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TocynapcTBeHHasi HTOTOBasi aTTeCTANMA MO 00Pa30BaTeIbHBIM
nporpaMMamM OCHOBHOI0 00111ero odopa3zoBanus B (popme
OCHOBHOI'0 IOCY1apCTBEHHOT0 3k3amMeHa (OI'J)

JleMOHCTpallMOHHBIN BAPUAHT
KOHTPOJIbHBIX H3MEPUTEIbHbIX MATEPHAI0B OCHOBHOI'O
rocyAapcTBeHHOro 3xk3amena 2023 rona
no MATEMATHUKE

MOJrOTOBIIEH (hefepalibHBIM rOCYJapPCTBEHHBIM OOIKETHBIM
. Hay4YHBIM YUPEXKICHUEM .
«OENEPAJIBHBI UHCTUTYT NEAATOI'MYECKUX USMEPEHUN»
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OcHoBHoOI rocynapcrBenHblii 3xk3amed no MATEMATUKE

TlosicHeHUsl K 1eMOHCTPALIMOHHOMY BapUAHTY
KOHTPOJIbHBIX U3MEPHUTEIbHBIX MATEPHAJIOB OCHOBHOT'O IOCY/IapCTBEHHOTO
s3k3amena 2023 rona no MATEMATHUKE

IIpn o3HakoMieHHH C JEeMOHCTPalMOHHBEIM BapuaHTOM 2023 T. ciemyer
UMETh B BHIy, YTO 3aJaHus, BKJIIOUEHHbIE B JICMOHCTPAL[MOHHBIH BapHaHT,
HE OTPaXXalOT BCEX DJEMEHTOB COAEPXKAHUs, KOTOpble OYyIyT NpPOBEPSTHCS
¢ momompio BapuantoB KWUM B 2023 1. I[lomHbli mepedeHb DSIEMEHTOB
COJIepKaHusl, KOTOpble MOTYT KOHTPOJIMPOBAThCs Ha sk3amene 2023 r., mpuBenéH
B KOAN(UKATOPE JIEMEHTOB COAEPXKAHHUI M TPeOOBaHUI K YPOBHIO MOATOTOBKH
oOyyaromuxcsi Uil IPOBEAEHHs OCHOBHOTO TOCYIApCTBEHHOTO 3K3aMeHa
[0 MaTeMaTuKe, pa3MeLIEHHOM Ha caiite: www.fipi.ru.

B 1eMOHCTPALMOHHOM BapHaHTe NpPeACTABJIEHbI KOHKpPETHbIe IMPUMeEpPHI
3alaHuii, He HCYEpPNbIBAIOLIHE BCero MHOroo0pa3usi  BO3MOKHBIX
¢opmyanpoBoOK 3aaHMIi HA KaXKA0H NMO3MIHMM BAPHAHTA IK3aMeHAIMOHHOM
padoThI.

Bce 3amanmsi, wucnoJb3yemble JUISI  COCTaBJEHHUS IK3aMeHAIIMOHHBIX
BAPHAHTOB, pa3MellleHbl B OTKPBLITOM 0aHke 3aaanuii OI'D Ha caiite fipi.ru.

JleMOHCTpallMOHHbBIM BapuaHT MpeJHa3HauYeH Uil TOro, 4roObl JaTh
BO3MOXHOCTh JI000OMY YYacTHMKY O5K3aM€Ha M IIHUPOKOH OOLIeCTBEHHOCTH
COCTaBUTH IPEACTAaBICHHE O CTPYKType Oyaymied SK3aMEeHalMOHHOH padoTHl,
KoIuyecTBe U (hopMe 3aJaHuid, a TakxKe 00 UX YPOBHE CIIOKHOCTH.

IIpuBenéHHbIe KPUTEPHH OLIEHUBAHUS BBIIIOIHEHUS 3aJaHUH ¢ Pa3BEPHYTHIM
OTBETOM, BKJIOYEHHBIC B ATOT BApUaHT, IO3BOJAT COCTABUTH IPEICTaBICHHE
0 TpeOOBaHUAX K MOJHOTE U IPABUILHOCTY 3aIMCU Pa3BEPHYTOrO OTBETA.

OTtu cBeleHUs JalOT OyAyIIMM YYacTHHKAaM 5K3aMEHa BO3MOXKHOCTh
BBIPa0OTATh CTPATETHIO TIOATOTOBKH K cljadye K3aMeHa 110 MaTeMaTHKe.
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CIHHPABOYHBIE MATEPHAJIBI IO MATEMATUKE
AJITEBPA

e dopmyna KOpHEH KBaJpaTHOTO ypaBHEHUS:

—b+
b;—\/ﬁ,me D=b>—4ac.

