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OcHoBHoI rocynapcrBennblii 3x3amen no MATEMATHUKE

IlosicHeHHsI K A€MOHCTPALMOHHOMY BaAPHAHTY
KOHTPOJILHBIX H3MEPHUTeIbHbIX MATEPHAJIOB
OCHOBHOI'0 IOCy1apCTBEHHOr0 3Kk3amMeHa 2025 rona
no MATEMATHUKE

Ilpn o3HaKOMIIEHMH C JE€MOHCTPALMOHHBIM BapuantoM 2025 r. cienyer
UMeThb B BHIY, YTO 3aJaHUS, BKIIOUCHHBIC B JEMOHCTPALMOHHBIN BapHaHT,
HE OTPaXKalOT BCEX D3JIEMEHTOB COAEPXKAHHSA, KOTOpbIE OYIyT IIPOBEPATHCS
¢ mnomompto BapuantoB KM B 2025 r. IlonHbll nepedyeHb 37I€MEHTOB
COJICpKaHUsi, KOTOPbIE MOTYT KOHTPOJIMPOBAThCs Ha dk3amene 2025 r., mpuBeaéH
B KoAM(HKATOPE IIEMEHTOB COMAEpKaHWUA M TPeOOBAaHUH K yPOBHIO IOATOTOBKH
o0ydJaromuxcs JUI TPOBEICHHS OCHOBHOTO TOCYIapCTBEHHOTO 3K3aMeHa
0 MaTeMaTHKe, pa3MEIIEHHOM Ha caifre: www.fipi.ru.

B neMOHCTPaLMOHHOM BapHAHTE MpPEICTABJECHbI KOHKPETHbIe HNpPUMEpPHI
3aJaHMii, He HCYePNBIBAIOIIME BCEr0 MHOrood0pa3sus  BO3MOKHBIX
(opMyJIMPOBOK 3aJaHMIl HA KaXkKI0# NO3MIMH BAPHAHTA 3K3aMeHALMOHHOM
padoThI.

Bce 3amaHmsi, mucmosab3yeMble JUISl  COCTABJCHHMS JK3aMeHAHOHHBIX
BAPUAHTOB, Pa3MellleHb]l B OTKPbLITOM Oanke 3aganuii OI'D Ha caiire fipi.ru.

JIeMOHCTpallMOHHbIM BapHaHT NpeAHa3HaueH AiIsl TOro, YToObl JaTh
BO3MOKHOCTh JIFOOOMY YYacTHHKY 5K3aM€Ha U IIUPOKOH OOLIECTBEHHOCTH
COCTaBHUTH MPEICTABICHUE O CTPYKType Oyaymiedl HSK3aMeHaIMOHHON paloTHI,
KoJ4yecTBe M (hopMe 3aaHuM, a Takke 00 UX YPOBHE CI0XKHOCTH.

[IpuBenénnbie KpUTEPUU OLICHUBAHUS BHITIOJHEHUS 33a/JaHUN C Pa3BEPHYTHIM
OTBETOM, BKIIIOUYEHHBIE B JTOT BApHAHT, MO3BOJAT COCTaBHUTH IPEICTABICHUE
0 TpeOOBaHMAX K MOJHOTE M MPAaBUIIHOCTH 3aIlFCH pa3BEPHYTOTO OTBETA.

OTu cBeleHUs JAlOT OyayIIMM YYacTHMKAaM »JK3aMEHa BO3MOXKHOCTD
BbIpabOTaTh CTPATErHIO MOJATOTOBKH K CAa4e IK3aMEHA 110 MaTeMaTHKe.
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CITPABOYHBIE MATEPHAJIBI 11O MATEMATHKE
AJITEBPA

e dopmyna KOpHEN KBaJpaTHOIO YPaBHEHU:

-bt~ND 2
x=————,1tne D=b"—4ac.
2a
N 2
o Ecnu kBapaTHbIA TPEXWIEH ax ~ + bx + ¢ UMeeT JBa KOPHS X| U X, TO
2
ax +bx+c=a(x—x1)(x—x2);

o .. 2 o
€CJIM KBaJIpaTHBIA TPEXWICH ax + bx + ¢ umeer C€AUHCTBCHHBIN KOPEHb X,
TO

ax2+bx+c:a(x—x0)2.

e Abcmucca BEpIIMHBI Tapabobl, 3aJaHHON YpaBHEHHEM ) = ax >ibx+e:
Xog=— L .
2a
e ®opmyna 7n-T0 wieHa apudmeTHecKkoii nporpeccun (da , ), NepBblii wieH
KOTOPOH paBeH d| U pa3sHOCTb paBHA d :
a,=a;+d(n-1).
e dopMmyia CyMMBI IEPBEIX 7 WICHOB apH(METHIECKOI IIPOTPECCHH:
(ay+a,)n
2

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

S, =

paBeH by, a 3HAaMEHATENb PaBeH ¢
by=biq""
e dopmyna CyMMBI IEPBBIX 7 YIEHOB F€OMETPUYECKOM IPOrPECCHHU:
(4"~ 1)n
S, = T

n

e DopMyIBl COKPAIIEHHOTO YMHOXKEHUS:
(a+b)*=a’+2ab+b7;
(a—b)2 —a’-2ab+b?;
a’=b>=(a—b)(a+b).

