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OcHoBHOIi rocynapcrBenHblii 3x3amed no MATEMATHUKE

IosicHeHNs K 1IeMOHCTPAIMOHHOMY BAPHAHTY
KOHTPOJILHBIX H3MEPUTEJILHBIX MATEPHATIOB
OCHOBHOTI0 IOCy/IapCTBEHHOTO0 3Kk3amMeHa 2024 rona
no MATEMATHUKE

IIpu o3HaKOMIEHUU C IAEMOHCTpAalMOHHBIM BapuaHToM 2024 r. cienyer
UMETb B BHUJY, YTO 3aJaHUs, BKIIOYEHHBIE B JI€MOHCTPALMOHHbIM BapHaHT,
HE OTpaXkaloT BCEX DJIEMEHTOB COAEPXKAHHsA, KOTOpble OYyIyT IpPOBEPATHCA
¢ nomoipto BapuaHtoB KMM B 2024 r. IlonHbI mnepedeHb DIIEMEHTOB
CoJepKaHusl, KOTOPblE MOTYT KOHTPOJIMPOBaTbCA Ha dk3aMeHe 2024 r., mpuBenéH
B KOIU(UKATOpE NMPOBEPSICMBIX TPeOOBaHHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHONH MPOrpaMMbl OCHOBHOTO OOIIEr0 OOpa30BaHHS W 3ICMEHTOB
COAEpXKAHUS IS TPOBEACHUS OCHOBHOTO  TOCYHAapCTBEHHOTO 3K3aMEHA
10 MaTeMaTHKe, pa3MEIIEHHOM Ha caifre: www. fipi.ru:

B 1eMOHCTpPaMOHHOM BapHaHTE MPEICTABJIEHbI KOHKpPETHbIE TPHMEpPHI
3ajaHMii, He HCYepPNbIBAIOIMe . BCEro, MHOroo0pasusi  BO3MOKHBIX
(opMyIHPOBOK 3aJaHMi HA Ka:KA0i MO3MLUMH BAapHAHTA 3K3aMeHALMOHHOM
padoTHhI.

Bce 3agaHusi, wucHoJIb3yeMble ISl COCTABJIEHUSI JK3aMEHAUHOHHBIX
BapPMAHTOB, pa3MellleHbl B OTKPbITOM Oanke 3aganuii OI'D Ha caiire fipi.ru.

JleMOHCTpaIrMOHHBIA  BapMaHT TpeJHA3Ha4deH /I TOro, dYToOBl JaTh
BO3MOKHOCTh JIIOOOMY. YYaCTHMKY 5K3aM€Ha U IIHUPOKOH OOLIECTBEHHOCTH
COCTaBHUTH MPEJACTABICHUE O CTPYKType Oyayliedl SK3aMEeHalMOHHON paloTHl,
KoJI4uecTBe M (hopMe 3aTaHui, a Takke 00 UX yPOBHE CIIOXKHOCTH.

ITpuBenénHbIEe KPUTEPUU OLIEHUBAHMS BBIIOJIHEHUS 3aJaHUH ¢ Pa3BEPHYTHIM
OTBETOM, BKJIOUYEHHBIE B JTOT BApHAHT, MO3BOJIAT COCTaBUTH MPEICTAaBICHUE
0 TpeOOBaHMSX K MOJTHOTE U MPABIIBHOCTH 3aIIMCH Pa3BEPHYTOTO OTBETA.

OTH  CBEICHUS MJAlOT OyAyNIMM Y4YacTHHKAM »JK3aMeHa BO3MOXHOCTb
BbIpaGoTaTh CTPATErHIO MOJArOTOBKH K CAade IK3aMEHa 110 MaTeMaTHKe.
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CIIPABOYHBIE MATEPHAJIbI 11O MATEMATHKE
AJIT'EBPA

e dopmyna KOpHEU KBaJpaTHOIO YPaBHEHU:

—b+D

X=——— T1]€ D=b>—4ac.
2a

— 2
o Eciu KBafpaTHEIN TpéXUIeH ax ~ +bx + ¢ UMeeT Ba KOPHS X| U X o, TO
2
ax“+bx+c=a(x-x,)(x—x3);

o o 2 &
€CJIM KBaJIpaTHBIM TPEXWICH ax + bx + ¢ umeer €INHCTBCHHBIN KOPEHb X ),
TO

ax2+bx+c=a(x—x0)2

e Aocrmcca BepIIMHBI Tapadoiibl, 3aJaHHON YpaBHEHHEM ) = ax *ibxtc:
Xo=— i 3
2a
e @opmyna 1 -r0 wieHa apudMeTHIecKoi nporpecenu (d , ), IEpBBIA wieH
KOTOPOH paBeH a| W Pa3HOCTh paBHA d :

a,=a;+d(n-1).

e DopMyNa CyMMBI HEpBBIX /1 WICHOB apU(METHIECKOH POrpeccuH:
(ar+a,)n

=
! 2

e MopMyna n-ro WieHa TeOMETPHUECKON Tporpeccuu b ,, TIEPBBIA YiIeH KOTOPOi

paBeH b, a 3HAMCHATENb PaBeH ¢
1

b n= b 1°9 "
e dopmyna cyMMBI IEPBBIX 7 YICHOB TEOMETPUYECKOMN MPOTrPEeCcCHu:
S (q” -1 )b1
nTog-1

o DOpMyIIbl COKPALEHHOTO YMHOKEHHUSL:
(a+b)’=a’+2ab+b7;
(a—b)2 —a’-2ab+b?;
a’=b>=(a-b)(a+b).
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¢ CpoiicTBa apu(h)METHUECKOTO KBAJPATHOTO KOPHS:

x/ab:\/;-x/z mpu a=0, b=0;
\/zzﬁ mpu a=>0, b>0.
bV

e CsoiicTBa crerenu mpu a >0, b>0

MATEMATHUKA, 9 knacc.

