OCHOBHOW rocyjapCTBEHHbI 3k3ameH, 2024 r.

OcHoBHOI1 rocynapcrBeHHblii 3x3amed 1o MATEMATHUKE
HMHCTpYyKIMSA 0 BHINOJTHEHUIO PAdOThI

DK3aMeHalMoHHasi paboTa COCTOUT W3 JABYX YacTell, BKIIOYAIONINX B ce0s
25 3apmanuil. Yacte 1 comepxkut 19 3amanmii, yacts 2 cofepkutT 6 3amaHHH
C pa3BEPHYTHIM OTBETOM.

Ha BeimonHeHune 3K3aMEHAIMOHHOM pabOTHI IO MaTeMaTHKE OTBOIHUTCS
3 gaca 55 muHyT (235 MHHYT).

OrtBersl K 3amanusaM 7 1 13 3anummure B 61aHK oTBeTOB Ne 1 B BHIe OJTHOM
U QpBI, KOTOpPasi COOTBETCTBYET HOMEPY IIPAaBIIIHOTO OTBETA.

JUis ocTanpHBIX 3aJaHUM uyacTH | OTBETOM SABISIETCS YHCIO WIIH
MOCJIeI0BaTeNbHOCTD MG p. OTBET 3aIHIIATE B IOJIE OTBETA B TEKCTE paboTHI, a
3areM nepeHecuTe B OnmaHk orBeroB Ne 1. Ecmu momyuunach OOBIKHOBEHHas
):[p0613, OTBCT 3aIITMIIHUTEC B BUC Z[CCSITI/I‘-IHOI‘/II.

Pemenns 3amanuii yacTd 2 M OTBETHI K HUM 3alMIIWTE Ha OJIaHKE
orBeToB Ne 2. 3ajaHuss MOKHO BBINIOJHATH B J0OOM mopsiake. TekcT 3amaHus
NepenuchHIBaTh He HaJ10, HEOOXOMMO TOJIBKO yKa3aTh €ro HOMEP.

Bce OmaHkm 3amonHSIOTCS SPKUMH YEPHBIMU 4YepHWIaMH. Jlomyckaercs
WCTIONIb30BaHKE TEJICBON MM KalMUIIPHON PYYKH.

CHavana BbINONHANTE 3aAaHus yacTy 1. HauaTh coBeTyeM ¢ Tex 3agaHui,
KOTOpBIE BBI3BIBAIOT Y Bac MeHbIIE 3aTpyTHEHHUH, 3aTeM MEPEXOJUTE K JPYTHM
3aaHusM. {151 SKOHOMHMM BpEMEHM MPOIyCKaiTe 3alaHue, KOTOpoe He yaaércs
BBITIOJIHATH CPa3y, M MEPEXOANTE K cienytomemy. Ecim y Bac ocranercst Bpems,
Bbl cMOkeTe BEpHYTBCS K IPOIYLIEHHBIM 3aJaHUSM.

HpI/I BBIITIOJIHCHUH qacTu 1 BCC HeO6XOl]I/IMBIe BBIYUCJICHUSA,
mpeoOpa3oBaHus BBHIIOIHANWTE B YSPHOBUKE. 3alMCH B YePHOBMKE, 2 TAKKe B
TeKCTe KOHTPOJbHBIX H3MEPUTEJIBHBIX MAaTePHATIOB He YUYNTHIBAIOTCS NPH
OLIeHMBAHUU PadOTHI.

Ecnu 3aganue coaepKUT pUCYHOK, TO Ha HEM HETIOCPEACTBEHHO B TEKCTE
paboTBl MOXXHO BBINONHATH HeoOxoammble Bam mocrpoenus. Pexomennyem
BHUMATEJIbHO YUTATh YCIOBHE M IPOBOIUTH IIPOBEPKY MOJIYYEHHOTO OTBETA.

[Tpn BeImonHeHMK paboThl BBl MOXKeTe BOCIIONB30BATHCS CHPABOYHBIMHU
MaTepHuaiaMu, BbIJaHHBIMU BMecTe ¢ BapuanToM KM u nuHelkoi.

Bannbl, nomyuennsle Bamu 3a BBINOSHEHHBIE 33/aHHSA, CYMMHPYIOTCS.
[MocrapatiTech BEIOTHATH Kak MOXKHO OOJIBIIIE 3aaHui W HaOpaTh HanOOJbIIee
KOJIMYECTBO 0asIoB.

JUil mpOXOXKIEHUST aTTECTAlMOHHOTO MOpora HeoOXoammo HaOpaTh HE
MeHee 8 0ayuloB, M3 KOTOPHIX HEe MeHee 2 OaJUIOB JOJDKHBI OBITH IOJYYEHBI
3a peleHue 3aJanuii mo reomerpun (3amanus 15-19, 23-25).

