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T'ocyzapcTBeHHasi HTOroOBasi aTTecTalHs 110 00pa3oBaTeIbLHbIM
IporpaMMaM OCHOBHOI'0 00111er0 00pa3oBaHud B (hopMe
OCHOBHOI'0 IOCYJAPCTBeHHOT0 3K3aMeHa (OII)

OcHOBHOI rocyaapcTeeHHslii dk3aMed o MATEMATHKE

ITosicHeHHA K TPEHHPOBOYHOMY BADHAHTY KOHTPOIbHBIX
H3MepHTe/IbHBIX MATEPHAJIOB 0CHOBHOI'O FOCYIAPCTBEHHOI0 YK3aMeHA
2022 roma mo MATEMATHKE

TpeHHUpPOBOYHENI BapHaHT IpelHa3HadeH [UIL TOTO, YTOOBI 1aTh
BO3MOXKHOCTh YYaCTHIIKY 5K3aMeHa COCTABHTH IIPEJCTABIEHHE O CIPYKIype
TpeHHPOBOYHBII BAPHAHT Oymymeil SK3aMeHAIIOHHOIl paboTEl, KomrdecTBe U (opMe 3aIaHIIL, a TakKe o0

KOHTPOJIbHBIX H3MEPHTEILHBIX MATEPHATIOB OCHOBHOI0 e .
Chvi CBEOEHIA AT BOSMOXKHOCTE IIOTPEHHPOBATECA B PENICHN 3aJaHIII 11
rocyAapCcTBEHHOIr0 3K3aMeHa 2022 roga mo

BBIpaboOTaTh CTpaTeriio MOATOTOBKH K cade 3K3aMeHa 1o MaTeMaTuke B 2022
MATEMATHKE roxy.

Pa3pemaeTca KOMWPOBaHWE B HEKOMMEPUECHHUX OspEIBOBEITefIbH bIX LENAX
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TpeHUpoBOYHLIM BapWaHT O3 2022 1. - Ne6 MATEMATHWHKA, 9 knacc.

CITPABOYHBIE MATEPHAJIBI ITO MATEMATHKE
AJITEBPA

o dopmyna kopHeil KBAIPATHOIO YpaBHEHHA:

x:_bj—i\/ﬁ.r;e D=b3—4ac.
a

a
o Ecim kBaapaTHslii TpExwieH ax - + bx + ¢ HUMeeT JBa KOPHA: X| H X3, TO

ol

ax” +bx+c=a(x—x;)(x—x,);
Y
€C/TH KBAZIPATHBET TPEXWIEH ax ~ +bx + ¢ HMeeT eUHCTBEHHBI KOPEHD X,
To
2 2
ax” +bx+c=a(x—-xg)".

. d’opl\{y.‘la n-ro 4jicHa apHQJMETH‘IeCKDi—'I l'Ip'Dl—pCCCH]‘I (ﬂ n ).. HEPBBH; qIcH
KOTOpOii paBeH a; H Pa3HOCTH pasHa d
a,=a,+d(n-1).

e DopMy7Ia CYyMMEI IIEPBBIX /1 WIEHOB apH(MMETHUECKOI] IporpeccHH:
( ay+ay)n
— =

Sp=

e ®opMmyna n-ro WieHAa FTeOMETPHYECKOI nporpeccHu b, . MepBBIi WieH KOTOPOil
paBeH by, a 3HAMEHATEIb PaBeH ¢

n-1
b" = bl q .
e DopMyIa CyMMBI IEPBEIX 71 WICHOB T€OMETPHIECKOH IPOTrPECCHH:
n
( g -1 ) by
| q Y =
Tatanma KBAIPaTOB IBY3HAYHBIX THCET
Eananmel
0 1 2 3 4 E 6 i 8 9
1] 100 121 144 169 196 225 256 280 324 361
2 400 441 484 529 576 625 676 720 784 841
3 200 951 1024 1089 1156 1225 1296 1369 1444 1521
= 4 1600 1681 1764 1840 1036 2025 2116 2200 2304 2401
E 5 2500 | 2401 2704 2809 | 2016 | 3025 3136 | 3249 | 3364 | 3481
r°_‘[ [ 3600 3721 334 3969 4096 4225 4356 4489 4624 4761
7 4000 | 5041 5184 5329 5476 | 5623 5776 5020 | 6084 | 6241
8 6400 6561 0724 0EED 7036 7225 1396 7509 7744 7921
9 8100 281 8464 B640 | 8836 | 9023 0216 | 9400 | 9604 | 9801
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TEOMETPIIA

¢ CyMMa YIJI0B BRIDYKIOTO 1 -yTOIBHHKA pPaBHA IBOC(N—Q).

