OCHOBHOW rocyjapCTBEHHbI 3k3ameH, 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).

~

¥ oN INUX NI9GHhOF0dNHAdL



https://vk.com/shkolapifagora

OCHOBHOW rocyjapCTBEHHbI 3k3ameH, 2025 r. MATEMATMUIKA, 9 knacc. TpeHVPOoBOYHbIN BapuaHT Ned 217
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
N B MN — cp. nun. B _C BC|| AD o
e (Cgoifctea crenenn ipn a >0, b>0 MN || AC ) ) MN — cp. num. O
1 ‘ MN || AD
a =—r; MN = A_C M N I w
a 2 BC+ AD O
an am:aner. MN:#
) L
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
no o n = r=
( a\_a 3 6 Z
b =y s a3 LN a3 -
Tabauna KBaAPATOB JABYIHAUHBIX YHCe ' 4 ‘ . 2 Ts)
. LN
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
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Teopema IMudaropa: a ybi=c’
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Tpeyroneauk
b S= %aha
S =L absiny
a
Pom6
A‘ d,, d, — nuaronaiu
1
i s=tag,

.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

Cocrasutens: LLkona Mudaropa

TpeHnpoBOYHbIN BapnaHT Ne4 3/7

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. |

Komns nerom otapixaer y memymku u 0abymku B nepeBHe MapneBke. Kois ¢
eAYIIKOH coOmparoTcs Che3AWTh Ha Benocumenax B ceino CocHoOBoe Ha
JKEJNEe3HOJOPOXKHYI0 cTaHIuio. 3 MapbeBku B COCHOBOE MOXKHO IMPOE€XaTh IO
MIPSAMOI JIeCHO# oposkke. EcTh 60see JIMHHBINA MyTh MO IMIOCCE — 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 NPSAMYIO TPOIIMHKY, KOTOpas UAET MUMO 03epa
npsiMo B COCHOBOE.

Mo mocce Kounst ¢ nenynikoit eayT co ckopoctbio 20 KM/4, a 10 JIECHOH TOpOXKKe
u TponuHke 15 km/4. PaccTosiHue mo mocce ot Mapbserku 10 HukosiaeBku paBHO
12 kM, oT MapeeBku a0 3anpyaes — 20 kM, a oT 3anpyaes 10 CocHOBOro 15 kM.
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[Tonp3ysice onucaHueM, omnpenesuTe, KaKUMH HU(ppaMH Ha IUIaHe 0003HAa4YeHBI
HaceNnEéHHbIe IYHKTH. B OTBET 3amMIUMTE IONYYCHHYIO IOCIEI0BATEIFHOCTh
9eTRIPEX TUQP.

Hacen. myHKTBHI ¢. CocHOBOE

Mudpst

A. 3anpyabe n. Mapeeska | n. HukomaeBka

Ha ckosibkO IpOLEHTOB CKOpPOCThb, ¢ KoTopod enyt Kons ¢ memymkoi 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 npsiMoii. OTBeT maite
B KIJIOMETpax.

OrtBerT:

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

OTBeT:

III Haiinute 3HaueHue BeIpaKeHUs
27
3:45

OTBeT:
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33 37 41 43 o o
OHHO H3 4YUCei 7, 7, 7, 7 OTMEYCHO Ha IMPAMOU TOUKOMU.

Il 1 Il 1 1 1 1 i 1
T T T T T -t T T T

0 1

Y

Kakoe 310 uncio?
33

1) ;

2) Z

3) Z

4) -

OrtBerT:

HaiinuTe 3HaueHne BhIpaXKEHUS
6x - (8x%)%: (8x*)3
mpu x = 60.

OTBeT:

Haiinute KopeHb ypaBHEHUS
(x —5)% = (x — 8)2.

OrtBerT:

B marasune xaHLITOBapoB NMpoAaéTcs 84 pydkH, U3 HUX 22 KPacHBIX, 9 3elEHBIX,
41 ¢duornerosas, ocTajbHbIE CHHUE U YEPHBIE, UX MTOPOBHY. Haliure BeposSTHOCTD
TOTO, YTO CIy4YaiiHO BHIOpaHHAs B 3TOM MarasuHe pydka OyaeT KpacHOW WM
(buoseToBOH.

OtBerT:
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YcraHoBUTE COOTBETCTBHE MEX Ty rpadukamu GyHkumii u Gpopmynamu, KOTopble
WX 33/1a10T.

FPA®UKKN
A) ¥ B) vi B) vh
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=
—

——

N
—
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.

.|
|1

DOPMYIbI

1) y=2z* — 16z + 29 2) y—2¢% + 162+ 29 3 y=—22% — 16z —29

B Tabnmie mox kaxxaoi OyKBOW YKa)KUTE COOTBETCTBYIOIIHIA HOMEP.

A|b |B

Ortser:

UroObl mepeBecTH 3HAYCHUE TemIeparypsl mno mkane Llembcus B mkanmy
®apenreiiTa, nonp3ytores Gopmynoit tp = 1,8t, + 32, rae t; — Temmeparypa B
rpagycax Llemscusa, tr — Temmeparypa B Tpamycax @apenreiita. CKOTBKAM
rpagycam mno mxane ®apeHreiita coorBeTcTByeT 80 rpagycoB MO MIKaie
Henscus?