N 2
e Eciu kBajipaTHbIi TPEXWIEH ax ~ +bx + ¢ UMeET /1Ba KOPHSL X| U X, , TO
2
ax“+bx+c=a(x—x;)(x—x,);

o . 2 o
€CJIM KBaJApPaTHBIM TPEXWICH ax + bx + ¢ umeer CAWHCTBECHHBIN KOPEHb X,
TO

ax2+b)c+c=a(x—x0)2

e AGcIcca BepIIMHbI TAPaGoIbl, 3a1aHHON ypaBHEHHEM y = ax ~ +bx+c:
Xo=— i .
2a
o @opmyna n-To wieHa apudMeTHUECKOi nporpeccnu (a, ), IEPBBIA WieH
KOTOPOH PaBEH d| M Pa3HOCTh paBHa d :
a,=a;+d(n-1).

e DopMyJIa CyMMEI IIEPBBIX 7 WIEHOB apU()METUIECKOM POrPECCHH:
(a1+a,)n

S =
" 2

3/21

e dopMmyra n-ro WieHa reOMETPHUECKON porpeccuu b ,, MepBbIid WIEH KOTOPO

paBeH b1 , @ 3HAMEHATECJIb PaBEH ¢ :
n—1

b,=by-q
e dopmyna CyMMBI IEPBBIX 7 YIEHOB F€OMETPHUYECKOM MPOrPECCHH:
G- (q" —l)b1
n —q -1

¢ DOpMyIIBI COKPAIIEHHOTO YMHOKEHHUS:
(a+b)>=a’+2ab+b";
(a—b)2 =a’-2ab+b*;
a’=b’>=(a—-b)(a+b).
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e CaoiicTBa apI/I(I)MeTI/I‘IeCKOFO KBaJApaTHOI'O KOPHA:

\/ab:\/E‘\/Z mpu a=>0,b=0;
\/Ezﬁ npu a=0,5>0.
b b

e CpoiicTBa crenenu mpu a >0, b>0
-n _ 1
a ==
a
n m
a

n+m
a -a = 5

5

n—m

Q|a
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(Clb)nz an bn :
a n_ a"
(b) ot
Tabauna KBaapaToB ABY3HAYHBIX YHCE
Enunuust
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
E 5 2500 2601 2704 2809 2916 3025 3136 3249 3364 3481
= 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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IF'EOMETPUA

CyMMa yIJioB BBITYKIIOrO 71 -yrojibHUKa paHa 180°(n—2).

Cpez[Hsm JIMHUSA TPEYTroJIbHHUKA U Tpanelununu

B MN — cp. nuH. B C BC|| AD
MN || AC % MN — cp. nun.
M N mn=4€ M y MNI4D
2 % My = BC+4D
2
A C A D

OnurcaHHas ¥ BIHCaHHAS OKPYXXHOCTH IIPAaBHUJIbHOTO TPCYTOJIbHUKA

_av3 _ax/g

R==3 "%
a

S_aZ\/E hza«/?

T4 2

Hns tpeyrompamka ABC co croponamu AB=c,
AC=b,BC=a:
sind sinB sinC

>

o
ool
Q

A A C The R — pajuyc ONMHCaHHO! OKPY)KHOCTHL.

Hdna tpeyronsauka ABC co cropoHamu AB=c,
AC=b, BC=a:

c?=a’+b*—2abcosC.

Jnuna oxpyxuoctu C =2nr

IImomane kpyra S = '’

(W
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ITnowaou guzyp
[Tapannenorpamm TpeyroabHuK
1
S==ah
b/ In, S=ah, b Sah,
Y S'=absiny S:labsiny
a a 2
Tpaneuus Pom6
b
A‘ d,, d, — nnaronamu
h g4t b A .
; S s=lag,
2
O
a

IIpsMOyroabHBIN TPEyroabHUK

sino=

o
)
ISR

cosa =

a
tea=2
b gu b

Teopema ITudaropa: a Tipi=c’

.2 2
OcHOBHOE TPUTOHOMETPHUICCKOE TOXKICCTBO: SIn 0L+ COS O = 1

HexoTopsle 3Ha4eHHs] TPUTOHOMETPUUECKUX (YHKIUH

MATEMATUKA, 9 knacc.
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o | rpagycsl | 0° 30° 45° 60° 90° | 180° | 270° | 360°
sina 0 1 Q ﬁ 1 0 -1 0
2 2 2
cosa 1 ﬁ Q 1 0 -1 0 1
2 2 2
tgo 0 @ 1 J3 0 0
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JleMOHCTPAIIMOHHBINA BapUAHT
KOHTPOJIbHBIX H3MEPUTEIbHBIX MATEPHAJIOB OCHOBHOIO

rocyJapcTBeHHOro 3xk3amena 2023 roaa
no MATEMATHUKE

HNHcTpyKknus mo BHINOJTHEHHIO PadoThI

DK3aMeHaIMOHHAas paboTa COCTOUT M3 JIByX YacTei, BKIIOYAIONIMX B ceOs
25 3apmanmid. Yacte 1 comepxut 19 3amaHmii, yacte 2 copepkuT 6 3agaHuit
C pa3BEPHYTHIM OTBETOM.

Ha BbITIONHEHHE 3K3aMEHAIIMOHHOW pPa0OThI MO0 MaTeMaTHKE OTBOIUTCS
3 yaca 55 MuHYT (235 MUHYT).

OrtBetsl K 3amanusaM 7 ¥ 13 3anummre B 0j1aHK oTBeToB Ne 1 B BUE OIHOM
UQPBI, KOTOpasi COOTBETCTBYET HOMEPY MPABUIBHOTO OTBETA.

