I'ocynapcTrBenHasi (MTOroBasi) arrectTanus Mo 00pa3oBaTeJIbHbIM MPOrpaMMam
0CHOBHOT0 0011ero oopasosanusi no MATEMATHUKE
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NHCTpyKUMS 110 BBITOJHEHUI0 padoThl

DK3aMeHalMoHHass paboTa COCTOMT U3 JBYX MoAyJen: «Anredpa» u
«'eomerpusin. B KaxaoM MoAylie JBE YacTH, KOTOPBIE Pa3IMYAKOTCS IO
COJICPKAHUIO, CJIOKHOCTH M YHCIY 3aJlaHhil, COOTBETCTBYIOIIUX IIPOBEPKE HAa
0a30BOM U MOBBIIIEHHOM YPOBHSIX CJIOKHOCTH.

Monyne «Anredpa» coaepxkut 12 3amanuii: B yactu 1 — 9 3amanuii (1 — 9) c
KPaTKKUM OTBETOM; B yacTu 2 — 3 3agaHus (14 — 16) ¢ pa3BepHyThIM OTBETOM.

Mopyns «I'eometpusi» coaepkut 6 3ananuii: B yactu 1 —4 3aganus (10 —13) ¢
KPAaTKHUM OTBETOM; B yacTu 2 — 2 3ananus (17 — 18) ¢ pa3BepHYThIM OTBETOM.

Bcero B pabore 18 3amanuii, u3 xotopeix 13 3amanuii 6a30BOro ypoBHs, 4
3a/1aHus TOBBIIIIEHHOTO YPOBHS U 1 3a/1aHNe BBICOKOTO YPOBHSI CIIOXKHOCTH.

Ha BbImonHeHUE 3K3aMEHAIMOHHON pabOoThl IO MATEMATHKE OTBOJUTCS 3 yaca
55 munyT (235 MUHYyT).

OTtBeThl K 3aJaHHMSIM IEepBOH dacth moumyisa «Aiuredopa» (1 - 9) m mMomyns
«"eomerpusi» (10 - 13) 3anmmchIBarOTCS MO MPUBEACHHOMY HIDKE 00pasily B BHJIE
[EJI0r0 YUCJia UM KOHEUHOM JIeCATUYHON ApoOu. Hrcrna 3anuiiuTe B Moje OTBETa
B TeKcTe paloThl, a 3areM nepeHecutre B OmaHk orBeToB Nel. Ecnu mosyudniach
OOBIKHOBEHHAs JpOOb, OTBET 3alUIIUTE B BUJE JECATUYHOM.

Otser: 0.8 _ .

[Ipu BbimonHeHuU 3amanuii 14—-18 ¢ pa3BEpHYTHIM OTBETOM TpeOyeTcs
3aMMcarh MOJHOE pelieHrue B OnaHke oTBeTOB Ne 2. 3aaHusi MOKHO BBINOIHSATH B
J000M MOpsiKe, HauuHas ¢ Jo0oro mMonayns. TeKCT 3amaHusl NEpenuchiBaTh HE
HaJ0, HEOOXOIMMO TOJBKO YKa3aTh €ro HOMEP.

[Ipu BbITIONTHEHUU YacTH 1 Bce HEOOXOIUMBbIE BBIYUCICHUS, MPEOOPA30OBAHUS
BBIIIOJIHSIUTE B YEPHOBUKE. 3alMCH B YEPHOBUKE, a TaKkKe B TeKCTe
KOHTPOJIBHBIX H3MEPHUTEJbHBIX MATEPHAJIOB He YYMTBHIBAOTCH IPH
OLICHMBAHNM PA0OTHI.

[Ipu BhImonHeHUH padoThl Bbl MoOKkeTe BOCHOJIB30BAThCS CHPABOYHBIMU
MaTepuagamMu, BBIJAHHBIMUA BMECTE C BAPUAHTOM.