OrtBer:

YKaxuTe pelIeHne CuCTeMbl HEPaBEHCTB

{x < 3,

4 —x>0.

1) 3 l

2) 4 -

3) 3 -
e Y

4) 3 4

OTBeT:
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K xonny 2012 rona B ropoae npoxusaino 62 000 yenosek. Kaxnplil roa uucio

JKUTENENW TopoJa BO3pacTallo Ha OJHY U Ty ke BenuuuHy. B konue 2019 roga B
ropoze npoxwusaiio 69 070 genoBek. KakoBa ObLIa YMCICHHOCTH HACEIICHHSI 3TOTO
ropojia K koHiy 2015 roga?

Ortser:

B tpeyronsuuke ABC yron C paBen 90°, tgB = z, BC = 12. Haiinure AC.

B

OTBeT:

Pajuyc BIMCAHHOM B KBAajpaT OKPYXHOCTH paBeH 6v2. Haiimure pammyc

OKPYXKXHOCTH, OITMCAHHOI OKOJIO 3TOTO KBajgpara.

)
N

OTBeT:

OcHoBaHus Tparneuuu paBHbl 4 u 10, a BeicoTa paBHa 5. Haiinure mutomanp 3Toi

Tparmenny.

OtBeT:

~
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Ha xnergaroii 6ymare ¢ pasmepom kinetku 1 X 1 ormedens! Tpu Touku: A, B u C. Paccrosaue mexy npuctansmu A u B paBro 140 kM. 13 A B B 110 Teuenuto pexu —
Haiinure paccrostHue ot Touku A 10 cepeunsl oTpeska BC. OTIIPABWJICS IUIOT, a Yepe3 yac BCIEA 33 HUM OTIPaBHIACh MOTOpPHas JOAKA, U
B KOTOpasi, pHUOBIB B IMyHKT B, ToT49ac moBepHyna oOpaTHO 1 Bo3BpaTmiach B A. K m
3TOMY BpPEMEHH IIOT Mporuibll 51 kM. HalliuTe cKopocTh JIOAKU B HEMOIBUKHOM I
BOJIE€, €CII CKOPOCTh TEYCHUsI PEKH paBHA 3 KM/4. S
y) T
& IMocTpoiite rpaduk QyHKIMA @)
3lx| —1 o
x| — 3x2 @)
Cl L
Omnpenenute, MpyU Kakux 3HaueHMsX k mpsiMast ¥ = kx He umMeer ¢ rpadukom T
OTBeT: . O0IIUX TOYEK. O
. ¢
Otpeskn AB u CD sBisoTCs XopaamMu OKpyxkHocTH. Haligure paccrosHue OT AN
Kakoe u3 cnemyromux yTBep:KIeHAN BEPHO? LEHTpa OKpYXHOCTU A0 Xopasl CD, ecmu AB = 14, CD = 48, a paccrosiHie OT A
IIEHTPa OKPYKHOCTH 10 XopAbl AB paBHO 24. S
1) CymMa oCTpBIX YTIIOB MPSIMOYTOJIBHOTO TPEyTroNbHuKa paBHa 90 rpamycam. Z
2) CpenHsst TUHAS Tpaleluy paBHA CYMME €€ OCHOBaHHM.
) Cp . b P Y B tpeyronsanke ABC ¢ TynmeiM yrimom ACB mpoBeneHs! BeicoThl AA; u BB;.
3) B mo60it 9eTHIpEXYTOIBHUK MOKHO BITUCATH OKPY>KHOCTb. prd
Hoxaxwute, uro TpeyronsHuku A, CB; u ACB nogo6HsI. Te)
B orBer 3anumimTe HoMep BHIOPAHHOTO YTBEPIKICHHUSI. N

OTBeT: buccextpucsk! yrinos A u B napamnenorpamma ABCD nepecekatotcst B Touke K.
Haiinute nnowmaas napamienorpamMma, eciu BC = 19, a paccrosinue ot Touku K
JI0 CTOpOHBI AB paBHO 7.

He 3adyobme nepenecmu e6ce omeemwvt 6 Onank omeemos Ne 1
6 COOmemcmeuu ¢ UHCIPYKUUeil no 6bINOJIHEHUIO PAbombl.

IIposepvme, umoobl KaxcOblil omeem ObL 3aNUCAH 8 CIPOKE C HOMEPOM Tlposepvme, umobbL Kajncowlii omeem 0Obl1 3aNUCAH PAOOM C HOMEPOM
coomeemcmeyrowezo 3a0anus. COOmeemcmeyouezo 3a0aHusl.

Yacrp 2

Ilpu eévinonnenuu 3adanuit 20-25 ucnonwvsyiume bJIAHK OTBETOB Me 2.
Crauana ykaxycume Homep 3A0aAHUA, A 3ameM 3anUWIUmMe €20 peuienue u
omeem. Iluwume uémko u pazoopuuso.

Pemure cucremy ypaBHeHMI
{3x2 +y=4,
2x2—y=1.
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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 6amwioB

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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