Jlns  ocTalbHBIX 3aJaHMM dYacTH 1 OTBETOM SIBJIISICTCS YHCIIO WU
MocJIe0BaTeIbHOCTh Udp. OTBET 3alMIINTE B I1OJIC OTBETA B TEKCTE PabOTHI,
a 3areMm mepeHecute B Onank orBeroB Ne 1. Ecimu monmyumiach OOBIKHOBEHHAst
JpoOb, OTBET 3aIMIINTE B BUAE ACCATHYHOM.

Pemrennst 3aganuii 9acTMi 2 W OTBETHI K HHM 3alldIIMTE Ha OJIaHKe
otBeToB Ne 2. 3amaHusi MOXKHO BBITIONHATH B JIFOOOM mopsake. TekcT 3amaHus
MEePENKChIBATH HE HAaJ10, HEOOXOAUMO TOJIBKO YKa3aTh €ro HOMEp.

Bce OmaHky 3amonHSIOTCS SPKUMH YEPHBIMH uYepHUiIaMH. Jlomyckaercs
UCIIOJIb30BaHKE I'eJIEBON MU KAITMIIISIPHON PYUKH.

CHauana BeInosiHsA#TE 3aganus yacty 1. Hayate coBeryeM c Tex 3anaHuil,
KOTOpBIE BBI3BIBAIOT y Bac MeHbIe 3aTpyAHEHWH, 3aTeM MEpeXOquTe K APYyTUM
3amaHusaM. 1l SKOHOMHU BPEMEHH IPOIyCKaiTe 3aJaHue, KOTopoe He yaaércs
BBITIOJIHUTD Cpa3y, U Iepexonurte kK ciaeayioniemy. Ecau y Bac ocranercst Bpems,
BrI cmoskeTe BepHYTHCS K IPOIYIIICHHBIM 3a/IaHHUSIM.

I[Ipu  BbmmosHeHMH wacth 1  Bce  HEOOXOJMMbIE  BBIYMCIICHHMS,
npeoOpa3oBaHUsl BBIMOJHINWTE B UYEPHOBHUKE. 3aMUCH B YEPHOBUKE, a TaKiKe
B Te€KCTe KOHTPOJbHBIX H3MEPUTEJbHBIX MATEPHAJIOB He YYUTHIBAKOTCH NMPH
OlLleHMBAHMU PaldOTHI.

Ecnu 3agaHne conepXUT PUCYHOK, TO HAa HEM HEMOCPEICTBEHHO B TEKCTE
paboThl MOXKHO BBITIOJNHATH HeoOXoauMbie Bam mocTpoeHus. Pekomenayem
BHUMATEJIHO YUTATh YCIOBHE U IPOBOIUTH MPOBEPKY MOIYYEHHOT'O OTBETA.

IIpu BbImoNHEeHHH paboThl Bbl MOXeTe BOCIOJB30BATHCS CIPABOYHBIMHU
MaTepraiaMy, BEIJaHHBIMU BMecTe ¢ BapuanToM KUM, n mrHEWKOH.

Bannelr, momydyeHHble BaMu 3a BBINIOJIHEHHBIE 33/IaHUS, CYMMHPYIOTCS.
IMocrapaiiTech BBIMOJIHUTH KaK MOXKHO OOJblie 3alaHui U HaOpaTh HauOoJbIIce
KOJIMYECTBO 0aJIIOB.

[Tocne 3aBepmeHust paboTHl MPOBEPHTE, YTOOBI OTBET HA Ka)I0O€ 3a/laHue
B Onankax otBeToB Ne 1 u Ne 2 ObLI 3amucaH Mo/ MPaBUIIBHBIM HOMEPOM.

Kenaem ycnexa!
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Yacrs 1

Omeemamu K 3a0anuam 1-19 saensaomcesa uucio uiu ROC1e006AMETbHOCHb
yugpp, komopwte cnedyem zanucamy ¢ BJIAHK OTBETOB MNe 1 cnpasa om
HOMepa cooOmeemcmeyuiezo 3a0anus, Hauunas ¢ nepeoii kiemouxku. Ecau
omeemom AGNAEMCA NOCIEO06AMENbHOCHb UUPDP, MO 3anumiume eé 0e3
npobenos u_opyzux 00nOJHUMENbHbIX cumeonos. Kajcovlii cumeon nuwume
6 O0MOEeIbHOU KNemouKe 6 COOMEECMCMEUU C NPUBCOCHHBIMU 6 ONlaHKe
oodpazyamu.

Ilpouumaiime enumamenvno mexkcm u eplnoanume 3aoanusn 1-5.

L

! é - TK
NS O

** SI0J10H

@I “_(mro on

Ta 2 M

Ha nmane  u300pakeHO ~ JIOMOXO3SICTBO  NO  ajapecy:  ¢. ABJIeeBo,
3-ii [lomepeunsnii mep., A. 13 (cTopoHa KaxIOil KIETKH Ha IUTAHE paBHA 2 M).
Y4acTok UMEET NPSIMOYrojibHyI0 (GopMy. Beie3n u Bbe3a OCYIIECTBISIOTCS Uepe3
€IMHCTBEHHBIE BOPOTA.