© 2025 denepanbHast ciyx0a o Haa30py B chepe 00pa3oBaHUs i HAYKU

JlemoncTpanuonHslii Bapuant OI'D 2025 r.

o (CBoiicTBa apI/I(l)MeTI/I‘-IeCKOI‘O KBaApAaTHOT'O KOPH:I:

\/ab:\/Z.«/Z mpu a>0, b>0;
\/zzﬁ npu a>0,b>0.
b Vb

e CgoiicTBa crenienu mpu a >0, b>0

MATEMATHKA, 9 xnacc.
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—n 1.
a :_n’
a
n m n+m
a -a =a ;
(ln n—m
=qa ;
am
(an)m:anm,
(ab)'=a"-b";
o)
b b»"
Ta6M11a KBaZPaTOB JIBY3HAYHbIX UK 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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T'EOMETPUA
CyMMa YIIIOB BBIIYKJIOrO 1 -yronbHUKa paBHa 180°(n—2).

Cpez[Hsm JIMHUS TPCYTOJIbHUKA U TpallCIun

B MN — cp. nuH. B C BCUAD
MNUAC % MN — cp. nuH.
M N mv=4C M y MNDAD
2 % Ay = BC+4D
2
A C A D

OnucaHHas U BIIMCAHHAS OKPYXHOCTHU MMPABUIIBHOT'O TPEYTrOJIbHHUKA

R=4 3 r:a\/g
3 6
a
S_az\/g h:a\/E
T4 2

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

o
Sy
o]
Q

Hnst tpeyronbauka 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 B S:labsiny
a a 2
Tpanenus Pom0
b
A‘ d,, d, — nuaroHanu
h g_at b A 1
2 ‘V §=5dd,

[
a

[IpsAMOYTOJIBHBINA TPEYTOJIBHUK

sino =

cosa =

o
S
SNISEEE

a

too =
b gab

Teopema [Mudaropa: a Pipt=c?

-2 2
OcHoBHOE TPUTOHOMETPUYCCKOC TOXKIACCTBO: SIN 0L+ COS O = 1

Hexoroprlie 3Ha4eHUs] TPUTOHOMETPHUYECKUX (PyHKIMI

o | rpagycel | 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 H3MEPUTETbHBIX MATEPHATIOB
OCHOBHOT0 rocy1apcTBeHHOr0 3k3amMeHa 2025 roga
no MATEMATHUKE

HNHceTpyKkums no BbINOJHEHUIO padoThl

DKk3aMeHanMoHHasi pabdoTa COCTOMT M3 ABYX 4acTel, BKIIIOYAIONIHX B ceOs
25 3amanuii. Yacte 1 comepxutr 19 3amaHuii, 4acTh 2 COJAEPXKHUT 6 3agaHuid
C pa3BEPHYTHIM OTBETOM.

Ha BrImonHeHHe 5K3aMeHaMOHHOW pabOThI O MaTeMaTHKE OTBOIUTCS
3 gaca 55 MuHYT (235 MUHYT).

OtBetsl K 3afanusaM 7 u 13 3anummre B O61aHk oTBeToB Ne 1 B Buze oxHoH
IUQpBI, KOTOPas COOTBETCTBYET HOMEPY NMPaBHIBHOTO OTBETA.

Jns  OCTanbHBIX 3aJaHWid dYacTH | OTBETOM SBIISIETCS YHCIO WM
MoCIeI0BaTeIbHOCT IMdp. OTBET 3amMIINTE B TOJE OTBETA B TEKCTE PabOTHI,
a 3areM nepeHecute B OmaHk orBeToB Ne 1. Ecium momyuwiach OOBIKHOBEHHAs
JIpoOb, OTBET 3AIUIINTE B BUJIE ACCATHIHOM.

