2022-2023rr. MATEMATUKA 9 xnacc (gactb 1 + gacts 2)

Koutpoabnas padora no MATEMATHKE 9 kiaacc, 2 4eTBepTh
Bapuant Ne 2576

HNHeTpyKkuus no BLINOJIHEHHIO PadoThI
KoHTponbHas paboTa COCTOHT U3 ABYX YacTel, BKIOUAIOMINX B ceOs 25 3amanuii. Yacts 1 comepkur
19 3aganuil, yacTb 2 conepKUT 6 3a1aHull ¢ pa3BEPHYTHIM OTBETOM.
Ha BBIONTHEHHE KOHTPOJIEHOM PabOTHI IO MAaTEeMaTHKE OTBOTUTCS 3 yaca 55 MuHyT (235 MUHYT).
OtBetsl K 3amaHusM 7 U 13 3amummTe B O61aHk orBeToB Ne 1 B BHIe omHOW IU(PHI, KOTOpas
COOTBETCTBYET HOMEPY IIPABUIBHOIO OTBETA.

OrBert: E 24

JI7s oCTaJbHBIX 33JaHuil YacTH | OTBETOM SIBJISETCSI YMCIIO WJIHM TMOCIEI0BATEIbHOCTD nudp. OTBET
3aITUIIUTE B TOJIC OTBETA B TEKCTE paboThI, a 3aTeM mepeHecute B OnaHk orBeToB Ne 1. Ecnu momyduiack
0OBIKHOBEHHAsI IPOOH, OTBET 3aMMIIKUTE B BUAC ACCATHUHOM.

-08 . m-0,8

Alb
O1Ber:
Y| 1 74|

Perennst 3ajanuii yacT 2 M OTBETHI K HUM 3allUIIATE Ha OyiaHke OTBETOB Ne 2. 3ajaHusi MOXHO
BBIMOJHSTE B JIFOOOM mopsiike. TeKCT 3a1aHusl MEpenrChiBaTh HE HAI0, HECOOXOMMMO TOJBKO yKa3aTh €ro
HOMED.

Bce O6manky 3amonHsMOTCS SPKUMHU YEPHBIMU YepH HiamMH. J[OmyCcKaeTcsl UCIOIb30BaHUE I'eJIEBOM MIIN
KaIlWJUISIPHOMN pYUKH.

Cnavana BbINOJHSMTE 3a7aHus yactu 1. Hauath coBeTyem ¢ Tex 3ajaHui, KOTOpbIe BbI3bIBalOT y Bac
MEHBIIIEe 3aTPYIHEHHUH, 3aTeM MEPEeXOaUTe K APYruM 3agaHusM. i SKOHOMHM BpPEMEHH IMpOITyCKaiTe
3aJlaHue, KOTOpoe He yIa€Tcsi BBINOJIHUTHL Cpasy, U NepexoauTe K cienyromemy. Eciau y Bac ocranercs
BpeMmsi, Bbl cMOkeTe BEpHYTHCS K TPOIYIICHHBIM 3a/IaHUSIM.

[pu BeITIONTHEHNH YacTH | Bce HEOOXOMUMBIC BHIYUCIICHHS, TPEOOPa30BaHUS BITOIHINUTE B YCPHOBHUKE.
3anucu B YepHOBHKE, a TAKIKe B TEKCTE KOHTPOJIbHBIX H3MEPUTEIbHBIX MATEPUAJIOB He YYUTHIBAIOTCSI
NP OLIeHUBAHUM PadOTHI.

Ecnu 3aganue COepKUT PUCYHOK, TO Ha HEM HEMOCPEACTBEHHO B TEKCTE PabOThl MOYKHO BBIMOIHSThH
HeoOxoauMble Bam noctpoenus. PekoMeHyeM BHUMATeIbHO YUTATh YCJIOBHE M MPOBOAMUTH NPOBEPKY
M0JIy4YE€HHOTO OTBETA.