[Toce 3aBepiuenust paboThI IPOBEPHTE, YTOOBI OTBET HAa KAX/I0€ 33/1aHHE B
Osankax orBeToB Nel 1 No2 Obu1 3anucaH 1Mo NPaBUIbHBIM HOMEPOM.
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CIIPABOYHBIE MATEPHUAJIbBI
AJITEBPA

o dopMyna KOpHEi KBaJpaTHOrO YpaBHEHHUS:
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o Ecmu xBajgpaTHbIil TpéXxuwieH ax ~ +bx+ ¢ UMeer 1Ba KOPHA X| H X7, TO
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CCJIM KBaApaTHBIM TPCXYICH dx +bx +c umeer CAMHCTBCHHBIM KOPCHb X,
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ax’ +bx+c=a(x—x[))2

e AOciycca BepIIMHbI 1apadoJibl, 3aJaHHOH YpaBHEHHEM ) = ax > rhx+c:
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e dopmyna n-ro wiena apudmeTndeckoii mporpeccuu (da, ), NepBLIH den

Xo

KOTOpOi PaBeH @ H Pa3HOCTB PaBHa d
a,=a,+d(n-1).
o DopMyJIa CyMMBI IIEPBBIX 71 WIEHOB apU(METHYECKOI [IPOrPECCHH:

ay+a,)n
5, ={artan)n 5 |

e QopMmyna n-ro WieHa TCOMETPHYCCKOH MPOTPeccHH b, IEePBHIH 4IeH KOTOPOil
paeeH b, a 3HAMEHATENb PaBeH ¢

b,=bi-q"""
e (DopMysa CYMMBI IEPBEIX 71 YWIEHOB IN'eéOMETPHYECKOH IIPOrpecCHH:
(4" -1)h,
§ ="t
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o DOpMyJIBI COKPANIEHHOTO YMHOMKEHHA:
(a+b)2 —a’+2ab+b>;
(a—b)2 =a’—2ab+b";
a’—b>=(a-b)(a+h).
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e CBoiicTBa apu(h)METHUECKOr0 KBapaTHOT0 KOPHA:

Vab =a b upn a20, b=0;
‘/Ezﬂ npu a=0, h>0.
b b

e (Cgoifctea crenenn ipn a >0, b>0

MATEMATMUIKA, 9 knacc. TpeHVpoBOYHBbIN BapuaHT Ne23

a =T
n
a
n m n+m
a -a =a ;
n
a _ n-m
m _a ’
a
n m nm
(a") =a™
(ab)”:a"'b",
(5=
b b
Tadinua KBapaToR ABY3HAYHBIX YHCE]
Eaununnt
0 1 2 3 4 5 6 7 8 9
100 121 144 169 196 225 256 289 324 361
400 441 484 529 576 625 676 729 784 841
900 961 1024 | 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521

1600 1681 1764 1849 1936 2025 2116 2209 2304 2401

2500 | 2601 2704 | 2809 | 2916 | 3025 3136 | 3249 | 3364 3481

JleenTkn

3600 | 3721 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761

4900 5041 5184 5329 5476 5625 5776 5929 6084 6241

6400 6561 6724 6889 7056 7225 7396 7569 7744 7921

(e ||| | W] b -

8100 8281 8464 8649 8836 9025 9216 9409 9604 9801
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T'EOMETPHUA

CyMMa yIIoB BBITYKJIOrO 71 -yronbauka pasua 180°(n—2).

CpelHsis JIMHUS TPEYroibHUKA U TPaIeLHu

B MN — ¢p. nun, B C BC || AD
MN || AC . \\ MN — cp. nuH.
) MN || AD
MN:ézg M N H BC+ AD
\ My =2+ 4l
2
A D

OnucanHas ¥ BIIACAaHHAs OKPYIKHOCTH IIPAaBHJIbHOIO TPCYIOJIbHUKA

R=al3 ‘\ a a3
S=

23 4D h=aff

e N

Hnsa TpeyronsHuka ABC co cTopoHamMH AB=c,
AC=b, BC=a:

sind sinB sinC

rae R — pajuyc ONMCAHHOH OKPYKHOCTH.

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

cz =a2+b2—2abcosC.

Jnna oxpyxuocta C =2mr

ITnomane kpyra S =mnr 2

N
o
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Hnowaou guzyp
[Tapannenorpamm Tpeyroneauk
1
b h, S=ah, b §= Eaha
AY §=absiny S =L absiny
a a
Tpanenust Pom6

b
d,, d, — nuaronaiu

h S—a+b-h A‘ 1
‘V §=dyd,

[IpsamoyronbHbLi TPEYronbHUK

. a
smnmo=—
¢
C a b
cosa=—
c
[ t a_a
b g b

Teopema IMudaropa: a ybi=c’

.2 2
OcHOBHOE TPUTOHOMETPHIECKOE TOXKACCTBO: SIN 0L+ COS O = 1

HexoToprle 3Ha4YeHHS TPUTOHOMETPHYECKIX (PYHKITHH

o | rpagycel | 0° 30° 45° 60° 90° 180° | 270° | 360°
sina O L A - T T R A
2 2 2
cosa 1 ﬁ ﬂ 1 0 -1 0 1
2 2 2
tga 0 g 1 V3 — 0 0

© 2023 Bcepoccuiickuiin npoekt «Ord 100BAJNINTOB» vk.com/ogel00ballov | t.me/egeogelO0ballov
Cocrasutens: LLkona Mudaropa