Pemrenust 3amaHuii yactd 2 W OTBETHl K HUM 3allUIIUTEe Ha OJaHKe
orBeToB Ne 2. 3ajaHusi MOXKHO BBIIOJNHATH B JI0OOM mHopsiake. TeKCT 3amaHust
MePENHCHIBATh HE HAJI0, HEOOXOIUMO TOJIBKO yKa3aTh €r0 HOMEp.

Bce OyaHKM 3amoiHSIOTCS SPKUMH 4YEPHBIMH 4YepHWIaMH. Jlomyckaercs
HCIOJIb30BaHKE TE€JIEBON WIN KallWIIISIPHON PYUKH.

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

Ilpu  BomomHennn dvacTw 1 Bce  HEOOXOAWMBIE  BBIYHCIICHUS,
npeoOpa3oBaHusl BBINOJIHANWTE B YCPHOBUKE. 3amMcH B YEPHOBHKeE, a TaKiKe
B Te€KCTe KOHTPOJIbHBIX H3MEPUTEIbHBIX MATEPHAJIOB He YYMTHIBAIOTCH MPH
OLICHHBAHUM PalOTHI.

Ecmu 3amaHue COAEpKUT PUCYHOK, TO Ha HEM HEMOCPEACTBEHHO B TEKCTE
pabOThl MOKHO BBINOJHATH HeoOxoxumble Bam moctpoenus. Pexomennmyem
BHUMATEJILHO YUTATh YCJIOBHE M MPOBOAMUTH MPOBEPKY MOJYYEHHOTO OTBETA.

IIpu BemmonHeHHH pabOTHl BB MOXKeTe BOCHOIB30BATHCS CHPABOYHBIMH
MaTepuaiaMu, BeIJaHHBIME BMecTe ¢ BapuanToM KM, u nuHenKoi.

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

TTocne 3aBepiieHuss 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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Yactp 1

Omeemamu K 3a0anusam I1-19 aenaromca wucno uiu NoOcied08amebHOCHLb
uugp, xkomopwte cnedyem zanucamv ¢ BIAHK OTBETOB Ne 1 cnpasa om
HOMepa coomeemcmeylouiezo 3a0anus, Hauunasa ¢ nepeoii knemouku. Ecnu
OMEemom AGNAEMCA NOCAe006AMENbHOCHb UuPp, mo 3anuwiume eé 0e3
npobenos u_0py2ux_OONOJIHUMENbHbIX cuMmeo06. Kaycovlit cumeon nuwiume
6 O0mMOenbHOU Klemouke 6 COOMEEeMCHmEUU C HPUBCOCHHLIMU 6 O1aHKe
obpazyamu.

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

-/

WANSSY

Puc. 1 Puc. 2

ABTOMOOHJIEHOE KOJIECO TIPEACTaBISET COOOW METAUIMYSCKHA JHUCK
C YCTAaHOBJICHHOM Ha HEro pe3MHOBOM IIMHOM. [lMamMeTp naucka coBHafaer
C IMaMEeTPOM BHYTPEHHEr0 OTBEPCTHs B IIKHE. [IJ11 MapKUPOBKU aBTOMOOUIIBHBIX
IIMH TPUMEHSETCs eAuHas cucremMa oOo3HaueHuii. Hampumep, 195/65 R15
(puc. 1). IlepBoe umcio 03HaUaeT MUPUHY IIUHEI B B MumnMerpax. Crexyromiee
9HUCII0O O3HAa4daeT BHICOTY OOKOBMHBI IMHBI / B TPOIECHTaX IIMPHHEL
B mpuBenéHHOM mIpuMepe LIMpHHA INWHBI paBHa 195 MM, a BbICOTa GOKOBHHBI
paBHa 65 % ot 195, To ecthb 126,75 MM.

BbyxBa o603Ha4aeT THN KOHCTPYyKIUK mUHBL. bykBa R o3Hawaer, uro mmHa
panuanbHas, TO €CTb HHUTH Kapkaca B IIMHE DPACHOJI0XKEHBl BJOJb PaJiyCoB
Koseca. Ha Bcex JIErKOBBIX aBTOMOOWISAX NPUMEHSIOTCS LIMHBI paauaibHOR
KOHCTPYKIIHH.

3a OykBOW yKa3aH JuamMeTp aucka ¢ B pAroiMax. Ha pucyHke mmHA
paccunTaHa Ha IUCK AuaMeTpom 15 mioiimoB. B onHoM mroiime 25,4 MM.

Takum 00pa3oM, 3Hass MapKUPOBKY IIHUHBI, MOKHO HAWTH OOLIMIA IUAMETP
koieca D.

3aBOJ] TPOM3BOIAMT JICTKOBHIC AaBTOMOOWIM  ONPENCIEHHOW MOJEIH
Y yCTaHaBJIMBAET HAa HUX KoJyiéca ¢ IUHaMK MapkupoBku 165/70 R13.