[Ipu BBIMONHEHUH paboThl BBl MOKETE BOCHONB30BATHCS CIIPABOYHBIME MaTepHalaMé, BbIIAHHBIMU
BMecTe ¢ BapuanToM KM, u nuHeikoi.

banbl, nonyuennsie Bamu 3a BBITIOJHEHHBIE 3aJjaHus, CyMMHpYIOTcs. [locTapaldiTech BBITIOJIHUTH KakK
MOXHO OOJIBIIIE 33/TaHUi U HAOpaTh HAUOOJbIIICEe KOJINIESCTBO OAJIIOB.

J1J1s IPOXOXKICHUS aTTECTAIHOHHOTO IOPOTra HEOOXOAMMO HabpaTh He MeHee 8 OaJIOB, U3 KOTOPBIX HE
MeHee 2 0aJlIoB JI0JKHBI OBITh TOJTYUYCHBI 32 PEIICHIEe 3a1aHuii 0 reoMeTpuu (3aganus 15—-19, 23-25).

ITocne 3aBepiieHUst pabOThI MPOBEPHTE, YTOOBI OTBET HA KAXKIOC 3aj1aHKe B OnaHkax oTBeToB Ne 1 u
Ne 2 ObLJT 3amMCaH MO/ MPABUIBHBIM HOMEPOM.

OTtgeT:

Kenaem ycnexa!

AT

3anummuTe Ko O/1aHKA N91:| | | | | | |Ho Koy Gmanka Nel

Bel cMoxeTe y3HaTh CBOM MHIUBUAYyaNbHbIE pe3ynbrarsl Ha caiite KEI'D.P®

Pazpabomano HOY “UHucmumym coepemennuix
00paA306amenbHBIX MEXHON02UI U UsMepenuil”

(MICIOTIH]
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Yacrp 1

Omeemamu k 3a0anuam 1-19 agnawomea yucno uiu nociedosamenbHOCmy YUQPp, Komopoule cieoyem
3anucamv ¢ B/IAHK OTBETOB Ne 1 cnpasa om nHomepa coomeemcmeyouiezo 3a0anus, Hauunas
¢ nepeoii knemouku. Ecnu omeéemom saensemcea nocinedosamenvHocms yudp, mo sanuwiume eé oes
npooenos, 3anamoix U Opy2ux 0ONOIHUMENbHBIX CUME0108. Kajicoblii cumeon nuuiume ¢ omoenvHoil
KJ1emouKe 6 COOMEEemcmeuu ¢ nPpueeOéHNbIMU 6 O1aHKe 00pa3yamu.

| Hpolmmaﬁme GHUMAMEIbHO MEKCH U 8blNOIHUmME 3a0anus 1-5.

EE |- muuTka
% - I0JTOHU
- oropon
—
[BopoTa 2 M

Ha mnane u3oOpaxkeHO aOMOXO03siicTBO TO anpecy: c. ApaeeBo, 3-i Ilomepewnsrnii mep., m. 13
(cTopoHa Ka)kIOW KIETKH Ha TUIaHe paBHA 2 M). YUacTOK MMeeT IpsMOYyTroibHyIo (Gopmy. Beiesn u Bbesn
OCYIIECTBISIIOTCS Uepe3 eINHCTBEHHBIE BOpoTa. [Ipu BXo/e Ha y4acTOK cIipaBa OT BOPOT HAXOAUTCS OaHs, a
clieBa — rapak, OTMEUCHHBIH Ha mane mudpoit 7. [nomans, 3ansaTas rapaxom, paBHa 32 KB. M.

JKunoit nom HaxomuTcs B mryOuHe Tepputopuu. [lomMrmo rapaxa, KHIOTO AoMa 1 OaHHM, Ha ydIacTKe
HMeeTCs capaif, pacIoJIOKEeHHBIH PSIOM C TapaskoM, M TEIUIHIA, IIOCTPOCHHAs Ha TEPPUTOPUH OTOpoaa
(oropox ormeueH 1 dpoii 2). [lepen KIITBIM TOMOM HMEIOTCS SIONOHEBBIE TIOCAIKH.