Caiit 100ballnik.com. BapnanTe! 1ns IIU.lIUIUI'-BI

TpeHVpoBOYHBbIN BapuaHT Ne23 3/10

Yacre 1

Omeemamu K 3a0anuam 1-19 aenaromcea uucino uiu nociedoeamenbHOCms
uugp, komopwie credyem zanucams 6 bJIAHK OTBETOB Ne 1 cnpasa om
HOMEPA COOMEEMCMEyIouLezo 3a0anus, HaYuHasa ¢ nepeou Kiemouku. Ecau
OMeEemom s6IAEMCA NOCIe008aAMEIbHOCHb UUdp, mo 3anuuwiume eé e3
npooenons, 3anamolx u Opy2ux 00NOJIHUMENbHLIX cUMB0108. Kaoicowtit cumeon
numume 6 OMOECAbHOI KIemouKe 6 COOMEEeMCHEUU ¢ NPUBCOEHHBIMU
6 OnanKe 00pazuamu.

| Ilpouumaiime gnumamensno mexkcm u gptnoanume 3adanus 1-5. |

Komns nerom otapixaer y nmemymku U 0abymku B nepeBHe MapbeBke. Koms c
eAYIIKOH coOmparoTcs Che3AWTh Ha Benocumenax B ceino CocHoOBoe Ha
JKEJNEe3HOJJOPOXKHYI0 cTaHiuio. 3 MapbeBku B COCHOBOE MOXKHO TMpOeXaTh IO
MIPSAMOI JIeCHO# oposkke. EcTh 60see AIMHHBIN MyTh MO IMOCCE — Yepe3 AEPEBHIO
HukonaeBky 10 nepeBHHU 3anpyase, Te HYKHO IMOBEPHYThH MOA IPSIMBIM YTJIOM
HampaBo Ha Jipyroe mocce, Beayiee B CocHoBoe. ECcTb U TpeTuil Mapuipyt: B
HukonaeBke MOXHO CBEpHYTh Ha MPSAMYIO TPOIMHKY, KOTOpast UAET MUMO 03epa
npsiMo B COCHOBOE.

Mo mocce Konst ¢ penynikoit exyT co ckopocthio 20 KM/4, a 1Mo JIECHO# JOpoXKKe
u TponuHke 15 km/4. PaccTosiHue mo mocce ot Mapbserku 10 HukosiaeBku paBHO
12 kM, oT MapeeBku 10 3anpyaes — 20 kM, a oT 3anpyaes 10 CocHOBOro 15 kM.
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[Tonp3ysice onmcaHueM, omnpenesuTe, KaKUMH LU(ppaMH Ha IUIaHe 0003HAa4YeHBI
HaceNnEéHHbIe IYHKTH. B OTBET 3amMIUMTE IONYYCHHYIO IOCIEI0BATEIFHOCTh
9eTRIPEX TUQP.

Hacen. nyHKTBHI A. 3anpyase n. Mapreska | n. Huxomaeska | c. CocHoBoe

Mudpst

Ha ckosibkO IpoOLEHTOB CKOpOCTb, ¢ KoTtopod enyT Kons ¢ gemymkoil mo
TPOMHHKE, MEHBIIIE UX CKOPOCTH TI0 mIocce?

OTBerT:

CKOJIBKO MHHYT 3aTpaTsT Ha opory KoJis ¢ Jeynikoii, eciy moeIyT Ha CTaHIIHIO
yepe3 3anpyane?

OTBeT:

Haiinure paccrosiaue ot 1. Hukomaeska no ¢. CocHoBoe 1o mpsimoii. OTBeT maiiTe
B KIJIOMETpax.

OrtBerT:

Omnpenenure, Ha Kakod MapUIpyT 10 CTaHIMM IMOTPeOyeTcs MEHbIIE BCETO
BpeMeHU. B oTBeTe ykaxkuTe, CKOJIBKO MMHYT HOTpaTaT Ha gopory Koms c
JIEAYIIKOH, €CJIN OeAYT TUM MapLIPyTOM.

OTBeT:

III Haiinute 3HaueHue BeIpaKeHUs
17 11\ 17
CAER

26 13/ 6

OTBeT:

© 2023 Bcepoccuiickuiin npoekt «Ord 100BAJNINTOB» vk.com/ogel00ballov | t.me/egeogelO0ballov
Cocrasutens: LLkona Mudaropa

MATEMATWVIKA, 9 knacc.

Caiit 100ballnik.com. BapnanTe! 1ns IIU.lIUIUI'-BI

TpeHVpoBOYHBbIN BapuaHT Ne23 4/10

Kakoe 13 JaHHBIX YMCE NPHHAIJIEKHUT IPOMEKYTKY [6; 7]?

1)V6
2)V7
3) V40
4) V51

OtBeT:

Haiinute 3HaueHnE BbIpaXKEHUS

b%:b*- b5
mpu b = 4.
OrBer:

Haiinure kopeHb ypaBHEHUS
(x —5)%2 = (x + 10)2.