Ilpu BXOAE Ha yYacTOK cIpaBa OT BOPOT HAXOIHUTCsS OaHs, a ClieBa — Tapaikx,
OTMEYEHHbIH Ha mane nudpoit 7. Ilnomans, 3aHaras rapaxoM, paBHa 32 KB. M.
XKuoit oM HaxomuTcs B riryOuHe TeppuTopuu. [IoMHMO rapaka, KHIOTO J0Ma
u OaHM, Ha ydyacTKe MMeeTcs capail (1oJcoOHOe MOMEIeHHE), PACIOI0KEHHbIH
PSIOM C TapakoM, M TEIUIMIA, MOCTPOCHHAs Ha TEPPUTOPHU oropona (Oropof
otMeueH nudpoit 2). [lepes )KUIBIM TOMOM UMEIOTCS SIOJIOHEBBIC TOCAIKH.

Bce MOpOKKM BHYTPH yYacTKa MMEIOT MIMPUHY | M W BBIMOLICHBI TPOTYapHOM
minTko pasmepoM IMX1Mm. Mexay OaHeld M TapakoM HMEETCs IUIOIIAAKa

IUIOIA/IBI0 64 KB. M, BBIMOILIEHHAS TAKOH e TUINTKOH.
K nmomoxoszsiicTBy monaBeneHO 3ieKTpudecTBO. VMeeTcss  MarucrpaibHOE
ra3ocHaOXeHHe.
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Jnst OoOBEKTOB, YKa3aHHBIX B TaONHUIe, OIpeNelHTe, KaKUMH LU(paMH OHH
0003HaueHbl Ha IUIaHe. 3amoJHMTEe Ta0nWIly, B OJAaHK OTBETOB IICPEHECHUTE
HOCIIeJOBATEILHOCTD YETHIPEX LU (P.

OOBEKTHI JKuioi oM Capait Bans Temnuma

JlemoHcTpanuonHslit Bapuant OI'D 2023 T. MATEMATHKA, 9 xnacc. 10/21

XO03fMH ydYacTKa IUIAHHPYET YCTPOUTH B JKHJIOM JIOME 3UMHEE OTOIUICHHE.
OH paccMaTpuBaeT JBa BapUaHTa: JIEKTPHUECKOE HIIHM ra30Boe OTOoIUIeHHe. LeHbt
Ha O0OpyIOBaHWE M CTOMMOCTH €rO YCTaHOBKM, IaHHBIC O pacxoje rasa,
9JIEKTPOIHEPTHHU U UX CTOMMOCTH JaHbI B TaOJHIIE.

Lngps

TpotyapHast muntka nponaércsi B ymakoBkax Mo 4 mryku. CKOJBKO YIaKOBOK
IUINTKA TOHAJ00MIOCh KyNHUTh, YTOObI BBUIOKUTH BCE JOPOKKH M IUIOLIAJKY
nepes rapaxom?

OrtBerT:

HaiinuTe miomanp, KOTOpyro 3aHUMaeT xuioil 1oM. OTBeT naiite B KBaJpaTHBIX

MeTpax.

OrBerT:

Haiigute paccTosiHME OT JKWJIOTO AOMa 10 Trapaxka (pacCTOSHHE MEXIY IBYMS
OyKalIIMMK TOYKaMU 10 TPSIMOi) B MeTpax.

OrtBerT:

© 2023 DenepanbHas ciaykba 1o Hag30py B cdepe 00pa3oBaHus U HAYKH

Tpouce Cpen. pacxon
Harpesarens raza/ CroumocTb raza /
(xorém) obopynosarie cpel. noTpedi. | 3JIEKTPOIHEPTrUr
U MOHTaX ’ ’
MOIIHOCTb
I'azoBoe
OTOMICHIE 24 TpIC. PYO. 18 280 py0. 1,2 ky6. M/a 5,6 py6./ky0. M
DneKTp.
OTOLICHIE 20 ThIC. PYO. 15 000 py6. 5,6 kBt 3,8 py0./(xkBt-4a)

O6nymaB 00a BapuaHTa, XO3MMH pPEIIMJI YCTaHOBUTH Tra30BO€ OOOPYHOBaHHE.
Uepe3s CKOJNBKO YacoB  HEMPEPHIBHOW  pabOThl  OTOIUIGHUS  DKOHOMHS
OT WCIOJB30BAHUS Tra3a BMECTO JJIEKTPUYECTBA KOMIICHCHPYET Pa3HOCTD
B CTOMMOCTH YCTaHOBKH I'a30BOT0 U 3JIEKTPUYECKOTO OTOIICHUS?

OrBer:

Haiinute 3Hauenne BbIpaxeHus %+ 0,07.

OrBer:

Ha xoopannaTHO#M npsiMoit oTMeueHa Touka A.

\
0 A 10

M3BecTHO, YTO OHA COOTBETCTBYET OAHOMY M3 UETHIPEX YKa3aHHBIX HIDKE YHCEI.
Kakxomy u3 uncen coorBeTcTByeT TOUKa 4?7

181
D 6 2) V37 3) 0.6 4) 4

OrBerT: D
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2
o =7 5
HaI/IZ[I/ITe 3HA4YCHUC BBIPpAXKCHUA a - (a ) npu a = 5.