© 2025 denepanbHas ciyx0a o Haa30py B chepe 00pa3oBaHuUst H HAYKU




JlemoncTpanuonHslii Bapuant OI'D 2025 . MATEMATHKA, 9 knacc. 9/20

3aBoji JOMYCKaeT YCTaHOBKY INMH pa3HBIX pa3sMmepoB. B Tabnuie moka3aHbl
pa3peuiéHHble pa3Mephl LUH.

[upuHa muHEL (MM) Junamerp nucka (IorWMbl)

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

[unp1 KaKol HaMMEHBLIEH MUPUHBI MOYKHO YCTaHABIMBATh HA aBTOMOOWIIb, €CITU
JmameTp aucka paseH 15 mroiimam? OTBeT AaiiTe B MHJUIUMETpPAX.

OTBeT:

Ha ckxonpko MWIIMMETpOB paanyc koseca ¢ mmHOH 205/55 R14 Oomnbiie, dem
pamuyc koseca ¢ muHON 165/65 R14?

OTBeT:

Ha cxoipko MIJUIMMETPOB YBEJIMUYHUTCS THAMETp Kojleca, €CIIH 3aMEHHUThH Koiéca,
yCTaHOBJICHHBIC Ha 3aBojie, Koiécamu ¢ muHamu 195/50 R15?

OTBeT:

Haiinure nuamerp Kojeca aBTOMOOWIS, BBIXOAAIIEro ¢ 3aBoja. OTBeT maiire
B MIJTUMETpAX.

OTBeT:
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Ha CKOJIBKO NPOIEHTOB YBEIMYHUTCS MPOOEr aBTOMOOWIS HPH OJHOM 000poTe
KoJIeca, eCIM 3aMEHHUTb KOJIECa, YCTAaHOBJICHHBIC HA 3aBOJE, KOJIECAMH C IIMHAMH
175/60 R14? Pe3yabpTaT OKpyTiIuTe 1O AECATHIX.

OrtBeT:

3 2
[IpencraBpTe BBIpaXKCHUE 575 B Buae npobu co 3Hamenarenem 70. B orBer
3aITUIIUTE YACIUTEIh MOTYISHHON IPoOH.

OTBeT:

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

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

|

3 2) 5 3 o 4 o

OTBeT: D

14 [, 4)\°
b
Haiigure 3HaueHne BrIpaskeHUS — ] pra= 3ub=+3.
a-

OTBeT:

Pemmre ypaBHeHne
2x7—3x+1=0.

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

OrtBeT:
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B wmarasune kxaHurosapoB B mpopaxe 100 pyuek: 37 kpacHbIX, 8 3€nEHBIX,
17 duoneToBbIX, OCTalIbHBIE CHHHUE U YEPHBIC, UX NMOPOBHY. HaiinnTe BEposSTHOCTH
TOTO, YTO CIydaifHO BbIOpaHHas B 3TOM MarasMHe pydyka OKa)KeTcsl KpacHOU
nnu 4€pHOM.

OTBeT:

YcTaHOBHTE COOTBETCTBHE MEXIY QDYHKUUSIMH U UX rpadUKaMU.

®OYHKIMU

A) y=—x"-x+5 B) yz—%x—l B) -_12
I'PAOUKHA
1) Y 2) Y 3) d
/ 1 \\ 1 1
0 x 0 x 0 x

/ \
I \
f |
l |

B tabnume nox xaxxmoi OyKBOH YKaKUTE COOTBETCTBYIOIIMA HOMED.

A|b|B

OTBeT:

DHeprus 3apspKeHHOT0 KOoHJeHcaropa W (B IDKOYISX) BBIYUCISAETCS MO (opMylie
cu’
2
MOTCHI[MAJIOB Ha OOKJIaIKkax KoHAeHcaTopa (B BoibTax). Haliaure sHepruto
KOHZIeHCaTopa EMKOCTRIO 107 (apa, eciu pa3sHOCTh MOTCHIHAIOB 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 pelieHuit 3) (2+x)
2) (—:4) 4) (2:4)

OrtBeT: D

Kamens Opocarot B niry0okoe ymense. 3a IepByI0 CEKyHIy OH IIpoJeTaeT 6 M, a 3a
Ka)XIyI0 CIeAyIoNyo ceKyHay Ha 10 M Oornblne, deMm 3a MPeABIIYIIYIO, 1O TeX
Hop, MOKa He JOCTUTHET JHa ymenbs. CKONbKO METPOB NPOJNETUT KaMeHb 3a
nepBbIe 5 CeKyH?