OrtBerT:

Ha sx3amene 60 Guieros, Oner He BbIyunJ 12 u3 Hux. Haifmute BeposSsTHOCTB
TOTO, YTO €My MOMaAETCs BEIyUYCHHBIN OMIIeT.

OrtBerT:
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YcTaHOBUTE COOTBETCTBHE MEXY QYHKIMAMH U UX rpadUKaMH.

DYHKLIWN

N 12 B, 12 B L
L= T m= T L= 12z

TPA®UKHA

1) ¥ 2) y 3) ¥

ok =

B Tabnune nox kaxnoit OykBol yKaKHTe COOTBETCTBYIOLINI HOMED.

A|b | B

OTBeT:

L[eHTPOCTPEMHUTENLHOE YCKOPEHUE TIPH JIBMKCHHM 110 OKpYHOCTH (B M/C?)
BhIUMCHsETCs 1o (GopMynie a = w?R, Tie w — yriuoBas ckopocTh (B ¢ 1), R —
panuyc okpykHOCTH (B MeTpax). [Tomb3ysick 3Toii hopMyIoii, Haliqute paauyc R,
€CIIM YTIIOBas CKOPOCTh PaBHa 8,5 ™1, a IeHTPOCTPEMUTENBHOE YCKOPEHHE PABHO

505,75 m/c?. OTBer naiite B MeTpax.

OrtBerT:

Vkaxure HCPABCHCTBO, KOTOPOC HE UMEET peLHeHHﬁ.

1)x2—-8x—-83>0
2)x2—8x+83<0
3)x2—-8x—83<0
4)x?>—8x+83>0

OTBeT:
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[Tpu npoBeieHNN XMMHUYECKOTO OIBITa PEareHT paBHOMEPHO OXJIAKAAIH Ha —
5,6 °C B munyty. Haiinure Temneparypy pearenra (B rpaaycax Llenbcus) cycts U
5 MHHYT TIOCie Hayana IPOBEICHMS OINbITA, €CIM HadajdbHAs TeMIlepaTypa m
cocraBisuia +6,2 °C. I
S
OtBeT: O
5 5 09
Haiinure octperit yrom mapamrenorpamma ABCD, ecnm Ouccextpuca yrina A O
obpasyer co ctoponoii BC yromn, paBubiii 15°. OTBer naiite B rpagycax. C
B C L
U
S
A
A D <
OrtBeT: Z
Z
10
Xopast AC u BD okpyxHOCTH NiepecekatoTcs B Touke P, BP = 15, CP = 6, a
DP = 10. Hatinnte AP.
S D
B
C .
b =
A
Otger: =—_
JIBa karera MpsSMOYTOJILHOTO TPEYrojibHUKA paBHBl 6 u 7. Haligute mnomanyr ==
3TOT0 TPEYTOIbHHUKA. =

OrtBert:

[Of=={0]
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Ha xneruaroii 6ymare ¢ pasmepom kietku 1 X 1 m300paxEH mapanienorpaMmm.
Haiinure ero miomansb.

OrtBerT:

Kaxkoe u3 cneayromux yTBEpKASHH BEpHO?

1) OtHomIeHHe MIIo0IaAeH MOJOOHBIX TPEYTOIBHUKOB PaBHO KOAPQHUITHEHTY
nonoous.

2) lnaroHanu nNpsiMOyroJibHUKA TOUKOM MepecedeHus! JeIATCs MOMOIaM.

3) BuccekTprca TpeyrojapHUKa JEIHT IIOI0JIaM CTOPOHY, K KOTOPOH NpOBEEHa.

B oTBer 3ammmmTe HOMCD BBI6paHHOI'0 YTBCPIKACHUS.

Ortser:

MATEMATWVIKA, 9 knacc.

He 3a0yobme nepenecmu e6ce omeemovl 6 Onank omeemos Ne 1
6 cCOOmeemcmeuy ¢ UHCMpPYKyuell no 6bINOJIHEHUIO PAOONbL.

IIpogepvme, umoobvl Kasxcovlit omeem OblLN 3aNUCAH 6 CMPOKE C HOMEPOM
COOMEEMCMEYIou|e20 3a0aHU L.

Yacrn 2

Ilpu svinonnenuu 3aoanuii 20-25 ucnonwvsyiime bJIAHK OTBETOB M 2.
Chauana ykaxycume Homep 3a0AHUA, A 3amem 3anuUuiUmMe €20 peuienue u
omeem. Iluwiume uémko u pazdopuuso.

Pewmure ypaBHenue

(x%2 —25)% + (x2 4+ 3x — 10)? = 0.
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W3 A B B oxgHoBpeMeHHO Bblexasid Ba aBToMoOmiucra. [lepBeiii mpoexan c
MIOCTOSTHHOM CKOPOCTBIO BECh ITyTh. BTOpOI mMpoexair nepBylo MOJIOBUHY ITyTH CO
CKOPOCTBIO, MEHBIIIEH CKOPOCTH IIEpBOTO aBTOMOOMINCTa Ha 11 KM/4, a BTOpyIO
MIOJIOBHHY ITyTH MPOEXaJl CO CKOPOCTHIO 66 KM/4, B pe3yibTaTe 4ero npuosu1 B B
OIHOBPEMEHHO C TEpBBIM aBTOMOOMINCTOM. Haliaure CKOpocTh IepBOTro
aBTOMOOMJINCTA, €CJIM H3BECTHO, YTO OHA 0oJbIe 40 KM/4.

