OCHOBHOW rocyjapCTBEHHbIN ak3ameH, 2025 r.

OcHoBHOI1 rocynapcrBeHnblii 3k3amen 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.

Cxauasa BblnonHsANTe 3agaHus yactu 1. Hayats coBeTyeM ¢ Tex 3aaHui,
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 qaCcTu 1 BCEC 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 HeoOxoxmmble Bam mocrpoenus. Pexomennyem
BHUMATEJIbHO YUTATh YCIOBHE M IPOBOIUTH IIPOBEPKY MOJIYYEHHOTO OTBETA.

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

Bannbl, nomyuennsle Bamu 3a BBINOTHEHHBIE 33JaHUS, 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 3aanuii mo reomerpun (3amanus 15-19, 23-25).

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

o dopMyna KOpHEi KBaJpaTHOrO YpaBHEHHUS:

—b+
xzibgﬁ,me D=bh—4ac.
a

N 2
o Ecmi kBajgpaTHBbIil TpéXuneH ax ~ +bx+ ¢ UMEeT 1Ba KOPHA X| H X7, TO
2
ax“+bx+c=a(x—x;)(x—x,);

2
CCJIM KBaApaTHBIM TPCXYICH dx +bx +c umeer CAMHCTBCHHBIM KOPCHb X,
TO

ax’ +bx+c=a(x—x[))2

e AOciycca BepIIMHbI 1apadoJibl, 3aJaHHOH YpaBHEHHEM ) = ax > rhx+c:
=5

2a’
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:

a,+a,)n
Sn:( ]2 ) .

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,
§, =
g-—1

o DOPMYJIEI COKPAIIEHHOTO YMHOKEHH:
(a+b)2 —a’+2ab+b>;
(a—b)z =a’—2ab+b’;

a’—b>=(a-b)(a+h).
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e CBoiicTBa apu(h)METHUECKOr0 KBapaTHOT0 KOPHA: T'EOMETPHUA —
\/ab=\/;-\/3 npu az0, b=0; 0
a Ja CyMMa yIIoB BBITYKJIOrO 71 -yronbauka pasua 180°(n—2). m
E:T npr a=0, h>0. T
b CpeHsis JJUHUS TPEYroJIbHUKA M TpaneLHH S
} B MN — cp. num. B C BC||AD ny
e (Cgoifctea crenenn ipn a >0, b>0 MN || AC ) ) MN — cp. num. O
g ‘ N . MN|A4D
a = MN = A_C M N I w
a 2 _BC+ 4D O
an am:aner. MN—# _C
n
a _ n-m, A D I
m ’ U-
(a")m=am", AN
. Onucannas 1 BIIMCAHHAS OKPYIKHOCTH ITPaBUIILHOTO TPEYTOJILHUKA =
(ab)'=a"-b"; J3 NE)
R=4 3 _av3 <SS
S = r=
( a\_a 3 6 Z
b =y s a3 LN a3 -
Tabauna KBaAPATOB JABYIHAUHBIX YHCe ' 4 ‘ . 2 Ts)
] ~
Exnnuubt
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 | 520 | 576 | 625 676 | 729 784 | 841 B Hnsa TpeyronsHuka ABC co cTopoHamMH AB=c,
3 900 | 961 | 1024 | 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521 AC=b,BC=a:
= 4 1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401 c a
| 5 | 2500 | 2601 [ 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481 a__ _b =—C£ _=2R,
= 6 3600 | 3721 | 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761 sind sinB sinC ——
7 4900 | 5041 | 5184 | 35329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241 " —
rae R — paauyc OnMcaHHOH OKPYKHOCTH. —
8 6400 | 6561 | 6724 | 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921 A b c ™ paiuy Py —
9 8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801 ==
Hns tpeyroneHuka ABC co cropoHamu AB=c, —
AC=b, BC=a:
¢ =a +b" —2abcosC. —

Jnna oxpyxuocta C =2mr

ITnomane kpyra S =mnr 2
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Hnowaou guzyp