Bce nmopoxkkn BHYTpH y9acTKa MMEIOT INMPHHY 1| M M BBIMOIIEHBI TPOTYyapHOH IUTHTKOH pa3MepoM
1 mx1 M. Mexmy 6aHelt 1 rapaskoM IMEeTCsI IUIOIMIAAKa IUTOMIAAbio 64 KB. M, BBIMOIIEHHAS ITUTKOH TaKOTO
JKe pa3Mepa.

K momoxo3siicTBy mozpBeeHo anekTpudecTBo. VMimeercst MarucTpansHoe ra3ocHa0KeHHeE.

[l 00BEKTOB, YKa3aHHBIX B TAONIHUIIE, ONPENEINTe, KAKUMHU LU(PpaMu OHU 0003HAUYEHBI HA IIJIAHE.
3anonHuTe TAOMUIy, B OTBET IEPEHECUTE MOCIEAOBATEIBLHOCTh YETHIPEX Hudp Oe3 mpobdenos,
3aMATHIX U APYTHX JIOMOIHUTEIbHBIX CHMBOJIOB.

O0beKThI Kuoit nom Tennuna Slononu

Hudgpst

Capaii

TporyapHas miuTka mpomaércs B ymakoBkax 10 4 mTykn. CKONBKO YHAaKOBOK IUIUTKU
TIOHAJ00MIIOCE, YTOOBI BEIIOXKHUTH BCE JOPOXKKH U IUIOMIAKY IIepe]] rapaxom?

OrtBer:

Haiinute miomanb OTKPHITOrO IpyHTa oropoga (BHe Teruuibl). OTBET HalTe B KBaJpPaTHBIX
MeTpax.

OrtBerT:

2022-2023rr. WWW.KEID.Pd MATEMATHKA 9 knacc (1+2) 2576 2 4eTBepTh



2022-2023rr. MATEMATUKA 9 xnacc (gactb 1 + gacts 2) 2 4eTBepThb WWW.KEI'D.PD Bapuanr 2576 crp 2/3

III Haiiure paccrosiHie OT KHJIOTO JoMa JI0 rapaxa (pacCTOsHHWE MEXIy ABYMsI ONMMKaNIINMU Ha pucynkax n3o0paxensl rpaduxu GpyHKiuid Bujga Yy = ax>+ bx + . YcraHoBute coOOTBETCTBHE

TOYKAMHU TI0 MPSIMOI) B METpax. MEX/Ty 3HaKaMH K03()(GHUIIMEHTOB & U C 1 rpapukamMu QyHKIHHA.
Ortser: . KOSODUITMEHTBI
A) a>0,c>0 b) a<0,c>0 B) a>0,c<0
T'PAOUKI
X031H y4acTKa INIaHUPYET YCTPOUTH B XKHIJIOM JIoOMe 3UMHee oToruieHre. OH paccMaTpUBaeT J1Ba 1) Y 2) X 3) Y

BapHaHTa: MEKTPUIECKOE MM ra30Boe oTomeHHe. LleHsl Ha 000OpyIoBaHHE M CTOMMOCTH €r0
YCTaHOBKH, JaHHBIE O PACXOJIE ra3a, AMEKTPOIHEPTUH U UX CTOMMOCTH JaHbI B TabnuIIe.

HarpeBare/ib IIpouee CpenH. pacxon CroumocTsb rasza/ 0 2 0 2
(xoTér) o0opynoBanue, | ra3/ cpeaH. HoTped. | 31eKTPO3HEPruu
MOHTAXK MOIIHOCTH 0 x
I'azoBoe
OTOICHIE 18000 py6. 13896 py6. 1,6 xy0 m/4 4,7 py6./ky6. M ; . .
QIUIINATE B OTBET LUQPBI, PACTIONOXHUB UX B MOPS/IKE, COOTBETCTBYIOLIMM OyKBaM.
DMSKTPUHECKOS | 50 5 9000 py6. 4,7 kBt 4.4 py6. (kBr-u)
OTOIICHUE Ormer: | A | B | B