[MocTpotite rpaduk GyHKIMH

(0,75x% — 0,75x) | x|
x—1 '

y:

Omnpenenute, IpH KaKUX 3HAYCHUSX M MpsMasi Y = M He UMeeT C rpadKoM HH
OJIHOM OOIIEN TOUKH.

Otpe3ku AB u CD sBisoTCS XOpAamu oKpykHocTH. Haligure paccrosiHue OT
LIEHTpa OKpYXHOCTU A0 Xopasl CD, ecmu AB = 14, CD = 48, a paccrosiHie OT
LIEHTPa OKPY>KHOCTHU 10 Xopabl AB paBHoO 24.

B tpeyromsanke ABC ¢ TymeiM yrimom ACB mpoBenens! BeicoTl AA; u BB;.
Hoxaxwute, uro TpeyronsHuku A, CB; n ACB nogo6HsI.

buccextpucse! yrinos A u B napannenorpamma ABCD nepecekatotcst B Touke K.
Haiinure nnomans napamnenorpamma, eciiu BC = 19, a paccrosiHue ot Touku K
JI0 CTOpOHBI AB paBHO 7.

Ilposepvme, umoodvl Kadxcovlii omeem OblL1 3aANUCAH PAOOM C HOMEPOM
COOmEEemMcmeyiou|ezo 3a0aHus.
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O npoekre «IIpooubiii OI'D kaxay0 HexeI0»
JlaHHBIA KMM COCTaBJIEH KOMaHJOW BCEPOCCUMCKOTO BOJIOHTEPCKOIO MPOEKTa
«OI'D 1006amtoB» https://vk.com/ogel00ballov | https://t.me/egeogel00ballov
u  0e3BO3ME3HO  PACHPOCTPAHACTCS IS JIIOOBIX ~ HEKOMMEPYECKHX
00pa30BaTENBHBIX IENEH.

Hamuiu omiubky B Bapuante?
Hanuumre HaMm, MOKAJIYCTa, H MbI 00513aTEJIbHO €€ HCpPaBHM!
Js 3amevanuii u moskeaanmii: https://vk.com/topic-88725006 49266018
(TaKyKe JOCTYNHBI IPYrue BAPHAHTHI JJI1 CKAYNBAHHS)

COCTABUTEJIb BAPUAHTA:

®UO: | Eprennii [Tudarop

[peamer: | MaremaTuka

Crax: | 12 ner roroBmo k EI'D u OI'D

Ha6pau 100 6awios va EI'D o marematuke (poduis)
Ioxaroroeun 6onee 300 yenorek Ha 90 — 100 6aymioB
Briciiee o6pazosanue (TT'Y, 2009-2014)

[ToOeauTenb TPEX ONUMITHA 1O BBICIICH MaTeMaTHKE

Peranuu:

AxxkayHt u | https://vk.com/eugenel0
rpynna BK: | https://vk.com/shkolapifagora

KOT1y6 u | https://www.youtube.com/c/pifagorl
uHcTarpam: | https://www.instagram.com/shkola_pifagora/
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TpeHVpoBOYHBbIN BapuaHT Ne23

CucreMa olleHUBAHMS IK3aMEHAIIMOHHOH padoThI 10 MaATEeMaTUKe

Yacrte 1

3a mpaBUIIBHEIN OTBET Ha Kaxaoe 3 3anannit 1-19 crasurcs 1 H6am.

Homep . TekcroBoe Buneo
3aiaHuA TIpaBuitbHulii oTBET pelieHue pelieHue
1 1432 £ [ » ]
2 25 / D
3 105 £ [ > ]
4 17 P D
5 100 £ [ > ]
6 4,25 P D
’ 3 A [ > |

