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).
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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+ 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)
. o1
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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d,, d, — nuaronanu

1
S:Edldz

.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 S B A
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

TpeHVPOoBOYHbIN BapuaHT Ne5 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. |
KoL

Ha nyane n3o0pakeHO TOMOXO3SHCTBO, HaxojsImieecsi Mo ajpecy: c. Maisle
Bceerogmam, 1. 26. CTtopoHa Kak[o1 KIETKH Ha TUTaHe paBHA 2 M. Y4acTOK HMEET
(bopMy mpsSMOYTONBHUKA. BBIE3/1 1 BBE3]T OCYIIECTBIIAIOTCS Y€PE3 €INHCTBEHHBIC
BOpOTA.

IIpn BXOZE Ha yYacTOK CIpaBa OT BOPOT HAaxXOJWTCS KOPOBHMK, a CleBa —
KypaTHUK. [Inomanp, 3aHsTast KypATHUKOM, paBHA 72 KB. M. PA10M ¢ KypSITHUKOM
pacmosiokeH py/ MI0Maabio 24 KB. M.

JKuoit nom pacronoxeH B riryouHe Tepputopun. [lepen roMmom nmeeTcst POHTaH,
a Mexnay (OHTaHOM M BOpoTamHu — HeOoiblias Oepé3oBas poumua. Mexuay
JKHJIBIM JIOMOM 1 KOPOBHUKOM IIOCTpOeHA OaHs. 3a JOMOM HaXOAMTCSI OTOpoz (€ro
I'paHMIBl OTMEYEHBI Ha IUIaHE MYHKTUPHOW JIMHUEH), HA KOTOPOM €CTh TEIUIUIIA,
a TaKxke (B caMOM YTIIy ¥ OTOPO/ia, U BCErO JIOMOXO035HCTBA) — KOMIIOCTHAS sIMa.
Bce nopoxku BHYTpU ydacTKa MMEIOT IIMPHUHY | M M BBIMOLIEHBI TPOTYapHOM
IUTUTKOM pasmepoM 1 M X 1 M. Mexy KOPOBHUKOM M KypATHHUKOM HMeEETCS
IUTOMIAIKA IIJIOIIAALI0 56 KB. M, BBIMOILIEHHAS TAKOM K€ TUTMTKOM.
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ComnocraBbTe 06T>€KTI>I, YKa3aHHbIC B Ta6J'II/III€, C III/Iq)paMI/I, KOTOPbIMU 3THU
00BEeKTHl 00O3HAUEHBI HA IUIaHE. 3arOoJHUTE Ta6m/1uy, a B OIaHK OTBETOB
MEPCHCCUTEC MMOCICAOBATCIBHOCTD U3 IIATH L[I/I(I)p.

MATEMATWVIKA, 9 knacc.

OOBEKTHI

ucpet

oropoJ pyxa donTaH OaHs IO JOM

TporyapHas miauTKa Mponaéresi B ymakoBkax Mo 4 mTyku. CKOJIBKO yNaKOBOK
MOHAaI00MIOCH KYIUTh BIIaJebliaM IOMOXO035HCTBA ATl TOTO, YTOOBI BBUIOKHTH
BCE JIOPO’KKHU U IIJIOMIAJKy MEXTy KOPOBHUKOM M KyPSATHUKOM?

OTBerT:

Haiinute mmomaas, KOTOpyto 3aHUMAET XKUiIoh JoM. OTBET JaiiTe B KBaIpaTHBIX
MeTpax.

OTBeT:

Haiinure paccrossHMe OT XHMIOrO J0oMa A0 OaHHM (PacCTOSIHHE MEXAY IBYMS
OIMKAUIIIMMU TOYKaMU 0OBEKTOB 110 TpsiMoii). OTBET JaiTe B METPax.