OO6ymaB 00a BapuaHTa, XO35MH PEIIMI YCTAHOBUTH Ta30BOE OTOILICHHE. Uepes CKOIBKO 4acoB
HENPEpbIBHOH PadOThl OTOIUICHUS SKOHOMHUS OT MCIIOJNB30BAHMS Ia3za BMECTO AJIEKTPUYECTBA
KOMIIGHCHPYET Da3HUIly B CTOMMOCTH IIOKYIKM M YCTAHOBKH Ta30BOTO U 3JIEKTPHYECKOTO

o0opynoBaHus?
OtBer:
B ¢upme «Be3ér» cTONMOCTB MOE3IKH Ha TakcH (B pyOIIsiX) JUIMTENFHOCTEIO Ootee 5 MUHYT pac-
. 7 1 cautsiBaercs 1mo gopmyne C =150+ 11(t — 5), rne t— umrensHOCTE NOE3/1KM (B MUHYTaX). [Tomb-
III Hatinyre sHaMeHUE BHIPAKCHIT: 9 +£ : 3ysICh ATOH hopMyITOH, paccunTaliTe CTOMMOCTE 1 7-MUHYTHO# noe3nku. OTBeT paiite B pyoisix.
Ortgert:
Ortsert:

Ha xoopaunatHoii mpsimoii Touku A, B, C u D cootserctBytot unciaam —0,205; —0,052; 0,02; 0,008.
A B C D

Kakoii Touke coorBercrByer uncio 0,027

X+2,7<0
1) 4 2) B 3) ¢ 4 D VKaKHTe pelleHHe CHCTEMbI HEPABEHCTB
Orser: |:| 4-xz21

1) (—o0; =2,7]U[1,9; +0) 2) [1,9; +0) 3) [2,7;1,9] 4) (—oo; —2,7]

Haiinure 3HaueHue BoipaxkeHus: 320 -4/0,8 . Ortser: |:|

OrtBer:

. 7 3

III HaiinnTe KopeHb ypaBHCHUS = .

OTBer: X+.3 x+11 IIpu npoBeneHUM OmbITa BEIECTBO PAaBHOMEPHO oxJaxjanu B TedeHue 10 munyt. Ilpu sTom

KaKAyl0 MUHYTy TeMIepaTypa BellecTBa yMeHblianack Ha 6°C. Hailigure Ttemneparypy

BemecTsa (B rpagycax Llenascus) uepes 4 MUHYTHI [TOCIIe Hadala MPOBECHUS OIBITA, €CIIH €T0
HauajlbHas TemIieparypa cocrasisiiaa —9°C.

Ha sx3amene 50 6uneros, Cens ne Bolyunma 11 u3 mux. Haiigure BeposSTHOCTH TOTO, YTO €My
MOTIaAETCs BEIyYECHHBIH OHIIeT. OTBeT:

OrTserT:
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B C

Haiinnte Gonpmmit yronm paBHOOGenpenHoii Tpamemuu ABCD, ecin

nuaroHans AC obpasyer ¢ ocHoBanneM AD u GoxoBoii croponoit AB
yniel, paBHble 17° 1 23° coorBeTcTBeHHO. OTBET JaiiTe B rpasycax.

OrtBer:

2 4eTBepThb
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Yactp 2

Ilpu évinonnenuu 3adanuii 20-25 ucnonvzyitme bJIAHK OTBETOB M 2. Cnauana ykasxcume Homep
3a0anus, a 3amem 3anuwume e2o pewienue u omeem. ITuwume uémko u pazoopuueo.

CropoHa pom0a paBHa 17, a omuH U3 yriioB 3Toro pomba paBeH 150°.
Haiimure BBICOTY 3TOTO poMOa.

OrtBer:

Otpesku AC u BD — nuamerpbl OKpy»KHOCTH ¢ HEHTpoM B Touke O.
VYron ACB pasen 23°. Haiigure yron AOD. Otser paiite B rpamycax.