OrtBeT:

B paBHoOenpennoM TtpeyronsHuke ABC ¢ ocHoBanmem AC B
BHemHui yrom npu BepmmbHe C paBen 123°. Haiiaute
Benuunny yriaa ABC. OtBert paiite B rpaaycax.

Otser: . 123°

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

Q

OTBeT: . A

B paBHOOEIpEHHON Tpameyy OCHOBAHUS PaBHBI 2
2 1 8, a OJIH U3 YTIIOB MEX1y OOKOBOW CTOPOHOM
n ocHOBaHueM paBeH 45°. Haiigure miomans

3TOM Tpamnenuu.
45°

OrtBeT:
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Ha xnerwatoif Oymare ¢ pasmepoM KieTkm 1x1
n3o0pakeHa Tpareuus. Haligure miuny e€ cpenHei
JIUHUY.

OrtBeT:

Kaxkue u3 (621 (5910%:0111070.€ yTBep)KZ[eHI/IfI SIBJISIFOTCS. NICTUHHBIMM BBICKA3bIBAHUSAMU?

1) Yepes TouKy, HE JIeKAUIyI0 Ha TAaHHOW NPSIMOH, MOXKHO IIPOBECTH HPSIMYIO,
NapajuIeIbHYIO 3TOH MPSAMOMN.

2) Ecnum nuaroHany napajieorpaMMa paBHBI, TO 3TOT MapajienorpaMM sBIsieTcs
pombGom.

3) PaccrosiHue OT TOYKH, JeXalled Ha OKPYXKHOCTU, JO LEHTpa OKPYXKHOCTHU
PaBHO pajiuycy.

B oTBere 3ammmmTe HOMepa BBIOPAHHBIX yTBEp)KAEHHH Oe3 MpoOEeNoB, 3amsaThIX
U JIPYTUX JOIOIHUTEIBHBIX CUMBOJIOB.

OTBeT:

He 3a6yovme nepenecmu ece omeemvt ¢ b/JIAHK OTBETOB M1
6 coomeemcmeuu ¢ UHCMPYKyueil no 6bINOJIHEHUIO padonbl.

Ilposepvme, umodvl Kadxcowvlii omeem Obl1 3ANUCAH 6 CMPOKE C HOMEPOM
COOMEEMCmayIoue20 3a0anus.
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Yacrtp 2

Ilpu evinonnenuu 3adanuii 20-25 ucnonwvzyilme b/JIAHK OTBETOB M 2.
Crauana yKaxcume HOMep 3A0aHUA, 4 3amMeM 3ARUUIUME €20 pPeuleHue
u omeem. [luwuume uémko u pazoopuueo.

PemmTe HepaBeHCTBO — # <0.
x —=Tx-8

Hmerores nBa cocyza, copepxamue 10 Kr 1 16 Kr pacTBOpa KUCIOTBI Pa3IMYHON
KoHUeHTpauuu. Eciu ux ciuTh BMeCTe, TO IOIYYMTCS PAacTBOpP, COAEpKaIlUi
55 % xucnotsl. Eciu ’e CIUTh paBHBIE MAcChl ATUX PACTBOPOB, TO MOIY4EHHBII
pactBop Oyner comepxath 61 % xucnorel. CKOJBKO MPOLEHTOB KHUCIOTHI
COJEP>KUTCSL B IEPBOM pacTBope?

¥t —13x%+36
(x—3)(x+2)

3HAUCHUSX ¢ MpsAMas )y =C HMeeT ¢ TpaKOM POBHO OJHY OOIIYIO TOUKY.

[Moctpoiite rpaduk ¢GyHKIHH Y= U OIpENENIUTe, TPU KaKUX

B npsmoyromsaoMm Tpeyronbauke ABC ¢ mpsimbiM yriom C U3BECTHBI KAaTETHI:
AC =6, BC=8. Haiigure mequany CK 3TOro TpeyrojbHHUKA.

Ha cpenneit muamn tpamenmun ABCD c¢ ocuHoBammsmu AD m BC BwIOpamm
IIPOM3BOJIbHYIO TOUKY E. Jlokaxure, 4To cyMMa IUIoLaaeil TpeyroisHukoB BEC
u AED paBHa NOJOBHUHE MJIOIIAIN TPANELUN.

OcnoBanne AC paBHOOenpenHoro tpeyronsHuka ABC paBHO 12. OKpyXHOCTB
pajiycoM 8 ¢ LEHTPOM BHE 3TOTO TPEYTONBHUKA KACACTCs IPOJOIDKEHHIT OOKOBBIX
CTOpOH TpeyronpHuKa U Kacaetcst ocHoBaHusi AC. Haiinure paguyc OKpy»KHOCTH,
BIHCAaHHOU B TpeyroiabHuk ABC.

