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
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+ 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
no o n = r=
( a\_a 3 6 Z
b =y s a3 LN a3 -
Tabauna KBaAPATOB JABYIHAUHBIX YHCe ' 4 ‘ . 2 Ts)
. o
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 | 1321 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. |

Oo6wmenpuHsATHIe (OpMaTH TUCTOB OyMaru 0003HauatoT OykBoit A u mudpoii: A0,
Al, A2 un tak nanee. Ecnu muct ¢opmara AQ pa3pes3ars monoiam, IOTy9aroTCs
nBa jgucta gopmara Al. Eciam nuct Al paspesaTh morojiaM, IMONTYyYarOTCs Ba
mcra popmara A2 U Tak Jaiee.

X

>
[-*]

X
|
>
ok

-A0

>
o

[lpn STOM OTHOLIEHWE MJIHMHBI JIUCTA K €ro IIMpuUHE y Bcex (opmaros,
0003HaUYeHHBIX OYKBOH A, OJTHO ¥ TO K€ (TO €CTh JIUCTHI BCEX (hOPMATOB MOAOOHBI
JIpyr Apyry). DTO CHENaHO CIENHAIBHO — 4YTOOBI MOXHO OBIJIO COXpPaHUThH
MIPOTIOPIIMY TEKCTa Ha JINCTE NpH M3MeHeHnH (Gopmara Oymaru (pasmep mpudTta
IIPH 3TOM TOXE COOTBETCTBEHHO U3MEHSETCH).

B tabnuie 1 maHsl pa3Mepsl JINCTOB OyMaru 9eThIpéx ¢popmaToB: oT A3 10 A6.

Tabruya 1
Ilopaakossie HOMepa Mupuaa (mm) Jdauaa (MM)
1 105 148
2 ) 210 297
3 297 420
4 1148 210
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Jns nuctoB Oymaru QopmaroB A3, A4, AS u A6 onpexpenute, KakKuMH
MOPSIIKOBEIMA HOMepaMy 00O3HAueHbl MX pa3Mepsl B Tabimie 1. 3amomxure
TabnuIly HWXKe, B OJAHK OTBETOB IIEPEHECHTE ITOCIEIOBATEINBHOCTh YETBHIPEX

udp.

dopmatsl Gymarn A3 A4 A5 Ab6
INopagkoBsie HOMepa

CKOIBpKO THCTOB Oymaru ¢opmara AS mMoyduTcs IpH pa3pe3aHiy OTHOTO JIHCTA
oymaru ¢opmara A0?

OTBerT:

Haiinure numHy Gonblieii cTopoHsl incta Oymaru ¢popmara A2. OTBer naiite B
MUJLIUMETPAX.

OTBeT:

Haiinure mumomans mucra Oymarm ¢opmara A3. OtBer nmaiite B KBagpaTHBIX
CaHTHUMETPAX.

OrtBerT:

Haiinute oTHOWICHWE MIMHBI OOJBIIE CTOPOHBI JIUCTA K MEHBIICH y Oymaru
dopmata Al. OTBeT HaliTe ¢ TOYHOCTHIO JIO ICCATHIX.

OTBeT:

III Haiinute 3HaueHue BeIpaKeHUs
0,6 - (—10)3 + 50.

OTBeT:
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KaKOG H3 CJIICAYIOIHNX YUCECIT 3aKIIFOYCHO MEXKAY YUCIIaMU g u g’)
1)1

2)1,1

3)1.2

413

OrtBerT:

Haiinute 3HaueHue BbIpaXKEHUS
53x+1. 125%: x
1pH X = —

pPuX =13

OrtBerT:

Pemmute ypaBHEeHHE
9x? = 54x.

Ecnu ypaBHeHHe nMeeT Oosiee OHOTO KOPHS, B OTBET 3alMIINTE MEHBIIMN U3
KOpHEH.

OTBeT:

B nmbpKHBIX TOHKaX y4acTBYIOT 13 cnoprcmenoB m3 Poccum, 2 cropTrcmeHa w3
Hopserun n 5 cnoprcmenos us IllBenuu. Ilopsinok, B KOTOPOM CIOPTCMEHBI
CTapTyIOT, ompenensiercs xpebuem. Halinure BEpOSITHOCTH TOTO, YTO NEPBBIM
Oyznet crapToBaTh criopTcMeH 3 Hopeernn mmm HIBermm.

OtBeT:

~
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YcTaHOBUTE COOTBETCTBHE MEXY QYHKIMAMH U UX rpadUKaMH.
DYHKLUU

A y—3z B 1 B) 1

FPA®UKN

B Tabnmie nox xaxxaoit OyKBOH YKa)KUTE COOTBETCTBYIOLIHIA HOMED.

A|b |B

OrtBerT:

B ¢upme «Pogunk» cronmMocTs (B pyOisx) KoIoana u3 xene300eTOHHBIX KOJIel
paccuutbiBactcss 1mo ¢opmyne € = 6000 4+ 4100n, rme n — 4YKHCIO KOJEII,
YCTaHOBIIEHHBIX B Koo1e. [1omb3ysch 3Toil hopMyIIoi, paccunTaiTe CTOMMOCTh
kooana u3 5 xonen. OTBeT galiTe B pyOIIsx.