OrBer:

2
Pemmte ypaBHeHue x~ +x—12=0.
Ecmu ypaBHeHue umeer 0Oosiee OJHOTO KOPHS, B OTBET 3alHMIIMTE OOJBIIWIA
13 KOPHEH.

OrBer:

Ha Tapenke nexaT IHUPOKKU, OJUHAKOBBIE HAa BHI: 4 ¢ MsICOM, 8 ¢ KalycTod
u 3 c s6noxamu. Ilers Hayraj BblOMpaeT oAuH NUpokoK. Halinure BeposTHOCTD
TOT0, YTO ITUPOIKOK OKAKETCS C AOITOKAMH.

OTBeT:

YcTaHOBHTE COOTBETCTBUE MEXKIY rpadukaMu QyHKIHA U GOpMylaMH, KOTOPbIE
UX 33/1a0T.

T'PA®UKU
A) \ y‘ ! B) y I\ B) y
\
\ / -
1 1 . 1
0 X T 0 X 5 X
\ 4
\
T
OOPMVIJIbI
— 2 _x =2
1) y=x 2) y=3 3) ¥ T
B Tabnune nox kaxaoi OyKBOH yKa)KHTE COOTBETCTBYIOLIMN HOMED.
A|b|B
Ortser:
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YT1oOBl IepeBecTH 3HAYCHHE TeMmepaTypbl Mo Iukane lLlembcust B - IIKamy
dapenreiita, nons3yorca dopmynoit =18t +32, rae t. — Temuepatypa
B rpamycax Llenscus, ¢, — Temneparypa B rpaxycax Papenreiita. CKOIbBKMM
rpagycam 1o mkane dapeHreiita cooTBeTCTBYeT —25 rpamycos 1o mikane Llenscus?

OrtBer:

Vkaxute PCIICHUEC CUCTEMBI HEPABCHCTB

x+2,650,
x+52=1.
Y /. _ s Y .
D -2,6 -4 x 3) -4 -2,6 X
~ Z 7 -
2) —4 -2,6 X 4 -2,6 X

OrBer: D

Buka pemmiia HauaTh enaTh 3apsaaKy Kaxk[oe yTpo. B mepBblil neHb OHa caenana
30 mpucenaHuil, a B KaXIbI CIEAYIOUIMA [E€Hb OHA Jelaja Ha OJHO U TO K€
KOJIMYECTBO TPUCENaHW OoIbIle, YeM B TpPEbIAyIINi AeHb. 3a 15 mHel oHa
caenana Bcero 975 mpucenanuil. CKonbko mpucelaHuil caenana Buka Ha ATl
JIeHb?

OrBer:

B pasHoGenpennom tpeyronbuuke ABC ¢ ocHoBanmem AC B
BHemHuit yron mpu Bepumuae C pasen 123°. Haiigure
Benuuuny yrna BAC. OTBeT faiite B rpasycax.

123°
OrBerT: . A I

Haiinure nnuny xopasl oKpyKHOCTH paauycoMm 13, ecnu
pacCTOSIHUE OT LEHTPa OKPY>KHOCTH JI0 XOPJBI PaBHO 5.

OrBer:
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7
Haitmure 1utomans — Tpamemuu, W300paxEHHON
Ha pUCYHKE.
12
1
9 12
Orser:

Haiinure TaHTeHC OCTPOro yria, n300pakEHHOTO Ha PUCYHKE.

OrtBerT:

Kaxwue u3 cnenyrommx yTBep>xaeHuii BepHbI?

1) Yepes Touky, HE JIEXKAIIyl0 HAa JAHHOH IPAMOH, MOXKHO IIPOBECTH HPAMYIO,
napajjeabHyl0 3TOU IPsMOH.

2) TpeyroneHuk co cropoHami 1, 2, 4 cymecTByerT.

3) B mo06om napaienorpaMme ecTh 1Ba PaBHBIX yTJIa.

B otBere 3anmmmTe HOMEpa BHIOpaHHBIX YTBEPKACHHH 0e3 MpoOenoB, 3amsAThIX
U IPYTUX TOTOTHUTEIBHBIX CHMBOJIOB.

OTBeT:

He 3a6yobme nepenecmu 6ce omeemwvt 6 Onank omeemog Nl
6 COOMEEenMCcmeul ¢ UHCIMPYKUUEil N0 6bINOTHEHUIO PAOOML.

IIposepvme, umoodvl Kaxcovlii omeem 0Obl1 3aNUCAH 8 CIMPOKE C HOMEPOM
coomeemcmayouezo 3a0anus.
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Yacrtnb 2

Ilpu evinonnenuu 3adanuii 20-25 ucnonwvzyitme b/JIAHK OTBETOB M 2.
Cnauana ykadxcume HOMED 3a0aHUA, A 3amMeM 3AnUUIUME €20 peuleHue
u omeem. Iluwiume uémro u pazoopuueo.

Pemmre ypasrerue x'=(4x—5)°.

P5100710B B 5 9acoB yTpa HAa MOTOPHOH JOJKE OTIPABHUICA OT IPHUCTAHH MPOTHUB
TEUEHUS] PEKU, 4Yepe3 HEKOTOpoe BpeMs Opocuil sIKOpb, 2 4aca JOBHJI PHIOY
U BepHyJcs obpatHo B 10 uvacoB yrtpa Toro ke aus. Ha kakoe paccrosHue
OT TPHCTAaHM OH OTIUIBUI, €CIM CKOPOCTh TEUYEHHS pEeKH paBHAa 2 KM/d,
a cOOCTBEHHAsI CKOPOCTh JIOAKU paBHa 6 KM/4?

x* —13x? +36
(x=3)(x+2)

3HAUEHUSX ¢ MpsAMas ¥ =c MMeeT ¢ TPahUKOM POBHO OJHY OOIIYIO TOUKY.