e Pagmyc 1 OKDYXHOCTH, BIHCEHHOH B IIPABHIBHBIH TPESYTOIBHHK CO
3

CTOpOHOH a, paBeH N

® Pagunyc R OKpy:KHOCTH, ONMHCAHHOH OKOIO HPABHILHOIO TPEyrOIBHHKA

” 3
CO CTOPOHOH 4. paBCH Tﬂ =

o Tns tpeyronsanka ABC co croponamu 4B=¢, AC=b, BC=a:

sind sinB sinC

e b C 3R

Tae R — pamamyc omHCAHEOH OKPYKHOCTH.

e Jlaa tpeyronsauka ABC co croponamn AB=c, AC=b. BC=a:
e’=a’+b’ —2abcosC.
s @opmyna anunel | okpy:kHOCTH panmycoM R:
=2nR.
e Qopuyna NIHHE | IOyIH OKPYKHOCTH paiHycoM R, Ha KOTopymo
OIHpaeTeA NEHTPANLHEIE YyTON B () TPaIdycoE:

& 2R

[ .
360

+ QopMyma ILTOmMANH S TapalIelorpaMMa €O CIOpOHOH a H BbicoTOl h,
IpoBeIEHHOH K 3TOH CTOpOHE:
S=ah.
¢ @opMyna moomamH S TPeYTOABHHKA CO CTOpOHOH a4 H BEICOTOH A,
OpoBEAERHOA K 3TOH CTOPOHE:!
1

S=—ah.
2

e GopMyna mIomaiH S TPANEIHE ¢ OCHOBAHHAMH a , b H BeICOTOH /i

a+b
2

NES k.

¢« QopMyNa IUIOIMATH S Epyra pagHycoM K :

S=nR.
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TpeHUpoBOYHLIM BapWaHT O3 2022 1. - Ne6 MATEMATHWHKA, 9 knacc.
TpeHHPOBOYHBIH BAPDHAHT
KOHTPOJILHBIX H3MepPHTe,IbHEIX MATEPHAIOBR OCHOBHOIO FOCYIAPCTBEHHOI0
ax3ameHa 2022 roga mo MATEMATHKE

HHCTPYKIHS [0 BLINOTHEHHIO PAGOTHI

DK3aMeHalloOHHAsA paboTa COCTONT 13 IBYX JacTell, BRIIOTAIOIIIX B ce0s
25 zamammi. Yacts | comepxkutr 19 zamammii, JacTh 2 COHeplKHT 6 3amaHIil ¢
pa3BEpHYTEIM OTBETOM.

Ha BrmonHeHIe 5K3aMeHAIIIOHHOII paboTET 110 MaTeMaTHKe OTBOIITC
3 gaca 55 mumyT (235 MuHyT).

OteeTs! K 3amaHmaM 7 1 13 zammmunre B 6rmaHK orBeToB Ne 1 B BHIe omHOI
1mQPEI, KOTOPas COOTRETCTRYET HOMEPY NPABIUIFHOTO OTBETA.

Jnsa ocTampHEIX 3aZaHHIl dacTH | OTBeTOM  ABIAETCS TIICIO  IUIH
TIOC/IeNOBATEIBHOCTE Hip. OTBeT 3ammmmiTe B IIONe OTBeTa B TeKcTe paboThHl, a
3aTeM HepeHecHTe B OmaHK orBeToB Ne 1. Ecim momydimachk oOBIKHOBEHHAS IpoOb,
OTBET 3AIIIIIIITE B BIE MeCITIITHON.

Pemrermis 3amanmii 9acTii 2 1 OTBETHI K HIM 3allIIIINTe Ha OIaHKe OTBETOB Ne
2. 3amaHNsT MOXKHO BBIIONHSITE B M000M mopsnke. TeKcT 3aJaHILI IepenicHBaTh He
HaJI0, He0OXO0IIIMO TONBEKO YKa3aTh eT0 HOMeEp.

Bee OmaHKN 3alOMHAIOTCS APKIMHI  IEPHBIMHI  UepHIUIAMIL J{OIycKaeTcs
HICTIONB30BaHIIe TeIeBOIl I KAIIULIPHOI PYIKIL

CHauana BRITIONHANTe 3amaHmsa dacti 1. HadaTe coBeTyeM ¢ TeX 3aJaHIII,
KOTOpBIe BBI3BIBAIOT Yy Bac MeHBINe 3aTpyIHEHHI, 3aTeM IIepeXoIiTe K IPYIHM
3agaHIsAM. J[Is SKOHOMIINI BpeMeHH NpOIycKailTe 3aJaHIle, KOTOpoe He yIaéTes
BBITIONHITE cpa3y, I MepexoInTe K cleayromeMy. Ecomn y Bac octanetcs Bpemsa, Ber
CMOJKeTe BepHYTECS K TP OIYIIIEHHEIM 3aaHILIM.