4/21

-n 1
a =—;
n
a
n m n+m
a -a =a ;
n
a n—m
=da N
m
a
n )m nm
a | =a;
(ab)n=an b/‘l’
n
(z) —aL
b b"
Ta0Jauna KBaJpaToB ABYy3HAYHbIX YHCeEJ
Eaunuust
0 1 2 3 4 S 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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I'EOMETPUA

CyMMa YIJI0B BBIIYKJIOTO 71 -yroibHuKa paBHa 180°(n—2).

CpenHss TUHUS TPEYTOIbHUKA U TPaIeun

B MN — cp. num. B C BC|| AD
MN || AC % MN — cp. nun.
M N mnv=4C M, y MNII4D
2 % BC + AD
MN =252
2
A C A D

OnucaHHas U BOMCAHHAs OKPY>KHOCTHU MPaBUIBHOIO TPEYTOJbHUKA
R= av3 ¥ 4 a3
3

6
a3 L
4

3
h:
2

Hns tpeyronpuuka ABC co cropoHamu AB=c,
AC=b,BC=a:

a b c
sind sinB sinC ’

Q)
>l
Q

C TAe R —panuyc OMMCaHHON OKPYXKHOCTH.

N
>

Juis TtpeyrombHuka ABC co cropoHamu AB=c,
AC=b, BC=a:

c?=a’+b*-2abcosC.

Jnuna okpyxxnoctu C =2mr

[Tnomans xpyra S = mr’

o
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ITnowaou guzyp
ITapamtenorpamm TpeyronbHuK
_1
b/, S=ah, b §=ah,
AY S =absiny AY b Szlabsiny
a a 2
Tpaneuus Pom0O
b

dy; d, = nuaroHanu

1
S=§dld2

) savh, AN
AN

[IpssMOYyTONIBHBIN TPEYTOIBHUK

. a
smao=—
c
c a b
coso=—
c
_a
b tga—g

Teopema [Mudaropa: a Typt=c?

-2 2
OcHoOBHOE TPUT'OHOMETPUYCCKOC TOXKICCTBO: SIN 0L+ COS O = 1

HexoTopsle 3HaUCHNS TPUTOHOMETPHIECKHUX (DyHKITHI

o [ rpaaycsl | 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
tga 0 g 1 J3 0 0
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JleMOHCTPAaLIMOHHBIH BADHAHT
KOHTPOJIbHBIX H3MEPUTEJIbHBIX MaTePHATIOB

OCHOBHOTO roCyJapcTBeHHOr0 3Kk3amMeHa 2024 roxa
no MATEMATUKE

HNHeTpyKkuus 1m0 BbINOJTHEHHIO PadoThI

DK3aMeHalMOHHasi pab0oTa COCTOMT M3 JBYX 4acTeil, BKIIOYAIONIMX B ceOs
25 3amanuii. Yacte 1 comepxutr 19 3amaHuii, 4acTh 2 COJAEPXKHUT 6 3aaHuid
C Pa3BEPHYTHIM OTBETOM.

Ha BbImoiHEHHE 5K3aMEHAMOHHOW pabOThI TIO0 MaTeMaTHKE OTBOMUTCS
3 gaca 55 MuHYT (235 MUHYT).

OrtBersl K 3aganusM 7 ¥ 13 3anummure B O1a"k orBeToB Ne 1 B Buje ogHOM
TUQPBI, KOTOPast COOTBETCTBYET HOMEPY NPABIIBHOTO OTBETA.

Jms  ocTambHBIX 3amaHWil 9acTM | OTBETOM SIBJISICTCS  YHCIIO WU
MoCIe0BaTeIbHOCT IMdp. OTBET 3amUIIMTE B TOJEe OTBETA B TEKCTE PabOTHI,
a 3areM nepeHecure B OmaHK orBeroB Ne 1. Ecim momyummack OOBIKHOBEHHAs
JIpoOb, OTBET 3AIUIINTE B BUAE ACCATHIHOM.

Pemenuss 3amaHmii yactd 2 M OTBETHl K HHMM 3alldIIMTE Ha OJaHKE
otBeToB Ne 2. 3aiaHusi MOXKHO BBINOJIHATE B JIOOOM mopsake. TekcT 3amaHus
MIePENHCHIBATh HE HAJI0, HEOOXOIUMO TOJBKO YKa3aTh €r0 HOMEpP.

Bce OyaHKM 3amoiHSIOTCS SPKUMH 4YEPHBIMEU 4YepHWIamH. Jlomyckaercs
WCIIOJIb30BaHKE TEJICBOW WIIN KaIMILISIPHON PYUKH.

CHayvasna BBITIOJIHSIHTE 3aMaHus yactu 1. Hauath coBeTyeM ¢ Tex 3ajqaHMid,
KOTOpBIE BBI3BIBAIOT Yy Bac MeHble 3aTpyIHEHMH, 3aTeM MEPEeXOquTe K JAPyTruMm
3amaHusaM. Jliis 95KOHOMHMU. BpEMEHH TIPOITyCKaiTe 3ajjaHue, KOTOpoe He yaaércs
BBITNIOJIHUTB CPa3y, U IepexoauTe K cienywmemy. Eciu y Bac ocranercs Bpems,
BbI cMOXeTe BEpHYTBCS K IPONYIIEHHBIM 3aJaHUSM.