8 4096 -

9 -2,5 - D
10 0,8 - D
11 231 - D
12 7 y D
13 2 2 D
14 -21,8
15 30 2 D
16 25 2 D
17 21 y D
18 28 2 D
19 2 2 o
20 -5 P D
21 44 P D
22 0,75 o D
23 7 o D
24 ] P D
25 266 o D
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https://vk.com/eugene10
https://vk.com/shkolapifagora
https://vk.com/doc58903574_548967894?hash=4c5e0522ff47170888&dl=e38e5c32247b839cb4
https://youtu.be/4DHgHDjk4LA?t=58
https://vk.com/doc58903574_548967895?hash=f54ae0b36a91cd15c2&dl=7c8760d8df26583e88
https://youtu.be/4DHgHDjk4LA?t=161
https://vk.com/doc58903574_548967898?hash=5758a76ab07cf366b2&dl=f774d26c85f5e7ac3d
https://youtu.be/4DHgHDjk4LA?t=307
https://vk.com/doc58903574_548967900?hash=f33c282924244c9e3e&dl=f6efc7caca90551733
https://youtu.be/4DHgHDjk4LA?t=423
https://vk.com/doc58903574_548967903?hash=dad49baee96b4cc59e&dl=bfe17aba534bcc6a27
https://youtu.be/4DHgHDjk4LA?t=464
https://vk.com/doc58903574_540272556?hash=088b0a9f8378afea4d&dl=28e370c55d966f2b86
https://youtu.be/9ywuYGVjdOA?t=1275
https://vk.com/doc58903574_516501695?hash=f68274d149d966c82e&dl=29ec6e37a88236b4ab
https://youtu.be/s_kufPxbjys?t=549
https://vk.com/doc58903574_565947426?hash=e743786b5db4b5a18f&dl=c33fbffdeceba6125e
https://vk.com/doc58903574_522969083?hash=b29b901be55f10bad9&dl=dd22a812e1045157f7
https://youtu.be/tH1wzfWQP8g?t=1170
https://vk.com/doc58903574_521078664?hash=16320a8239de09214c&dl=9aebb7aedc539d49e1
https://youtu.be/mFfwqTsrg_c?t=570
https://vk.com/doc58903574_536562573?hash=34015d6c8bfc40f914&dl=f59f10e0dd85072136
https://youtu.be/M8o5h-rDsXE?t=680
https://vk.com/doc58903574_542329046?hash=62d657afb8188f6ab4&dl=0afb1b9a7e701fc8a9
https://youtu.be/h4V1F4cRIOc?t=1667
https://vk.com/doc58903574_525498316?hash=f9c0f0ab2c697375b5&dl=d7879240e3c06f8122
https://youtu.be/20KvxECWXpg?t=985
https://vk.com/doc58903574_515564698?hash=e1066db6e76d350bd1&dl=f67edaee8a75197b73
https://youtu.be/C0xXtlqKCnY?t=1379
https://vk.com/doc58903574_546491370?hash=faefec2a5df156b33d&dl=be8df90ba3a13f0540
https://youtu.be/fYiDTLk80lI?t=1203
https://vk.com/doc58903574_518315393?hash=678852c109b3496b46&dl=ed8ee2166835bd36aa
https://youtu.be/5IjA8E9CVLk?t=1451
https://vk.com/doc58903574_542329126?hash=c4c237d03c1610ffd5&dl=39e80d0b9e62cd357a
https://youtu.be/h4V1F4cRIOc?t=1967
https://vk.com/doc58903574_540272599?hash=688ae2860e2e4b6743&dl=be78b29c92ba660a04
https://youtu.be/9ywuYGVjdOA?t=2111
https://vk.com/doc58903574_520147534?hash=923e22f1260547c561&dl=1e92008f46fe884a97
https://youtu.be/Qt24F2a9yQw?t=1524
https://vk.com/doc58903574_535686635?hash=c16be370fe79519260&dl=ebea900ce280d41aff
https://youtu.be/JrT0DC1tsJI?t=1966
https://vk.com/doc58903574_532068871?hash=b5e6b06d8a08ff043c&dl=0faac2c57faf0edd86
https://youtu.be/B_64Rj8IQC4?t=2048
https://vk.com/doc58903574_524620866?hash=78d0b3949f9390ed4e&dl=9a07136f656eab4dab
https://youtu.be/nhx1EdTh3Ls?t=2880
https://vk.com/doc58903574_527292224?hash=adfd8c20344aae08e5&dl=6304569062a93877f9
https://youtu.be/psM7G-QlJzM?t=2228
https://vk.com/doc58903574_520147549?hash=f920c5bc4727b5291c&dl=5ba09b75ed6ca42817
https://youtu.be/Qt24F2a9yQw?t=3108
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Yacrts 2
Kpurepnu ouennBanus 3aianuii ¢ pa3BépHYTbIM 0TBETOM

PewmTe ypasHeHne (.’c? — 25)2 == (:L_'z + 3z — 10)2 =
R kedvp  + weevg

x*-25 =Q i
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MATEMATWVIKA, 9 knacc.

bajuie Conepranie Kpurepns

2 06 MOJNYYCH BEPHBIT OTBCT

I |Pewenne a0BejeHO 10 KOHUA, HO JONYUICHA OMHCKA HIM OWMGKa
BEUHCIHTENLHONO  Xapaktepa, ¢ ef yuéTOM JankHeiiliie  warn|
BBITIONHEHB BEPHO

0 |PemicHue He COOTRETCTRYCT HM OJIHOMY M3 KPHTEPHER, TICPEUHMCIICHHEIX
BBIIIC

OTBET: | - S 2 Marcusazsiii Gany

E W3 A B B ogHoBpemMeHHO Bulexany asa astomobunuvcTa. Mepsbin npoexan
C NOCTOAHHOM CKOPOCTLIO BECh MYTh. BTOPOA Npoexan nepsyto NOMOBKUHY NYTH
CO CKOPOCTLH, MEHbLLEN CKOPOCTH NepBoro asToMoBunucTa Ha 11 KM/Y, a BTOpYK: NONOBUHY NYTW Npoexan co
ckopocTbio 66 km/Yy, B peaynbrate Yero npubein B B ogHoBpemerHo ¢ nepesiM aBTomobunucTom. Hangure
CKOPOCTb NEPBOro aBTOMOBMNKCTA, ECNM M3BECTHO, YTO OHa Gonblue 40 km/y.