OrTserT:

Ha kneruaroii Oymare ¢ pasmepom kieTkn 1X1 u300paxéH

[21]

IPSMOYTOJIbHBIN TpeyroiabHuK. HaiianTe ero mionias.

Ortser:

Kakue u3 ciienyromux yTBep:KaeHUH BepHb1?

1) Tlnomans kBajgpara paBHA HPOU3BEICHHIO JBYX €0 CMEXKHBIX CTOPOH

2) UYepe3 m00y10 TOUKY, JIEXKAIILYI0 BHE OKPYKHOCTH, MO’KHO IIPOBECTH JIBE KacaTelIbHbIe K ATON
OKPY>KHOCTH.

3) OcHoBanus paBHOOESIPEHHOI Tpareyy paBHbL.

B oTBeT 3anummnTe HoMepa BHIOPAHHBIX yTBEPIKACHHH.

OrtBert:

He 3a0y0bme nepenecmu 6éce omeemut ¢ Onanxk omeemoe Ne 1 ¢ coomeemcmeuu c
UHCMPYKYUeil no 6bINOIHEHUIO PAOOmbL.
Ilposepvme, umodvl Kaxcovlit omeem Obl1
COOmeemcmayouiezo 3a0anus.

3anucan 6 CmpokKke ¢ Homepom

2022-2023rr.

A D Pernre HepaBeHCTBO X*(—x* — 36) < 36(—x? — 36).

M3 nByX ropoioB OIHOBPEMEHHO HABCTpedy JApYr JAPYry OTIPaBWIIMCH JBa BEIOCHIIEAHUCTA.
[IpoexaB HEKOTOPYIO YacThb ITyTH, IEPBBII BEIOCUIIEUCT CeJIall OCTAHOBKY Ha 36 MUHYT, a 3aTeM
MPOAOJDKUIT ABHKEHUE 1O BCTPEUYU CO BTOPBIM BEJIOCUIICAUCTOM. Paccrosinue MEXAYy ropogamMu
cocraBiser 82 KM, CKOPOCTh IEpPBOrO BEJIOCHUIIEIHUCTA paBHA 28 KM/4, CKOPOCTh BTOPOrO —
10 xm/a. Ompezenute paccTOSHUE OT ropoja, U3 KOTOPOTO BbIEXal BTOPOH BEJIOCHIIEIHCT, J0
MeCTa BCTPEYH.

—x2+2X+3, ecmu X > —1

Ioctpoiite rpaduk pyHxnnm y = { . Onpenenure, Mpy KaKUX 3HAYCHHUAX

—X+1, ecmu X <-1

M npsiMast Y = M uUMeeT ¢ rpaguKoM POBHO JIBE OOLIHE TOUKH.

PaccrosiHue OT TOUKH MepeceueH s AUaroHaneii pomoa 0 OHOM U3 ero CTOPOH paBHO 18, a onHa
u3 auaroHaneii pomba pasua 72. Haiigure yrisl pomoa.

Ha menunane BD tpeyronsauka ABC ormeuena touka K. Jlokaxwure, uto eciu KA = KC, o AB =
BC.

boxoseie croponst AB n CD tpaneuun ABCD pasubl coorBercTBeHHO 28 1 35, a ocHoBanue BC
paBHo 7. buccekrpuca yrma ADC mpoxoaut uepes cepemuny ctoponsl AB. Haiinute momiaas
Tpaneuuu.

IIposepome, umoodvl Kaxcowlit omeem Obvlil 3aNUCAH PAOOM C HOMEPOM COOMBENICMEYIOU|E20
3a0anus.
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AJI'EBPA

Dopmyria KOpHeH KBaJpaTHOTO YPaBHEHUS:

:ﬂyrﬂe D=0
2a

—4ac.

Ecnu kBanparaeii Tpéxunen ax® + bX + C mMeeT 1Ba KOpHA X, H X,, TO
ax’ +bx +c=a(x - x)(x — x,);
eclii KBaJpaTHBII TpéxwieH ax* + bX + C uMeeT eJMHCTBCHHbIH

KOPEHb X,

To ax* + bx + c=a(x — x,)*.