IIpu BBHIMOMHEHHN 9JacTH | Bce HeOOXOMIMEBIE BEIMIICTIEHNS, IIpeoOpa3oBaHILI
BHITIONHAIITE B IepHOBHKe. 3ANHCH B YePHOBHKe, A TAaKMKe B TeKCTe
KOHTPOJILHBIX H3MEPHTe/IbHBIX MATEPHAJIOBR He YIHTHIBAKTCH HPH ONEHHBAHHH
padoThL

Ecim 3a1aHIle coIepsKIT PICYHOK, TO Ha HEM HEeIOCPeICTBEHHO B TeKCTe paboTe
MOKHO BBIIONHATE HeoOXommMele Bam mocTpoenmsa. PexkoMeHmyeM BHIIMATETBHO
HHTATh YCJIOBHE I IPOBOINTE IIPOBEPKY IMOIYIEHHOT O OTBeTa.

Ilpu BemomHeHnn paboTel BRI MoXKeTe BOCIONB3OBATHCA —CIIPABOTHEIMII
MaTepHanaMI, BEITAHHEIMII BMecTe ¢ BapranToM KIIM, 11 jiHeliKoil.

Bammel, mnomydenHsle Bamm 3a  BEINONHEHHEle 3aJaHNs, CYMMHPYROTCS.
TlocTapaliTeck BBIOMHHTE KaK MOXKHO OomnbIme 3agaHiil o HabpaTs HamnbombIlee
KOJIIMIEeCTBO OaslIoB.

[ TpoXOoXKIOEeHNA aTTecTAlllIOHHOTO IIopora HeoOXOommMo Habpath He
MeHee 8 0amioB, N3 KOTOPEIX He MeHee 2 0ayIOB MO/DKHBI OBITH TONYYeHBI 3@
pellleHIe 3aaHIil o TeoMeTpHH (3aganms 15-19, 23-25).

ITocne 3aBepmeHns paboTEl IpoBepbTe, HUTOOBI OTBeT Ha KakKIoe 3aJaHIe B
6manxax otBeToB No | 11 Ne 2 6BLI 3amicaH 1O/ IPABIUTEHEIM HOMEPOM.

Kenaem ycnexa!

TpeHUpoBOYHLIM BapuaHT O3 2022 . - Nob MATEMATHEA, 9 knacc.

Yacte 1

Omeemamu k sadanuam 1-19 ssaaromca uvucno uau nocnedosamenbHOCMb
yudpp, komopeie cnedyem sanucamo e 6/JAHK OTBETOB Ne 1 cnpasa om Homepa
coomsemcmeytoujezo sadaHus, Ha4uHaa ¢ nepeoli Knemovku. Ecnu omsemom
fAensemcsa nocnedosamenbHocmos yugp, mo sanuwume eé bes npobesnos,
sanameix u dpyaux donoaAHumenoHoix cumeonos. Kaxncdelli cumeon nuwume e
omdenvHoli KaemovKe & coomeemcmeuu ¢ npusedéHHbIMu 6 BnaHKke
obpasyamu.

Hpouumaﬁme 6HUMAMeEAbHO MeKcm u eblnoaHume sadanusa 1-5.

Xo3smH JaTHOTO YIacTKa CTPONT OaHIO ¢ MapHEIM OIAeneHneM. llapHoe oTaeneHIe
IMeeT  pa3sMephl: JUmHa 3,5M, mmpHHa 2,2M, Belcota 2M. OkxoH
B IIapHOM OTHeNISHIN HeT, [UIA JOCTYyIa BHYIPh ILTAHIpYeTCA OBePh IMHpHHON 60 cM,
BeICOTa pABepHOro mpoéma 1,8 M. Jl1g mnporpeBa mapHOro OTHEIEHHA MOMKHO
HCIIONB30BaTh HIEKIPHIECKYI0O M JPOBAHYIO Iledb. B Tabmime IipencTaBIeHEBI
XapaKTepHCTIKI TPEX Tedeil.

Homep neun Tun O6BEM TTOMeETIeHIT Macca CTomMocTe
(xy6. M) (xr) (py6.)
1 JIpOBSHAsA 8-12 40 18 000
2 JIpOBSHAsA 10-16 418 19 500
3 SIIEeKTPIIecKas 9-15,5 15 15 000

Jnst ycTaHOBKI IPOBSIHOI IIeTH JOIOMHUTEIBHEIX 3aTPaT He NoTpedyerca. Y cTaHOBKa
MEKTPHUIeCKOil IeT MoTpedyeT MOIBEIeHIIs CIIeINAaNTEHOTO Kabens, 910 o6olinércs B

6500 py6.

VcTaHOBHTE COOTBETCTBIE MeExIY 00BEMaMIT IIOMEMIEHHA II HOMEpaMIl medeil, 1A
KOTOPEBIX JIaHHI»HuI 00BEM SBIAETCA HAHMEHBIIIM JJIA OTOILNICHIIA ]'IOMe]lIeH]]fI.

3amomHuTe Tabmmny, B 61aHK OTBETOB IepeHecHTe MOCIe0BaTeILHOCTE TPEX 1IIdp Oe3
TpobeIoB, 3aIATHIX 1 APYIHX JTOIOIHHTETEHEIX CIMBOIOB.