[Tapannenorpamm Tpeyroneauk
1
S=—uak
b hﬂ S = aha b 2 an,
AY §=absiny S =L absiny
a a
Tpanenust Pom6
b

d,, d, — nuaronaiu

h S = a+b h A‘ 1

’ > S e s=lag,
a

[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 | rpamxycer | 0° | 30° 45° 60° | 90° | 180° | 270° | 360°
sina o | L | 2| B3y 0 | -1 ] o0
2 2 2
cosa 1 ﬁ ﬂ 1 0 -1 0 1
2 2 2
tga 0 g 1 V3 — 0 — 0
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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, 3anamoix u Opy2ux 00NOJIHUMENbHLIX cUMB0108. Kasicowtit cumeon
numume 6 OMOECAbHOI KIemouKe 6 COOMEEeMCHEUU ¢ NPUBCOEHHBIMU
6 OnanKe oopazyamu.

| Ilpouumaiime gnumamensno mexkcm u gptnoanume 3adanus 1-5. |
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Ha pucynke m300paxEH miiaH ABYXKOMHATHOW KBapTHPHI B MHOTO3Ta)KHOM
KHJIOM JioMe. B npaBoii uact pucyHka qaHel 0003HaUEHHS JBEPH M OKHA, & TAKXKE
yKa3aHo, YTO JJIMHA CTOPOHBI KJIETKH Ha miaHe coorBercTByeT 0,4 M. Bxon B
KBapTHPY HaxoauTcs B mpuxoxei. CrpaBa oT BX0Aa B KBAPTHUPY PacHoOIararoTcs
KyXHi W caHy3el, NpuuéM IUIOIanb KyXHH Oonblle IUIOMAgM CaHys3la.
OcTanbHbIe JBa IIOMCHICHHA — 3TO CHaJIbHId W TI'OCTHHAas. T'octunas umeer
HauOOJIBUIYIO TUIONIAb U3 BCEX ITOMEIIEHUH 3TOi KBapTHpPHIL. bankoH u nomwkus
OTCYTCTBYIOT.
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OCHOBHOW rocyjapCTBEHHbIN ak3ameH, 2025 r. MATEMATUKA, 9 knacc.

I[J'IH HOMCMGHHﬁ, YKa3aHHBIX B Ta6J'II/I]_[€, OIPEAC/IUTC, KaKUMU III/I(l)paMI/I OHH

0003HaYeHL Ha IUIAHE. 3aroaHnuTe Ta6J'II/IL[y, B OnaHK MEPEHCCUTE
IOCJICA0OBATCIbHOCTD ITSATH L[I/I(I)p
HOMBI].IEH]IH CIIAJILHA caHy3en KYXHA roCTHHaA npuxoxasa
Mudpst

W3 Tp€X OKOH KBapTUPhI OAHO IIKpPE ABYX Apyrux. Haliaure mupuHy 3TOro OKHa.
OTBeT naiiTe B CAaHTIMETpPAX.

OTBerT:

[Tmutka s moma pasmepom 20 cm X 20 cM mpomaéres B ymakoBkax mo 10 mryxk.
CKOJIBKO YITAKOBOK IUTUTKH HEOOXOIUMO KYITUTh, YTOOBI BBUIOXKHUTS ITOJI CaHy3Ja?

OTBeT:

Haiinure miomans, KoTopyio 3aHMMaeT crnanbHsa. OTBET maiiTe B KBaIpaTHBIX
MeTpax.

OrtBerT:

Ha ckonbko IMMPOLCHTOB IJIOMa/Ab TOCTHHO¥M OOJIbIIE MIOMAAH CIIaTbHU?

OTBeT:

III Hailinute 3HaueHue BeIpaXkxeHUs

(16 -1072)2 - (13 - 10%).

OTBeT:

Cocrasutens: LLkona Mudaropa
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Kakoe 13 JaHHBIX YMCE NPHHAIJIEKHUT IPOMEKYTKY [6; 7]?