Ilpu  BeIMOJNHCHWW . YacTH 1  Bce  HEOOXOAUMBIE  BBIYHCIICHUS,
npeoOpazoBaHMsl BBIMOJHSNUTE B YEPHOBUKE. 3allMCH B 4YEPHOBHUKE, a TaKiKe
B TEKCTe KOHTPOJIbHBIX U3MEPUTEIbHBIX MATEPUAJIOB He YUYUTHIBAIOTCH NPH
OleHUBAHUM PadOTHI.

Ecin 3amanue conepkKuT pUCYHOK, TO Ha HEM HEMOCPEJICTBEHHO B TEKCTE
paboTel MOXXHO BBINIONHATE HeoOXxomumble Bam moctpoeHus. PexomeHayem
BHUMATEJILHO YUTATh YCJIOBHUE U MPOBOAMUTH MIPOBEPKY MOJYUYEHHOTO OTBETA.

IIpu BemoNHeHHH pabOTHl BB MOXeTe BOCHONB30BATHCS CIPAaBOYHBIMH
MaTepuanaMy, BBIIAHHBIMH  BMecTe ¢  BapuantoM KHWM,  nuneiikoi
U HEMPOTPAMMHUPYEMBIM KaJIbKYJISTOPOM.

bannbl, nmonmyuenHele Bamm 3a BBIIOMHEHHBIE 3alaHUs, CYMMHUPYIOTCS.
[MocrapaiiTech BBIIOJIHUTH KaK MOXHO OOJIbIIE 33JaHWil M HaOpaTh HaUOOIbIICE
KOJIMUECTBO OaJIJIOB.

Tlocne 3aBepiieHuss pabOTHl MPOBEPHTE, YTOOBI OTBET HA KAXKIOC 3aJaHHC
B Omankax orBeToB Ne 1 u No 2 GBuI 3ammcaH Mo MPaBHIBHBIM HOMEPOM.

Kenaem ycnexa!
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Yacrp 1

Omeemamu K 3aoanusam 1-19 aenaromca wucno uiu nociedo6amesibHOCHLb
yugpp, xkomopwie cnedyem zanucamv ¢ bBJIAHK OTBETOB Nel cnpasa om
HOMepa COOMmEemcmeyuez0 3a0anus, HaAuuHas ¢ nepeoi knemouku. Ecnu
OMEEemMoOM AGNAEMCA NOCAE006AMENbHOCHb UUPp, mo 3anuwiume eé 0e3
npoodenos u_opy2ux _O00NOJITHUMENAbHLIX cUME0.106. Kadicovtit cumeon nuwmume
6 0mOenbHOoUl KlemoyKe 6 COOMEEMCMEUU C NPUBEOEHHLIMU 6 O1laHKe
obpazyamu.

IIpouumaiime enumamenvrho mekcm u vitnoinume 3a0anusa 1-5.

BN IUJIUTK

** s10J710H

®
)

2 M

Ha nmame  n300paskeHO =~ JOMOXO3SHCTBO IO ajpecy:  C. ABJeeBo,
3-ii [lonepeunsidt miep., n.13 (cTopoHa KaxIOi KJIETKM Ha IUIaHE paBHA 2 M).
Y4acTok UMeeT. IpAMOYTONBHYI0 GopMy. Brle3n u Bbe3 OCYIIECTBISIIOTCS Yyepes
€IMHCTBEHHBIE BOPOTA.

ITpm BXO&IE Ha y4acTOK CIIpaBa OT BOPOT HAaXOAWTCSA OaHs, a CIeBa — Tapax,
OTMEUYCHHBIN Ha TuiaHe nudpoii 7. [Tnomans, 3aHaras rapaxxom, paBHa 32 KB. M.
Kunoii nom Haxogutcs B TyOnHE Tepputopud. [loMuMoO rapaxka, )KHUJIOro JoMa
n 0aHH; Ha y9acTKe MMeeTcs capall (I0AcOoOHOE ITOMEIICHHE), PACIIOIOKESHHBIH
pSAIOM C rapakoM, M TEIUIUIIA, MIOCTPOEHHAas Ha TEPPUTOPUM oropona (oropoxn
otmeueH uugpoi 2). Ilepen )KUIbIM JOMOM UMEIOTCS SI0JIOHEBBIC TIOCAIKH.

Bce nmopoxku BHyTpH ydacTKa MMEIOT HIMPUHY | M M BBIMOILEHBI TPOTyapHOU
IUIMTKOH pasMepoM ImXx1m. Mexny OaHeld W rapaxoM HMeEETCs IUIOIIAIKa
IUIONIAI6I0 64 KB. M, BEIMOIIIEHHAS TAKOMU )K€ TUITUTKOM.

K 1OMOXO3SiCTBY TMOJBENEHO DIICKTPUYECTBO. FIMeeTcs MaructpaibHOe
ra3ocHa0KeHHe.
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Jlns 0OBEeKTOB, yKa3aHHBIX B TaONWIe, ONpeneNuTe, KaKUMH LU(ppaMH OHH
0003HaueHbl Ha IUTaHe. 3amoilHUTEe TaOnuIly, B OJaHK OTBETOB IEPEHECUTE
MOCIIeIOBATENBHOCTD YETHIPEX MU P.

