY H|H, Tpamemu. BH, C
ITIo Tteopeme @ameca cpegHAs IHHUS PA3JCTHT E
BBICOTY ITOIIOJIAM.
Ilycte EH,=EH,=h. Torma cymma miolanei ul
TpeyroiabHukoB BEC u AED paBHa 4 H D
BC AD BC+ 4D
h-—+h-—=h-——".
2 2 2
BC+ AD
[Tpu 3TOM TUIOWIAAB Tpamenuu paBHa 24 — YTO KaK pa3 BABOE OOJIbIle
HaWJEeHHOW CYMMBI IIOIIAIeH TPEYTrONEHUKOB.
Coaepxxanne Kputepus Bamibl
JlokazaTensCTBO BEPHOE, BCE IIard 00OCHOBaHbI 2
JlokazaTensCTBO B LIETOM BEPHOE, HO COAEPIKUT HECYIIECTBEHHBIE 1
HEJOCTaTKH
Pemienrie He COOTBETCTBYET HH OJHOMY M3 KPUTEPHEB, MEPEUHCICHHBIX 0
BBIIIE
Maxcumanvnuiii 6ann 2
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B napamnenorpamme ABCD nposenena auaroHans AC. Touka O snsercs
LEHTPOM OKPY>KHOCTH, BOMCAaHHOI B TpeyroiabHuk ABC . PaccrosiHus ot Touku O
1o Touku A u npsmbix AD u AC cooTBeTcTBEHHO paBHHI 5, 4 u 3. Haligure
iona e napamienorpamma ABCD .

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

ITycTb OKpYXKHOCTB, BIIHICAaHHAsI B TPEYyroinbHUK ABC', Kacaetcs ctopoH AB, BC
n AC B toukax M, L m K coorBercTBeHHO (cM. puc.), H — mpoekmus

toukn O Ha npsamyro AD (touka H Moxer Jiexarb MO0 Ha cropoHe AD , mubo
Ha e€ nponomkenun). Torma OL=0K =3, touku O, L u H nexar Ha ogHOU
npamoi, HL — BeicoTa napamenorpamma: ABCD, HL=0OL+OH =3+4=7.
W3 npsmoyroasHoro tpeyronsHuka AOK HaxoguM, 4yTo

AK =N 04* =OK”* =4,
[ycte p u S — noaynepuMeTp M Iuomanp TpeyromsHuka ABC, r=3 —

panuyc OKpy»KHOCTH, BIicaHHO# B Hero. O6o3Haunm 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 ypaBuenus 3,5x = 3(4 + x) HaxoauMm, uto BC =x =24. CnenoBatenbHo,
S ugep =28 =2pr=168.

Orser: 168.
Conep:xaHue KpuTepus Baanbl

XoJ peuieHns BEpHbIH, ITOJIy4eH BEPHBIA OTBET 2
Pemienrie B 11eIOM BEPHOE, HO COAEPIKUT HECYIIECTBEHHBbIE HEJOCTATKU 1
WM BBIYUCIUTENbHBIE OIINOKU
PemieHrie He COOTBETCTBYET HU OZHOMY M3 KPHUTEPUEB, NMEPEUHCICHHBIX 0
BBIIIIE

Maxcumanvrwiil 6an 2
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B coorBerctBun ¢ Ilopsaxom mnpoBeneHHs TOCYAapCTBEHHOM HMTOTOBOU
aTTeCTaluM 10 0Opa30BaTeIbHBIM IIPOrpaMMaM OCHOBHOTO 0OOLIero oOpa3oBaHUs
(npuka3 Munnpocsemienus Poccun u Pocobpuanzopa ot 04.04.2023 Ne 232/551,
3apeructpupoBad MuntoctoM Poccnu 12.05.2023 Ne 73292)

«72. IIpoBepka SK3aMECHAMOHHEIX Pa0OT BKIIIOYACT B ceOs:

1) mpoBepKy U OLIEHUBAHUE NPEAMETHHIMH KOMHCCHUSIMHU Pa3BEPHYTHIX
OTBETOB (B TOM uHcie ycTHBIX) Ha 3anaHusg KM B COOTBETCTBHM C KPUTEPHUIMHU
OIICHMBAHUS 10 COOTBETCTBYIOIIEMY Y4EOHOMY IpEIMETy, pa3padoTKa KOTOPHIX
opranmsyercsi Pocobpramzopom’. <...>