Bce OmaHku peructpauiud M OTBETOB 3aMOJHSIOTCS SPKUMH YEPHBIMU
yepHWIaMHU. [[OIMyCKAaeTCa MCIMOJIb30BAHUE TEIEBOM, KANMJUIAPHOM WIIA NEPHEBOU

PYUEK.
Kenaem ycnexa!
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CIIPABOYHBIE MATEPHAJIBI.
AJIT'EBPA

o ®dopmyna KOpHEH KBaJpaTHOIO YPaBHEHUS

-b+VD
x:
a

,tae D = b? — 4ac.

« Ecmu xBajpatHblii Tpexwien ax? + bx + ¢ UMeeT 1Ba KOPHS X; U X, TO

ax? +bx +c =alx —x))(x — xy);

« Ecnu kBagpatHbIii Tpexunen ax?® + bx + ¢ UMeeT OIMH KOPEHb X, TO

ax?® + bx + ¢ = alx — xy)*.

. ®opwmyna n -ro wieHa apudmerndeckoii nporpeccud (Ay,), MEPBbINA YWIEH KOTOPOH paBeH
@, ¥ pa3HOCTb paBHa d.:

a, =a; +d(n—1).

« ®dopmyna CyMMbI N TIEPBBIX YJIEHOB apU(PMETHUECKON MPOrpeccuu:;

n

2

_(ap +ap)n

. @opmyna n -0 wieHa reoMerpuueckoit mporpeccun (by), mepBbIi WieH KOTOPOH paBeH
b, v 3HAmMeHaTeNb paBeH (:

bn = bl ' qn_l-

« @opmyna CyMMBI N NIEPBBIX YWICHOB T€OMETPUUECKOMN MPOrPECCUM.

Sn

Ta6auna KBaApaTOB ABY3HAYHBIX YHCeJ
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['EOMETPHA

« CyMMa yriioB BBITYKIJIOTO N -yrosibHUKa paBHa 180°(n-2).

o Pannyc r OKpy>KHOCTH, BHIMCAHHOM B IIPAaBUJIBLHBIN TPEYTOJIBHUK CO CTOPOHOM @, paBeH

V3
—a.
6

o Pannyc R oKpy>KHOCTH, OIMCAHHON OKOJIO MPaBUJIBHOTO TPEYTOJIbHUKA CO CTOPOHOM &,

V3
paBeH —a.

o Jlnsa tpeyronsuuka ABC co ctoponamu AB =c, AC = b, BC = a:

a b C

sinA sinB sinC 2R,

rae R —paanyc onmucaHHON OKPYKHOCTH.

o Jlnsa tpeyronsnuka ABC co ctoponamu AB =c, AC =b, BC = a:
c? =a®+b?—2abcosC.

o ®opmyna auHbI [ yrU OKPY)KHOCTH paauyca R:

l =27nR.

dopmyna JIUHBL [ 1yTH OKPY>KHOCTHU paanyca R, Ha KOTOPYIO ONUpaeTcs IEHTPaIbHbIN yroi
B (0 TPAJyCOB:

_ 2mRe
360

o ®opmyna mroniaay S napasiesiorpaMma co CTOPOHOU @ 1 BBICOTOM h , TpOBEAEHHOM K ATOM
CTOpOHE:

S = ah.
o ®opmyna miomanu S TPeyroJbHUKA CO CTOPOHOU 4 M BBICOTOM h , MPOBEAEHHON K ATOM

CTOpOHE:
S = h
= —ah.
2
o ®opmymna momaay S Tpanenuu ¢ OCHOBAaHUSAMH @, b 1 BEICOTOM .