OOBEKTHI Kuioit tom Capait Bans Temnuua

JlemoHcTpanonHbli Bapuant OI'D 2024 r. MATEMATUKA, 9 knacc. 10/21

X035 MH ydYacTKa IUIAHUPYET YCTPOUTh B JKWIOM JOME 3HMMHEE OTOIUICHHE.
OH paccMaTpUBaeT JBa BapUAHTA: NEKTPHUYCCKOE MM T'a30BOC OTOIUICHHUE. LIeHBI
Ha O00OpyIOBaHME M CTOMMOCTh €r0 YCTaHOBKH, JaHHBIE O pacxoje rasa,
AJIEKTPOIHEPTHU B UX CTOMMOCTH JaHbI B TaONIHIIE.

Hucper

TpotyapHas miuTka nponaércs B ynakoBkax 1o 4 mTykd. CKOJIBKO YMakOBOK
IUIUTKA TIOHAHOOMIOCH KyNUTh, YTOOBI BBUIOKHTH BCE AOPOXKKH H IUIOMIAAKY
nepes rapaxom?

OrtBeT:

Haiigure mumomazns, KOTOpyro 3aHMMAET KuJIOW oM. OTBET naiiTe B KBaJpaTHBIX
MeTpax.

OTBeT:

Haiimute paccrosiHMe OT XHJIOTO JOMa A0 rapaxka (paccTOSHHE MEXAY IBYMS
OJIVDKANITIMK TOYKAMU IT0 MIPSIMOi) B METpax.

OrtBeT:
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Tpouce Cpen. pacxon
Harpesatenn raza/ CronmMocTs raza /
(xotém) obopynosane cpel. moTpedi. | AIEKTPOIHEPTHH
1 MOHTaX ’ ’
MOIITHOCTh
l'azoBoe
OTOIICHIE 24 ThIC. pYO. 18 280 pyo. 1,2 xy0. M/ 5,6 py0./ky6. Mm
DneKTp.
OTOIICHIE 20 ThIC. pYO. 15 000 py6. 5,6 kBT 3,8 py6:/(xkBT-u)

O6nymaB o0a BapHaHTa, XO3SMH PEIIMI YCTAaHOBHTH Ta3oBoe 00OpyIOBaHHE.
Uepe3 CKOJIBKO YacoB  HEMPEpPHIBHOH  PaQOTHI + OTOIUICHHS  OKOHOMHS
OT HCIIOJB30BaHUS Ta3a BMECTO JJICKTPHYECTBA KOMIICHCHPYET pPa3HOCTh
B CTOMMOCTH YCTaHOBKHU Ta30BOTO U JIEKTPHYCCKOI0 OTOIICHHS?

OTBeT:

3
14°
HECOKPaTUMOMW OOBIKHOBEHHOHU Jpo0u., B OTBET 3amuImTe YHCIUTE b TOH qpOOH.

HaﬁZ[HTe 3HAUYCHUC BBIPAKCHUA Hpe}ICTaBBTe pe3yjibTaT B BHIAC

[ A%

OTBeT:

Ha KOOpZ[HHaTHOﬁ npsaMOH OTMEUYCHA TOYKa A.

\
0 A 10

W3BecTHO, UYTO OHA COOTBETCTBYET OJAHOMY M3 UETBIPEX YKA3aHHBIX HUXKE YHCEIL
Kakomy u3 4ucen cooTBeTCTBYET Touka A7

181
D Te 2) V37 3) 0,6 4) 4

OTBeT: D
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2
. -7 (5
Haiinure 3HaueHne BoIpakeHUs a -(a ) mpu a=>5.

OTBeT:

2

Pemmre ypaBHenne x~ +x—12=0.

Ecan ypaBHeHHe MMeeT Ooiee OJHOTO KOPHS, B OTBET 3alHUIIMTE OOJNBIIHHA
13 KOpHEH.

OrtBerT:

Ha rtapenke nexxaT NMUPOXKKH, OJWHAKOBBIE HA BUIA: 4 C MICOM, 8 C KamycTOH
u 3 c s6moxamu. Ilers Hayran BeIOMpaeT oAWMH MUPOXKOK. Halaure BeposTHOCTH
TOT0, YTO IMUPOXKOK OKAKETCS C AOJIOKaAMHU.

OrtBeT:

YCTaHOBUTE COOTBETCTBUE MEkAy rpadukaMu GyHKIUA ¥ (HOpMyIaMu, KOTOPbIC
UX 3a[af0T.

I'PA®UKHN
A) WYty B) y |\ B) »
\
\ / -
1 1 - 1
0 X T 0 X 5 x
\ P
|
i
OOPMVJIbI
=% X _2
vy 2) »= 2 3) »= <
B Tabnurie mox kaxxmpoi OyKBOH yKaXkUTe COOTBETCTBYIOIINI HOMEP.
A|b|B
Ortsert:
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UroObl mepeBecTH 3HAUYEHHWE TeMIlepaTypsl o Imkaime llemscms B mkairy
@apenreiita, none3ytorcs Qopmynoit ¢, =1,8t-+32, rne - — Temmeparypa

B rpagycax llemscus, fp — Temmeparypa B rpamycax ®apenreiita. CKOIbKHM

rpagycam mo mxane dapenreiira cooTBeTcTBYET —25 rpagycos 1o mkane lenscus?

OrtBeT:

VYkaxure peI€HUEC CUCTCMbI HCPABCHCTB

x+2,6<0,
x+521.
% > > Qzzzzzz V7 e
D 26 -4 x 3) 4 26 x
& % - /2 A -
2 4 26 x 4) 2,6 x

OTBeT: D

Buka pemmia Hayath eiath 3apsjKy Kaxaoe yTpo. B mepBbiil eHs OHA crenana
30 npucenaHuii, a B KOKABIH CIEAYIOIIUN JIEHb OHA Jieaja Ha OJHO U TO KE
KOJIMYECTBO MpUCeNaHui OoJjbpIle, YeM B MPEABIAYIIMA JeHb. 3a 15 aHeil oHa
caenana Bcero 975 npucenanuil. Ckonbko npucefaHuil caenana Buka Ha maThii
JIeHb?