Tloctpoiite Tpaduk GyHKIHH Y= U OIpenesuTe, IMpHU KaKhX

B npsimoyronsaoMm TpeyronsHuke ABC ¢ mpsmbiM yriom C W3BECTHBI KaTeThI:
AC=6, BC=8. Haiinure meauany CK 3TOro TpeyrojbHHUKA.

B napamnenorpamme ABCD Touka E — cepeauna ctopoHsl 4B. M3BecTHO, 4YTO
EC=ED. JTlokaxuTe, 4TO TaHHBI{ MapajjienorpaMm — IpSIMOYTOJIbHHK.

OcnoBanne AC paBHOOenpeHHOro TpeyronbHuka ABC paBHO 12. OKpYXHOCTDH
paanycoM 8 ¢ IIEHTPOM BHE 3TOT0 TPEYTOJIbHUKA KacaeTcsl MPOJOJDKEHHIH OOKOBBIX
CTOPOH TpeyrojibHHKa u Kacaercsi ocHoBanust AC. Haiinure pagnyc OKpyKHOCTH,
BIIMCAHHOH B TpeyroasHuk ABC.

Ilposepbme, umoodvl Ka)covlii omeem Obll 3ANUCAH PAOOM C HOMEPOM
COOMEEMCMBYIOu|e20 3a0anus.
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JlemoHcTpanuonHsIit Bapuant OI'D 2023 T.

MATEMATHKA, 9 kiacc.

CucreMa olleHHBaHUS YK3aMeHAIMHOHHOI paﬁOTLl o MaTeMaTuke

Yacrs 1

3a npaBUIBHBIM OTBET Ha Kaxkaoe U3 3ananuil 1-19 craBurcs 1 6ami.

Homep 3aganus | IlpaBuibHbBIA 0TBET

1 3461

2 23

3 68

4 10

5 500

6 0,32

7 2

8 125

9 3

10 0,2

11 132

12 -13

13 2

14 50

15 57

16 24

17 168

18 2

19 13 <umr> 31
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KpnTepml OIICHUBAHUA BbINNOJIHCHUSA 3a)IﬁH]/Iﬁ C pa3BépHyTLlM OTBETOM

Yacrp 2

Pelunte ypaBHeHHe x ' = (4x— 5)2 .

Pemenue.
Hcxomgnoe ypaBHeHHE TPUBOAUTCS K BUY:

(x2—4x+5)(x2+4x—5)=0.

2 .
YpaBHenue x~ —4x+5=0 He uMeeT KOpHEH.

YpaBHeHHE x> +4x—5=0 umeer KOpHH —5S U 1.

OtBet: —5; 1.
Conep:xanue KpuTepusi Bajuibl

O060CHOBaHHO MOJIY4€H BEPHBIil OTBET 2
Peuienue noBeseHo 10 KOHIIA, HO JOMyIIeHA apudMeTryeckas ouinoka, 1
¢ €€ yu€ToM JajbHENIINE Iaryd BbIIOJHEHbBI BEPHO
Pemenne HEe COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, IEPEUHCICHHBIX 0
BBIIIIC

MaxcumanvHwlii 6ann 2
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Pr16010B B 5 4acoB yTpa Ha MOTOPHOM JIOAKE OTIPABMICS OT NPUCTAHH MPOTUB
TEYEHHUsl PEKH, depe3 HEKOTopoe BpeMs Opocui sKopb, 2 daca IJIOBHI PHIOY
u BepHylcs oOpatHo B 10 uyacoB yTpa Toro ke aHsi. Ha xakoe paccrosiHue
OT IIPUCTAaHM OH OTIUIBLI, €CJIM CKOPOCTh PEKH PpaBHa 2  KM/4,
a cOOCTBEHHas1 CKOPOCTB JIOJKH paBHA 6 KM/4?

Pemenue.

Ilycts nuckomoe paccrosHue paBHO X KM. CKOPOCTB JIOAKH NPH JBUKEHUH NPOTHB
TEYEeHUs paBHA 4 KM/4, NpU ABWKCHHH TIO TEUYCHHWIO paBHa & kM/4. Bpewms,
3a KOTOpOE€ JIOAKa JOIUIBIBET OT MecTa OTIPABICHUS A0 MeCTa Ha3HauYeHHS

X X
u o0paTHO, paBHO [Z+§j yaca. M3 ycnoBus 3ajaum ciexyeT, 4To 3TO BpeMs
paBHo 3 yacam. CocTaBUM ypaBHeHHE: X | X _ 5.
4 8
PemuB ypaBHeHHE, TONyIHM X =§.

OrtBeT: 8 kM.