IIposepome, umodvl Kadxcovlii omeem 0Obl1 3anucan padoM ¢ HOMEPOM
COOMEemcmeyouezo 3a0anus.
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CucremMa OlleHHBAHUS 3K3aMEHALMOHHOI padoThl 10 MaTeMaTHKe
Yacrs 1

3a nmpaBWILHBIA OTBET Ha KaKa0e U3 3aaanuid 1—19 craButcs 1 6am.

Homep 3ananns | 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 <pnu> 31
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Kpurepuu onieHMBaHuUsI BbINOJIHEHNS 3a1aHUI ¢ Pa3BEPHYTHIM 0TBETOM

Yacrsb 2
12
Pemvite HepaBeHCTBO — ———< 0.
x —=Tx-8
Pemenue.
HcxomHoe HepaBEeHCTBO MPUHUMAET BU
12

— >0,
(x+1)(x-8)
oTkyma x<—1; x>8.
Ortset: (—o0;—1); (8;+0).

Copepixanne KpuTepus Basibl
OO0CHOBaHHO TIOy9€H BEPHBII OTBET 2
Pemenue noBeneHoO 10 KOHIA, HO JOMYIICHBI BEIYUCIHTEIBHBIC OMHOKH, 1
€ UX y4€TOM JaJIbHEHIINE IIaTy BBIIIOIHEHB! BEPHO
PerieHnie He COOTBETCTBYET HU OJHOMY U3 KPUTEPHUEB, IEPEUHCICHHBIX 0
BBIIIIE
Maxkcumanvhuiii 6ann 2

Nmerores nBa cocyaa, copepxamue 10 kr 1 16 Kr pacTBOpa KUCJIOThI Pa3IMYHON
KOHLeHTpauuu. Eciy X ciuTh BMeCTe, TO IOJYYMTCS PacTBOpP, COAEpKaIlnit
55 % kucnotel. Ecnu ke cIuTh paBHbIE MAacchl 3THX PAacTBOPOB, TO MOTYyUEHHBIH
pactBop Oynmer comepxatb 61 % xucnorel. CKOJNBKO MPOIEHTOB KHCIOTHI
COJEPKUTCSI B IEPBOM pacTBope?

Pemenue.
ITycTe KOHIIEHTpaNys KMCIIOTEI B IIEPBOM COCYyJIE paBHA ¢, %, 8 BO BTOPOM — ¢, %.

[Tonyyaem cuctemy ypaBHEHUI:

10c, +16¢,
g 2% (10¢, +16¢, =1430,
o) 42—02 —6l; ¢ +c, =122,

otkyna ¢, =87, ¢, =35.
Orser: 87.
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Coaepxxanne Kputepus Baausl
Xop pelieHus 3a/1a4 BEpHbIH, IOJIy4€H BEPHBIM OTBET 2
BepHo cocTaBneHa MareMaTHUecKas MOJeNb 3a1auu (B aaredpandeckoi 1
Wi WHOH (opMe), OTHAKO pEelIeHHe [0 KOHIIA HE JOBEICHO WIIH
COJEPIKUT OIUOKU
nim
Pemenue B 1ienom BepHOE, HO COAEPIKUT HECYIIECTBEHHBIE HETOCTATKU
WJIN BBIYHCIIATEILHBIC OMTHOKH
Pemenne He cOOTBETCTBYET HH OJIHOMY M3 KPUTEPHEB, NMEPEUHCICHHBIX 0
BBIIIIE
Maxcumanvhuwviii 6a1n 2
4 2
N x —13x" +36
[Moctpoiite rpaduk QyHKIMH y="——"7—- | OINPEACINUTE, INPH KaAKUX
(x -3 ) ( X+ 2)

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

Pemenue.
Paznoxxum uucnurens ApoOr Ha MHOXKHTEIH:

w1307 436 = (2 —4)(¥7 = 9) = (x-2)(x+2)(x=3)(x+3).