_a+bh
2

o @opwmyia momaau S Kpyra paauyca R:

S = R
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Omeemamu Kk 3a0anuam 1-13  aenawomca uugpa, uucno unu
nocnedosamenvhocms  yugp. Omeem ciaedyem 3anucamv 6 bJIAHK
OTBETOB Ne 1 cnpaea om HoMmepa 6blNOJIHAEMO20 3A0AHUA, HAYUHAA C
nepeoii Kiemouku. Kasxicoyo uyugpy, 3nHax MuHmyc u 3anamylo nuuwiume 6
OMOEIbHON K1emo4Kke 6 COOMEEMCMEUU ¢ NPUBCOEHHBIMU 6 OiaHKe
oopazyamu. Eounuyvl usmepenuit nucams ne HyyicHo.

Mooynv «Anzeopa»

1

Haiinute 3Hauenue Belpaxkenus: 0,7 - (—10)3 + 21
Omeem

2

Ha rpaduke nzobpaxeHa 3aBUCMMOCTb aTMOC(EPHOro AaBi€HUS (B MUILIUMETPAX
pPTYTHOrO CcTOJI0A) OT BBICOTHI HaJl ypoBHEM Mops (B Kuiomerpax). Ha kakoi
BBICOTE (B KM) JIETUT BO3JYIIHBIA 1Iap, €CIU OapoMeTp, HaXOASUIUNCA B KOP3UHE
mapa, mokasbiBaet aaBjeHue 340 MUJIITUMETPOB PTYTHOTO CTOJI0A?

A ArmocdepHoe JaBIeHHES, MM PT. CT.
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Omeem

3

4x +y =10,
x+ 3y =-3.

(v

Pemure cucremy ypaBHEeHUM {

B orser 3anummure x + ).
Omeem

4

l'ocynapctBy mnpuHamiexutr 20% akumil NOpeanpusiTUs, OCTAJIbHBIC aKIUHU
MpUHAAICKAT YacTHBIM JumaMm. OOmas mpuObUTh MPEANPUITHS IIOCTe YIUIATHI
HaJioroB 3a roa coctaBmia 80 miH. py0. Kakas cymma u3 3Toil mMpuOBLIN TOHKHA
MIOMTH Ha BBIIJIATY YACTHBIM aKIIMOHEpaM?

Omeem

Bapuanr - 1215



5

JI71s1 sK3aMeHa OATrOoTOBWIM OuiieTsl ¢ Homepamu oT 1 10 50. KakoBa BEpOsITHOCTD
TOTO, YTO HAyTaJ B3AThI YICHUKOM OWJIET UMEET OAHO3HAYHBbIA HOMEp?
Omeem

6
VY cTaHOBUTE COOTBETCTBUE MEXAY PYHKIHUSIMU U UX TpaUKaAMH.
['paduku
DOyHKIUU
1
A)y=— B) y=3x>—-9x+6 B) y=4x+5

4x
3anuwume 6 omeem yu@pwvl, PACNONOHCUE UX 8 NOPAOKe,
coomeemcmayouem OyKeam:

Omeem

7

Brinucano HECKOIBKO MOCIEI0BATEILHBIX WICHOB TEOMETPHUUECKOMN ITPOTPECCHH:
...;64; x; 4, —1; ... Haiinure x.
Omeem

8

VYupoctute Bhipaxkenue (7 —y)? —y(y + 6) u HaliguTe ero 3HayeHHE NPU Y =
—0,2. B oTBeTe 3anuInTe HallJIcHHOE 3HAYCHHUE.
Omeem

9

Ha xakoM 13 pyuCyHKOB U300pakeHO pelieHne HEPaBEHCTBRA
7x — x% < 0 ? B omeeme ykasicume HoMep NpasuibHO20 6apUAHMA.

irsssigs it 2)

1) O 7 L
L AL 4)

3) 7 _ﬁWQE%_.