—_— @ ®

Y-y =6bx — |U52

b Concpranic kpiTepis

2
x _:!’l X 4 |\\52 =C 2 [Xoa peuieHis 3a/1aui BEPHBIL, NOIYUCH BEPHBIH OTRET

&Sglq “Smg 3‘2' 1 X0/ pelieHns BEpHbIH, BCC €ro WArM NPHCYTCTBYIOT, HO IOIYILCHA|

32 ’ 0 OMUCKA HWIH OMHGKA BLIMHCIUTENLHOTO XapaKTepa

2 hy 0 |Pemenne e COOTBETCTRYET HM OJHOMY M3 KPHTEPHER, TIEPLUHCIICHITLIX|
Bhiliie
u Xozud ¥eq =
OTBET: 2 it e
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@ MocTpolTe rpadimk yHKUUK
(0,752% — 0,75z) ||
- z—1 '

OnpenenuTe, NpU Kakux 3Ha4EHUAX 77 NPAMAsn Y — 71 He UMEeT ¢ rpacukom
HW OAHOK OBLLLEi TOUKH.
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Banns Coznepsanne Kpurepus

2 | I'padmk nocTpoen BepHo, BepHO Hail MCKOMBIE 3HAUCHHS

1 | I'pa¢ur nocTpoen BEpHO, HO MCKOMEIE JHANCHHA NMAPAMETPA HAiaeHL!
HEBEPIO M 11e Haiiaens
0 | Pemwenne He COOTBETCTRYET HH OJHOMY H3 KDHTEDHEB, NEPEMHCIEHHBIX
BhIIE

OTBET: | 0 W S [ 2 Maxcusaminii azn
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MATEMATWVIKA, 9 knacc.

@ Otpeakn AB v C'D asnatotes xopaamn okpykHocTi. Haiaute paccTosHne
oT LeHTpa okpyiHocTH go xopasl C'D, ecnn AB = 14, CD = 48, a paccTosnue

OT LieHTpa okpyxHocTh Ao xopas AB paeto 2

H®

OTBET: | 3

A1CB; n ACB nogoBHei.
Hh e
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Cosiepricarnie kpHTepHs

Xoj1 peunenns BepHBIi, BCE €ro Wari BBINOIHCHE! NPABIIBHO, NOYHCH
BEPHLII OTBET

Xo petienia BepHbiii, BCC €rO WA BHTOTHEHE MPABKTLHO, HO AAHE]
[HEIOJIHBIC W\SBHCHCHHB, HIH JONYLICHA OHA BhIYHCIHTE/IbHAA ommOka

PCLICHHE HE COOTBCTCTRYCT HH OJIHOMY H3 KPHTCPHCE, NCPCHHCICHHAIX
BhilE

Maxcuwwarsunil ban

B tpeyronbhke ABC ¢ Tyneim yrnom AC B nposeneHs! Beicotsl AA; 1 BB . [okaxuTe, YTo TpeyronbH1KA

’

@ QCLKQ Qh«“.\s W 0(&(_@."5 0"?"6

~

NPU3HAK ENUCAHHOTO
YETBIPEXYTO/IbHIKA

=

ECni yran Mesay cToponoit
AMArOHaNBI0 paseH iy Meay
APOTHEONONOKHOR CTOPOHOI H
ARYFOi AHArOHANEK, TO TaKOH
UETHPERYTONLHUK MORHO
BINCaTE B OKPYRHOCTD

@ L A$4ﬂq: ‘JB‘”‘q (-0'“‘\‘%‘(3 wo ‘%\6\3\

@bA&(Bx’V 5AQ€ e 1‘-6\)-0..

Bauie Conepricanne Kpurepus
2 Jl0Ka3aTenbeTBO BEPHOE, BEE MArn o
1 [HokasareisCino B UEIOM BEPHOE, HO COACPAHT HETOUHOCTH
0 |Pemenne He COOTBETCTBYCT HH OIHOMY H3 KDHTCPHEB, IICDEUHCICHHEIX

BblLIE

Mareumanvibiit Gani|
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E Buccektpucsl yrnoe A u B napannenorpavma ABC D nepecekatotcs B Touke K. Haigute nnowaans
napannenorpamma, ecnu BC' = 19, a pacctosHue ot Toukn K ao croporsl AB pasto 7.
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Baau Coeprranie kputephs

2 [Xox pemennn epuiii, nonysuen sepubii arser

I [Xon pemenms nepumii, sce ero warm npucyrerayior, no aonyuiena
omicka i ouMBKa BLMHCIHTENBHONO XapaKTepa