OTBeT:

B paBuoOenpennom Tpeyronsauke ABC ¢ ocxoBanuem AC B
BHeIHMit ~yron mpu BepumHe C pasen 123°. Haiigute
BenuuuHy yriia BAC. OtBer naiite B rpagycax.

OTBeT: . A Cc

HaiinnTe numHYy XOpIBI OKpY>KHOCTH pamgmycoM 13, eciu
pacCTOSIHUE OT LICHTPA OKPYKHOCTH JI0 XOPJIBI PaBHO 5.

OrtBeT:
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7
Halizure nmiomans Tpamneuuu, W300pakEHHON
Ha PUCYHKE.
12
1
9 12
OrtBerT:

HaiignTe TaHTeHC OCTPOTO yIila, H300pakEHHOTO Ha PHCYHKE.

OrtBerT:

Kakwue u3 cnenyromux yTBepxkIeHU BepHbI?

1) Yepes TouKy, HE JEKALIyI0 HA NaHHOW NPAMON, MOXKHO IIPOBECTH NPAMYIO,
napajieabHy0 3TO! NPSIMOM.

2) TpeyronbHuK co CTOpoHamMH 1, 2, 4 CyIEeCTBYeT.

3) B mobom napajuieorpaMme eCTb J1Ba PaBHBIX yTJia.

B oTBere 3amummrTe HOMEpa BHIOPAHHBIX YTBEPXKACHUN 0€3 MpOOENoB, 3aIsThIX
U PYTHX TOTMOIHUTEIbHBIX CHMBOJIOB.

OrtBeT:

He 3abyovme nepenecmu 6ce omeemvl 6 Onank omeemog N1
6 COOMEEMCcmMeuY ¢ UHCMPYKYUEN NO GbINOTHEHUIO PADONbL.

IIposepvme, umobvl Kaxcovlii omeem 0OblL1 3aNUCAH 8 CHIPOKE C HOMEPOM
COOmMEemcmeyule20 3a0aHUsL.

© 2024 denepanbHas ciryx0a 1o Haa30py B chepe 00pa3oBaHuUs i HAYKU
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Yacrtp 2

Ilpu evinonnenuu 3adanuii 20-25 ucnonwvzyiime b/JIAHK OTBETOB M 2.
Cnauana ykadcume Homep 3a0aHUA, G 3AmMeM 3anuWUme €20 peuleHue
u omeem. [luwuume uémko u pazoopuueo.

Pemmte ypaBHeHHE X = (4x - 5)2 .

Pr160sioB B 5 yacoB yTpa Ha MOTOPHOH JIOAKE OTIPABHJICS OT.IPUCTAHU MPOTUB
TEUCHHUS PEKH, 4epe3 HEKOTOpOe BpeMs OpOCHI SIKOpb, 2 4Yaca JIOBUJI pPbIOY
u BepHyJcs oOparHo B 10 wacoB ytpa Toro e nHs. Ha kakoe paccrosHue
OT TIPUCTAHK OH OTIUIBLI, €CIM CKOPOCTh TCUCHHS pEKH paBHA 2 KM/d,
a cOOCTBEHHAs! CKOPOCTh JIOJKH paBHA 6 KM/4u?

x*—13x7 +36
(x=3)(x+2)

3HAYCHHSIX ¢ TpsAMas }=C UMEET C TPaQKOM POBHO OJIHY OOIIYIO TOUKY.

Ioctpoiite Tpaduk GyHKIHMH )= U ONpEeNeNnuTe, NpPU KaKhX

B npsmoyromsaoM Tpeyronbhnke - ABC ¢ mpsimbiM yriom C W3BECTHBI KAaTEThI:
AC=6, BC=8. Haiigure mequany CK 3TOro TpeyrojbHHUKA.

B napamnenorpamme ABCD. Touka E — cepeauHa CTOpoHbl AB. W3BecTHO, 4TO
EC=ED. Jlokaxute, 4T0 TaHHBIH MapauIeIorpaMM — MPSIMOYTOJIbHUK.

OcnoBanue AC pasHobeapennoro Tpeyronbuuka ABC paBHO 12. OKpyKHOCTH
paamycoM 8 ¢ IIEHTPOM BHE STOTO TPEYTOJIbHUKA KACASTCs MPOIODKCHUM OOKOBBIX
CTOPOH TPeyrojbHUKA U Kacaercst ocHoBanus AC. Haiinure paguyc OKpy»KHOCTH,
BITUCAHHOM B TpeyroibHuk ABC.

Ilposepvme, umoovl Kadxcovlii omeem Obll 3aANUCAH PAOOM C HOMEPOM
COOMEEMCMBYI0ue20 3a0anu.
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Cucrema oleHUBAHHUSA IK3aMEHAIIMOHHOI padoThI M0 MaTeMaTHKe
Yacrp 1

3a mpaBWIIbHBIN OTBET Ha Kakaoe u3 3afganuii 1-19 crasurcs 1 6amt.