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

OtBeT:

Haiinute 3HaueHnE BbIpaXKEHUS
(11a® - b3 — (3a?b)3): (4a®h®)
npu b = 2.

OrtBerT:

Haiinure xopeHb ypaBHEHUS
4(x —8) = —5.

OTBeT:

Pomurensckuit komureT 3akynua 20 masnoB A HMOAAPKOB AETSIM B CBS3H C
OKOHYaHHEM yueOHoro rona, u3 Hux 10 ¢ mammuamu 1 10 ¢ BujIaMu ropoJioB.
[Momapku pacmpenensorcss ciaydalHeIM o0pazom Mexnay 20 AeTbMH, Cpeau
koTopsIx ecth Ko, Haiinure BepositTHOCTH TOTO, uTo Kojie mocranercs masi ¢
MAIIXHOH.

OtBeT:
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OCHOBHOW rocyjapCTBEHHbIN ak3ameH, 2025 r. MATEMATUKA, 9 knacc.

YcTaHOBUTE COOTBETCTBHE MEXY QYHKIMAMH U UX rpadUKaMH.

DYHKUWUKU
A y=2? 44z +1 B) y—a? —dr+1 B) y= 22 +4z -1
FPADUKN
1) ¥ 2) ¥ 3)

| ]

i { 1 I

\ [ \ ]

1 1 \ 1
A i E 0 \ b LAY Vi X

=]
-—

B Tabnmie mox kaxxaoit OyKBOW YKa)KUTE COOTBETCTBYIOIIHIA HOMEP.

A|b |B

Ortser:

B ¢upme «Ox, mpokauy!» croMmMocTh moOe3AKHM Ha Takcu (B pyOIsix)
JUINTEIBHOCTBIO OoJiee 5 MUHYT paccuuThIBaeTcs 1o Gopmyiie
C =150 + 11(t — 5), rme t — WIUTETBHOCTD MOe3KU (B MUHYyTaX). [Tob3ysch
9TOU (hOPMYIIOH, paccunTaiTe CTOMMOCTE 15-MUHYTHO#H moe3aku. OTBET gaiTe B
pyOIsIX.

Ortser:

VYkaxuTe pellieHre HepaBeHCTBa
4x+5=6x — 2.

L
]

1 3.5
2) 3.5 >
3) -1.5 "
4) —1',5 =
OrtBer:

Cocrasutens: LLkona Mudaropa
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[Tpu npoBeieHNN XMMHUYECKOTO OIBITA PEareHT paBHOMEPHO OXJIAKAAIH Ha
7,5 °C B munyty. Haiinure remnepatypy pearenta (B rpamycax Llenbcust) crycrs
6 MHUHYT MOCIie Hayala IPOBEINCHWs OIbITa, €CIIM HavalbHas TeMIepaTypa
cocrasisia -8,7 °C.

OrTBerT:

BuccekTprca paBHOCTOpPOHHETO TpeyroidbHHUKa paBHa 12+ 3. Haiimure cropoHy
3TOTO TPEYTOJIHHKA.

OTBeT:

UYetsipéxyronsHuk ABCD BnmcaH B OKpYXHOCTb. YTon ABD pasen 39°, yron
CAD pasen 55°. Haiinmure yron ABC. OtBer naiite B rpajgycax.

B,
C

OtBeT:

Haiinure miomanaps napamienorpaMMa, H300pakEHHOTO Ha PUCYHKE.

5/ |4

OrtBert:
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Haiinure Tanrenc yrina AOB, n300pak€HHOTO Ha PUCYHKE.

B

OTBerT:

Kaxoe u3 cneayromux yTBEp>KAeHU BEpHO?

1) BokoBble CTOPOHBI 1000 Tpaneluy paBHHI.