0 [Pewicrmne He cOOTBETCTBYET HU OHOMY H3 KPHTCDHER, NEPEHHEICHHbIX

STEET] 268G T

Maxcumarsupil dara
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B coorBerctBumn ¢ IlopsimkoM mHpoBeAeHHsT TOCYAapCTBEHHOW HTOTOBOM
aTTeCTaIlX 10 00pa30BaTENEHBIM IIPOTPaMMaM OCHOBHOTO 00IIero 00pa3oBaHUs
(mpuka3 Munnpocsemenns Poccun n Pocobpranzopa ot 04.04.2023 Ne 232/551,
3apeructpupoBaH MuHoctoM Poccun 12.05.2023 Ne 73292)

«72. IlpoBepka 3K3aMEHAIIMOHHBIX paboT BKIIFOYAET B ceOsI:

1) mpoBepky W OLIEHMBaHWE NPEAMETHHIMH KOMHCCHAMH pa3BEPHYTHIX
OTBETOB (B TOM YHCJI€ YCTHBIX) Ha 3aaaHus KM B COOTBETCTBIH C KPUTEPHSIMH
OLIEHHBaHUS 110 COOTBETCTBYIOIIEMY Y4€OHOMY TpEeIMETy, pa3padoTKa KOTOPBIX
opranusyercs PocoOpuanzopom <...>

[To pe3ynbraram epBoii 1 BTOPOIi MPOBEPOK IKCIEPTHI HE3ABUCHMO JIPYT OT
JIpyTa BBICTABIISIIOT IIEPBUYHBIE OAJUTBI 32 KAXKIBIH pa3BEPHYTHIH OTBET HA 3a1aHUS
KUM. <...>

B cimydae CymiecTBEHHOTO pacxXOXIEHUsl B IIEPBUYHBIX  Oajuiax,
BBICTABJICHHBIX ~ JBYMsS  OKCIIEpTaMH, Ha3HAdaeTcs TPEThs  IPOBEpKa.
CyIIecTBeHHOE PacXOXkICHHE B MEPBUYHBIX OaiaX OIMpEneNieHO B KPUTEPHUIX
OIICHWBAHUS 110 COOTBETCTBYIOIIEMY YUEOHOMY MIpEeaMETy, pa3paboTka KOTOPBIX
opranuzyercsi PocoOpaangzopom.

Tpernii »KCHepT HA3HAYaeTCs IO COTJIACOBAHWIO C TMpeAcenaTeseM
NpeJIMETHOW KOMHCCHM M3 4YHCIa OJKCIIEPTOB, paHee He MPOBEPSBIINX
9K3aMEHAIMOHHYIO paboTy.

TpetbeMy dKCHEPTy MpeAocTaBisieTcss HHPOPMAIKs O MEPBUYHBIX Oaax,
BBICTAaBJICHHBIX JKCIIEPTaMH, paHee MPOBEPSBIIMMHU JK3aMEHAIIMOHHYIO paboTy
oOyuJarorierocs.

CyIecTBEHHBIMH CUHTAIOTCSI CIEAYIOIINE PACXOMKICHHSI.

1. Pacxoxnenne B OauiaX, BBICTaBICHHBIX [JBYMS OKCIIEpTaMH 3a
BEITIOJTHEHNE TTT000T0 W3 3amanuii 20-25, cocraBiser 2 O6amia. B stom cimyuae
TPETHH DKCIEPT MNpOBEpSET OTBETHl Ha 3aJaHusi, KOTOPHIE BBHI3BAJIHM CTOJNb
CYIIIECTBEHHOE PaCXOXKICHHE.

2. PacxoxmeHuss MeXOy CyMMamMH OaslOB, BBICTaBICHHBIX JBYMS
SKCIepTaMH 3a BBITONHEHHE 3amaHuii 2025, cocrtaBisier 4 mimm Oojee Oara.
B aToMm ciiydae TpeTuii aKcrepT npoBepsieT OTBEThl Ha Bee 3ananus 20—25.

3. Pacxoxnenue B pe3yibTaTax OICHWBAaHUS ABYMS SKCIEpTaMH OTBETa Ha
onHO W3 3amaHmii 20-25 3aKirodaeTcs B TOM, YTO OJUH AIKCHEPT yKasal Ha
OTCYTCTBHE OTBETa Ha 3aJlaHHe B SK3aMEHAIIMOHHOW padoTe, a APYroi sKcrept
BBICTABWII 32 BBIITOJHCHUE 3TOT'0 3a[aHUs HEHYJIeBOH 0asu1. B aToM citydae TpeTuii
9KCIIEPT MPOBEPSIET TOJILKO OTBETHI Ha 33/1aHMs1, KOTOPBIE OBLIN OLIEHEHBI CO CTOJb
CYILIECTBEHHBIM pacxoxeHneM. CHTyaluu, Py KOTOPHIX OJMH KCIEPT yKa3all
Ha OTCYTCTBHE OTBETA B 9K3aMEHAIIMOHHON paboTe, a BTOPOH AKCIIEPT BHICTABUII
HyJIeBOW Oall 3a BBIIONHEHHWE STOTO 33aJaHUs, HE SBISIFOTCS CUTYAIlMSIMH
CYIIIECTBEHHOTO PAaCXOXKICHHS B OLICHIBAHUH.
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