00BEM (KyD. M) 8 9 10

Homep neun
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5 y ) 56
Izl Haiimire cymmapHyro moumam; CTeH TAPHOTO OTAeNeHHs crposmielics Oami (6es3 IIl HaiiiTe 3HaYeH e BHPAkeHTS :
wromami aeepn). OTBeT HaliTe B KBaJpaTHBIX MeTpax. 1,9-7,5
OtgeT: o
Iil Ha cxompko pyOnell TMOKYIIKA JpOBSHON IedH, MOJXOOAmiell Mo 00bEMY MapHOTO
OT/IeNeH s, 00 OMIETCA TelIeBIe HIeKTPIIecKOll ¢ YIETOM YCTAHOBKH? Omsio u3 wmicen V5, /7, V11, V14 ommedeno Ha npsmoii TouKolT A.
A
OrtgeT: : I * I =
2 3 4

Kaxkoe st0 =110c10?
|I| B npomwroM romy medi, yKazaHHbIe B Tabmine, cromm gopoxke. Ha Hix GBI cliemaHb
CKIJKI: Ha Nledb HoMep 1 ckimka coctaBmna 10%, Ha neas Homep 2 — 35%, Ha ledb
HOMep 3 — 25%. D5 27 3)V11 1)+/14

Cxoneko pybieil cToma meds HoMep 2 B IPOILIOM Toay?

OtseT:
OtseT: .
Xo3sH BEIOpa ApoBsaHy0 neds (pic. 1). YepTéx mepeaueil aHemIn IeqH MOKa3aH Ha (ag)a'a7
IIl ) RERAR el S P HaiimiTe 3Ha9eHIe BEIpaKeHNd — 5o IIpH a = 7
pHcyHKe 2. a

OtgeT:

% III HaiimiTe KopeHs ypaBHeHns —b5 4 2x = —2x — 3.
HBCpIa TOOKA
410 7
# OtBeT:
60 .

Pric. i Baco PomTenseKini KOMITET 3aKynuT 25 Ma3/IoB I MONapKOB JeTIM B CBA3HC OKOHIAHIIEM

yaebHOro Toma, m3 HuX 18 ¢ MammmHamMm u 7 ¢ BHIaMH TopodoB. Ilomapku
Ileur cHab)KeHa KOXKYXOM BOKPYT IBEPIIHI TONKH. BepXHAT JacTh KOXKYXa BEITIONHEHA B pacTIpeJIeNIAOTCA CIIyIAiHBIM 00pa30M MeKTy 25 TeThMI, Cpe/iH KOTOPEIX ecTh Bomoss.
BILIE apKIL, IIPHBaPeHHOI K Iiepe THell CTeHKe MeUKIH 110 JyTe OKPYKHOCTI ¢ IIEHTPOM B HaiimiTe BepoATHOCTE TOr0, IT0 Bomone qocTaHeTest a3yl ¢ MAIIITHOI.

cepeIIHe HIDKHeI JacTH KoKyXa (cM. puc. 2). [l YCTaHOBKI IEeTKI XO3SIHY
TIOHAI00MIOCE Y3HATE PaIyc 3aKpYITIeHI apKil R. PazMepr! KoKyXa B CAaHTIIMETpax
TIOKa3aHEBI Ha pHcyHKe. Halfimire paminyc 3akpyIJIeHNs apKi B CAHTIMETpax. OtBeT:

OtgeT:
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TpeHUpoBOYHLIM BapWaHT O3 2022 1. - Ne6

E VCeTaHOBHTE COOTBETCTBIE MEKTY TpadhHKAMI () YHKIIIIT I (hOpMYITaMIL.
TPAPUKU

B) B)
$OPMY/bl

6
1) y=x>+2 2) y=%x 3) ==

OtgeT: A b B

E UToOkI epeRecTII TeMIIepaTypy I3 mKais! [enscis B mkany @apeHreiiTa, IOTb3YIOTCA

dopmymoit tg= 1,8tc+ 32, rae tc — TeMmepaTypa B rpaaycax Ilenscns,

tr — TeMmepaTypa B rpagycax @apenreiita. CKoTbKIM TpagycaM 1o mkaie @apeHreiita

cootBeTcTByeT 10° mo mkane Ienscus

OtgeT:

E VKaKiTe HepaBeHCTBO, PelIeHIe KOTOPOro H300pakeHo Ha PHCYHKe.

o bl
_" :

1) 22 -49>0

2) 22 -49<0

3) 22 +49 <0

4) z2 +49>0

OtBeT:

MATEMATHWEA, 9 knacc.

TpeHUpoBOYHLIM BapuaHT O3 2022 . - Nob MATEMATHEA, 9 knacc.

B xone pacmaga paaiioakTIIBHOTO H30TOIA eT0 Macca yMeHBIIAeTCs BIIBOe KaKIble 7
MHHYT. B HadampHBIII MOMEHT Macca H30TOoma cocTaBiana 160 mr. Haiimure macey
mzorona Iepes 28 MuayT. OTBET HaliTe B MIULIHIPaMMaXx.