2) CepenHHBIE IEPIICHINKYISIPHI K CTOPOHAM TPEYTOJIbHIKA NIEPECEKAIOTCs B
TOYKE, SBJISIOIIEICS [IEHTPOM OKPY>KHOCTH, OIIMCAHHOW OKOJIO TPEYTOJIHHUKA.
3) Ecnin 1BE CTOPOHBI M yroJl OTHOTO TPEYTONBHUKA PABHBI COOTBETCTBEHHO
JIBYM CTOPOHaM H yTJIy APYTOTO TPEYTOJIbHHUKA, TO TAKHE TPEYTOJbHUKN PaBHBI.

B otBer 3anmmmTe HOMEp BHIOPAHHOTO YTBEPKACHHUS.

OrtBerT:

MATEMATWVIKA, 9 knacc.

He 3adyobme nepenecmu ece omeemwvt 6 Onank omeemos Ne 1
6 coomeemcmeuu ¢ UHCMPYKYuell nO 6bINOJIHEHUIO PAOONbL.
IIposepvme, umoobvl Ka)xcowvlii omeem Obll 3aRUCAH 6 CMPOKE C HOMEPOM

coomeemcmeyrouiezo 3a0anusi.

Yacrs 2

Ilpu eévinonnenuu 3adanuit 20-25 ucnonwvsyiume bJIAHK OTBETOB Me 2.
Chauana ykaxcume HoMep 3a0AHUA, 4 3amMeM 3anUMIUME €20 PeuleHue U

omeem. Iluwiume uémko u pazoopuuso.

Pemnte HepaBeHCTBO

(x —11)%2 < V5(x — 11).

Cocrasutens: LLkona Mudaropa
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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

x2+4x+4 upun x=-—4,
y = 16
-5 npu x < —4.

OnpenenuTe, MPH KaKUX 3HAYCHUSIX M MpsAMas Y = M UMeEeT ¢ TpaGukoM OaHy
WK JBE OOIIME TOYKH.

OKpyX’HOCTb C LeHTpoM Ha ctopoHe AC TpeyroiapHuka ABC mpoxoaut uepes
BepmnHy C U xacaercs npsamoil AB B Touke B. Haiinute auameTp okpy»kHOCTH,
ecmu AB =9, AC = 12.

W3BecTHO, 4TO 0KOIIO YeThIpEXyronbHuka ABCD MOXXHO OMHCaTh OKPY>KHOCTH M
YTO NMPOAOIKEHUS CTOPOH AB u CD 4eTIpEéXyronbHUKA MEPECEKAIOTCs B TOUKE
M. Nokaxwure, yto TpeyroapbHuku MBC u MDA nogoGHsI.

B Ttpeyroneuuke ABC Ouccektpuca yrina A JAenUT BBICOTY, NMPOBENEHHYIO U3
BepminHBl B, B otHomenmu 5:3, cumtas ot Toukm B. Haimuwre pammyc
OKpPY>KHOCTH, OIMCAaHHON OKoJo TpeyronsHuka ABC, ecnu BC = 8.

Ilposepvme, umobvl Kax)cowlit omeem ObL1 3ANUCAH PAOOM C HOMEPOM
COOmEEmMCmayiou|e2o 3a0aHus.
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COCTABUTEJIb BAPUAHTA:

®UO: | Eprennii [Tudarop

Ipeamer: | MaremaTuka

Crax: | 13 ner roroBmo k EI'D u OI'D

Ha6pan 100 6anioB va EI'D no matemaTuke (IpoQuIib)
PesynpraTel Moux yueHnkoB Ha EI'D 2024:

Enena — 100 6amaoB

Jlaka — 100 6amioB

Peraauun: | Cesa — 100 6ajuios

Jmurpuii — 100 6ammos

Awnnpeii — 100 6amioB

Beiciee obpasosanue — TI'Y (TomsstTi), 2009-2014
IToGenuTenp TPEX OJIMMITHAJ 10 BBICIIICH MaTEMAaTHKE

~

BK: | https://vk.com/shkolapifagora

FOTy6: | https://www.youtube.com/c/pifagorl
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