Omeem
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Mooyap «l eomempusn»

10
Yenosek pocToM 1,7 M CTOMT Ha PaCCTOSHMM 8 IIArOB OT CTONOA, 4
Ha KOTOpPOM BHUCHUT (oHapb. TeHb YeNOBEKa paBHA 4YeTbIpeM | I

maraM. Ha kakoii BeicoTe (B MeTpax) pacnosioxkeH GpoHapn?
Omeem :

11

B paBHOCTOpOHHEM TpeyronbHuke ABC
ouccextpucsl CN u AM nepecekatorcs B Touke P. Haiinure

Omeem

12

B tpeyronbHuke ogHa u3 ctopoH paBHa 10, npyras paBHa 12, a yron MexJ1y HUMH
paBen 30°. HaitauTe miomaas TpEyroabHUKA.
Omeem

13

Kakue u3 cienyromux yrBepKaecHU BEPHbI?

1) Oxoio 1060r0 MPaBUILHOTO MHOTOYT'OJIbHUKA MOYKHO OIMKCAaTh HE 0oJiee O HOM
OKPY>KHOCTH.

2) LleHTp OKPY>KHOCTH, ONTMUCAHHON OKOJIO TPEYTrOJbHHKA CO CTOPOHAMH, PaBHBIMU
3,4, 5, HaXOJIUTCSl HA CTOPOHE ATOTO TPEYTOJIbLHUKA.

3) LleHTpOM OKpY)XHOCTH, OIIMCAaHHON OKOJIO KBaJpara, SBJSETCS TOYKa
IIEPECECUCHUS €0 TUarOHaJICH.

4) OxkoJio 11000r0 poMOa MOXHO ONMKUCATh OKPY>KHOCTb.

Ecnu ymeeporcoenuii neckonvko, 3anuuiume ux Homepa 6 nopsoKe 803paAcmaHusl.
Omeem

He 3a06y0vme nepenecmu éce omeemut 6 bBJ/IAHK OTBETOB Ne 1
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Yacrs ||
Jlna 3anucu pewenuii u omeemos na 3aoanusn 14 - 18 ucnonvszyiume b/IAHK
OTBETOB Ne2. 3anuwmume cnauaia Homep 8vinoanaemozo 3aoanusn (14, 15 u
m.0.), a 3amem noaHoe 000cHoeanHoe peuieHue u omeem. Omeembl
3anucwleéaiime 4émko u pazoopuueo.

Mooyav «Anzeopay

14

x> —=5x+4+4>0,

Pemure cucremy HEpaBEHCTB! {
9—-4x<0

15

[Tpuctanu A u B pacronoxeHbl Ha pPEKe, CKOPOCTh TEUEHUs] KOTOPOM Ha STOM
yuyacTke paBHa 3 km/4. Jlomka mpoxoauT Tyaa W oOpaTHO 0O€3 OCTaHOBOK CO
cpeaHeil ckopocTbio 8 KM/4. Haiiiute COOCTBEHHYIO CKOPOCTb JIOAKH.

16

2x+1
2x%+x
3HaYeHUAX K ipsiMast Yy = kx uMeeT ¢ TpadKoM POBHO OJHY OOIIIYIO TOUKY.

[TocTpoiite rpaduk GyHKIMH Y = U ONpENEeNIuTe, TMPH KaKuX

Mooyav «I eomempusn»

17

BricoTa TPCYIroJIbHUKA paB6I/IBa€T €0 OCHOBAHHC HaA ABa OTPEC3Ka C JJIMHAMHA 8u9.
Haﬁ,Z[HTe MJINHY ATOU BbICOTBI, €CJIM U3BCCTHO, 9YTO ApPYyrasa BbICOTAa TPCYI'OJIbHUKA
ACJIUT €€ IT0II0JIaM.

18




lF'ocypapcTtBeHHasn (uToroBasi) arrectanus B 9 Kiacce - 2026
B mapamtenorpamme ABCD nipoBe€Hbl  MEPIEHINKYISPHI
BEwuDFx guaronamu AC (cM.  pucyHOK). Jlokaxwure,
yTo TpeyroibHuku BEF u DFE paBHbl.
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