Abcrucca BeplInHbI MapaboJibl, 3a1laHHON ypaBHEeHHeM Y = ax? + bx + C:

Xo="35

®opmyrna N-ro 4jieHa apuPMETHIECKOH POrpeccuH (8,) , MEPBBIA YileH
KOTOpO# paBeH &, M pasHOCTh paBHa d:

a =a +d(n-1.

dopmyra CyMMBI EPBBIX N WICHOB apH()METHUESCKOMN MTPOrPECCUH:

(aj+an)n

Sp= 2

®opmyna N-To 4ieHa TeOMETPHYECKol mporpeccuu b , mepprii dnen
KOTOPOIi paBeH b, a 3HaMeHaTesIb paBeH (:

bn = b] . qn—l

Dopmyna cyMMBI EPBBIX N WICHOB TEOMETPHUECKOH MTPOTPECCHH:

"_1)b
T

DopMyIibl COKPALIEHHOTO YMHOKEHUSI:

(a+b)*=a’+2ab+b%
(a—by=a>-2ab+b%
=(a—b)a+h).

CaotlicTBa apU(pMETHIECKOTO KBAJIPATHOTO KOpHH'

Jab=+a b mpu a20,b>0; \/E

npu a0, b>0.

N

Cgoiictsa crenenu mpu a >0, b >0

CIIPABOYHBIE MATEPHUAJIBI IIO MATEMATUKE

I'EOMETPHUA

CyMMa yIJIoB BBIIYKJIOro N-yrosipHUKa paBHa 180°(n — 2).]

Cpez[Hsm JIMHUA TPEYTOJIbHUKA U Tpaneuunu

B MN — cp. nuH. BC || AD
MN || AC MN — cp. aun.
MN || AD
M N MN =—=
MN = BC + AD
2
A C
OmnncaHHasl ¥ BIIMCaHHAsl OKPYKHOCTH IPaBUIIFHOTO TPEYTOJIbHUKA
RoaV3 a3
3 6
g_aV3 ho V3
— 2
B s tpeyronbuuka ABC co croponamun AB=c,
AC=b, BC=a:
c a a __b _ ¢ _
sinA sinB sinC ’
A b C Trae R — paamyc onucaHHOH OKPY>KHOCTH.
Jns tpeyromsHuka ABC co cropomamu AB=c,
AC=b, BC=a:
c’=a’+b’—2abcosC.

Jnuna okpyxHoctn C =27r

ITnomane kpyra S = ar?

(&

I[nomanu puryp:

[Mapannenorpamm
b/ Ih, S=ah,
Y S =absiny
a
TpeyronbHuK
1
b =2
A % absiny
Tpanenus
h g_at b h
2
a
Pom6

— JJMaroHajin

dd

P e
b

[IpssMOYyTONIBHBLI TPEYTOIBHUK

. a
smo=—
c
c a b
cosa=—
c
_a
b tg(I—B

Teopema ITudaropa: a% + b* = c2

OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO:
sin‘a + cos’a =1

Tabauua KBaJApPaTOB ABY3HAYHBIX YHCEJ

Exnaunsn
0 1 2 3 4 5 6 7 8 9
HexkoTtopble 3HaUCHUS TPUTOHOMETPUUECCKUX (QyHKIUIT 1 100 121 144 169 196 225 256 289 324 361
2 400 441 484 529 576 625 676 729 784 841
o | rpagyesl | 0° | 30° 45° 60° 90° | 180° | 270° | 360° 3 900 961 1024 | 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521
. | NG NE] E 4 1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
sina ol 2 5| 5|1 0 -1 0 § | 5 | 2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 348l
%)
= 6 3600 | 3721 | 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
cosa 1 ﬁ Q 1 0 -1 0 1
> 5 ) 7 4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241
NE) 8 6400 | 6561 | 6724 | 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
tga 0o | X2 1 J3 — 0 — 0
3 9 8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801