Copep:kaHue KpUTEPHs Banibl
XoJ peleHus 3a1a4u BEPHBIH, OJY4YEeH BEPHBIN OTBET 2
Xon pelieHHs BEpHBbIM, BCE €ro IIaru IPUCYTCTBYIOT, HO JOMYIIEHA 1
apupmeTnyeckas ommoKa
Penienne He COOTBETCTBYET HU OJHOMY M3 KPHTEPHUEB, MEPEUHCICHHBIX 0
BBIIIIE
Maxcumanvuwiii bann 2
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x*—13x? +36
(x=3)(x+2)
3HAUEHMSX ¢ MpsMasl y=C UMeeT C rpauKoM pOBHO OIHY OOIIYIO TOUKY.

Ioctpoiite Tpaduk GYHKIUH Y=

Pemenue.
Paznoxum unciuTens podu Ha MHOKHTEIIH:

w130 436 = (27 -4 )(x7 - 9) = (x—2)(x+2)(x-3)(x+3).
Ipu x#—2 u x #3 GyHKLUHI IPUHUMACT BUJ
y=x2+x—6; e¢ rpadpuk — mnapabona, u3 y=6 \ y

18/21

U OIpelesuTe, IMpH KaKUX

KOTOPO#t BbIko0oTEl TOUkH (—2;—4) u (3;6).
[IpsiMas y=c uMmeeT ¢ rpaGuKOM POBHO OJHY

o01Iyr0 TOYKy JHOO TOrja, KOorja MpOXOIUT
yepe3 BEepIIUHY mapadoibl, 1100 TOTIa, Koraa

=x2+x-6

- g

—_

nepecekaer mapaboiny B JIBYX TOYKax, OJHA -20
U3 KOTOPBIX BBIKOJIOTas. BepiinHa mapabossl

umeet koopauHatsl (—0,5;—6,25).
IMoatomy ¢ =-6,25, c=—4 wm c=6.

Otser: ¢=—6,25, c=—4, c=6.

Conep:xaHue KpuTepust

banabl

I'paduk mocTpoeH BepHO, BEPHO HAWACHbI HCKOMBIC 3HAYCHHS 2
napaMerpa
I'paduk mocTpoeH BepHO, HO MCKOMbBIC 3HAYCHHUS TapaMeTpa HaWJCHBI 1
HEBEpHO WJIM HE Hal/IeHbI
Pemenne He COOTBETCTBYET HH OJHOMY U3 KPUTEPHEB, NEPEUHCICHHBIX 0
BbIIIE

Maxkcumanvrulii bann 2
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B npsmoyronsHoM TpeyroibHuke ABC ¢ npsimbiM yrimoM C HM3BECTHBI KaTEThI:
AC=6, BC=8. Haiinure meauany CK 3TOro TpeyroibHHKA.

Peenue. C
1 1 2 2
CK=—AB=—N AC" +BC"™ =
2 2
1
= 5\/ 36+64 =5
Ortger: 5.
A K B
Coaeprxanue KpuTepusi Banast
Xon pemieHust BEPHBIN, BCE €ro IIark BBIIOIHEHbI IPAaBUIBHO, MOIYYEH 2
BEPHBIN OTBET
Xop pelieHus: BEpHBIH, BCE €ro IIard BBINOJHEHBI IPAaBUIBHO, HO JaHBI 1
HETIOJIHBIC OOBSCHECHUS, WX JIONYIIEHA OJTHA BEIYMCIUTENbHAS OIIHOKA
Pemenue He cOOTBETCTBYET HHM OJHOMY M3 KPUTEPUEB, NMEPEUUCICHHBIX 0
BBIIIIE
Maxkcumanvhoiil 6ann 2

B napamnenorpamme ABCD Touka E — cepeauna ctopoHsl 4B. M3BecTHO, 4TO
EC=ED. JTlokaxuTe, 4TO JaHHbIH MapajienorpaMM — IPSIMOYTOJIbHHUK.

JloKa3aTesbCTBO. B C
Tpeyronsauku BEC u AED paBHBI 110 TPEM CTOPOHAM.
3nauut, yrasl CBE u DAE paBHbl. Tak Kak UX cymMMma E
papua 180°, T0 yrmer  paBuer  90°.  Takoii
napaniesorpaMM — MPsIMOYTOJIbHUK. y D

Copep:xaHue KpuTepust Banbl
JloKa3aTenbCTBO BEpHOE, BCE IIard 000CHOBAHBI 2
Jlokxa3aTenbCTBO B LIEIOM BEPHOE, HO COAEPKUT HETOYHOCTH 1
Pemenue He cOOTBETCTBYET HM OAHOMY M3 KPHTEPHUEB, MEPEUHCICHHBIX 0
BBIIIIE

Maxcumanvuwiii 6ann 2
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OcnoBaane AC paBHOOeapeHHoro TpeyrombHuka ABC paBHO 12. OKpy>KHOCTH
panuycoM 8 ¢ LIEHTPOM BHE 3TOTO TPEYTOJIbHUKA KacaeTcsl IPOJODKEHUH OOKOBBIX
CTOpPOH TPEyTOJIbHUKA U KacaeTrcs ocHoBaHUs AC. Haiinure pagmyc okpy>KHOCTH,
BIHCAaHHOU B TpeyronbHuK ABC.

Pemenue.
Ilycte O — ueHTp HaHHOH OKpY>KHOCTH,
a ( — IEHTP OKPY)XHOCTH, BIIMCaHHOW

C
B TpeyroibHuk ABC. 4
Touka kacauusi M okpyxuocteit gemut AC M 19)

HOTIONIaM. ‘y
A

Jdyan 4o 1 AO — OUCCEKTPUCH CMEKHBIX

yrnos, 3Haumt, yron OAQ npamoii. B
W3 mOpsAMOyrompHOTO —TpeyrodbHuka OAQ monydaem: AM>=MQ-MO .