OrtBerT:

Brianenbubl 10MOX03SIHCTBA IJIAHUPYIOT OOHOBUTH BCIO TPOTYApHYIO IUIMTKY (1
JIOPOXKKH, W IUIOIAAKY MEXAY KOPOBHMKOM M KypsTHHKOM). B Tabmuie
MIPE/ICTaBIICHBI YCIOBHS TPEX MOCTABIIMKOB IIIUTKH.

IMocraBmux CroumocTs JHocraBka Pabotsl o nemMoHTaxXy
IMTKY (B pyonsix | (B pyossix) CTapo! IUIUTKU U O
3a 1 KkB. M) YKJIa[IKe HOBOH (B pyOIIsx)
1 270 4000 15 000
2 280 3000 5000
3 300 2000 8000

Bo ckomnpko pyomneit 000iaETes BiIamenbuaM caMblidi BBITOIHBIN BapHaHT?

OrtBer:

Cocrasutens: LLkona Mudaropa
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Haiinute 3HaueHne BbIpaXeHUs!
8,8:0,8
4,4

OTBeT:

Ha xoopaunarHoit npsiMoii ormeuensl Touku 4, B, C u D.

A B C D
B T —

8 9

a4
L i

58
OnHa U3 HUX COOTBETCTBYET YHCITY > Kakas 310 TOUKA?

1) Touka A
2) Touka B
3) Touka C
4) Touka D

OTBeT:

HailinguTe 3HaueHne BbIpaXKEHUS
x - 54x—1 . 25—2x
mpu x = 0,1.

OrtBerT:

Pemure ypaBHeHue
x% — 6x = 16.

Ecnu ypaBHeHue nmeer Oosiee OZHOTO KOPHS, B OTBET 3alMIINTE MEHBIIMN U3
KOpHEH.

OrtBerT:

~
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B ¢upme takcu B naHHBIH MOMEHT cBOOOHO 15 MammH: 3 4€pHBIX, 6 )KENTHIX U
6 3enénbix. I1o BEI30BY BhIEXaja OJ{HA W3 MAIIWH, CIyJYaiHO OKa3aBIIasCs OmKe
BCETO K 3aKa3z4yMKy. HaiinuTe BEpOSTHOCTH TOTO, YTO K HEMY INPHEAET XKENTOEe
TaKCH.

OrtBerT:

YcTaHOBUTE COOTBETCTBUE MEXIY QYHKIMSAMH U UX Tpadukamu.

DOYHKLUWUKU
A 2 B B

)yf T z1+5 )y:7Em71 )y:—E
4 T

CPA®UKN
1) 2) y 3) ¥

h N
7 1 Y 1 1
0 \ X AN 0 x |0 x

—1
-
|41

B Tabnmie nox kaxxaoit OyKBOH YKa)KUTE COOTBETCTBYIOIIHIA HOMED.

A|b |B

Ortser:

[Tnomans 4eThIpEXyrobHUKA MOKHO BBIYUCIHUTH 110 (hopmyIie

_dyd;sina

=
rae d; ¥ d, — JUIMHBI JAWaroHaneil 4eThIPpEXYrojbHHKA, & — YIoJd MEXIy
nuaroHaisiMu. [lone3ysce atoi hopmyInoid, HaWANUTe JUIMHY JUaroHainu d,, eCiiu

d, =6, sina=%,a5= 19.

Ortser:
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Vkaxure PEUICHUC CUCTEMbI HCPABCHCTB

{x—3,7§0,
x—22=21.

1) 3 3.7

2) 3.7

3)
4) 3

g
(78]

[
Y

OtBeT:

B Teuenne 20 6aHKOBCKUX THEH aKIIMHA KOMIIAHUH TOPOKAIIN €KETHEBHO HA OJTHY
u Ty ke cymmy. CKOJBKO CTOWIIA aKI(Ms KOMIIAHUU B TOCIEIHHUN JIEHb 3TOr0
meproa, eciii B 9-if eHp akuus crowa 888 pyomeit, a B 13-it nens — 940 pyOieit?

OrtBerT:

OnuH 13 yTI0B paBHOOSAPEHHOH Tpanennu paBeH 99°. Haiiqure MeHbIINI yroa
9TOM Tpaneuuu. OTBET fJaiTe B rpagycax.