[To pe3ynbraTraM mepBoil 1 BTOPOM MPOBEPOK IKCHEPTH HE3ABUCUMO APYT OT
JIpyTa BBICTABIISIOT MIEPBUYHBIEC OAJUTBI 32 KaXKABIA Pa3BEPHYTHIN OTBET Ha 3aJaHUs
KUM. <..>

B ciyyae CyIIeCTBEHHOIO PpacxXoXKAEHHs B IEPBUYHBIX  Oaiiax,
BBICTAaBJIICHHBIX  JBYMSI  OKCIEpPTaMH, Ha3HayaeTcs  TPeThsi. IIpOBEpKa.
CylecTBeHHOE pacxXOXkIIeHHE B TEPBHUYHBIX 0ajuiaX OINpPENeSICHO B KPUTECPHSIX
OIICHUBAHUS MO COOTBETCTBYIOIIEMY YYCOHOMY IpPEAMETY, pa3padoTKa KOTOPBIX
opranusyercst PocoOpHaa3opom.

Tperuit »skcmepT Ha3HayaeTcss IO ~COIVIACOBAHUIO C IIpeacenaTesieM
MpeIMETHOM KOMHUCCHUHM U3 YHCJIa OJKCHEPTOB, paHee He IPOBEPSIBIINX
9K3aMCHAI[HOHHYIO padoTy.

TpeTbeMy 3KcIepTy MPEJOCTaBISIeTCS MHPOPMAIMA O MEPBUYHBIX Oanax,
BBICTaBJICHHBIX JKCIIEPTAMH, paHee IPOBEPSBIINMH SK3aMEHAUOHHYIO padoTy».

Cy11ecTBEHHBIM CUHUTACTCS CIIEIYIOIIEe PACXOXKICHHE.

1. Pacxoxnenue B 0Oainax; BbBICTABIEHHBIX JBYMS OJKCIEpTaMH 3a
BBEIMOJTHEHUE JI000r0 U3, 3amanuii 20-25, cocrasmser 2 Oamna. B atom ciydae
TPeTHH BKCIEpPT TPOBEPSAET OTBETHl HAa 3aJaHMsl, KOTOpPbIE BBI3BAIN CTOJIb
CYIIECTBEHHOE PacXQKICHHE.

2. PacxoxzeHue = MexIy CyMMaMH 0ajUlOB, BBICTAaBICHHBIX JABYMsI
9KCTIepTaMH 3a BBINONHEHWE 3amaHuii 20-25, cocrtaBmser 4 wiam Oosee Oaria.
B sTom citydae TpeTuii skcrepT npoBepseT OTBETHI Ha Bee 3aganus 20-25.

3. PacxoxxaeHue B pe3yibTaTax OLEHHMBAaHHs JBYMS dKCIIepTaMM OTBETa Ha
oaHo M3 3amanHuii 20-25 3akirodaercss B TOM, YTO OJWH OJKCIEPT yKazaa Ha
OTCYTCTBHE OTBETAa Ha 3aJaHHEe B JK3aMEHAIIMOHHOW paboTe, a APYroi JKCHepT
BBICTABMJI 3@ BBHINIOJIHEHUE ATOTO 3aJ]aHHs HEeHYJIeBoi Oat. B aToM cityuae tpertuit
9KCIEPT HPOBEPSIET TOJILKO OTBETHI HA 3a[JaHuUsl, KOTOPbIE ObLIM OLIEHEHBI CO CTOJb
CYLIECTBEHHBIM PACXOXKACHUEM.

4. Cutyanuu, npu KOTOPBIX OAMH 3KCIEPT yKa3ajl Ha OTCYTCTBHE OTBETa
B 9K3aMEHAIIMOHHOM paboTe, a BTOPOM S3KCIEPT BBICTaBUJI HyJIEBOH Oamn 3a
BBIMOJTHEHUE OJTOrO 3aJaHusl, HE SBISIOTCS CHUTYalMsIMA CYILECTBEHHOT'O
PacX0XIIeHHS B OLICHUBAHHH.

' Yacts 14 crateu 59 MenepanbHoro 3akona ot 29 jgexabps 2012 1. Ne 273-03 «O6 obpasosanuu B Poccuiickoii
Denepanm».
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