OtgeT:

El B TpeyroibHIKe IBa yIiIa paBHET 47° 11 64°.
Hafimite ero Tpetmii yroia. OTBeT jJaiiTe B rpagycax.

OtgeT:

Uepes TOIKY A, TeKAaIIYI0 BHE OKPYXKHOCTI,

IpoBeneHE! ABe npsmMere. OHa npsMast KacaeTcs (&
oxpyxHocTH B Touke K. Jlpyras npsiMas mepecekaet
OKpYKHOCTE B Toukax B u C, mprmém AB=8, BC=24. B
Haiimmre AK.
Otser: 4 K
Juaronam AC u BD napannenorpamma ABCD B "
nepecekaroTcsa B Touke O, AC=16, BD=20, AB=5. 19)
Haiimre DO. \
A D
O1sert:
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TpeHUpoBOYHLIM BapWaHT O3 2022 1. - Ne6 MATEMATHWHKA, 9 knacc.

Ha wieTgatoii OyMare ¢ pasmMepom
wiIeTkn 1x1 m3obpaxena tpanems. Haiimire
IUTHHY eé cpeTHell JITHIIIL | \
/ \
/ N\
OtseT:

Kaxoe 113 CIIeIVIOMIX YTBepsKIEHIII BepHOo?

1) LeHTp OIMICAHHOI OKOIO TPEYT OMLHIKA OKPYKHOCTIH BCET1a JISKIT BHYTPI 3TOTO
TPeyTOIBHIKA.

2) B napanmnenorpaMMe ecTh Ba PaBHBIX YITIa.

3) Ilnomans IpsSMOYTOIEHOTO TPEYIOMBHIIKA paBHA IPOI3BEISHIIIO IUIIH eT0 KATETOB.

B oTBeT 3amiImITe HOMEp BEIOPAHHOTO YIBEPKISHIIA.

OtgeT:

\He  3a0ydeme nepenecmu 6ce omeemsi 6 0OJaHK omeemos Nel
6 coomeemcmeuu ¢ UHCHPYKUUEl 1O 6bIHOTHEHIIO PAGOMbl.

[ITpoeepsme, unodst Kaxcostit omeem Gul1 3ANUCAH 8 CHIPOKE C HOMEPOM
lcoomeenicmeyrouiezo 3a0aHUA.

TpeHUpoBOYHLIM BapuaHT O3 2022 . - Nob MATEMATHEA, 9 knacc.

IIpu esvinonnenuu 3adanui 20-25 ucnonssyiime BJIAHK OTBETOB Ne 2.
CHauana yraxcume Homep 3a0AHUA, a 3ameM 3anuuiume e2o peuieHue
u omeem. Iuwiume yémro u pazdbopuueo.

Yacte 2

1

1
Pemnre ypapHeHII® (—2)2 e 6=0

Bap:ka mpomnuia mo TeJeHH:o peKH 84 KM I, OBepHYB 0OpaTHO, mpomia emé 66 KM,
3aIpaTHB Ha Beck IyTh 10 wacoB. Hafimute coOCTBEHHYIO CKOPOCTH OapiKil, ecil
CKOPOCTEH TeIeHII peKIl paBHa 5 KM/T.

Ioctpoiire rpaduk dyakmm y = X + 5|x| — x* 1 onpegemmTe, IpH KAKNX 3HAYEHNIX
C IpsiMasg y = ¢ IMeeT ¢ rpad)IKoM POBHO TpH OOIIIIe TOUKIL

Otpeskn AB u CD sBIsoTCa XOpJaMH OKpy:kHocTH. HailmnTe paccTosHIle OT IIEHTpa
okpyxHOcTH 10 Xopael CD, ecmm AB = 30,CD = 40, a paccTofHNe OT LeHTpa
OKpYKHOCTH 10 Xopasl AB pagno 20.

cepennna croponsl BC. Joxaxute, 9o DK — 6mccextpuca yraa ADC.

OcnoBanne AC paBHOOempenHoro TpeyrombHuka ABC paeuo 12. OKpyKHOCTB
pamiycoM 8 ¢ IIEHTPOM BHe TOTO TPeYTONBHIKA KacaeTcs IPOJIOIIKEHII OOKOBBIX
CTOPOH TPEYIONMBHIKA I KacaeTcs ocHoBaHms AC . HailmiuTte pamiyc OKpY:KHOCTIH,
BIIICAHHOII B TpeyronsHuK ABC .

Cropona BC mapamnenorpamma ABCD Baeoe 6ombie ctopousr CD. Touka K —

IIposepvme, umobst KAXCOBIN OMEEm ObL1 3ANUCAH PAOOM € HOMEPOM
COOMGEM CIN EYION{E20 3A0AHUA.
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TpeHUpoBOYHLIM BapWaHT O3 2022 1. - Ne6 MATEMATHWHKA, 9 knacc. TpeHUpoBOYHLIM BapuaHT O3 2022 . - Nob MATEMATHEA, 9 knacc.