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

y=x2+x—6. y=6 \ y |
I'padurom sBrsiercss mapabona 6e3 Todek ;
(-2;-4) u (36). §
= y=x*+x-6
Ipsimast y=c uMeeT ¢ rpauKOM POBHO OJHY ‘
OOIIYI0 TOYKY, €CIH MPOXOAUT  Yepes ‘ 1 3
BepuIMHy napabosl (—0,5;—6,25), b0 uepes -2001/3 x
ONHY ©3 BBIKOJOTHIX TOYEK. IlodToMy y——
c=-6,25, c=—4 wim c=6.
y=-26,25 \
OrtBert: -6,25, -4, 6.
Coaepsxkanune KpuTepusi Bajuibl
I'padpuk MOCTPOCH BEpHO, BEPHO HAWICHBI KMCKOMBIC 3HAUYCHUS 2
napaMmerpa
I'paduik OCTPOCH BEpHO, HO MCKOMBIC 3HAUCHHUS MapaMeTpa HalJaeHBI 1
HEBEPHO HJIM HE HalJeHBI
PemeHne He COOTBETCTBYET HU OJHOMY M3 KPHTEPHEB, NEPEUHCICHHBIX 0
BBIIIIC
Maxcumanouwviti 6ain 2
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B npsmoyromsHoM Tpeyroipruke ABC ¢ mpsiMbiM yrioM C H3BECTHBI KaTEThI:
AC=6, BC=8. Haiinure mennany CK 3TOro TpeyroJibHHUKA.

Pemennue. C
| 1 2 2 1
CK=—AB=—-N AC"+BC”™ =—~+36+64 =5.
2 2 2
OrtBer: 5.
A K B
Copaep:kanue KpuTepHsi Bauibl
Xon pelieHNs BEPHBIN, BCE €r0 ILArd BBIIOJHEHBI IPABUIBHO, IOIy4YEH 2
BEPHBII OTBET
Pemenue B 11e710M BEpHOE, HO COAEPHKHUT HECYILECTBEHHbIE HEAOCTATKU 1
WY BBIYMCIIUTENbHBIE OMINOKU
Pemenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPUEB, NEPEUUCICHHBIX 0
BBIIIIE
Maxcumanvuviii 6ann 2

Ha cpenneit nuuum tpanenuun ABCD c ocHoBanusmu AD u BC BbeIOpamu
MIPOU3BOJIBHYIO TOUKY E . JIOKaXXUTE, YTO CymMMa IUIOMAAeH TpeyroidbHUkoB BEC
u AED paBHa MOJIOBHUHE IJIOMIAIN TPATEIUH.

Hoka3aTenbcTBO.
IIposeném yepes Touxy E Beicory H,H, Tpameuu. BH, C
[lo Teopeme aneca cpeaHsist JUHUSA pPa3lEIUT E
BEICOTY ITOTIOJIAM.
Ilycts EH,=EH,=h. Torga cymma Iulomanei H
TpeyroabHukoB BEC u AED paBHa 4 H D
BC AD BC+ 4D
h-—+h-—=h-——F"".
2 2 2
BC+ AD
Ipu 3TOM IUIOMANH TpaleUu paBHa 2k "= IT0 KaK pa3 BABoe OoutbIIe
HalICHHOW CyMMBI ITOLIA/IeH TPEyroJIbHUKOB.
Conep:xaHue KpUTepus Banabl
Jloka3aTensCTBO BEpHOE, BCE MIarH 000CHOBAHBI 2
Jloka3aTenbCTBO B 1LIEIOM BEPHOE, HO COAEPIKUT HECYIIECTBEHHbIE 1
HEIOCTaTKH
Pemienrie He COOTBETCTBYET HH OJHOMY M3 KPUTEPHEB, MEPEUHCICHHBIX 0
BEIIIIE
MaxkcumanvHuoiii bann 2
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OcuoBanne AC paBHOOenpeHHOro TpeyrombHnka ABC paBHO 12. OKpyXHOCTB
paguycoM 8 ¢ IIEHTPOM BHE ITOTO TPEYTOIbHUKA KAacaeTcs MPOJOIKEHUH OOKOBBIX
CTOPOH TpeyroJbHUKA U Kacaercst ocHoBaHus AC. Haiinute pagnyc OKpy»XHOCTH,
BIIMCAHHOU B TpeyroiabHUuK ABC.

Pemenne.
IIycte O — ueHTp NaHHOM OKPY’KHOCTH,
a(Q— LEHTp OKpY>XHOCTH, BIMCaHHOMI

B TpeyrosibHuk ABC. Touka xacanuss M
OKpYKHOCTeH 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.
Coaepxxanue KpuTepust Bamibt

Xop pelieHus: BEpHBIH, MOIy4YeH BEPHbIN OTBET 2
Pemienue B 1enoM BepHOE, HO COIEPIKUT HECYLIECTBEHHBIE HEIOCTATKU 1
WM BBIYHUCIUTENbHBIE OIINOKU
Pemienrie He COOTBETCTBYET HU OTHOMY H3 KPHUTEPHEB, IMEPEUHCICHHBIX 0
BBIIIIE