Homep 3aganus | IIpaBuiabHBINA OTBET

1 3461

2 23

3 68

4 10

5 500

6 13

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 <> 31
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Kpurtepuu onieHnBaHusi BHINOJIHEHHS 321aHUI ¢ Pa3BEPHYTHIM 0TBETOM
Yactp 2

OOmue TpeOOBaHHWA K BEIITOJIHEHHIO 3aJaHU C Pa3BEPHYTHIM OTBETOM:
peleHre MOKHO OBITh MaTeMaTHYeCKH TPaMOTHBIM, MOJHBIM; M3 HEro JOJDKEH
OBITh MOHATEH XOJ PAcCyXOEHUH dKk3aMeHyemoro. MeToabl pelneHus, GpopmMbl
ero 3amucu U ¢QOpMbI 3alHCH OTBeTa MOryT ObITh pa3HbIMH. IlonHoTa
1 000CHOBAaHHOCTb PACCY)KICHUI OLIEHHWBAIOTCS HE3aBHUCUMO OT BbIOpPaHHOIO
MeToza pemieHus. IIpu 3TOM OlleHHBaeTcs MPOABMIKEHHE YUAaCTHHKA dK3aMeHa B
PEIIeHNH 3a/1a9H, a He HeJOUYETHI IO CPABHEHUIO C «ITAJOHHBIMY» PEIICHUEM.

OKcnepTsl  NPOBEPSAIOT  TOJABKO  MaTeMaTHYeCKOe  COJepiKaHue
NPEACTABICHHOI0 PelIeHUsl, 2 0COOCHHOCTH 3aIIMCH He yYUThIBAIOT.

[Mpyr BBHINONHEHMM 33JaHUSI MOTYT MCIOJNB30BaThbCsl 0O€3 J0Ka3aTenbCTBa
U CCBUIOK JIOOBIE MaTeMaTW4ecKue (haKThl, coJepKaluecs B y4eOHHKax,
BXOJUIINX B (helepalIbHEIN TepedeHb YYeOHUKOB, TOMYIICHHBIX K HCIOIE30BaHHIO
IIpY pean3alul UMEIOIIUX TOCYyIapCTBEHHYIO aKKPEAUTALUIO 00pa30BaTeIbHBIX
MPOrpaMM OCHOBHOT'O O0IIIEro 00pa3oBaHusl.

Pemmre ypasrenue x = (4x—-5)°.

Pemenue.
HcxonHoe ypaBHEHHE TIPUBOJIUTCS K BUY:

(x2—4x+5)(x2+4x—5)=0.

2 .
VYpasrenne x~ —4x+5=0 He UMeeT KOpHEH.

2
VpaHenue x~ +4x—5=0 umeer kopau =5 u 1.

Ortser: —5; 1.

Kpurtepun oueHnBaHus BBINOJTHEHUS 3a1aHUsI Banasl
OG6G0CHOBAHHO TIOJIY4€H BEPHBIA OTBET 2
Pemenne noBesieHO 10 KOHIA, HO AOMyIeHa apudmMeTnyeckas OImmoKa, 1
¢ e€ yuéToM JaJibHelIlINe Iaru BbIIOJIHEHbI BEPHO
Pemienrie He COOTBETCTBYET HH OJHOMY M3 KPUTEPHEB, MEPEUHCICHHBIX 0
BBIIIIE

Maxcumanvrviii 6aun 2
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Pr160sI0B B 5 4acoB yTpa Ha MOTOPHOH JIOJKE OTIIPABHICS OT MPUCTaHU IPOTHB
TEUCHUS] PEKH, Yepe3 HEKOTOpOe BpeMs OpOCHI SKOpb, 2 dYaca JIOBHI PBIOY
n BepHyJcs obOpatHo B 10 wacoB yTpa Toro ke nmHiS. Ha kakoe paccrosHue
OT TIPUCTAaHH OH OTIUIBUI, €CJIM CKOPOCTh pEKH paBHa 2  KM/d,
a cCOOCTBEHHAsl CKOPOCTB JIOAKH paBHa 6 KM/4?

Pemenue.

ITycTh UcKOMOE paccTosiHUE paBHO X KM. CKOPOCTh JIOJKH TIPH JABHXKCHUHU TPOTUB
TEUCHHUS paBHA 4 KM/4, TPH JBHWKCHUU 10 TEUCHHIO paBHAa 8 kM/4. . Bpews,
3a KOTOpO€ JIOKAa MOIUIBIBET OT MECTa OTHpAaBICHHUS OO0 MecTa Ha3HAYEeHUS

X X
U 00paTHO, paBHO 4+8j yaca. V3 ycnoBus 3aadd CIEOYeT, 4TO ITO BpeMs

paBHO 3 yacam. COCTaBHM ypaBHEHHE: % +X_3.

x
8
PemnB ypaBHeHHUE, MOTy4UM X = 8.

OTBeT: 8 kM.

KpuTepuy oueHnBaHUsI BLINOJHEHHUS 32 aHUSI Bannbl
XoJ peleHus 3a1a4y BEPHEI, OIy4eH BEPHBI OTBET 2
XoJ penleHus BEPHBIA, BCE €ro INard HPHCYTCTBYIOT, HO JOIyLIEHA 1
apudmeTnyeckas ommoKa
Pelenue He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, NEPEUHUCIEHHBIX 0
BBIIIIE
Maxkcumansnuiii 6ann 2

© 2024 denepanbHas ciryx0a 1o Haa30py B chepe 00pa3oBaHuUs i HAYKU

JlemoHcTpanonHbli Bapuant OI'D 2024 r. MATEMATUKA, 9 knacc. 18 /21

x* —13x7 +36
(x=3)(x+2)
3HAYCHHSIX ¢ TpsAMas y=cC UMEET ¢ TPaQIKOM POBHO O/IHY OOIIYIO TOUKY.