CHcTeMAa ONeHHBAHHS 3K3AMeHAITHOHHOH paﬁon Imo MAaTeMATHKe Kpﬂ]"epﬂﬂ OIéHHBAHHSA BBLINMOJHeHHA 3aJAHHH C pa3n§p]{y‘n,1m OTBeTOM
Yacts 1 Yacts 2
3a NpaBIUTEHEII OTBET Ha KaKJIoe I3 3aJaHuii 1-19 craputes 1 6amr. Permiie VhaBHeHe L 6=0
P (x—2)2 x-2 o
Homep 3aganns IIpaBHIBHBIH 0TBeT Pemmentre.
1 132
3aMmeHa:
2 21,72
3 5000 Ilyete x — 2 =t, mpu t # 0, a 3Ha93mT X * 2.
4 30000 i_l—szo 5%
2
5 50 vt
2 _
6 5 1—-t—6t“=0
7 1 6t24+t—1=0
8 49 D=(-1)—-4-6-(-1)=25
9 0,5 o SEE 1
10 0,72 1T 26 3
11 321 A L N
27 26 2
12 50
13 1 ObpaTHas 3aMeHa:
14 10 258 = el T
15 69 3 C
3
16 16 Xx=2- =
17 10 _
18 6 OtgeT: = 2 5
19 2
Bamner Conep:xaHile KpHTepHsa
2 O60CHOBaHHO IIOTYIeH BEPHEII OTBET
1 Pememie moBegeHO IO KOHIA, HO JONYINEHa OINICKA I OIIIOKA

BEBEIMMIICTHTEIBHOI O XapakKTepa, ¢ ed y‘IéTOM JIE.JH:HE’IVI]]]]IE IIarm
BEIIIOTHEHEI BEPHO

0 Pemeniie He COOTBETCTBYET HH OOHOMY H3 KPITEPIIEB, IIEPETIHCIICHHBIX
BERIIIIE

2 Maxcunianpuuili 6ain
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TpeHUpoBOYHLIM BapWaHT O3 2022 1. - Ne6 MATEMATHWHKA, 9 knacc.

E Bapika NpoIlTa 1o TedeHHIo pekH 84 KM I, IOBepHYB 0OpaTHO, HpomuIa emé 66 KM,

3aTpaTHB Ha Beck Iyrs 10 wacop. Halimnte coOCTBEHHYIO CKOPOCTR Oapikil, eciml
CKOPOCTEH TeIeHII peKIl paBHa 5 Ky/d.

Pemenme.

ITycTs X KM/ - cOBCTReHHAS CKOPOCTE Oapikil, Torma (X + 5) KM/9 - cKopocTs bapkil o
TEUEHHIO 1 (X - 5) KM/9 - CKOpOCTE Oap:Kil IIPOTIB TeIeHHS.

84
T.x. Gap:ka IpoIIa IO TedeHIEO pek 84 KM, TO BpeMd 110 TEUeHIIO - o T @ TpoTHB
X

66
TedeHHnsa 66 KM, TO BpeM4A IIPOTIHE TEYIEHIIA - _S 91
x—

T.x. bap:ka 3aTpaTiiTa Ha Bech IyTh 10 TacoB, TO COCTABHIM H PENTIM YpaBHEHIIE:

2+2=10 /-x2-25

84(x —5) + 66(x+ 5) — 10(x% — 25) = 0
84x — 420 + 66x + 330 — 10x% + 250 = 0
—10x2 +150x+ 160 =0 / =+ (—10)
x> —15x—16=0

D=(15)>—4-1-(—16) =289

15++/289 15289 =
TR 16; x, = T —1 - IOCTOpOHHIII KOpeHb
Otget: 16 xm/4.
Bamner CopepxaHle KpHUTepls
2 Xop pemeHIs 3a1aqI BEPHEIIL, TONTYIeH BepHEII OTBET
1 XoJ permieHNs BepHEI, BCe €T0 IarH IPHCYTCTBYIOT, HO JOIyIIeHa
OINIICKA IUTH OIINOKA BEITHCINTENEHOIO XapaKTepa
0 Permenne He cOOTBETCTBYeT HH OJHOMY H3 KpHTepHEBR, IlepedICIeHHBIX
BEIIITE
2 Maxcurntanvroiil bant

TpeHUpoBOYHLIM BapuaHT O3 2022 . - Nob MATEMATHEA, 9 knacc.

TToctpotire rpaduk gyaxmm y = x + 5|x| — x? 1 ompememiTe, IpI KaKIX 3HATEHIIX
C IpsAMas Y= ¢ IHMeeT ¢ TpatIKOoM POBHO TPIH OOIIIE TOTIKI.

Pemene.