OrtBerT:

yKa)KI/ITe PCUICHUC HECPABCHCTBA
3x —2(x—5) < —6.

1) [4; +o0)

2) (—0; 4]

3) (—o0; —16]

4) [—16; +0)

OTBeT:
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B reuenne 20 6aHKOBCKHX JHEH aKIIMU KOMITAaHUH JOPOKAJIHM €KeTHEBHO Ha OJIHY
U Ty ke cymMMy. CKOJBKO CTOMJIA aKIMA KOMIIAHUU B MOCHEIHHH JEHb 3TOrO
TIepro/Ia, eClv B 9-1 TeHb akuus cromna 555 pyonei, a B 13-it mens — 631 pyons?

OrtBerT:

CTOpOHA PaBHOCTOPOHHETO TPEyrojbHKKa paBHa 14+/3. Haiimute BBICOTY TOTO
TPEyroNbHUKA.

OTBeT:

Tpeyronsuuk ABC BIucaH B OKPYKHOCTb ¢ LIeHTpoM B Touke 0. Touxku O u C
JIEKAT B OJHOM IONYIUTIOCKOCTH OTHOCHTENBHO npsiMoit AB. Hatiaure yron ACB,
eciu yroi AOB pasen 27°. OTBer gaiiTe B rpagycax.

C

/\

OrtBert:

~
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Ilepumerp TpeyronbHuka paBeH 50, ogHa u3 cropoH pasHa 20, a paaumyc
BITCaHHOM B HETO OKPYXKHOCTH paBeH 4. Haiinure ruromia s 3Toro TpeyroibHUKA.

OTBerT:

Ha xnerdaroit 6ymare ¢ pasmepom kiietku 1 X 1 ormedens! Tpu Toukn: A, B u C.
Haiinure paccrostaue ot Touku A mo mpsimoii BC.

B

A

Ortser:

Kaxkoe u3 cneayromux yTBEpKIACHUH BEpHO?

1) Yepe3s Touky, He JeKallyr0 Ha JaHHON MPSMOMH, MOXHO NMPOBECTH MPSIMYIO,
HEPIEeHANKYJIIPHYIO 3TOH MpsIMOil.

2) B 100011 IpsAIMOYTOJILHUK MOXKHO BITUCATh OKPYKHOCTb.

3) Kaxknast u3 6uccekTpuc paBHOOEAPEHHOTO TPEYTONbHHUKA SBISAETCS €To
MEIAaHOM.

B oTBer 3ammmmuTe HOMCED BLI6paHHOI'O YTBCPKACHUS.

OrtBer:

He 3adyobme nepenecmu e6ce omeemsvl 6 Onank omeemos Ne 1
6 coomeemcmeuu ¢ UHCIPYKyueil o 8bINOJIHEHUI0 PAGOmMbL.

Ilpoeepvome, umoovl Kaxcovlii omeem Obl1 3aNUCAH 8 CIMPOKE C HOMEPOM
COOMBENICIMEYIOULe20 3A0aHUSL.
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Yacrnb 2

Ilpu evinonnenuu 3aoanuii 20-25 ucnonvsyiime bJIAHK OTBETOB M 2.
Cnauana ykaxycume Homep 3a0aHUsA, A 3amem 3anuuiume ezo peuienue u
omeem. Iluwiume uémko u pazdopuuso.

Pewmute ypaBHenue

x> —6x+V6—x=vV6—x+7.

JIBa aBTOMOOWJISI OJTHOBPEMEHHO OTIIPABIAIOTCS B 840-KHIOMETPOBBIH MPoOeT.
IlepBblif egeT co CKOPOCThIO Ha 4 KM/4 OOIbIeH, YeM BTOPOM, U MPUOBIBACT K
¢uHMITY Ha | 9 paHbine BToporo. HalanTte ckopocTh IepBOro aBTOMOOMIIS.

[MocTpotite rpaduk GyHKIMN

(% +3x0) x|
T x+3

OnpenenuTe, IPH KAKKX 3HAYCHUSIX M [psMasi Y = M He UMeeT ¢ rpaduKoM HH
OJIHOM O0IIEH TOUYKH.

B tpeyrombruke ABC yron A paen 45°, yron B pasen 30°, BC = 6+/2. Haiimure
AC.

B Boinykiiom yetsipéxyronsnuke ABCD yrnel BCA u BDA paBHbL. Jlokaxure,
uto yrisl ABD u ACD Taxxe paBHBL

Cepenuna M ctopons! AD BEITyKJIOTO 4eTHIpEXyroiabarka ABCD paBHOymaneHa
or Bcex ero BepmmH. Hadmgure AD, ecmm BC =14, a yrmet B u C
Y4eThIPEXYTONFHIKA paBHBI cooTBeTCTBeHHO 110° 11 100°.

Ilposepome, umoodvl Kax)covlit omeem O0bl1 3ANUCAH PAOOM C HOMEPOM
COOMEEMCmeEyIou|ezo 3a0aHusl.

~
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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

Beiciree oopazosanue — 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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