Maxcumanvroiil 6an 2
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B coorserctBuu ¢ IlopsakoM NHpoBeNeHUS TOCYNAapCTBEHHONW HTOTOBOM
aTTecTaluu 1o 00pa3oBaTeIbHBIM MPOrpaMMaM OCHOBHOTO 00Iero o0pa3oBaHus
(mpuka3 Munnpocemenuss Poccuu u PocoOpHanzopa ot 04.04.2023 Ne 232/551,
3apeructpuposad MuntocroM Poccun 12.05.2023 Ne 73292)

«72. IIpoBepka sK3aMEHAIIMOHHBIX paboT BKIIOYAET B ceOs:

1) mpoBepKy W OLIEHHUBaHUWE 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 IKCHEPTHI HE3ABUCUMO JPYT OT
JIpyTa BBICTABISIIOT MEPBUYHBIE OAJUTBI 32 KaXKABI Pa3BEPHYTHIN OTBET Ha 3aJaHUs
KUM. <...>

B ciyyae CyIIeCTBEHHOIO pacxXoXKAEHMs B IEPBUYHBIX Oaiiax,
BBICTABJIICHHBIX ~ JBYMS  OKCIEpPTaMH, Ha3HadyaeTcs  TPeTbsi  IPOBEpKa.
CyIIecTBeHHOE PAcXOXKIEHHE B IEPBHYHBIX Oa/ulaX ONIpeNeNieHO0 B KPUTEPHSIX
OLICHWBAHUS 0 COOTBETCTBYIOIIEMY YYeOHOMY IpEIMETy, pa3paboTka KOTOPBIX
opranusyetcst PocoOpHaa3opom.

Tperuil 5KcHepT Ha3HadaeTcs IO COIVIACOBAHUIO C IpeAceAaTeneM
IPEeIMETHON KOMUCCHM W3 4HCIa O3KCIEPTOB, paHee He IIPOBEPSBIIMX
9K3aMEHAIMOHHYI0 paldoTy.

TpeTbeMy 3KcIepTy MPeaocTaBiseTcss HHPOPMAIHS O MEPBUYHBIX Oaax,
BBICTABJICHHBIX AKCIICPTaMH, paHee POBEPABIIIMHI SK3aMEHAHOHHYIO paboTy».

CylIeCTBEHHBIM CUUTAETCS CIEAYIOLIEE PACXOXKICHHE.

1. Pacxoxnenue B Oajiax, BbBICTAaBIEHHBIX JBYMS OKCIEpTaMH 3a
BEINONTHEHNE J000ro M3 3amanuii 20-25, cocraBmser 2 Oamna. B atom ciydae
TpeTuil S3KcHepT IpOBEpseT OTBEThl Ha 3aJaHMsl, KOTOPbIE BBI3BAIU CTOJIb
CYLIECTBEHHOE PACXOXKICHUE.

2. PacxoxneHne MeXIy CyMMaMH 0ajulOB, BBICTAaBJICHHBIX ABYMSI
SKCTIEpTaMH 3a BBINONHEHWe 3amaHmii 20-25, coctaBmser 4 wiam Ooxnee Oamna.
B sToMm ciydae TpeTuii skcriepT npoBepseT OTBETHI Ha Bee 3aganus 20-25.

3. PacxoxxaeHue B pe3yibTaTax OLEHHMBAHHS IBYMs JKCIIEPTaMH OTBETa Ha
0o1HO W3 3ajaHuit 20-25 3axioyaercs B TOM, YTO OJUH JKCHEpPT yKaszajd Ha
OTCYTCTBHE OTBETa Ha 3a/JlaHMEe B HK3aMEHAI[MOHHOH paboTe, a Jpyroi SKCIepT
BBICTaBHJI 32 BBIIOJIHEHHE 9TOT0 3a/laHus HEeHyJIeBoi Oal. B aTom ciydae Tpetuit
9KCIEPT MPOBEPSIET TOJIBKO OTBETHI HA 3aJaHusl, KOTOPbIE ObLIM OLIEHEHBI CO CTOJb
CYIIECTBEHHBIM PACXOXKICHUEM.

4. Cutyanuu, Ipud KOTOPBIX OAMH 3KCIEPT yKa3al Ha OTCYTCTBUE OTBETa
B 9K3aMEHAIIMOHHOM paboTe, a BTOPOH S3KCIEpT BBICTaBUJI HyJEBOH Oamn 3a
BBIMOJTHEHUE OJTOrO 3aJaHus, HE SBISIOTCA CHTYallsIMA CYIIECTBEHHOTO
PacXOXIIeHHS B OLCHUBAHHH.

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