CrenoBaTeabHO,
2
AM™ 9
OM =——=2=4,5.

oM 2

Ortser: 4,5.
Coaepixanue KpuTepus Banast
Xon pelieHus BEPHBIH, I0Jy4YeH BEPHBIN OTBET 2
XoJ pelleHHs BEPHbIHA, BCE €ro LIaru MNPUCYTCTBYIOT, HO [JOIylLEHA 1
apudmeTHieckas omumodka
Pemienne He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, IIEPEUUCICHHBIX 0
BBIIIIE
Maxcumanvhvii 6ann 2
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B coorBerctBun c IlopsinkoM mTpoBeeHHsS TOCYAapCTBEHHON HTOTOBOM
aTTecTallud 10 00pa30BaTENbHBIM IIPOrpaMMaM OCHOBHOI'O OOLIETO 0Opa3oBaHUs
(nmpuka3z Munnpocsenienust Poccun 1 Pocobpranzopa ot 07.11.2018 Ne 189/1513
3apeructpupoBan MuntoctoM Poccun 10.12.2018 Ne 52953)

«64. Dk3aMeHallMOHHbIE pAOOTBl IPOBEPSIOTCS JBYMs 3KCHEPTaMHU.
Ilo pesynpTaraM NIpPOBEPKH JKCIEPTHl HE3aBUCUMO JPYT OT Jpyra BbICTaBIIAIOT
Oayuthl 3a KaKABI OTBET Ha 3a/laHHs 9K3aMCHAIIMOHHOW paboThl. ... B ciyuae
CYILIECTBEHHOTO PACXOXKJACHUS B Oa/ulax, BBICTABICHHBIX JABYMs 3KCIEPTaMH,
Ha3HAyaeTcsi TpeThsl MpoBepka. CylIeCTBEHHOE pacxokaeHWe B Oamiax
OIIpeieNIeH0 B KPHUTEPHAX OIECHUBAHHS 10 COOTBETCTBYIOIIEMY YyYeOHOMY
IpeIMETY.

Tperuit osKkcmepT Ha3HayaeTcs MpenceAaTeieM MpeIMeTHOH KOMHCCHUU
W3 YHCla 9KCIEPTOB, paHee He MPOBEPSBIINX SK3aMEHAIMOHHYIO PadoTy.

TperbeMy  skcmepTy  HpenocTaBisercs uHbopManus o  Oamwiax,
BBICTABJICHHBIX OKCIICPTAMH, paHee MPOBEPSBIIMMH K3aMEHALOHHYIO paboTy.
Bannbl, BEICTaBICHHBIE TPETHAM KCIIEPTOM, SIBIISIOTCS OKOHYATEITEHBIMUY.

Cyl1ecTBEHHBIM CUMTAETCA CIEIYIOIIEe PACXOKICHUE.

1. PacxoxmeHume B Oaminax, BBICTABICHHBIX JBYMs OKCIepTaMH 32
BBINOJIHEHUE J1r000ro u3 3amanuii 20-25, cocraBuger 2 Gauta. B atom ciyuae
TPETUHl DSKCIepT MNpPOBEPSET OTBEThl HA 3aJaHUs, KOTOpbIE BBI3BAIM CTOJb
CYIIECTBEHHOE PACXOKICHHUE.

2. PacxoxaeHHs MEXAy CyMMaMH OaliOB, BBICTAaBJICHHBIX JBYMs
9KCIIEpTaMu 3a BBINOJHEHHE 3afmaHuii 20-25, coctaBmser 4 unau Oonee Oamia.
B strom ciayuae Tpetuit sxcnepT mpoBepsieT OTBETHI Ha Bee 3amanus 20-25.

3. PacxoxxmeHne B pe3yibTaTaX OLCHHBAHHS JBYMs SKCIIEPTaMHU OTBETAa Ha
oIHO M3 3azaHui 20-25 3akio4yaercs B TOM, YTO OJMH OJKCHEPT yKa3al Ha
OTCYTCTBHE OTBETa Ha 3aJaHHe B dK3aMEHALMOHHOW padoTe, a OPYroil sKcIepT
BBICTABUII 3a BBINOJHEHHE 3TOTO 3aJaHusl HeHylleBoil 6amt. B sTom ciyuae Tpertuii
9KCIIEPT MPOBEPSIET TOJIBKO OTBETHI HA 33aHMsI, KOTOPhIE OBLIN OLEHEHHI CO CTOJIb
CYIIECTBEHHBIM pacxoxjeHueM. CUTyaliu, IpU KOTOPBIX OTMH JKCIEPT yKa3al
Ha OTCYTCTBHE OTBETa B 3K3aMCHAIIMOHHOI paboTe, a BTOPOH IKCIEPT BHICTABUII
Hy/neBoH Oall 3a BBINONHEHHWE OSTOTO 3aJaHus, He SBIAIOTCA CHUTYalHsIMH
CYIIECTBEHHOTO PACXOK/ICHHUS B OLICHUBAHUH.
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