TIpu x = 0 ¢ yHKIIA IPHHIMAET BILT:

y=x+5x—x%=—x%+6x

IIpu x < 0 QYHKIIIT IPHHIMAET BIT:

y=x—5x—x%=—x%—4x

— x> —4x, npux <0

Iloctpoim: y = {_ %2 1+ 6x npux =0

-4 -3 -2 -1 0 1 2 3 4 5 6
0 3 4 3 0 5 8 9 8 =) 0
14‘ IIpsmas y = ¢ mapalielbHa ocH abcIice

Wi coBmagaer ¢ Heil. C rpaIKoM nMeeT
o01Iie TOIKH:

-

pu
c<0-ngaBe
f 2 11 \v x” c=0-1pn

0 <c <4 -getpipe

c=4-T1pHu
4 <c<9-nBe
c =9 -o1Ha
c>9-Her

Otsert: 0; 4.
= c=0;4

Bammmr Conep:xaHie KpHTepHsa

2 I'pachiik TOCTpOEH BepHO, BepHO HAileHET IICKOMEIe 3HAYEHII IapaMeTpa

1 I'pachix mocTpoeH BepHO, HO ICKOMEIe 3HAYeHIS MapaMeTpa HailTeHbI
HEBEepHO IUII He HailTeHs!

0 Pemenne He COOTBETCIBYET HII OJHOMY I3 KPHTEPIEB, IIE€PETIICICHHBIX
BERIIIIE

2 Maxcunanpuuili 6ain

©TpeHnpoBOUYHbIe BapuaHThl Ha calite 100balnik.ru



TpeHUpoBOYHLIM BapWaHT O3 2022 1. - Ne6 MATEMATHWHKA, 9 knacc.

Otpeskn AB u CD sBIsEOTCA XOpAaMH OKpy:kHocTH. HailmnTe paccTosfHIle OT IEHTpa
OKpykHOCTH J0 xXopael CD, ecm AB = 30,CD = 40, a paccTosHie 0T IeHIpa
OKpYXHOCTI 10 Xopasl AB parno 20.

Pemenme.

OA = OB pamyc = AOAB — A )
paBHOOe/IpeHHBIH ¢ ocHOBaHHeM AB

T.x. OK BBICOTa, TO 11O CBOICTBY B paBHOobegpenHom AOAB
SIBTISIeTCS 1 MeIHAHOIL

~
o=

= KB=—= 15

AB _ 30 _
2 2
B AOKB naitném runoreny3y OB mo 1. ITidaropa:
OB = +/OK2 + KBZ =+/20% + 152 = /625 = 25

OB = OC = 25 pamiycsl

Amnanorimano = ACOD — pasHo6egpennsid, OH — meguana, a CH = 20.
B AOHC naiiném katet OH mo T. ITudaropa:

OH =+/0C? — CHZ =+/252 — 202 =+/225 = 15

Orteer: 15.
Bammr CopepxaHle KpHUTepla

2 Xop pelneHNs BepHEI, BCe eT0 INATH BHIIONHEHEI IPABHIBLHO, TIOTYIeH
BEPHEII OTBET

1 Xop pelneHNs BepHEIIl, Bce €T0 IATH BEIIOMHEHE! IPABIIEHO, HO JaHEI
HETIONTHbIe 00BACHEHI, IUNI JONYIIeHa O/JHA BEITIICIIHTEIbHAS ONIIOKa

0 Pemenne He cOOTBETCTBYET HH OJHOMY N3 KpPHTepHeB, IepedHCIeHHEIX
BEIIIIE

2 Maxcunanvuviii oann

TpeHUpoBOYHLIM BapuaHT O3 2022 . - Nob MATEMATHEA, 9 knacc.

Cropona BC mapamnenorpamma ABCD Basoe 6ombiie ctoporst CD. Touka K —
cepemma cropons! BC. Jlokaxute, ato DK — 6mccektprca yrma ADC.

Pemenme.

B “ gL C

A D

KC = CD mo ycnoemo — ADKC — paBHoGeipeHHbIH ¢ ocHoBaHHeM KD.
= £LCKD = £CDK

£CKD = £KDA - HakpecT JIexaniile.

= £CDK = £KDA = DK — 6uccexkTpHca. 94.T.1.

Bammr Conep:xaHile KpHTepHsa

[§8]

I[OI\‘EBE.TQJ’IICTBO BEPHOE, BCE IIaru 000CHOBaHET

1 JlokazaTensCcTRO B IIeJIOM BepHOe, HO COIepiKIT HETOIHOCTII

0 Pemrennie He COOTBETCTBYET HH OJHOMY H3 KPHTEPHEB, IIepPedHCIEHHEIX
BBIIIE

2 Maxcunanbusili 6ait

©TpeHnpoBOUYHbIE BapuaHThI Ha calite 100balnik.ru



TpeHUpoBOYHLIM BapWaHT O3 2022 1. - Ne6 MATEMATHWHKA, 9 knacc. TpeHUpoBOYHLIM BapuaHT O3 2022 . - Nob MATEMATHEA, 9 knacc.