OrtBerT:

Pamuyc OKpy>KHOCTHM, BIHCAaHHOW B MPSAMOYTOJIbHYIO Tpameuuto, paBeH 10.
Haiinute BIcOTY 3TOM Tparnenuu.

OtBeT:

~
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Cropona poM0a paBHa 9, a pacCTOSHUE OT TOYKH IIEPECCUCHUS TUaroHane pomoa
no He€ paBHO 1. Haligure mmomans 3Toro pomoda.

OrtBerT:

Ha xnerdaroii 6ymare ¢ pasmepom kietku 1 X 1 m300paxEH mapaienorpaMmm.
Haiinure ero miomans.

OTBeT:

Kakwne u3 cnenyromux yTBep KICHUA BEPHBI?

1) Cymma yriioB paBHOOEIPEHHOTO TpeyroibHuKa paBHa 180 rpamycam.
2) BokoBBIE CTOPOHBI JIOOOH TPATICIIMH PABHBI.

3) LleHTpH!I BOMCAaHHOM M OMMMCAHHOMN OKPYKHOCTEH paBHOCTOPOHHETO
TpEyroJbHUKA COBMNAAAIOT.

B otBeT 3anuminte HOMCEpa BLIGpaHHLIX yTBep)KﬂeHI/[ﬁ 0e3 HpO6eJ’IOB, 3allAThIX U
APYTHUX JOMMOJHUTECIBHBIX CUMBOJIOB.

OTBeT:

He 3a0yobme nepenecmu e6ce omeemvl 6 Onank omeemog Ne 1
6 coomeemcmeuu ¢ UHCMpPYKyuell no 6bINOJIHEHUIO PAOOMbL.

Ilposepome, umoobbl Kadxcovlii omeem 0Obl1 3GNUCAH 6 CHIPOKE C HOMEPOM
COOMEemcmeyou|e2o 3a0aHus1.

Cocrasutens: LLkona Mudaropa
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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* = (x — 20)2.

NmeroTcst nBa cocyaa, cogepskamue 10 xr u 16 Kr pacTBopa KHCIOTH Pa3TUIHON
KOHLEHTpauuu. Eciu uX CIUTh BMECTE, TO IOJYYUTCS PacTBOP, COIEpPIKAIIMM
55% xucaotsl. Ecnu ke cIUTh paBHBIE MacChl 3THX PacTBOPOB, TO MOTYYECHHBIN
pactBop Oymer coxepxkath 61% kucnoTbl. CKOJBKO KHJIOTPAMMOB KHCIIOTHI
COJICPIKUTCS B IEPBOM pacTBope?

[MocTpotite rpaduk GyHKIMN

y =x?% — |4x + 3|.

OnpenenuTe, NpU KAKUX 3HAYECHHUSX M MpsIMasi Y = M UMeeT ¢ rpa)ikoM POBHO
TpH OOIIHE TOYKH.

KareT u rumotenysa npsSMoyroisHOTO TpeyroibHuKa paBHHE 20 u 52. Haifmute
BBICOTY, IPOBENEHHYIO K THIIOTEHY3E.

OcnoBanust BC n AD tpanenuu ABCD pasHbl coorBeTcTBeHHO 5 11 20, BD = 10.
Jokaxure, uto Tpeyronsauku CBD u BDA nono6HEL.

B Ttpanermmun ABCD ocuoBanust AD m BC paBHBEI cooTBeTcTBeHHO 49 m 21, a
cymMMma yrioB npu ocHoBaHuu AD pasua 90°. Haiinute paanyc okpy»KHOCTH,
npoxoJsuieit uepe3 Touku A u B u kacarouieiics npsimoii CD, ecnu AB = 20.

Ilposepvme, umoodvl Kax)covlit omeem O0bl1 3ANUCAH PAOOM C HOMEPOM
COOMEEMCmMEyIou|ez0 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

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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