IMoctpoiite Tpadux QyHKIHH Y= U OIpelenuTe, NpU KaKUX

Pemenue.
Pa3noxxum guciauTeNs 1poou Ha MHOKUTEITH:

xt =132 436 = (27 - 4)(x7 = 9) = (x=2)(x+2)(x=3)(x+3),

Ipu x#—2 u x#3 QyHKIUI IPHHAMAET B

2 i
y=x"+x—-6; e& rpapuk — mapaboya, u3 y=6 | Y |
KOTOpO# BBIKOJOTHI ToukH (—2;—4) u (3;6). ;
[Ipsmast y=c uMmeeT ¢ TpauKOM POBHO OJHY ly_ Cix—6
00IIYyI0 TOYKY JHOO TOI/a, KOr/ia MPOXOIUT |
gepe3 BEpUIMHY IapaboJbl, MO0 TOrna, Koraa ' 1 |
nepecekaeT Mapaboiy B JBYyX TOUYKaX, OfHA -20(1/3 X
U3 KOTOPBIX BHIKONOTas. Bepmmna mapabomsr 4\
umeet koopauHatsl (—0,5;—6,25). Y ‘
[Mostomy ¢=—-6,25, c=—4 wm c=6. y:—6,25\
Otset: ¢=—6,25, c=—4, c=6.

Kputepuu onieHHBaHUs BHINOJHEHHsI 3a1aHUS Bayuibl
I'pagpux mOCTpOeH BEpPHO, . BEPHO HAWICHBI HMCKOMBIC 3HAUCHUS 2
mapaMerpa
I'padux mocTpoeH BEpHO, HO MCKOMBIC 3HAUCHUS NapaMeTpa HalmaeHBI 1
HEBEPHO WJIM HEe HAWICHBI
PemieHrie HE COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, TEPEUUCICHHBIX 0
BBIIIIE

Maxcumanvhuiii 6ain 2
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B npsmoyromsaoM Tpeyronbauke ABC ¢ mpsimbiM yrioMm C U3BECTHBI KAaTETHI:
AC =6, BC=8. Haiinute meauany CK 3TOro TpeyrojibHHKA.

Pemenue. C
1 1 2 2
CK=—AB=—-\NAC" +BC" =
2 2
1
= E\/ 36+64 =5
Ortser: 5.
A K B
Kpurepuu onieHuBaHusI BbINOJIHEHNUS 3aiaHUS Bansr
XoJ pelieHus: BEPHBIH, BCE €ro LIard BBIIOIHEHB! IPAaBUIBHO, ITOIYIeH 2
BEPHBII OTBET
Xon pelieHys BEPHBIH, BCE €r0 LIATU BHIIOJIHEHBI IPAaBUIBHO, HO JaHbI 1
HETIOJTHBIE 00BSICHEHS, WM JIOITYIIeHa OHA BEMYUCIUTENbHAS OIIHOKa
Pemenne He COOTBETCTBYET HH OJHOMY M3 KPUTEPUEB, HEPEUHCICHHBIX 0
BBIIIIE
Maxcumansubiii 6ain 2

B napamnenorpamme ABCD Touka E — cepeauHa cTopoHbl AB. H3BecTHO, 4TO
EC=ED. JloxaxuTe, 4TO TaHHBIN MAPAIEIOrPAMM — IIPSIMOYTOJIBHUK.

JloKa3aTeNbCTBO. B C
Tpeyronsuuku BEC u AED paBHbI IO TPEM CTOPOHAM.
3nauut, yriasl CBE u DAE pasHbl. Tak kak ux cymma E)
paBua  180°, To . ymier paBHel  90°.  Taxkoi
napajujiesorpaMmM — IpsSMOYTOJIbHUK. A D

Kpurepun oueHnBanus BbINOJTHEHHUS 3aJaHUS Baausl
JlokazaTenscTBO BEpHOE, BCE IIard 000CHOBAHBI 2
Jloka3aTenbCcTBO B 1[EJIOM BEPHOE, HO COAEPIKUT HETOUHOCTH 1
Pemenne He cOOTBETCTBYET HH OJHOMY M3 KPUTEPHEB, NMEPEUNCICHHBIX 0
BBIIIIE

Maxcumanvuwiii 6a1n 2
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OcuoBanne AC paBHOOenpeHHOro TpeyrombHuka ABC paBHO 12. OKpyXHOCTB
paanycoM 8 ¢ IIEHTPOM BHE 3TOTO TPEYTOJIbHHUKA KACaeTCsl MPOJOIDKEHHH OOKOBBIX
CTOpPOH TPEYroJibHUKa U KacaeTcs ocHoBaHus AC. Haiinure paguyc okpy»KHOCTH,
BNUCAHHOH B TpeyroiabHUK ABC.

Pemenue.
IIyecte O — uLeHTp JaHHOM OKpY>KHOCTH,
a ( — ICHTP OKPYXHOCTH, BIIMCAaHHOW