OcnoBanne AC paBHOOempenHoro TpeyrompHuka ABC paBHo 12. OKpyKHOCTB
pamiycoM 8 ¢ IIEHTPOM BHE TOr0 TPeYTONBHIKA KacaeTcs IIPOIO/LKEHII GOKOBEIX

CTOPOH TpPEeYIONMBHIKA I KacaeTcs ocHoBaHN AC . Hafimure pamiyc OKpYKHOCTII, B cooteercTBun ¢ IlopsAnkoM IIpOBENEHIS TOCYIapCcTBEHHON HTIOTOBOII

BIIHCAHHOII B TpeyromsHUK ABC . aTTeCTAllII TI0 00pa30BaTeIFHEIM IPOrpaMMaM OCHOBHOTO 00IIero obpa3oBaHIsT

Pemenne. (mpuxaz Mummnpoceemenns Poccmn u Pocobpuamsopa or 07.11.2018 Ne
1 189/1513 3apeructpuposan MimroctoM Pocemmr 10.12.2018 Ne 52953),

«64. DxzaMeHAINIOHHEIe pabOTHI TPOBEPSIOTCS OBYMSA  JKCIIEpPTaMIL
Ilo pesympTaTaM IIPOBEPKI 3KCIEPTEI HE3ABICIMO IOPYT OT APYra BEICTARIIIOT
GaIel 3a KakKIOBIH OTBET Ha 3aJaHI 5K3aMeHAINIOHHOH pabotel... B ciyuae
CYIIIECTBEHHOTO PACXOKIEHIS B OannaX, BBICTABIEHHBIX MBYMS SKCIHEPTAMII,
p Ha3sHawdaeTcs TpeThsd IpoRepka. CVINecTBeHHOe pacXoKIeHIle B Oammax
ONpeleNeHO B KPHIEPHIX OLEHIBAHIS II0 COOTBETCIBVIOIIEMY YyieOHOMY
€ TpeIMeTy.
Tpetmil 5KcmepT Ha3Ha9TaeTcs IIpelcelaTeleM IIPeTIMETHON KOMIICCHI
0 113 9IICTTa HKCIIEPTOB, paHee He MPOBEPSBIINIX 3K3aMeHAIIIOHHYIO paboTy.
TpertbeMy 9SKcHepTy IpeIocTaBIsfeTcsa HHMopMamms o Oannax,
BHICTABIICHHBIX SKCIIEPTAMIL, paHee IPOBEPSBINIMI 3K3aMEHAINIOHHYIO paboTy.
Bamel, BEICTaRTIE€HHEIE TPETHHM KCIIEPTOM, ABIIAIOTCA OKOHIATEIBHEIMILY.
CyIecTBeHHEIM CINTAeTCA CIEIYIONISe PACKOKISHIIE.
1.Pacxokgenne B 0OamiaX, BBICTABICHHBIX IBYMS  SKCIIEPTaMII

B paBHobenpennoM AABC IeHTp oOKpy:KHOCTH Z meXHT Ha Belcore BH u menrp

oxyxkHOCTH O JeKHT Ha Ipsivoil BH. 3a BEIIONHEeHMHe Moboro 13 3aganmi 20-25, coctaBuseT 2 6amna. TpeTii 3KkcepT
: o .. TIpoBepsAeT TONBKO OTBET Ha Te 3aJaHIA, KOTOpEIe BEI3BAIH CTOIE CYIIECIBEHHOS
Bricota sBifeTcs MemmaHoll = H — cepesnHa AC n TodYKa KacaHI OCpPY:KHOCTell :
. : pacxoKIeHIe.
MexIy coboil i ¢ mpsmoit AC.
2.PacxoKIeHNs B OamiaX, BEICTABIEHHEBIX IBYMS SKCIIEPTAMI B JIFOOBIX
£ZCO = 90° (CZ u CO — BHUCCEKTPHCHI CMEKHLIX YTJI0B) mByX i Oomee samaHmax (m3 zagammil 20-25). Tpermil 3KcmepT TIpoBepseT

. OTBETHI Ha Bee 3amanHms 20-25.
= AZCO — npamMoyroabHeIH U CH — BEICOTA U3 BEPUIHHEI IPAMOTO yIJIa.

CH=+ZH-HO
CH?> = ZH- HO

cH? 6% 36

ZH=—=—=—=45
HO 8 &8
Oteert: 4,5.
Bamner Copep:kaHle KpHUTepls
2 Xop pemeHNs BepHEI, TOIYIeH BepHEII OTBET
1 Xop permeHsa BepHEIil, BCe eT0 IIari IPHCYICTBYIOT, HO TOMYIIeHa
OIIICKA LI OIMIOKA BEMIICINTENEHOTO XapaKTepa
0 PemeHnne He cOOTBeTCTIBYET HH OJHOMY H3 KpPHTepHeB, IepedHCIeHHEIX
BEIIIIE
2 Maxcunanvuuiii oann

©TpeHHpOoBOYHbIE BapHaHThI Ha caiite 100balnik.ru