C
B TpeyrosnbHuk ABC. 4
Touka xacanust M oxpyxHocrteit nemut AC M 0
MOMOJNaM.
A

JIyau AQ u AO — OUCCEKTPHCHI CMEIKHBIX
yriaoB, 3Hauut, yron QOAQ

npsimoi. B

U3 mnpsmoyromsHOro TpeyrombHuka OAQ  monywaem:  AM®=MQ-MO.
CrietoBaTebHO,
2
AM™ _ 9
OM =——===4;.
oM 2
Ortser: 4,5.
Kpurtepun oneHuBaHus BbINOJIHEHNUs 3aiaHUS Basl
Xon pelieHys BEPHBIH, IOIY4YeH BEPHBII OTBET 2
Xon pelleHHs BEpHBIH, BCE €ro ILIard MPUCYTCTBYIOT, HO AOIyIIEHA 1
apudmMeTHIecKas ommnoka
Pemenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPUEB, NEPEUHCICHHBIX 0
BBIIIIE
Maxcumansnowiii 6ann 2
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B coorBerctBum ¢ IlopsakoM NPOBENCHUS TOCYIApCTBEHHOW HTOTOBOIA
aTTecTaluy 1o 00pa30BaTeIbHBIM MPOTPaMMaM OCHOBHOTO O0Iero oOpa3oBaHuUs
(mpuka3z Munnpocsemenuss Poccun u Pocodpramzopa ot 04.04.2023 Ne 232/551,
3apeructpupoBad Munrocrom Poccun 12.05.2023 Ne 73292)

«72. TIpoBepka 9K3aMEHAIIMOHHBIX Pa0OT BKIFOYAET B ceOs:

1)  mpoBepKy W OICHWBaHHE MPEAMETHBHIMH KOMHCCHSIMH Pa3BEPHYTHIX
OTBETOB (B TOM 4HMCIIe YCTHBIX) Ha 3amaHus KIIM B COOTBETCTBHH C KPUTEPUSMHU
OLIEHMBAHUS 10 COOTBETCTBYIOIIEMY Y4eOHOMY IIpeIMETY, pa3paboTKa KOTOPBIX
Opra”Hu3yeTcs Poco6pHazL30p0M1 <...>

ITo pesynbpTaTram nepBoil 1 BTOPOH IPOBEPOK IKCIEPTHI HE3ABUCUMO APYT OT
JIpyTa BEICTABIIIOT NTEPBIYHbIC OAIIIBI 32 KaXKIbIH pa3BEPHYTHIH OTBET Ha 3aTaHUs
KUM. <...>

B cimyyae CyIIeCTBEHHOTO pacxXOXKAEHHs B _ IIEPBHYHBIX Oaiax,
BBICTABIICHHBIX  JIByMs  OKCIIepTaMH, Ha3HA4aeTcs  TPEeThs  IIPOBEpKa.
CylleCTBEHHOE PacXOoxXJ€HUE B IEPBUUYHBIX OajlaX ONpPENeSICHO B KPUTEPHUIX
OLIGHMBAHUS 10 COOTBETCTBYIOIEMY Y4eOHOMY IIPEIMETY, pa3paboTKa KOTOPBIX
opranuzyetcst PocoOpHaa30poMm.

Tpetuil sKcHepT Has3HadaeTcs II0 . COIVIACOBAHUIO C IIpeAceAaTeseM
NpeIMETHOM KOMHCCHH M3 4YHCJIa OJKCIepTOB, paHee HE IPOBEPSBIINX
9K3aMEHAI[HOHHYO paboTy.

TpeTbeMy 3KCHEpTy MPEAOCTaBISIETCS MH(OPMAINS O MEePBUYHBIX OasIax,
BBICTABJICHHBIX AKCIIEPTaMH, paHee TIPOBEPABINIIMH SK3aMEHAMOHHYIO paboTy».

Cy1ecTBEeHHBIMH CUUTAIOTCS CIIEAYIOIINE PACXOXKICHHUS.

1. Pacxoxpmenue B - 0aymiax;. BBICTABICHHBIX JABYMsI OKCIIEpTaMH 3a
BBINOJTHEHUE JII000TO W3 3amanuii 2025, cocraBmsier 2 Oamna. B atom ciydae
TPeTHHl SKCHEepPT NpOBEpsSeT OTBETHI Ha 3aIaHHs, KOTOPHIC BBI3BAIM CTOJb
CYLIECTBEHHOE PACXOXKICHHUE.

2. PacxoxaeHust MeXAy CyMMamd OalUlOB, BBICTABJICHHBIX JBYMS
9KCTIEPTaMH 32 BBIMONHEHWE 3amaHmii 20-25, cocrtaBiser 4 wiam Ooxnee Oaia.
B sToM cityyae TpeTHii SKcrepT npoBepseT OTBETHI Ha Bce 3agaHus 20-25.

3.7 PacxoxaeHue B pe3ylpTaTax OIEHUBAHUS ABYMS DKCIIEPTAaMH OTBETa Ha
OoIHO. U3 3agaHuil 20-25 3axirodaeTcd B TOM, YTO OJAUH JKCIEPT yKasal Ha
OTCYTCTBHE OTBETa Ha 3aJlaHME B IK3aMCHAI[MOHHOH paboTe, a Ipyroil SKCIepT
BBICTABHJI 32 BBITIOJIHEHUE ATOTO 3aJ]aHKs HEeHYJIeBOW Oat. B aToM ciywae Tpetuit
9KCTIEPT MPOBEPSET TOIBKO OTBETHI HA 3aJaHUsI, KOTOPBIE OBLIM OLIEHEHBI CO CTOJb
CYIIECTBEHHBIM pacXokaeHueM. CHTyaIliH, B KOTOPBIX OJMH IKCIIEPT yKa3al Ha
OTCYTCTBHE OTBETa B HK3aMEHAIIMOHHOW paboTe, a BTOPOH HKCHEPT BBHICTaBHII
HyJeBOil Oamia 3a BBIIOJHEHHE OJTOrO 3aJaHus, HE SBISIOTCA CUTYalHsIMHU
CYIIECTBEHHOTO PACXOXKICHHUS B OLCHUBAHUM.

" Yacts 14 craten 59 OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpasoBanuu B Poccuiickoit
Deneparm».
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